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FUMapaTTapAblH 9PTYPi YHJIECIMIH JKOHE TOIBIPAK >KaMbUIFBUIAPBIH LISKTEYJl CaHbIHA a3zaiiTyra MYMKIHZAIK Oepexi.
Makanana Landsat-8 criyTHHKTIK cypeTTepiMeH AJIMaThl KalachIHBIH XEPriumiKTi KIMMaTThK aiiMakrapsin WUDAPT
(World Urban Database Project) >xobacweinblH menOepinne xikrey oaici kepceriiren. WUDAPT-TiH namybIHIaFb1
aNFalIKpl KaJlaM - JKepAiH KIMMAaTTHIK KaCHeTTEpiHe HEri3JieNiTeH caHaTTapra TaOWFM JKOHE KajaJblK IeH3akaapIibl
CHIHBINITANTHIH JKePrimikTi KiIMMaTTHK aiMakrap (LCZ) cxemacklHa HETI3OENTCH KajlalapIblH CHUIIATTAMachl OOJIBII
TabbUTaBl. byim omicTeMe KamaxapAblH iIKi KYPBUIBIMBI TYpaJbl aKapaTThl KIHAY VIIiH MOJICHHA OeHTapanThIK HETi3mdi
KaMTamachI3 ereqi. bynan 6acka, 3epTTey KallbIKTaH 30HATAY AepekTepi Oackapeuiateid LCZ kapTachH kacay YIIiH
KoJJaHyFa OoNaTeIHABIFEIH KepcerTi. LCZ kapTanay KWBIH, OWTKEHI opTypiii eHipiepreri ykcac LCZ eciMaikTepHiH,
KYpBUIBIC MaTepHaJNapblHBIH oHEe Oacka Ja MOACHH JKoHE (H3HMKAJBIK (aKTOPIApABIH ©3TelIeNiKTepiHiH
alBIPMAIIBUIBIFEl OOMBIHINIA 9p TYPHi CHEKTpiik Kacuerrepre ne. Mynma o3ipneareH WUDAPT mpoTOKONBI KYMBIC
YPIICiH TYCiHyTe OHail, epKiH KOJI KETIM/Ii IEpEeKTep MECH OarmapiaMaiblK KaMTaMachl3 €Tyl KOJIAaHAIbl; KeHICTIKTIK
TaJI1ay HEMEece KallaJbIK KJIMMaTTBIK FBUIBIM callachblHJa apHaiibl OUIIMI KOK aJjaM KOJIaHybl MYMKIH.

Tyitinai ce3mep: KanajblK KIMMAT, Fapbllll CYpeTTEPiH OHJIEY, KEPTiTiKTI KIUMATTHIK aiiMakTap, TaKbIPBIITHIK
kapranap, OpenStreetMap, WUDAPT

V]IK 550.34.013.2
A.Y. Abetov, A.T. Niyazova
(Satbayev University, Almaty, Kazakhstan
E-mail: niyazova.akma@mail.ru)

DEEP STRUCTURE OF THE CONSOLIDATED CRUST OF BIG GEOSTRUCTURES
OF THE NORTH-USTYURT REGION

Abstract. The tectonic elements of the North Ustyurt region are divided into three groups according to the depth
of the Moho surface.

The first group consists of the South Emba uplift, the Central Ustyurt dislocation system and the Aral-Kyzylkum with
minimal marks of the depths of immersion of the Moho surface, which mainly lies conformally with the basement surface.

The second group of structures formed by the North Ustyurt system of troughs, the Aktumsuk system of
dislocations, the Baichagyr-Yarkimbai protrusion and the Kuanysh-Koskalinsky rampart, where the Moho surface takes
on intermediate depth values.

The Buzachi arch forms the third group of structures and Mountain Mangyshlak, the Chelkar trough, the
adjacent areas of the South-Western spurs Mugodzhar and the Akkul ledge with the maximum deepening of the surface
of Moho. In the second and third groups, the correlation relationships between the surfaces of the basement and Moho
weaken.

The structural characteristics along the Moho surface are good correlated with the distribution of gravitational
and magnetic anomalies, heat fluxes.

Key words. Moho surface, basement surface, correlation coefficient, heat flux, analysis of magnetic and
gravitational fields.

A.E. AderoB, A.T. HusizoBa
(Satbayev University, Anmatsl, Peciy6nmka Kazaxcran
E-mail:niyazova.akma@mail.ru)

TJIYBUHHOE CTPOEHUE KOHCOJIMJIMPOBAHHOM KOPHI KPYITHBIX
I'EOCTPYKTYP CEBEPO-YCTIOPTCKOI'O PETUOHA

AnHoTanusi. TextoHmdyeckne smneMeHTH! CeBepo-YCTIOPTCKOTO pPernoHa 000COONAIOTCS B TPHU TPYIIBI 110
riIyOuHe 3ajeranus oBepxHocTd Moxo.

[lepByto rpymmy ob6pasyior IOxHO-OMOUHCKOE TOomHATHE, LIeHTpanpHO-Y CTIOPTCKAs CHCTeMa IHCIOKAUU |
Apano-Kbe3bUIKyMCKHIT BaJl ¢ MHHHMAalIbHBIMH OTMETKAaMH TIIyOMH MOTPYXKEHHsI IMOBEPXHOCTH MoX0, KOTOpas,
MPEUMYIIECTBEHHO 3aJIeraeT KOH()OPMHO C TIOBEPXHOCTBIO (hyHIaMEHTA.

Bropyto rpynmy crpykTyp o60pasytor CeBepo-YcTIOpTCKas CHCTEMa IMPOrnOoB, AKTYMCYKCKas CHCTEMa
nuciokauuii, baituareip-Spkumbaiickuii Beictyn u Kyansi-KockanuHckuil Baj, rie MoBepXHOCTb MOXO IpUHUMAET
MIPOMEXXYTOYHBIE MO TITyOWHAaM 3HaYCHUSL.

Tperpto rpynmy crpykryp ¢opmupytor ByszaumHckuii cBox u ['opHelii Manrsinniak, Yenkapckuii nporuo,
mpuieraromue Kk Hemy paiionsl FOro-3amagHeix oTporoB Myromxap W AKKYJTOBCKUN BBICTYNl C MAaKCHMaJbHBIM
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e Hayxkun o 3eMmae

3aray0JieHneM IoBepxHOCTH Moxo. Bo BTopoii u Tpereil rpynnax KOppesiMOHHBIE CBSI3H MOBEPXHOCTEH hyHIameHTa
n Moxo ocnabeBaror.

CTpyKTypHBIE XapakTepUCTUKM IO MOBEPXHOCTM MOXO XOpOILIO COINacylIcsi C paclpeesieHueM
IPaBUTALIMOHHBIX U MATHUTHBIX aHOMAJIUH, TEIIOBBIX MOTOKOB.

KiioueBbie ciaoBa. [ToBepxHocTs MOXO, MOBEpXHOCTH (yHAaMEHTa, KOA(PQOHUIMEHT KOPPEISIUH, TEIUIOBOH
MOTOK, aHAJIN3 MAarHUTHOTO ¥ TPAaBUTAIMOHHOTO TOJIEH.

Beeoenue

HeOGounpmoit ucTopudeckuii 3KCKypC B HCTOPHIO TEOJOTHUYECKOTO PA3BUTHS ITOKA3BIBACT, YTO IO
cepenuHbl 70-x TrolIOB IpPEACTAaBICHUS O CTPOCHUM KOHCOIMAMPOBAaHHOM Kopbl CeBepo-YCTIOPTCKOTO
peruoHa 0a3upoBaTUCh UCKIIIOYUTENBHO HA HHTEPIPETALUH reOpU3NUECKUX TOTEHIMAIBHBIX ToneH [1].

C cepeaunbl 70-x u B 80-ble ToJbl KOHCONMAMPOBAHHAS KOpPa 3TOTO PETHOHA aKTHBHO H3ydyallach
Moaudukammsimu cericmopazseaku 'C3-MOB3 nu KMIIB-OI'T. Tonsko mo Bocrounomy YcTiopTy oOras
NPOTSHKEHHOCTD npoduiieit npessicuiaa 3000 km. OHaKO, HECMOTPSI HA OTHOCUTENBbHYIO MH()OPMaTHBHOCTh
3THX METOJ0B, (MHAJBHBIE MOJEIH KOHCOIUANPOBAHHONW KOpbl CeBepo-Y CTIOPTCKOTO PErHoHa HE BBILTH
3a paMKH IUIOCKO-TIapajuIeabHBIX cpexn [2, 3, 4].

Ha onpenenenHoil craguu pa3BUTHA TEOJIOTHYECKHX IMpenacTaBieHuit mo CeBepo-YCTIOPTCKOMY
PETMOHY 3TH MOZENH, OE3yCIIOBHO, CBHIIPAlIM CBOIO IOJOXHUTENIBHYIO poiib. Bmecte ¢ Tem, peieHue
HACYIIHBIX MPUKIATHBIX ¥ (GYHIaMEHTAJIbHBIX 3324 He()Tera30Boi reoIoTul 00YCIOBIIIO HEOOXOAMMOCTh
B BBISIBIIEHUH 00Jiee TOHKUX CTPYKTYPHBIX M BEIIECTBEHHBIX OCOOEHHOCTEH CTPOSHMSI KOHCOJIUINPOBAHHON
KOpbI W1 Marmameramopdudeckoit 3eMHoi kopsl (MM3K) B Tepmunonorun Kynnna H. S [5].

B stux nemax B 1986-1989 rr. Toneko Ha Tepputopuax Bocrounoro Ycrropra m FOro-3amagHoro
Mpuapanest TTIl «Y30ekreopusuka» Obun oTpaboransl Bocemb mpodmiueit ['C3-OI'T  oOmieit
MPOTSDKEHHOCTHIO CBbIIe 800 KM, MepeceKIine OCHOBHBIE TEKTOHWYECKHE 3JIEMEHTHl 3THUX PErvOHOB -
LenTpanpHO-Y CTIOPTCKYIO cUCTeMy Auciokanwmii, bapacakensmecknii mporu6, Kyansmi-Kockanuackuil Bat
n Cynounii mporu®. PesymbraTel HWHTepHpeTanud 3THX Npodmuiaeld ObUTM TOMONHEHB MaTephalaMu
00paboTku u unTepnperaiuu npoduineit KMIIB-MI'OB [2].

Bonbmioit Bknax B uccnenoBanus riyOrMHHOTO cTpoeHus CeBepo-YCTIOPTCKOro peruoHa Obll BHECEH
Antonenko A.H., ITonoBeiM A.A., Kynuneim H.S., Mopo3osiMm M. 1., AOnynuneiM A.A., BoraneBckum
32.C., ITunmudocoreiv B.M., Bomoxkem F0.A., CanoxuukosiM P.B., Beikagoposeim B.A., babamkaHoBbiM
T.JI., P3aeBoii B.A., Bonpsosckumu b.C. u 1.C., Kononossim 10.C., AGetoBsiM A.E., Hesoauneim H.B.,
lapenkum P.I'., Jlumarosoit B.B., Ilpaitomanom B.M., AxpamxomkaeBbiM A.M., SrmuHom A.JL.,
Huxenmretinom [ X., ['pundeprom U.I'., [IpsikoBbim b.D. u nip.

Ilo pe3ynbraTaM NpPOBENEHHBIX HCCIIEAOBAaHMN OBLIO YCTaHOBIIEHO, 4TO (yHmameHT CeBepHOro
VYceropTa cia0keH MeTaMOp@HUYeCKMMH M HMHTPY3MBHBIMH MOPOAAMU IO3JHETO IOKEMOPHS-CpEIHEro
anxeo3os, 00pa3oBaHHBIMU THeicamu, amduboIUTAMH, KPUCTAJUTMYECKUMHU CJIaHLIaMH,
MeTaMOp(U30BaHHBIMH ~ KapOOHATHBIMH  OTJIOKCHHSMH W MpaMopamH, pa3OypeHHBIMH PpEAKHMH
CKBa)XKMHAMH.

JokeMOpwmiickrie KpHCTaNTMYeCKHe W MeTaMoppHUYecKrne CcIaHIpl OOHapyxeHbl Takke B HOro-
3amagaom llpuapanse (V30ekuctan) Ha tuomanu Kockanma (ckB.l), rae oHM copMupoBaHbl rpagur —
XJIOPUT - MYCKOBUTOBBIMM CJIaHIIAMH, OOpa30BABLIMMUCS IPU MeTaMop(u3Me ByIKaHUTOB OCHOBHOTO U
CpPEeIHET0 cocTaBa (B MEHBIIICH CTEIICHH KHCIIOTO COCTaBa) M OCAIOYHBIX 00JIOMOUYHBIX TTOPO [6].

Bospact nopon B ckBaxkune-1 Kockana onpenenen kak 585 + 25 mnH ser [7].

K BepxHeMy MpOTEpPO30K0 OTHECEHBI pa30ypeHHBIC TIyOOKMME CKBakuHamu amdubdonute (I-16
bazaiickas), pazmnanabie MeTamopdudaeckue u kpucraumdeckue ciaanmsl (-1 Keputo#, ['-16 basatickas) [7].

[Moponsl ¢pyHmaMeHTa NPennoIOKUTEIFHO AOKEMOPUHCKOTO U TMane030HCKOr0 BO3PACTOB BCKPBITHI
Oypennem 1m0 oOpamiieHnto Yenkapckoro mnporuba (AKKYyIKOBCKMM Bay, baszaiickoe mnonHsTHE,
XKymarynbpckuil BBICTYII), II€ [0 AaHAJIOTHHU € Y pajloM K [aJIe03010 (CWIyp-II€BOH) K HUM YCJIIOBHO, OTHECEHBI
YTJINCTO-CEPULIUTOBBIE CIAHIBI, (HUTUTHI, 0a3aIbTOBBIE MOP(UPUTHI, CEPIICHTHHUTHI (B CKBaxkuHax [-2
Axkynkosckas, -1 CopbOymnak, I'-6 XKymarym) [7].

Bommsu rpanunel ¢ CeBepo-ApaibcKuM OJIOKOM B pazpe3e KOHCOJIHIHPOBAHHONW KOPHI MOSBIISIOTCS
CWJIBHO MeTaMop(r30BaHHbIE KapOOHATHO-TEPPUICHHBIE IIOPOJIbl, BEPOATHEE BCErO, paHHENAJIC030ICKOro
Bo3pacrta [8, 9, 10, 11, 12].
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Peszynomamor uccredosarnuii

MeToanvecKkyl0 OCHOBY BBIIOJHEHHBIX HAMH  HCCJICOBAaHMH COCTaBWJI  KOJIWYECTBEHHBIN
KOPPEJSIMOHHBIN aHau3 MmoBepxHocTed Moxo n (hyHmaMmenTa B mporpammuoM komiuiekce Coscad 3D, B
KOTOPOM DPAacCUMTaHbl KOA(PGHUIHUEHTH KOppeasiuud (TOJHBIA CHEKTPAIbHO-KOPPEISLMOHHBIA aHATU3
re0aHHbIX).

Heo6xomumMo oTMeTHTh, 9TO TporpaMmubiii komimieke Coscad 3D 6wt paspaborad B MOCKOBCKOM
locynapcTBEHHOM — T'e0JIOrOpa3BeIOYHOM  YHUBEPCHTETE TIOJ  PYKOBOJCTBOM  JOKTOPOB  (DU3UKO-
MaTeMaTHYEeCKHX Hayk, mpodeccopoB Hukuruna A.A. u Ilerposa A. B [13].

Ha mpenBaputenbHOM 3Tarie CTPYKTYPHBIE KapThl 1O MOBEPXHOCTSIM Moxo W (yHIamenra ObuH
nepeBe/IeHbl B IU(POBOIA opMmar ¢ moMoIikko nporpammusix cpeacts Didger, Surfer, ArcGIS, Geosoft.

B nmononHeHHH K 3TOMY pe3yJbTaThl pacueToB B mporpamMmHoM obecreuenun Coscad 3D Obuiu
MIPOKOPPENIUPOBAaHbl HA KAUECTBEHHOM YPOBHE CO CXEMaMH PACHpEEIeHUs TEIUIOBOIO MOTOKA, aHOMAINN
TPABUTAIIMOHHOTO M MarHUTHOTO Toyiei CeBepo-Y CTIOPTCKOTO PEeTHOHA.

B nenowm, B penbede moBepxuoctu Moxo CeBepo-Y CTIOPTCKOTO pernoHa 000coOIIsIoTCs TpH 001acTu
THIICOMETPUYECKUX BBICTYHNOB — 3T0 FOkHO-OMOeHckoe moassTHe, LleHTpanbHO-YcTIOpTCKas cucrema
qucnokanui 1 Apano-Kei3euikymckuii Ban (puc. 1), B TEKTOHHYECKOM IDIaHE 0Opasyrolie «MOOWIbHOE
oOpamMiIeHHe» TaHHOTO PETHOHA.

I'eHe3uc STHX TEKTOHWYECKHUX JJIEMEHTOB YBS3BIBAETCS C PEJIUKTAMH OKEaHWYECKOW JH00
cyOOKeaHUYeCKOW KOPbI, CPOPMUPOBAHHOM TPYIION MOPOJ OCHOBHOTO W YJIBTPAOCHOBHOTO COCTaBa, YTO
MOJITBEPIKIACTCS IPUCYTCTBUEM 3/I6Ch MHTEHCHBHBIX JIMHEHHO-BBITSIHYTHIX MAKCUMYMOB T'PaBUTAIMOHHOTO
nois [14].

Jpyrum wuHTepecHbIM (AKTOM SBISETCS OTCYTCTBHE PE3KMX TPAAMEHTHBIX 30H B aHOMAJIbHOM
FCOMarHUTHOM TIOJIE MEXKIY CTaOWJIBHBIMHU TJIBIOAMH W MOOWJIBHBIMU Mosicamu, oOpamiisiomue Ceepo-
YceropTekuit peroH. MuHuMyMbl anomanuu ATa 0e3 BUANMBIX OCIOXKHEHUN TPaHCIHPYIOTCS U3
LenTpansHO-Y CTIOPTCKOW CHCTEMBI AUCIOKanA U Apano-KeBBUIKYMCKOTO Balla B MPEENbl CTaOMIHHBIX
rie16 CeBepo-Y cTIOpTCKOro pernona [15].

Takum 00pa3oM, HE HAXOIAT MOATBEPKACHUE CIIOXKHBIIUECS MPEICTABICHUS O TOM, YTO IOXKHOE,
CEBEpHOE M BOCTOYHBIC orpaHndeHusi CeBepo-Y CTIOPTCKOrO MaccuBa B penbede TOBEPXHOCTH PyHAaMEHTa
MPOMCXOST MO CJIOKHOM CUCTEME KPYITHOAMIUIUTYAHBIX Pa3IOMOB.

Puc. 1. CrpykTypHas cxema noBepxHoctd Moxo
Yenosuvie obosnauenus na kapme: TekToOHNUECKHE 2JIEMEHTHI (110 TOBEPXHOCTH (DyHIAMEHTA):
1 — By3aunnuckoe nogustue; 2 — CeBepo-Kaparayckas cucrema; 3 — TroOkaparan- KapaTayckas MeraHTHKIIHHANb,
4 — Yaksipranckuii nporud; 5 — beke-bamkymykckas MeranTukimHanb; 6 — Kerzan-Toky0Oaiickoe TOIHATHE;

7 — Kynrykckas Bmaguna; 8 — bapcakenmsmecckas BnaanHa; 9 — baituarsipckuit BeicTym; 10 — Kapabaypckas
MeraHTHKInHaNG; 11 — LlenTpanpHo-Y cTopTcKas cuctema; 12 — XKaifpranckoe nmogasarue; 13 — Camckast BiaanHa;
14 — Amamxon-Illenypanckuii BeIcTyIL; 15 — AKTyMCyKckoe moaasTHe; 16 — KocOynmakckas BraguHa;

17 — Apano-Kei3sinkymMckas cucrema; 18 — Uenkapckas BnaguHa; 19 — AKKyJIOBCKHUI BBICTYII.
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10xcno-Imouncrkoe noonamue. B Bune y3xkoil HHBEPCHOHHOU CTPYKTYPBI IMPOCTUPACTCS B CEBEPO-
BOCTOYHOM HATIpaBJICHHUH U pazzenseT [Ipukacnuiickyto BnaauHy u CeBepo-YcTiopTckuit Maccus [16].

IMo muenuto Munanosckoro E.E. [17] HOxxHO-DOMOuMHCKOE momHsATHE CHOPMUPOBAIOCH HA MecTe
aBiakoreocuHkinHany (pudra). CtpykTypsl THna K>kHO-OMOMHCKOW 30HBI MOJHITUH MHTEPHPETHPYIOTCS
Kak rmorpeOeHHble BynKaHnueckue nyru [ 18].

B mone anomanuii CHIBI TSKECTH 3[1€Ch BBIACIAIOTCS TPAaBUTAI[MOHHBIE MAaKCHMYyMBI, T€HETHYECKU
CBSI3aHHBIC ¢ OKCAaHMYECKUMHU pru)TaMH, Pa3BUTHE KOTOPBIX ObLIO 3aBEPIICHO B 1eBOHE [19].

B mone reomarnutHbiXx aHomanuii HOHO-DMOMHCKOE MOAHSATHE BBINENSAETCS B BHUAC KpPYNHOU
CHCTEMBI MATHUTHBIX MAaKCHMYMOB, OPHEHTHPOBAHHBIX B CEBEPO-BOCTOYHOM HAIIPABICHUH.

Puc. 2. CtpykTypHas KapTa oBepXHOCTU QpyHIaMeHTa
(Ha3BaHMs TEKTOHMYECKHX IJIEMEHTOB TIPUBEICHBI IO/ PUCYHKOM 1)

Puc. 3. Kapra okajgpHbIX aHOMAJIH TEIUIOBOTO MOTOKA
(Ha3BaHHSA TEKTOHHYECKUX IJIEMEHTOB NPHBEIEHBI IO PUCYHKOM 1)
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B reorepmuueckom mosne FOxxHO-DOMOMHCKOE MOJHATHE BBIACISACTCS YMEPEHHBIMH 3HAUYCHHUSIMU
TEIUIOBBIX MOTOKOB, YEPEAYIOIIMMHUCS C y4aCTKaMH MX MUHHMYMOB (pHC. 3), 4TO, BO3MOXKHO, CBSI3aHO C
pa3sBUTHEM 37€Ch PEIMKTOB OKEaHHYECKOH KOpBI ¢ MOHM)KEHHOHM TEIIONPOBOAHOCTBIO TOPHBIX mopox 1,1-
1,9 Bt/ (m*K) [20].

B nentpansnoii yactu KOkHO-DOMOMHCKOTO MOAHATHS MMOBEPXHOCTH (hyHAaMeHTa 3arinybiena 1o 12,0
- 13,0 kM, Torza Kak Ha CeBEpO-3aMaJHOM M IOr0-BOCTOYHOM (hIaHTrax 3TOro MOAHATHS BO3ABIMACTCS IO
rryoud 9,0 - 10,0 kM u meHee (puc. 2).

B nomHom cootBercTBHM C penbedoM (GyHAaMEHTa B LEHTpasbHOH yactu HOkHO-DMOMHCKOTO
MOJHATHUS B peiibede MoBepXHOCTH MOX0 HaOmomaeTcs BoICTY (Ha TiyOuHax 110 35,0 kM), B TO BpeMst Kak
Ha (praHrax 3TOro MOJHATHUS UCKOMAsl IOBEPXHOCTD 3arnyoisiercs 10 42,0-44,0 km (puc. 1).

Takum 00pa3oM, B LEHTPaJIbHOM 4YacTW JAHHOIO MOJHATUS HaOmromaercs KOH(OpMHOE 3ajeraHue
penbeoB moBepxHOCTeH (¢yHAaMeHTa M MOXO C aHOManbHO BBICOKMMH 3HadeHusMu (1o 0,9)
KO3(pPHUIIMEHTOB KOPpEISIMH, TOrNa Kak Ha ero (iaHrax 3TH perdoHalbHBIE TPAHUIIBI PACTIONOKEHBI
aHTU(OPMHO IO OTHOLICHHUIO APYT K APYry, oOpa3ys Tak Ha3bIBaeMbIC «KOPHU TOp». 371eCh, MOBEPXHOCTH
byHaamenTa 1 Moxo He KoppenupyrTes (co 3Hauenusmu ot -0,1 10 -0,7).

LlenTpaabHO-YCTIOPTCKAasg _CUCTeMAa JMcJIoKammii. B penveghe nogepxmocmu  @ynoamenma
OMUEMAUBO NPOABNACMCA KAK KOHMPACMHO GbIPANCEHHAs NUHEUHAs CMPYKMYpd, GbIMAHYMAs 6 3andao-
cegepo-3anaoHoOM HANPABIeHUU U OCTIOHCHEHHAS 8A1000PA3HBIMU NOOHAMUAMU U NPO2UOAMU OOee BbICOKUX
Nopsi0Ko8.

B epasumayuonnom none [lenmpanvho-Ycmiopmekas cucmema OUCIOKAyull Xapaxmepuszyemcs
JUHEHHO-BBITSIHYTHIMH ~ MHTEHCHBHBIMH ~ MaKCUMyMaMH, OPHEHTHPOBaHHBIMH B  CEBEpO-3alaJHOM
(repUMHCKOM) HalpaBlICHUH, TEHE3UC KOTOPBIX CBS3aH C PEIMKTAMU OKEaHUMYECKOM KOPBI.

Ha pannmx srtanmax wncciemoBannii CeBepo-YTIOPTCKOTO pPErrmoHa TEOJOTHYEeCcKash WHTEepPIIpeTarus
JUHEHHO-BBITSIHYTBIX ~T'PAaBUTALMOHHBIX MaKCHUMYMOB  CBS3BIBAJIOCH C TIOAHATHEM Iale030HCKUX
00pa3oBaHMUi U COKPALICHUEM TOJIIIUHBI IEPMO-TPHACOBBIX KOMILJIEKCOB MOPO/I, BIUIOTH /10 BHIKIIMHUBAHUS
B CBOJIOBBIX YaCTSAX MOJIOKUTENBHBIX CTPYKTYD [21].

LentpanbHO-Y CTIOPTCKasl 30Ha MArHUTHBIX MaKCUMYMOB COCTOUT U3 PsijJia JTHHEHHO-BBITSIHYTHIX 30H
JIOKaJIbHBIX MAaKCUMYMOB, BUIUMO, CBSI3aHHBIX C OCHOBHBIMH MHTPY3HBHBIMU [TOPOJAMH, BHEAPHUBIIUXCS TI0
TIyOHUHHBIM pa3ioMaM OOJbIIeH MPOTHKEHHOCTH [22].

B 10eo-3anaonoti yacmu Ilenmpanvno-Ycmwopmcexoti cucmemsvl Ouciokayuii 8 nojie Mmeniossix
NOMOKO8 BbLOENACCA YepeoVIoWUecs: MUHUMYMbL U MAKCUMYMbL, BEPOAMHO, CEA3AHHOE C NOGLIUEHHOU
npoHuyaemMocmuvio 3emMHol Kopsl. Ha ocmanvuvix niowadsx smoi cucmemvl 3a@UKCUPOSAHBL YMEPEHHbIE
3HAYEHUS MENA0BbIX NOTNOKOE.

B ocesoll yacmu LenTpanbHO-Y CTIOPTCKOM cucmembl oucroxayuii NOBEPXHOCY
KOHCOMUOUPOBAHHO20 (hyHOamenma 3aneeaem Ha enyounax 4,0 — 6,0 ku (puc. 2).

B penvege nosepxnocmu Moxo 30ece ycmanoeien omuocumenvHulil evicmyn Ha enyounax 36,5-38,0
KM, 3ane2aiowull KOHGQOPMHO K PyHOAMeHmY U OPUEHMUPOBAHHBII 8 Ce8epO-3anaoHOM HANPAGIeHUlU (PUC.
1). Ilpocmpancmeenno x smomy evicmyny msacomeiom Kynmykckas u Bapcaxenvmecckue 6naoumbl,
baiiuacvipckuii evicmyn u Kapabaypckuii ean, ede nosepxnocms Moxo HesnauumenvHo noepysxcaemcs (00
36,0-39,0 km) (puc. 1).

Kosgpuyuenm roppenayuu medxncoy @ynoamenmom u nogepxuocmoio Moxo noecemecmHo 30ech
Koppenupytomces gvicokumu 3navenusmu (om 0,6 oo 0,9) (puc. 3).

Apano-KoizvLikymckuii_ean_(cucmema _noouamuii). Pacrionoxked Ha BocTodHoM (uranre Cesepo-
VYCTIOPTCKOrO peruoHa, B IOJIOCE pa3BUTHS YPano-OMaHCKOrO JIMHHAMEHTa - TEKTOHWYECKOro INBa
JPEBHETO 3aJI0KEHMUSL.

JIuHelitHo - BHITAHYTHIE B CyOMEpHIAMOHATLHOM HAMPaBIECHUH aHOMAIUU Apaiio-Ke3bUTKyMCKOM
CUCTEMbl MarHUTHBIX MUHMMYMOB CBSI3aHbI C IIPUOJIMKEHUEM K THEBHOM IIOBEPXHOCTH MNAalE€O30MCKUX U
JOKeMOpHUICKUX 00pa3oBaHMi, MPOHU3aHHBIX OCHOBHBIMU MHTPY3HAMH, YEM, BEPOSATHO, MOXKHO OOBSCHUTH
OTHOCHUTEJILHO YBEJIIMUCHHBIC 3HAYCHHUS HAIPSDKEHHOCTH MarHUTHOTO mos [15].

B rpaBuTanmoHHOE MONIE 37eCh 000COOIAIOTCS CyOM30OMETpUYHBIC, JTUOO CIIETKAa BBITSHYTHIMH B
CyOLIMPOTHOM HAIIPaBICHUH MaKCHUMYyMbl, IPUPOJIa KOTOPHIX MOXKET ObITh CBA3aHA C MarmMaTOI'€HHBIMU
00pa3oBaHMsAMH, MPOAYKTAMU BYJIKAHUYECKOH [esITENbHOCTH (M3BEpKEHHE JIaB OCHOBHOTO COCTaBa),
y4acTBYIOIIMMH B (hopMupoBanun GyHaamenta [16].

B pensede moBepxaocTn Moxo Apano-KeI3bIIIKYMCKHIA BaJI BRIAESISIETCS] KaK KPYITHAS TTOJIMTOHATBHAS
o0nacTh BbICTYIOB Ha riryouHax 36,0-38,0 kM (puc. 1).
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B penbede moBepxHOCTH DyHIAMEHTA STOT BaJl TAKXKE MPOSBISIET ce0s1 KaK KPYHMHBIA MOJUTOHANBHBINA
MaccuB ¢ TTyOuHOH 3aneranus GpyHgamenTa 10 6,0 Kk (puc. 2).

[ToBepxnocTH hyHmamMerTa 1 MoXo0 371ech pakTHdecku He Koppenupyrorcs (ot 0,1 mo -0,4) (puc. 3).

Kpynnele obnactu mporuboB B penbede moBepXHOCTH MOXO BBIACTSIOTCA Ha 3amajie W CeBepo-
BocToke CeBepo-YcTiopTckoro peruoHa. Ha 3amanme - B mpenenax bysaumnckoro csoma u ['opHoro
Masrsbiniaka, Ha CeBEpO-BOCTOKE - YCTaHOBJIEHBI B UenkapckoMm mporube, mpuiierarmux paionos HOro-
3anagHbIX 0TporoB Myromkap U AKKYJIOBCKOM BBICTYIIC.

B npedenax Bysauunckozo ceoda u I'opnozo Manzeluinaka nandojiee MarHUTOAKTUBHBIM SIBJISICTCS
KOMIUIEKC JOJEBOHCKHX IHMCIONHMPOBAHHBIX 0Opa30BaHUM, MEepeXomsmuX B ckiaadaTeld QpyHmament. [lpu
3TOM, HHTEHCHBHBIE TIOJIOKUTEIFHBIE aHOMAJIMU MAarHUTHOTO TIOJISI CBSI3BIBAIOTCS C MPOSBICHUEM aKTHBHBIX
MarMaTHYeCKHX MPOLECCOB B ByJKAHMYECKON H/MIM UHTPY3UBHOH (opMax.

B rpaBurammonHom Tone B (OPMHpPOBAHHMU JIOKAJIBHBIX ~AHOMAJHWHA TOJOXKHUTEILHOTO U
OTPHUIIATEIFHOTO 3HAKa CYIIECTBEHHYIO POJb HIPAIOT OTJIOKEHHS MNEpMO-TpHaca, TOYHEE, B CO3AaHHUU
aHOMAaJNHMil YYaCTBYeT HX KpOBJS, XapaKTEPH3yHoIascs CcKaukom miotHoctd or 0.25 g0 0.40 r/cm®
(Kospmwxkusix I1.H., 2017 r.).

PervoHanbHBIN  MONOXKHUTEIBHBIA TPAaBUTALMOHHBIN 3()(eKT co3maroT MeTaMop(hHU30BaHHBIC
otnoxeHus: «C2+D» coBMecTHO ¢ TOMNIIEH TONEBOHCKUX TUCIIOIMPOBAHHBIX OCAIOYHBIX O00pa30oBaHHUU C
MEPEeX0I0M UX B CKIaA4aThlil QyHIaMEHT.

byzaunnckuit cBog u [opHblii Manremmak (Bkiarodas Tro0-Kaparan-Kaparyckas um  beke-
bamkymykckas MeraHTUKJIMHOpHH, YaKeIpraHCKAA Tporud) o0pa3yroT KpyIHYH 00JacTh HporuOoB B
penbede moBepxHocTd Moxo Belesstomielicss Ha rmyounax 41,5 — 44,0 km (puc. 1). ®yngamenT 3aneraer
3mech Ha TryouHax 6,0 — 7,0 km u 6oinee (puc. 2).

Ilo Bcelr Teppuropun by3aunHCKOTO CBOAa TOBEpXHOCTH (QyHIamMeHTa W Moxo 3amerarmr
aHTU(OPMHO U HE KOppeNUpyroTcs Mexny coooi (-0,4-0,8) (puc. 3).

HampotuB, B mpenemax I'opHoro Manreimmiaka (QyHIZaMEHT W TOBEPXHOCTH MOXO ITOBCEMECTHO
3aJIeraloT KOH(GOPMHO ¢ BBICOKUM K03 punmenToM koppesuuu (ot 0,4 1o 0,9) (puc. 3).

B nosie TemioBbIX NOTOKOB By3auMHCKUIT CBOJ BBIAEISAETCS 30HOM HHM3KHUX 3HAUEHHUM, NI KOTOPOU
XapakTepHa CyOMepHIuOHalIbHAsl YIOPSOOYEHHOCTb, 4YTO, BO3MOXKHO, CBSI3aHO C pa3BUTHEM 37€Ch
KOHCOJIMAMPOBAHHON KOPBI C MOHMW)KEHHOW TEIIONPOBOAHOCTHIO TOpHBIX mopon 1,1-1,9 Bt/ (M*K) [20].
OctanpHbie 30HB by3aunHCcKOTO cBOMa M ['opHOTrO MaHTHINIIIaKa MPOSIBIAIOTCS YMEPEHHON MPOTPETOCTHIO
3eMHBIX HEJIp.

Kak oTmeuanocs BbIlie Ha ceBepo-BocToke CeBepo-Y CTIOPTCKOTO pernoHa nMporudsl B penbeda Moxo
ycTraHoBieHbl B Yenkapckom npozude, npunezawuiux panonax I0zo0-3anaduvix ompozos Myz00sxcap u
AKKY1086CKOM 8bicmiyne.

B none cuiel TspkecTr Yenkapckuid mpoTHO MPOSIBIISIETCS] MAKCHMYyMaMH TPaBUTAIIMOHHBIX aHOMAJIHH,
4TO, O-BUAUMOMY, CBHIECTEIbCTBYET O BHEIPEHUH IUIOTHBIX TPaBUTHPYIOLIMX TEJ B OCAJ0YHBIN 4€XOJl.

B TemmoBoM moOTOKE TpeoONamAarOT  yMEpEeHHble 3HAYeHWS C  HEKOTOPHIMH  MO3aW9YHO
pacrnpeeNieHHBIMA 30HaMHU CHIDKEHHSI THX 3HAYCHUH.

Yenkapckuii mporu6 u npuieraromue paiionsl FOro-3anagaeix otporoB Myromkap 1 AKKYJIOBCKHIA
BBICTYI XapaKTepU3yIOTCs 3ariayoiennem nosepxuoctu Moxo ao 40,0-44,0 xm (puc. 1).

[loBepxHOoCTh pyHAaMeHTa B mpeaenax 3Toro ¢uanra CeBepo-YCTIOPTCKOTO pETHOHA 3aJieraeT Ha
riryonHax ot 2,0 — 3,0 xm 10 4,0 — 6,0 kM u riryoxke (puc. 2).

HaGmomaeTcst cHIDKEHIE KOPPETUpyeMOCTH MEeXIy MOBEpXHOCTAMH (pyHAameHTa u Moxo ¢ 3amajaa
Ha BocTok (ot 0,1 10 -0,9) (puc. 3).

Axmymcykckaa _cucmema _oucnoxauuii, bainiuazeip-Apxumoaiickuii_evicmyn u_m.n. - MOOWIbHbBIE
yIiabl, TiayOoKo mpoHHKamomue B Teldo CeBepo-YCTIOPTCKOrO MacCcuBa pPaHHENANC030HCKOW WIH
TIOKEMOPHIICKOW KOHCOTHTAITAH.

Habmomaembie 3/1eCh MOIOXKHUTEIHHBIE MAKCUMYMBI TPABUTAIMOHHOTO TIOJS HHTEPIPETHPYIOTCS Kak
pe3yibTaT BHEAPEHHS HWHTPY3UBHBIX Tell OCHOBHOTO-YJIBTPAOCHOBHOTO COCTaBOB W HX 3((y3HBHBIX
anasoros [23].

AxkTymMcykckas cucrtemMa aucnokanuid u Kyansim-KockanuHckuii Ban Mo MOBEPXHOCTH (yHAaMEHTa
obocobmstores Ha riryonnax 5,0 — 7,0 kM (puc. 2).

B pensede moBepxHOCTH MOXO 3TH TEKTOHHYECKHE JJIEMEHTHI TPOSIBIAIOT ce0s Kak TMOIHSTHE
MOJIMTOHABHOM (opMbl ¢ oTMeTKamu TiyouH -36,0-38,0 kM (puc. 1).

HabGmomaetcst koppenupyemocts (pyHmameHta m Moxo B mpenenax AKTYMCYKCKOW CHCTEMBI
JIUCTIOKALUM, TAe KOA(PPHUUUEHT KOPPETSIMHd HPUOOpETaeT MOJIOKUTEIbHbIC 3HAUYCHUS YBEJINYMBAsCH K
uentpanbHoi yactu ot 0,1 1o 0,6.
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Ha Kyansim-KockanuHckoMm Baidy moBceMecTHO (GyHAaMeHT W Moxo 3ajeraroT aHTH(QOpPMHO U HE
Koppenupywrtes mexy coboit (-0,8 — 0,9) (puc. 3).

O HEKOTOpPOM CHIDKEHHME TEIUIONPOBOJHOCTH IOPOJ KOHCOJIMAMPOBAHHON KOPBI CBUAETEIBCTBYIOT
MUHHMMAJbHBIE 3HAU€HUS TETJIOBBIX IIOTOKOB.

Cesepo-Ycmiopmcekaa _cucmema _npozudog obpasoBana Camckoit, KocOymakckoir m KynrTykckoit
BnaanHamMu W JKaWbpIIraHCKUM MOTHATHEM. OJTa CHCTEMa MPOrHOOB XapaKTepu3yeTrcs TIiyOOKHM
norpykeHreM gpysaamenta (go 10,0 — 12,0 km u 6oxee) (puc. 2).

Kpynaeim ©O10kaM BO BHYTpeHHUX paiioHax CeBepHOTO YCTIOpTa CBOHCTBEHHO NPUCYTCTBHE
CyOM30METPUUHBIX U MOJUIOHAJIBHBIX AHOMAJIMH TEOMAarHUTHOIO IIOJS M OTCYTCTBHE JIMHEHHBIX
mucaoKarmii pynaamentTa [23].

Mopdonorus reOMarHuTHOTO IOJIsI BHYTPEHHUX paiioHOB CeBEPHOTO YCTIOPTAa CBHICTEIBCTBYET O
(hopMHPOBaHNH MarHUTOBO3MYIIAIOLIMX Macc B cOCTaBe pyHIaMeHTa 10 00pa3oBaHMsI OCHOBHBIX CTPYKTYP
0CaJJOYHOT0 YeXJIa U MPOMEKYTOUHOTO CTPYKTYPHOTO dTaxka [24].

[To-BunumoMy, GOpMHpPOBaHHE MATHUTHBIX AHOMAIUH CBS3aHO C JKECTKUMH MacCHBaMH ApeBHEW
KOHCOJIMAALMHU B TOH HJIM MHOW MEpe BOBJICUECHHBIX B TEKTOHO-MarMaTHYECKYIO aKTHBH3ALMIO HA PaHHHUX
3Tarax reojIoTHYECKOro pa3BUTHA.

B rpaBuTanMoOHHOM TM0JI€ 31€Ch BBIIENSIOTCS C€1a00 MHTEHCHBHBIE OTPULATENbHBIE AHOMAIMU
MOJIMTOHAIBHOW, TUCKPETHO-MO3aWYHON ()OPMBI, MPUYpPOUYCHHBIE K MACCHBHBIM, CTAaOWIBHBIM IibIOaM C
paHHEMaJICO30MCKUM UK JIOKEeMOPUHCKUM BO3PACTOM KOHCOJIUIAIINY.

Cabo MHTEHCUBHBIE OTPUATENILHBIC MUHUMYMbI aHOMAaJIMI IPaBUTAIIHOHHOTO TOJISI MOYKHO OOBSICHHUTH
BJIMSHUEM MOIIHON TOJNIIM PBIXJIBIX OCAAOYHbIX MopoXd. OOIas MOIIHOCTH TOJBKO ME30-KaiHO30HMCKHX
TTaT(OPMEHHBIX OCAIKOB B JICTIONIEHTPAX 3TON CHCTEMBI POrHO0B, BUAUMO, nocturaet 4000 m.

TennoBoe mone B npenenax CeBepo-YCTIOPTCKON CUCTEMBI TPOrHO0B PacHpeAeIeHO MO3aMYHO, JIUIIb
B mpeaenax KynTykckod  BmaguHBI — BBIIENSETCS  30HA  TOBBIIICHHBIX  TEIUIOBBIX — TOTOKOB
CyOMepHIMOHAIILHOTO HAIIPaBJICHUSI.

[oBepxHocTh Moxo CeBepo-YCTIOPTCKOH CHCTEMBI MPOruOoB 006ocobstoTcs Ha Tiayounax 38,0 —
40,0 kM (puc. 1).

Koadduuument xoppensuun mexny mnosepxHocTsiMu (yHaameHTa © Moxo B Kyntykckoil Bmagune
KOPPEIUPYIOTCSl SKCTpeManbHO BhICOKMMH 3HaueHusiMU (0,9), a B mpenenax Camckoro u JKalpiranckoro
poru0oB HAOFOIAI0TCS HEKOH(POPMHOE 3aJIeraHue 3TUX MOBEpXHOCTEH (CHIKEHBI 110 -0,9) (puc. 3).

Ha ocHOBaHWM BBITONHEHHBIX MCCICOBAHUI TIPENCTABISAETCS BO3MOXKHBIM CHOPMYIUPOBATH
CJIETYIOIINE BHIBOBI:

B 3aBucuMocTH OT TiyOMHBI MOTPY>KEHHs MOBEPXHOCTH MOXO TeKTOHMYecKHe >neMeHTh CeBepo-
Y CTIOPTCKOTO pernoHa 000CcoOISIOTCS B TP TPYTIIIHL.

Ilepsyto  epynny o6pasyior lOxHO-DMOuHCKOe monHsATHE, LleHTpanbHO-YCTIOpTCKas cucTeMa
nucnokauu U Apano-KeI3pIkyMcKuil Bajl ¢ MUHUMAaIbHBIMY INTyOMHAMU IOTPYXKEHUs HOBEpXHOCTH Moxo.
I'eHe3uc 3TUX TEKTOHMUYECKUX 3JIEMEHTOB YBSI3bIBACTCA C PEIMKTAMU OKEaHMUECKOHN MO0 CyOOKeaHUUEeCKOH
KOpbI, C(OPMUPOBAHHONW MOPOJAMHU OCHOBHOI'O M YJIBTPAOCHOBHOIO COCTaBa, YTO IOATBEP)KIACTCS
MNPUCYTCTBHEM 37€Cb WHTEHCHBHBIX JIMHEHHO-BBITSHYTBIX ~MAaKCHUMYMOB TPaBUTAllMOHHOTO  TIOJI,
YMEPEHHBIMHU U IOHM)KEHHBIMH 3HAYE€HHUSIMU TEIUIOBBIX TOTOKOB.

Mopdonorus aHomManuii T€OMarHUTHOTO Mo (32 HEOONBIIMM HMCKIIOYEHHWEM) HE MOATBEpPIKIAcT
CJIOKUBIIKECS NPEICTABICHUS O KOHTAKTaX I10 CJIO0KHOM CUCTEME KPYITHOAMIUIUTYJHBIX PAa3JIOMOB KKHOTO,
CEBEPHOT'0 ¥ BOCTOYHOI0 orpannieHusi Cepepo-Y CTIOPTCKOTO MacCUBa.

B mepBoii rpynme cTpykTyp moBepxHocTH GyHIaMeHTa M Moxo 3ajeraioT KOH(POPMHO C BBICOKHM
kodpduumentom Koppemsiuuu. VckimoueHue mpenctaBisieT  Apano-KweisvLikymckuil  eana, 20e  amu
No8epxXHOCMY 3aJIETAI0T aHTU(OPMHO B HE KOPPETUPYIOTCS MEXKIY COOOM.

Bmopyio epynny cmpyxkmyp o0pazyior CeBepo-YcTIOpTcKas cucteMa HporHOoB, AKTyMCYKCKast
cucTtema auciokanui, bagareip-Apkumobarickuii BeicTyn n Kyanpim-KockannHckuid Ball, T/i€ TOBEPXHOCTh
Mox0 NpUHUMAET NPOMEXYTOUHbIE 3HAUEHUSI 110 ITyOHHaM.

KpymebiM Onokam BO BHyTpeHHUX paiioHax CeBepHOro YCTIOpPTa CBOMCTBEHHO NPHUCYTCTBUE
CyOM30METPHYHBIX W TIOJIUIOHAIBHBIX AHOMAJIMH TEOMarHUTHOTO W TPABHTAIMOHHOTO TMOJIEH, dTO
CBHIIETENLCTBYET O (POPMHUPOBAHMM MArHUTO-H TPABHBO3MYILIAIOIIMX MAacC B pPaHHENAIe030HMCKOe MU
JOKeMOpHIICKOe BpeMst KOHCOJTUIAIIH.

B MOOMIIBHBIX YTIIIOB HAIIPSDKEHHOCTh, MOP(OJIOTHS U 3HAK IPAaBUTALMOHHBIX U MArHUTHBIX aHOMaJIMH
(opMHpOBaNINCh TOA BIMSHUEM WHTPY3UBHBIX TE€JI OCHOBHOI'O-yJBTPAOCHOBHOTO COCTaBOB MU HX
3¢ (y3UBHBIX aHATIOTOB.

TernoBoi NOTOK TEKTOHUYECKHUX CTPYKTYP BTOPOH I'PYIIIBI pacIpeieieH MO3audHoO.
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Habmiomaetcs koppenupyemocTs QyHzamenta u Moxo B mpenenax AKTYMCYKCKOH CHCTEMBI
nucnokanuii, B KocOymnakckoit n Kynrykckoit Bnaamde. Ha Kyansim-KockanuHckoMm Baily, B mpeaenax
Camckoro u JKalpIITaHCKOTO TIPOTHOOB HaOMIOMAlOTCsl HEKOH(GDOPMHOE 3aJleTaHhe IMOBEPXHOCTEH
¢byrnamenTa u Moxo.

Tpemos epynna cmpykmyp coopmupoBana by3zaumHckuM cBogoM W ['opHBIM MaHTBIIIIIAKOM,
YenkapckuM MporuOoOM, NpWIEralolMMU K HeMmy paiioHamu lOro-3amagHeix oTporoB Myromxap u
AKKYJTOBCKUM BBICTYIIOM.

B mosne cunbl TSDKECTH 3[1eCh YCTaHABIMBAIOTCS MAaKCHMYMBI TPaBHTAIIMOHHBIX aHOMAalWi, TUO0 MX
gepenyromuecs MaKCUMyMbl 1 MUHUMYMbI, HHTCHCUBHBIC ITOJIOKHUTEIbHBIE aHOMAJIMH MAarHUTHOTO IIOJI,
KOTOpbIE CBSI3bIBAIOTCSI C NPOSBICHWEM AaKTUBHBIX MarMaTW4ecKUX IPOLECCOB B BYJIKAHWYECKOH W/WIIU
WHTPY3UBHOU (hopmMax.

Bonbuioe pa3zsutHe 31ech NOMy4YHiIa KOHCOIUIMPOBAaHHAS KOpa C MOHMKEHHON TEMIONPOBOIHOCTHIO
TOPHBIX MOPOJI, YTO MOAYEPKUBAETCSA TMHEHHBIMU 30HAMU MTOHWKEHHBIX TEIUIOBBIX ITOTOKOB.

Ha tepputopusix ByzaumHckoro cBoma u Yenkapckoro nporuba nmoBepxHocTH (GyHaamenta u Moxo
3aJIeTaroT aHTU(GOPMHO M HE KOPPEIUpyroTcs Mex 1y coboil. Hanporus, B npenenax ['opuoro Manreinuiaka
(yHIaMEHT M MOBEPXHOCTH MOXO IOBCEMECTHO 3aJIeral0T KOH(OPMHO C BBICOKUM KO3(D(HHUIMEHTOM
KOpPPEJSILHY.
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CourtycTik YCTipT aliMaFBIHBIH ipi reoCTpyKTypaJapbIHbIH HIOFBIPJAHFAH KbIPTHICBIHBIH TEPeH

KYPbLIBIMBI

Tyiingeme. Conryctik YcTipT allMarbIHBIH TEKTOHUKAIBIK 3JIeMEHTTepi Moxo OeTiHIH TepeHMIriHe Kapal yIn
TOoIKa OeJiHe].

Bipiami Tonka OHrycTik EMOi ketepinici, OpTanblk Y CTIPTTIH TUCTIOKAIMS Xyheci skoHe Apain-KpI3pUIKyM Balibl
Kipe[i, oiap Heri3iHeH ipreTac OeTiHe colikec kenetiH Moxo OeTiHe 6aTy TepeHIIriHIH MEHUMAIIB! Oenriiepi 6ap.

Exinnn KypbuibIMIbIK TonThl CoNTYCTiK Y CTIpT XKY#eci, AKTYMCBIK JUCIoKalus xKyiieci, baiimarbsip- Apkeim0Oai
mbIFaHarbiMeH xoHe Kyansi-Kockana BanbsiH Kypaiinsl, MyHaa Moxo 0eTi apasibIK TepeHAIK MOHAEPiH KaOblIIai Ibl.

KypputbiMHBIH yiniHmi ToObiH By3amper Men Taynsl Manreinmak, [lankap, oHrycrik-0atbic MyFaxap xoHe
AKKYJT IIOKBICHIHEIH ipresiec aymaHsl Moxo OeTiHiH MakCHMamabl TepeHIeyiMeH epeKineneHeai. Exinmi %oHe yIriHIi
TonTapaa iprerac meH Moxo OeTTepiHiH apachIHIaFbl KOPPEISIMSUIBIK KaThIHACTAP JICI3ACH/II.

Moxo OeTiHIH KypBUIBIMIBIK CHIATTaMachl TPaBUTAMSUIBIK JKOHE MArHUTTIK aHOMAJIMSUIAPIBIH, SKBUTY
aFbIHAAPBIHBIH TAPAJYBIMEH )KaKChl YHleCeIl.

Tyiiin ce3mep. Moxo Oeri, iprerac Oeri, Koppemsmus Ko3(pQUIHEHTI, KBUTy aFbIHBI, MAarHATTIK J>KOHE
TPaBUTALMSUIIBIK ©PICTEpI Taaay.
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ENVIRONMENTAL POLLUTION BY SOLID DOMESTIC WASTES
(IN TERMS OF THE ALMATY REGION)

Abstract: An impartial assessment of the real state of solid domestic wastes in the Almaty region is given in this
article. The ecological state of soil covering in Kazakhstan is tense, sometimes disastrous, which determines the need
for regular monitoring of the soil. Soils determine the normal functioning of the hydrosphere, atmosphere, lithosphere
and biosphere. The soil cover affects the chemical composition and biological productivity of natural waters. Man-made
disturbances of the soil cover, agricultural degradation — erosion, deflation, salinization, disease of the soil, chemical
and radioactive contamination are all a consequence of anthropogenic desertification. They lead to deep, often
irreversible changes in the genetic properties of the soil.

Key words: soil pollution, acid-soluble forms of heavy metal ions, MPC, SDW, recycling, oil products.

The Republic of Kazakhstan, closely integrating into the world economy, has established one of its
priorities to improve the environmental situation for sustainable development. Despite this, the shortage of
unpolluted natural soils is acutely felt and becomes the cause of socio-economic tensions.

The limited capabilities of the biosphere and its extremely slow recovery, and sometimes the
impossibility of natural resources restoring, face the society with a choice of further development path:
should it continue to focus on unlimited production growth or should this growth be coordinated with the real
possibilities of the natural environment and reasonable human needs, adjust not only to the immediate, but
also to distant goals of social development [1].

The main physiographic feature of Kazakhstan is its vast territory, the inland position in the center of
Eurasia and the resulting sharply continental climatic conditions. Additionally, vast lowland and desert
landscapes development, the ecosystems of which are very vulnerable to man impact, are easily destabilized
and have a very weak self-renewing ability. Sparse population of these regions led to the use of vast areas for
military bases and test facilities. Mineral resources cause mining industry development; loads of grazing
causes the development of cattle breeding without proper treatment of their capacity and hayfields
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productivity, the widespread development of virgin and fallow lands without proper special soil-protective
farming technology development [2].

The solution to the problem of the integrated use of recyclable raw materials in MSW composition is
associated with the solution of a number of scientific and practical problems, among which determination of
the resulting recyclable raw waste volumes and arranging their processing in places of its generation is very
important [3, 4].

When developing a local regional strategy program for environmental and economic optimization of
waste management, it becomes clear that the first stage of the implementation of such a program should be to
conduct a comprehensive monitoring of the situation with the territory waste for the given period [5, 6].

Yearly more and more new elements are involved in the sphere of practical human activity [7]. With
an increase in the content of any trace element useful to plants, its concentration in soils or waters can reach
such a limit, above which the toxic effect of an element or a compound on living organisms is already
evident [8].

The level of soil contamination serves as a settled marker of the ecological situation, and the
pollution itself is one of the main signs of urbanogenesis that affect soil formation [9]. It has been established
[10] that metal compounds emitted into the air by industrial enterprises in the form of dust are deposited on
the soil and plants at a distance of 10-40 km from pollution sources. Moreover, in a number of cases, an
increase in the lead content was observed as the distance from the emission sources increased [11].

Around MSW landfills there is a danger of environmental pollution due to the removal of pollutants
from removed filtrates from the landfill body, as well as contact of precipitation with the substrates of
landfills. Hazard reduction can be achieved, first of all, by preventing the storage of toxic waste at landfills,
as well as by improving the environmental infrastructure of landfills. Many problems of local and foreign
scientists are devoted to solving the problems of the chemical composition of harmful substances in the
composition of municipal solid waste [12, 13].

Information and analytical reports on control and law enforcement activities of the Ecology
Department in the Almaty region for 2015-2018, works of Kazakhstani and foreign scientists, geographers,
ecologists, and biologists were used as the material under study. To characterize soil contamination, data
from the testing laboratory of the laboratory and analytical control section of the PAR "Ecology Department
of in the Almaty Region of the Committee for Environmental Regulation and Control of the RK Ministry of
Energy " in Taldygkorgan were analyzed [14, 15, 16, 17].

The determined components are the soils of the residential areas. The determination methods used in
soil analysis are fluorometric and chemical. All analyzes were carried out according to the regulatory
documents, such as MP No. 03-03-2012, using the Fluorat-02-2M fluid analyzer.

During the reporting period, 396 check-outs were conducted, 18 violations were revealed, 17
prescriptions were issued and 18 fines were imposed KZT 1,363.89 totally, all fines were paid.

On the basis of the submission of the prosecutor's office of the Balkhash district, No. 2-04-18-00542
of April 19, 2018, a random inspection of the municipal solid waste landfill Bakanas (hereinafter — MSW)
was conducted. It is on the balance sheet of the institution “Housing and public utilities (HPU) and housing
inspection (HI), passenger transport (PT) and motorways (MW) Department of the Balkhash district”.

The State Institution “Housing and Public Utilities and HI, PT and MW Department of the Balkhash District”
developed a project with an environmental protection section for landfills on solid waste disposal, received a
conclusion of state environmental impact assessment and issued a permit for emissions into the environment, valid
until 31.12.2018, with limits: for emissions — 21.20 tons / a year; for waste — 2800 tons / a year.

Table - 1. Distribution of the land fund of the region by categories for the reporting period

Land plots, thousand hectares
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