ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

KA3AKCTAH PECITYBJIMKACBHI

YJITTBIK FBIJIBIM AKAJIEMUSICBIHBIH,
Satbayev University

XABAPJIJAPBI

N3BECTUA NEWS

HALIMOHAJIbHOM AKAJIEMUN HAYK OF THE ACADEMY OF SCIENCES

PECITYBJIMKN KA3BAXCTAH OF THE REPUBLIC OF KAZAKHSTAN

Satbayev University Satbayev University
SERIES

OF GEOLOGY AND TECHNICAL SCIENCES

2 (440)

MARCH - APRIL 2020

THE JOURNAL WAS FO67UNDED IN 1940

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KasakcmaH Pecriybnukacbl ¥nmmebiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi XoHe
MeXxHUKarbIK FbifibiIMOap Cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachl
Emerging Sources Citation Index-me uHOekcmernyee KabbindaHraHbiH xabapnalobl. byn uHOekcmeny
bapbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawbinap MEH MeEKeMesiep2e KOHmMeHm
mepeHOiei mMeH canacblH ycbiHadbl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fbibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH eH e3ekmi xoHe 6edesndi
2e075102Usl XoHe mexHuKarbIK fblribiMoap 6olbiHWa KOoHMeHmke adandblfbiMbl30b! 6irndipedi.

HAH PK coobwaem, ymo Hayu4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu u mexHUYeCKUX
Hayk» bbin npuHam 0ns uHOekcuposaHusi 8 Emerging Sources Citation Index, o6HosneHHol eepcuu Web
of Science. CodepxaHue 8 amom uHOeKcupogaHUU Haxodumcsi 8 cmaduu paccMompeHUsi KomnaHueul
Clarivate Analytics dns danbHeliwezo npuHamusi xypHana 6 the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
kayecmeo u earnybuHy KoHmeHma O0ns uccnedosamenel, asmopos, u3damenel U y4YpexdoeHud.
BknoveHue Useecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmpupyem Halwy MpUeepeHHOCMb K Haubonee akmyasnbHOMY U 8/1USIMeslbHOMY KOHMeHmy
10 2e0/102uUU U MexXHU4YeCcKUM Haykam Orid Hauwieao coobwecmaa.



bacpeagaktopm
3. F. 1., mpogeccop, KP ¥FA akagemuri
HN.K. BeiicembeToB
bac penakTopbIHEIH OpBIHOACApHI
Koaraes I'.2K. pod., reon.-MuH. . JOKTOPHI
Pemaxkmus anmkacs

AbaxanoB T./. mpod. (Kazakcran)

Aodumena 3.C. nipod., akagemuk (Kazakcran)
ArabexoB B.E. akanemuk (benapych)

Anues T. npod., akagemuk (O3ipOaiikan)
Bakupos A.B. pod., (Keipreizctan)

Becmaes X.A. npod. (Kazakcran)

Bumumbaes B.K. mpod., akanemuk (Kazakcran)
Bykrykos H.C. npod., akanemuk (Kazakcran)
Byaar A.®. pog., akagemuk (YKpauHa)

I'anues U.H. npod., akanemux (ToxikcTan)
I'pasuc P.M. mpod. (AKLLI)

Epranues I'.K. pod., akamemuk (Kazakcran)
Kyko H.M. nipod. (Kazakcran)

Kenxanues B.K. npod. (Kazakcran)
KoxaxmeroB C.M. npod., akagemuk (Kazaxcran)
KonTopoBuu A.J. ipod., akagemuk (Peceit)
Kypckees A.K. mpoo., akagemuk (Kazakcran)
KypuasoB A.M. nipod., (Peceit)

Meney A.P. npod., akagemuk (Kazakcran)
MyxamemxanoB M.A. nipod., kopp.-mymieci (Kazakcran)
HurmatoBa C.A. npod. (Kazakcran)

O3g0es C.M. npo@., akagemuk (Kaszakcran)
MocTtoaaruii B. npod., akanemuk (MomioBa)
Pakumes B.P. nmpod., akanemuk (Kasaxcran)
Ceiitos H.C. ipod., kopp.-myiueci (Kaszakcran)
CeiitmypaTtoBa 2.10. nipod., kopp.-mymeci (Kazakcran)
Crenanen B.I'. mpod., (I'epmanwmst)

Xambepu T:x. . npod. (AKLLI)

HTeiinep M. npod. (I'epmanmst)

«KP ¥F'A Xa6apaapbl. ['eosiorust xoHe TEXHUKAIBIK FbUIBIMAAP CEPUSCHI».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Mennrikrenymi: «Kazakcran PecryOnukacsiHbIH ¥IITTHIK FRUIBIM akajgeMusicbl» PKB (Anmarsr k.).

Kazakcran pecryOnukacsiHBIH MoJIeHHET IIeH akapaT MHHHUCTPIITIHIH AKHapaT JKOHE MyparaT KOMHUTETIHZE
30.04.2010 . 6epinren Ne10892-7K mep3imaik 6acbUIBIM TipKeyiHe KOWBLTY Typalibl KyaJliK.

Mep3iMIiTIri: )KBUIBIHA 6 peT.
Tupaxsr: 300 nana.

Penaxuusaeig Mekemkaibl: 050010, AnMmatsl K., IlleBueHko kemr., 28, 219 6e., 220, ten.: 272-13-19, 272-13-18,
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachHbIH ¥ ATTHIK FRUIBIM akanemusichl, 2020

Penaxumsnaery ~ Kazakcran, 050010, Anmats! k., Kabanbaii 6ateip ker., 69a.
MEKEHKaUbI: K. . CorbaeB aThIHIAFbI TEOJIOTHS FRUIBIMIAP HHCTUTYTHI, 334 Genme. Ten.: 291-59-38.

Tunorpadustabie Mekermkaiisl: «NurNaz GRACE», Anmarsl K., Peickyiios kemr., 103.



http://www.geolog-technical.kz/index.php/en/

I'maBHBIYM penakTop
. 3. H., ipodeccop, akanemuk HAH PK
. K. Beiicemberon
3aMecTuTeNb II1aBHOTO peAaKTopa
Koaraes I'.2K. pod., TOKTOp T€0I.-MHH. HAYK
PenakuuoHHas KONNET U

AbaxanoB T./l. mpod. (Kazaxcran)

Aodumena 3.C. nipod., akagemuk (Kazaxcran)
AraoexoB B.E. akanemuk (benapych)

Anues T. npod., akagemuk (AzepOaiipkan)
Bakupos A.B. pod., (Keipreizcran)

Becnaes X.A. npod. (Kazaxcran)

Bumumo6aes B.K. npod., akagemuk (Kazaxcran)
Bykrykos H.C. npoo., akanemuk (Kazaxcran)
Byaar A.®. ipoo., akagemuk (YkpanHa)

I'anues U.H. npod., akagemuk (TamxukucTan)
I'pasuc P.M. npo. (CILIA)

Epraaues I'.K. pod., akanemuk (Kazaxcran)
Kyxos H.M. npod. (Kazaxcran)

Kenxanues B.K. npod. (Kazaxcran)
KoxaxmeroB C.M. npod., akagemuk (Kazaxcran)
KonTopoBuu A.J. npod., akagemuk (Poccus)
KypckeeB A.K. ipod., akanemuk (Kazaxcran)
KypuasoB A.M. nipod., (Poccus)

Meney A.P. npod., akanemuk (Kazaxcran)
MyxamemkanoB M.A. nipod., 4i.-kopp. (Kazaxcran)
HurmatoBa C.A. npod. (Kazaxcran)

O3n0eB C.M. nipod., akagemuk (Kazaxcran)
IMocToaaruii B. npod., akagemuk (MooBa)
Pakumes B.P. npod., akagemuk (Kazaxcran)
CentoB H.C. mpod., ui.-xopp. (Kazaxcran)
CeiitmypaTtoBa 3.1O. nipod., un.-kopp. (Kazaxcran)
Crenanen B.I'. mpod., (I'epmanwst)

Xamdepn JIx. /1. npod. (CILIA)

HTeiinep M. npod. (I'epmanmst)

«H3BecTuss HAH PK. Cepusi reo/ioruu U TEXHUYECKHX HAYK».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

CoOctBennuk: PecnybOnukaHnckoe oOmecTBeHHOe oObenuHeHne «HarmonanbHast akajgemusi Hayk PecryOnuku
Kazaxcran (r. Anmartsr).

CBUETENBCTBO O TIOCTAHOBKE Ha YYET MEPUOAMYECKOro IeyaTtHoro msfanus B Komurere nundopmanum u apxuBoB
MunucrepcTBa KyabTypsl 1 HHGopmanun Pecrry6onuku Kazaxcran Nel0892-7K, soinannoe 30.04.2010 r.

Ilepronn4HoCTh: 6 pa3 B rof,.
Tupax: 300 sx3eMILISIpOB.

Anpec penaknuu: 050010, r. Anmarsl, yi. llleBuenko, 28, kom. 219, 220, Tten.: 272-13-19, 272-13-18,
http://www.geolog-technical.kz/index.php/en/

© HammonaneHas akagemus Hayk Pecryomuku Kazaxcran, 2020

Anpec penaknmu:  Kazaxcran, 050010, r. Anmarter, yin. Kaban6aii 6aTeipa, 69a.
Wucruryt reonornyeckux Hayk uMm. K. U. CarnaeBa, komnara 334. Texn.: 291-59-38.

Anpec tTumorpadun: «NurNaz GRACE», r. Anmarsl, yi. Peickymnosa, 103.



http://www.geolog-technical.kz/index.php/en/

Editorinchief
doctor of Economics, professor, academician of NAS RK
I. K. Beisembetov
Deputy editor in chief
Zholtayev G.Zh. prof., dr. geol-min. sc.
Editorial board:

Abakanov T.D. prof. (Kazakhstan)

Abisheva Z.S. prof., academician (Kazakhstan)
Agabekov V.Ye. academician (Belarus)

Aliyev T. prof., academician (Azerbaijan)

Bakirov A.B. prof., (Kyrgyzstan)

Bespayev Kh.A. prof. (Kazakhstan)

Bishimbayev V.K. prof., academician (Kazakhstan)
Buktukov N.S. prof., academician (Kazakhstan)
Bulat A.F. prof., academician (Ukraine)

Ganiyev L.N. prof., academician (Tadjikistan)

Gravis R.M. prof. (USA)

Yergaliev G.K. prof., academician (Kazakhstan)
Zhukov N.M. prof. (Kazakhstan)

Kenzhaliyev B.K. prof. (Kazakhstan)
Kozhakhmetov S.M. prof., academician (Kazakhstan)
Kontorovich A.Ye. prof., academician (Russia)
Kurskeyev A.K. prof., academician (Kazakhstan)
Kurchavov A.M. prof., (Russia)

Medeu A.R. prof., academician (Kazakhstan)
Muhamedzhanov M.A. prof., corr. member. (Kazakhstan)
Nigmatova S.A. prof. (Kazakhstan)

Ozdoyev S.M. prof., academician (Kazakhstan)
Postolatii V. prof., academician (Moldova)

Rakishev B.R. prof., academician (Kazakhstan)
Seitov N.S. prof., corr. member. (Kazakhstan)
Seitmuratova Ye.U. prof., corr. member. (Kazakhstan)
Stepanets V.G. prof., (Germany)

Humphery G.D. prof. (USA)

Steiner M. prof. (Germany)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan™ (Almaty).

The certificate of registration of a periodic printed publication in the Committee of information and archives of the
Ministry of culture and information of the Republic of Kazakhstan N 10892-2K, issued 30.04.2010.

Periodicity: 6 times a year.
Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://www.geolog-technical.kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2020

Editorial address: Institute of Geological Sciences named after K.I. Satpayev
69a, Kabanbai batyr str., of. 334, Almaty, 050010, Kazakhstan, tel.: 291-59-38.

Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.



http://www.geolog-technical.kz/index.php/en/

ISSN 2224-5278 Series of Geology and Technical Sciences. 2. 2020

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278
Volume 2, Number 440 (2020), 21 -30 https://doi.org/10.32014/2020.2518-170X.27

UDC 550.3 385.1

A. Abetov?, Yu. Volozh?, A. Niyazova!

Satbayev University, Almaty, Kazakhstan;
2Geological Institute, Russian Academy of Sciences, Moscow, Russia.
E-mail: abetov.auez@mail.ru, niyazova.akma@mail.ru

CORRELATION OF THE STRUCTURAL ELEMENTS
OF MAJOR GEOSTUCTURES OF NORTH USTYURT REGION

Abstract. According to the results of research in the Ustyurt region by the nature of correlation the surface of
the basement and paleozoic, the bottom of the Jurassic and Cretaceous sediments are divided into three groups of
geostructures.

The first group of geostructures included mobile fold systems and “mobile corners”, in which the correlation
coefficients are weak, either do not appear at all (South Emba uplift, Aral-Kyzylkum arch, Central Ustyurt
dislocation system, Mountain Mangyshlak).

Second group forms internal mobile elements, isolated as large positive structures characterized by extremely
high values of correlation coefficients by surface of the basement and paleozoic, the bottom of the Jurassic and
Cretaceous sediments, (Buzachi uplift, Aktumsuk high, Kuanish-Koskala arch, Baychagyr-Yarkimbay high).

The third group of geostructures forms tectonic elements of the inner areas of the North Ustyurt region (North
Ustyurt depression systems, Chelkar and Barsakelmess depressions), characterized by prolonged and inherited
subsidence in the Phanerozoic and high correlation surface of the basement and Paleozoic, the bottom of the Jurassic
and Cretaceous sediments.

Key words: North Ustyurt, basement, paleozoic, jurassic, cretaceous, correlation coefficient.

Statement of the problem and a retrospective analysis. Studies on the geological structure of the
North Ustyurt basin by seismic methods and drilling began in the middle of the 20th century and
conducted by various organizations of Kazakhstan, Uzbekistan, Turkmenistan, Russia. Since the 2000s —
by foreign oil companies.

The first information about the geology of North Ustyurt was obtained in the early 50s after SRM
(Seismic Reflection Method) and CRM (Correlation Refraction Method). According to the results of the
interpretation of the data obtained, old ones were clarified and new structural elements were identified,
mapped tectonic zoning of the cover and basement.

By the end of the 60s by Turlan Geophysical Expedition were performed CRM regional works, aimed
at studying lower horizons of the sedimentary cover and the surface of the consolidated crust. These works
allowed to determine the regional structure and the character of changes in the Paleozoic-Triassic
sediments and to execute grounding by actual data, first conclusions about the structure of the basement of
the Ustyurt region.

70s and 80s of the last century characterized by a significant increase in the volume of geological and
geophysical works, by intense accumulation of structure data, material composition and stratigraphy of the
Meso-Cenozoic and Paleozoic-Triassic sediments. During this period, regional and CDPM (Common
Depth Point Method) search profiles were worked out.

By the mid-1990s, almost in the entire territory of North Ustyurt (in the Kazakh part) the
development of a regional network of seismic profiles by the CRM and CDP methods was completed; a
large amount of prospecting and detailed seismic works by CDP method was carried out to identify and
prepare local structures in the Jurassic-Paleogene section of the sedimentary cover section.
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In the eastern part of North Ustyurt, near the border with Uzbekistan, the search seismic prospecting
CDPM works by MSUP was performed (with USA funding).

According to the Samsk trough, including its northern side, obtained new additional information
about the geological structure. Pre-Jurassic sediments of this trough are classified as unpromising. It was
concluded that the Paleozoic sediments could be a source of hydrocarbons for Jurassic sediments.

More informative material, by resolution, during seismic surveys obtained in 1995-2002, these
studies were carried out by foreign investment with the most modern equipment. These areas are
developed by CDPM- 2D Japanese National Petroleum Company (JNPC) and located on the northwest
coast of the Aral Sea (1995-1997), in the Aral Sea (2000-2001), on the area "Teresken" in the junction
zone of the Caspian Basin and Ustyurt (1997-1998) and on Kaidak litter (1999-2000).

According to the results of seismic researches and involving data on geophysical potential fields,
main features of the Ustyurt tectonics were established, mapped tectonic zoning of the cover and basement
and identified areas promising for oil and gas, characterized basement sediments.

Great contribution to the knowledge of the geology and petroleum potential of the North Ustyurt
made articles and monographs of A. Bakirov, R. Sapozhnikov, V. Bykadorov, N. Kunin, Yu. Volozh,
Z. Bulekbayev, A. Akramkhodzhayev, R. Gareckiy, R. Bykov, V.Gavrilov, I. Dalyan, N. Kalinin,
L. Kirukhin, V. Knyazev, S. Ozdoyev, A. Abetov, V. Lipatova, Yu. Vasilyev, I. Grinberg, G. Dikenshtein,
B. Dyakov, N. Nevolin, Ya. Ogorodnikov, V. Shraibman, A.Yanshin and et al.

However, quantitative correlation analysis of the main geological boundaries of the sedimentary
cover and consolidated crust has not yet been performed. In order to study the structural features and
relationships of the structural surfaces in the COSCAD 3D software package, the correlation coefficient
(complete spectral correlation analysis of geodata) of a series of structural maps was calculated: by the
surface of the basement, Paleozoic, pre-Jurassic surface and Cretaceous base of the North Ustyurt region.

It should be noted, what COSCAD 3D software package provides an opportunity to conduct a full
spectral correlation and statistical analysis of geodata and was developed at the Moscow State Geological
Prospecting University by supervision of doctors of physical and mathematical sciences, professors
A. Nikitin and A. Petrov.

These studies were carried out on the basis of data of the Institute of Geological Sciences named after
K.l. Satpayev (A. Abdulin, E. Votsalevsky, S. Daukeev, 1997), which were converted to digital format
using software tools Didger, Surfer, ArcGIS, Geosoft.

In the geological structure of the North Ustyurt region stand out stable lumps, which include its
internal regions and large linearly extended mobile belts (South Emba uplift, Aral-Kyzylkum arch, Central
Ustyurt dislocation system, Mountain Mangyshlak), located in peripheral areas and in the interior “mobile
corners” of this region [1].

The results of correlation analyses of the main section of the North-Ustyurt region.

Central Ustyurt dislocation system. Clearly expressed linear structure, stretched in a west-north-west
direction and complicated by arch highs and depressions of higher orders [2].

In the central part of these dislocation systems, the surface of the consolidated basement lies at depths
of 4.0 — 6.0 km (figure 1). The surface of the Paleozoic, the bottom of the Jurassic and the Cretaceous lie
here conformally to the basement and with some variations are identified at depth intervals 2.5 — 3.5 km
(Paleozoic surface), 1.8 — 2.0 km (bottom of the Jurassic sediments) and 1.2 — 1.6 km (bottom of the
Cretaceous sediments).

The correlation coefficient between the basement and the surface of the Paleozoic everywhere gets
high values (to 0.8 — 0.9) (figure 2).

On the surface of the basement and the bottom of the Jurassic formations in the western part of the
Central Ustyurt dislocation system antiformal occurrence observed with a correlation coefficient — 0.4-0.6,
on the rest of this large geostructure, high values of the correlation of the basement surface and the bottom
of the Jurassic up to 0.8 are recorded (figure 2).

A similar pattern is observed on the surface of the basement and the bottom of the Cretaceous
formations. In the western part of the Central Ustyurt dislocation system revealed negative values of
correlation coefficient (up to — 0.4). The rest of this geostructure the values of the correlation coefficient
increase to 0.7 (figure 2).

Buzachi uplift. It stands out in the western corner of North Ustyurt and has a continuation in the
waters of the Caspian Sea.
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Figure 1 — Map of basement surface. Legend: Tectonic elements (by basement surface): 1 — Buzachi uplift;

2 — North Karatau system; 3 — Tyubkaragan-Karatau meganticlinal; 4 — Chakirgan deflection; 5 — Beke-Bashkuduk meganticlinal;
6 — Kizan-Tokubay uplift; 7 — Kultuk depression; 8 — Barsakelmess depression; 9 — Baychagyr high; 10 — Karabaur meganticlinal;
11 — Central Ustyurt system; 12 — Zhayilgan uplift; 13 — Sams depression; 14 — Amanzhol-Sheluran high; 15 — Aktumsuk uplift;
16 — Kosbulak depression; 17 — Aral-Kyzylkum system; 18 — Chelkar depression; 19 — Akkul high

In the North-West of the Buzachi uplift the surface of the basement is traced at depths about 6.0-7.0 km,
submerged up to 8.0 km in the southern and eastern directions (figure 1).

In hypsometrically elevated areas of this uplift the basement is weakly correlated with the surface of
the Paleozoic formations (0.2), whereas this coefficient increases in a southerly direction to 0.6 (figure 2).
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Figure 2 — Graph of average values of the correlation coefficients of the «mobile corners» of the North Ustyurt region
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Paleozoic sediment complexes are widely developed here. In the arch of the Buzachi uplift, the
surface of the Paleozoic formations lies at depths of up to 2.5 km and more, plunging to 6.5-7.0 km on the
southern and eastern pericline of this uplift.

The bottom of the Jurassic sediments stands out at depths of up to 0.6 km in the North-West part of
the Buzachi uplift, submerged to south and east to 1.6 km. The depth range of the bottom of the
Cretaceous formations varies within 0.6 — 1.2 km.

There is a good correlation between the bottom of the Jurassic and Cretaceous sediments with the
basement surface (0.6 — 0.7) (figure 3).

1
0,8
0,6 =
0,4
0,2

0
0,2 =———Basement and PZ
-0,4
-0,6 Basement and V
-0,8

-1 =—Basement and III

Correlation coefficient values

Buzachi uplift
Barsakelmess depression
Baychagyr high
Kyansmn-KockaimHekuit
Alktumsuk uplift
Chelkar depression
Akkul high
Amanzhol-Sheluran high

North Ustyurt depressions system

Tectonic elements

Figure 3 — Graph of average values of the correlation coefficients of the internal ares of the North Ustyurt region

Mountain Mangyshlak. Formed along the Scythian-Turanian planetary lineament [3]. The depth of
the basement here is sustained everywhere and takes values of 6.0 — 7.0 km (including North Karatau and
Chakirgan troughs) (figure 1). The elevations of Mountain Mangyshlak are separated in the form of
narrow (about 20 km) and extended (up to several hundred km) elevations — meganticlines [4].

The surface of the Paleozoic Mountain Mangyshlak is separated at depths of 3.0 — 4.5 km and more.

The correlation coefficients of the basement and the surface of the Paleozoic take minimum values
(from 0.1 to -0.6) on the northwestern and southeastern flanks. In the central part of the Mountain
Mangyshlak, the basement and surface of the Paleozoic lies conformally with a high correlation
coefficient (up to 0.8) (figure 2).

In the relief of the bottom of the Jurassic sediments, Mountain Mangyshlak is isolated in the form of
elevation in absolute elevations -1.6 — 2.0 km. The correlation coefficients of the basement and the bottom
of the Jurassic sediments are distributed in a similar way. The lack of correlation of these boundaries is
observed in the north-western and south-eastern parts (-0.3 — 0.1), whereas in the rest of the Mountain
Mangyshlak their weak correlation is recorded (0.2 — 0.4) (figure 2).

On the bottom of the Cretaceous sediments, the eastern part of Mountain Mangyshlak is raised to
0 km, with immersion in a north-west direction to 2.0 km.

The bottom of the Cretaceous formations lies non-conformally with the above-described interfaces
and is characterized by the absence of correlation, values of which reach here extremely high values (up to
-0.9) (figure 2), which, in turn, gives grounds to assume a significant restructuring of the structural plan on
the border of the Jurassic and the Cretaceous.

South Emba uplift. Splits the Caspian depression and the North Ustyurt massif and in the form of a
narrow inversion structure extends in the northeast direction [5].

— 4 ——
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In the axial part of the South Emba uplift, the surface of the basement is submerged to 12.0- 13.0 km,
whereas on the northern and southern flanks of this uplift it is raised to depths of 9.0 — 10.0 km and less
(figure 1).

In the relief of the surface of Paleozoic formations, the South Emba uplift is isolated in the form of a
large anticlinorium with a depth of surface of the Paleozoic formation of 1.5-4.5 km, in separate areas, up
to 0.5 km.

The surface of the basement and Paleozoic deposits almost the entire territory of South Emba uplift
occur antiformally and do not correlate among themselves (-0.4 — 0.1) (figure 2).

The depth of the bottom of the Jurassic sediments South Emba uplift can be divided into three areas.
The most curved position of the bottom of the Jurassic formations was recorded in the central part of the
South Emba uplift (3.0 — 3.2 km). From here it rises to 0.6 — 2.0 km on its south-western flank and up to
1.2 — 1.6 km, respectively, on the northeastern flank.

The surface of the basement with the bottom of the Jurassic sediments is correlated by positive values
of the coefficient (up to 0.7), having only in the central part the reduction of this coefficient to 0.1, which
indicates a weakening of the correlation of the basement surface and the bottom of the Jurassic sediments
(figure 2).

The bottom of the Cretaceous sediments has a similar pattern in depth. In the southwestern part of the
South Emba uplift, it occupies a hypsometrically elevated position of up to 0.6 km. In the north - eastern
part it takes an intermediate position and in the central part is submerged to 1.4 — 1.8 km.

Aral-Kyzylkum tectonic rampart (dislocation system). On the surface of the basement, it manifests
itself as a large polygonal array with the depth of the basement up to 6.0 km (figure 1).

In the relief of the surface of the Paleozoic in most of its stretch Aral-Kyzylkum arch shows itself as
an uplift with an unclearly pronounced linear form and the depth of submergence of this surface to
4.5-5.0 km.

There is a confident correlation between the surfaces of the basement and the Paleozoic (0.5 — 0.7),
decreasing to 0.1 in the southeast of this shaft (figure 2).

The bottom of the Jurassic sediments lies in the anti-formal underlying sediments and has a
deepening trend in a westerly direction from 1.8 to 3.4 km. The Aral-Kyzylkum arch in the relief of this
surface acquires a clearly expressed linear shape. The correlation coefficients of the basement with the
bottom of the Jurassic formations vary in the range 0.1 — 0.6 (figure 2).

A close tendency is manifested in the behavior of the surface of the Cretaceous sediments of the Aral-
Kyzylkum arch, which also deepens in a westerly direction from 1.6 to 2.4 km.

The basement with the bottom of the Cretaceous sediments practically does not correlate (to -0.1-0.4).
And only, on separate squares on the western and eastern flanks of the Aral-Kyzylkum arch, the values of
this coefficient increase to 0.5 (figure 2).

Aktumsuk dislocation system and Kuanish-Koskala tectonic rampart on the surface of the basement
are separated at depths of 5.0 — 7.0 km (figure 1).

In the relief of the surface of the Paleozoic, they manifest themselves as elevations with hypsometric
values of depth within 3.5 — 4.0 km. In the central part of the Kuanysh-Koskala tectonic rampart, the
surface of Paleozoic formations is up to 5.0 km.

The correlation coefficient between the surfaces of the basement and the Paleozoic takes on quite
high values (up to 0.6 — 0.8). In the central part of Kuanysh-Koskala arch, a decrease in the correlation of
these interfaces to 0.1 (figure 3).

On the bottom of the Jurassic, Aktumsuk shaft is an uplift, which stands apart in a depth range of
2.2 — 2.6 km. The Kuanysh-Koskala arch is notable for stable depths of the bottom of the Jurassic
sediments (2.0 to 2.4 km).

High correlation links are established for the Aktumsuk dislocation system (up to 0.7) between the
surface of the basement and the bottom of the Jurassic deposits. On Kuanysh-Koskala arch, the values of
the correlation coefficient are reduced to 0.5 (figure 3).

On the bottom of the Cretaceous sediments Aktumsuk dislocation system is isolated at depths of
1.6 — 1.8 km, Kuanysh-Koskala arch at 1.8 — 2.0 km. The correlation coefficient reaches extremely high
values (0.7 — 0.8) (figure 3).
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Chelkar depression. Located on the northeastern flank of the North-Ustyurt region. The sides of this
trough are complicated by uplifts, groups of structures, structural terraces, anticlines and brachyanticlines
[6].

In most of the depression, the depth of the basement is set in the range of 2.0 — 3.0 km. Two troughs
are distinguished in the depression: Kurgantuz and Arradung. The Kurgantuz trough has a simple structure
and a basement depth of up to 4.0 km. Arradung - characterized by a complex internal structure. The
basement surface is submerged here to a depth of 6.0 km (figure 1) [2].

On the surface of the Paleozoic, the Chelkar depression is separated by isogypsy -1.5 — 2.0 km. In the
Arradung trough, its depth is set to 5.0 km. In the Kurgantuz trough to 3.5 km.

The basement and surface of the Paleozoic in the Chelkar depression lies conformally with a high
correlation coefficient (0.6 — 0.8) (figure 3).

In the relief of the bottom of the Jurassic sediments in the side zones of the Chelkar depression, the
desired surface stands out at depths of 1.0 — 1.4 km. In the depot centers of this trough, it deepens to
4.0 km in the Arradung trough and to 2.4 — 2.6 km of the Kurgantuz trough.

The correlation of the basement with the bottom of the Jurassic formations in the Chelkar trough
decreases to 0.4 — 0.7 (figure 3).

The bottom of the Cretaceous sediments of the Chelkar trough separates at depths 0.8-1.2 km.
Submerged to 2.8 km in Arradung trough. There is a high correlation between the bottom of the
Cretaceous sediments and the basement (0.6 — 0.8) (figure 3).

Barsakelmess depression. On the surface of the basement is a difficult - built asymmetric structure
with steep north and northeast (8.0 — 9.0 km) and gentle south-west (6.0 — 7.0 km) sides (figure 1) [7].

On the surface of the Paleozoic, there is a trend of submergence in the north direction from 4.0 to
6.5 km. Correlation coefficients reach extremely high values 0.8 — 0.9 (figure 3).

In the relief of the bottom of the Jurassic sediments, most of the Barsakelmess depression is isolated
in the form of depression, oriented in the north - east (3.0 — 3.6 km) direction, whereas in the western,
lateral part, there is uplift of the bottom of the Jurassic sediments (2.4 km).

In most parts of the Barsakelmess depression, high values of the correlation coefficients of the basement
and the bottom of the Jurassic sediments are recorded (0.6- 0.8). Exceptions are its western and southeastern
parts, where these boundaries are not correlated (correlation coefficients are reduced to - 0.4-0.1) (figure 3).

The trend of deepening in the north-east direction is also observed on the bottom of the Cretaceous
sediments (1.8 — 2.4 km). The values of the correlation coefficient between the basement and the
Cretaceous bottom in the inner regions of the deflection reach here extremely high values (to 0.8 — 0.9),
dropping to -0.2 in the western and southeastern parts (figure 3).

Baichagyr-Yarkimbay arch. Large positive element, bounding Barsakelmes trough from the west
and having a massive configuration and slight development of structural complications in the sedimentary
cover [6].

In most of this arch, the surface of the basement submerged to north from 4.0 to 6.0 km (figure 1).

In the relief of the surface of the Paleozoic formations, the Baychagyr-Yarkimbai arch is isolated at
depths 3.0 — 3.5 km.

The surface of the basement and Paleozoic sediments over almost the entire territory of this arch lie
conformally and correlate well with the values of the correlation coefficients 0.6 — 0.8 (figure 3).

The bottom of the Jurassic deposits of the Baychagyr-Yarkimbay arch is uplift in the northeast
direction from 2.2 to 3.0 km.

The high correlation of the basement with the bottom of the Jurassic sediments is established
(to 0.7 — 0.8). And, only, in the western part of the Baichagyr-Yarkimbay arch, a decrease in the
correlation of these surfaces to 0.1 (figure 3).

The bottom of the Cretaceous sediments has a similar correlation trend with the basement surface. It
occupies a hypsometrically elevated position in the southwestern part of the Baychagyr-Yarkimbai arch
(to 1.2 km), in the northeast, up to 1.8 km. The correlation coefficient here gets high values (to 0.6 — 0.8)
and only, on the northeast flank of this arch, the values of this coefficient are reduced to -0.1 (figure 3).

North Ustyurt depressions system formed by the Sam and Kosbulak troughs and the Kultuk
depression. This depression system is characterized by deep basement submergence (up to 10.0 — 12.0 km
and more) (figure 1) [7; 13-20].

To the south, by the complex system of large-amplitude faults, the surface of the bottom rises sharply
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to a depth of 7.0 — 8.0 km in Kyzan-Tokubay uplift and up to 6.0 — 7.0 km of the Aktumsuk dislocation
system.

To the north, in the relief of the basement surface of this system of depressions, there is no physical
boundary with the South Emba uplift (12.0 — 13.0 km) (figure 1).

In the surface relief of the Paleozoic deposits, the Kosbulak and Sam troughs are isolated at depths
5.5-6.5 kmand 6.5 - 7.5 km, respectively, and the Kultuk depression to 7.0 — 8.0 km.

In the North Ustyurt depressions system, in North Ustyurt depressions system exhibits high values of
correlation coefficient basement surface and Paleozoic (to 0.8), which decreases to the border with the
South Emba uplift to 0.1 (figure 3).

The bottom of the Jurassic sediments over most of the North Ustyurt depressions system are
separated at depths of 3.6 — 4.2 km. The correlation coefficient between the basement surface and the
bottom of the Jurassic sediments acquire high values (to 0.7), in some places reaching a maximum (0.9)
(figure 3).

In the relief of the Cretaceous bottom, this system of deflections is separated at depths 1.8 — 3.0 km.
There are high values of correlation coefficients to 0.8 — 0.9 (figure 3).

Conclusion. Conducted studies to identify correlations of structural elements within major
geostructures of the North Ustyurt region give grounds for the formulation of the following conclusions:

In linearly extended mobile systems and mobile corners, the correlation of the basement surface and
Paleozoic formations, the bottom of the Jurassic and Cretaceous sediments are weak, or not at all. Here,
these interfaces often lie antiformally.

For example, the Aral-Kyzylkum system of uplifts in the surface structure of the basement and
Paleozoic manifests itself as an arch, whereas in the structure of the Jurassic and Cretaceous sediment
complexes it is isolated as a submerged depression.

The South Emba uplift in the sediments of the Upper Paleozoic and Mesozoic-Cenozoic deposits is
arch, whereas in the relief of the basement surface it manifests itself as a deep trough.

The conformal occurrence of the surface of the basement and the Paleozoic and the bottom of the
Jurassic deposits in the form of highs identified in the Central Ustyurt dislocation system, the central part
of the Mountain Mangyshlak. The bottom of Cretaceous sediments is not correlated or weakly correlated
with the above boundaries.

The exceptions are the Buzachi arch, Aktumsuk swell, Kuanish-Koskala tectonic rampart and
Baichagyr-Yarkimbay arch, characterized by extremely high values of correlation coefficients, manifest
themselves as large positive structures along all analyzed interfaces.

In the interior of the North Ustyurt region (North Ustyurt depressions system, Chelkar and
Barsakelmess depression), characterized by prolonged and inherited subsidence in the Phanerozoic,
observed the curved position of the surface of the basement and the Paleozoic, bottom of the Jurassic and
Cretaceous with high values of the correlation coefficient.

A. E. Adeton, 10. A. Bosox?, A. T. Husizopa!

1Sathayev University, Anmarsl, Kasakcran;
2PF A TeonorusiiblK MHCTUTYTHI, Mockey, Peceit

COJITYCTIK YCTIPT OHIPIHIH IPI 'EOKYPBIJIBIM/IAPBIHBIH
K¥PBIJIBIM/IBIK 3JIEMEHTTEPIHIH KOPPEJISAIIUACHI

AnHoTanust. JKymbicTa OYpbIH KYPri3UIreH MIOTiH/i JKaMBUIFBIHBIH KOHE HIOFBIPIAHFAaH JKep KbIPTHICHIHBIH
HETI3r TeOJIOTMSUIBIK MIeKapalapblH CaH/ABIK KOPPeLMIBIK Taniay HoTwkenepi kentipinren. COSCAD 3D
OarapiaMalibIK aKeTiHIET] KYPhUIBIMABIK OeTKeHIep/IiH KYphUIBIMIBIK €PEKILIENIKTEP] MEH KaThIHACTAPBIH 3€PTTEY
ylIiH Oipkarap KYpbUIBIMABIK KapTallapAarbl Koppemsnus Kod(hGHUIUeHTI (CHEKTPIiK KOPPEeNsUHUsIbIK Talaay)
ecenTeni: iprerac 0eTi, naneo3oH, opara aeiinri 6erkeit, ConTycrtik YCTipT aiMarbiHBIH 00D Heri3i.

COSCAD 3D 6argapiamaribIK MaKeTi TeoaTara TOJIBIK CIICKTPIIIK-KOPPEIISIHUSIBIK JKOHE CTATUCTUKAIIBIK TAJIAAY
KYprizyre MyMKIiHIIK Oepeni skoHe Maockey MeMJIEKETTIK TeoJIOrHsUIBIK Oapiiay yHUBepcUuTeTiHAe (HU3HKa-MaTeMaTrhKa
FBUTBIMIAPBIHBIH JOKTOPIaphl, mpodeccop A.A. Hukuruh xone A.B. I1eTpoB jKeTeKIIIriMEH jKacaFaH.
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ConrycTik YCTipT aiiMarblHBIH T€OJOTHSUIBIK KYPBUIBIMBIHAA IepU(epusibIK aiMakrap MEH KYpJIBIKTa
OpHAJIaCKaH iMKi alMaKTap[bel >KOHE ipi CHI3BIKTHI CO3BUIFAH JKBUDKBIMANBl aiiMakrapabl (Opraislk Y CTipTTiH
nqucnokanus xyieci, Taynasr Manrpimmiak, OHTycTik EMO1 keTepinici sxone Apan KpI3pUTKyM Baigapsl) KAMTUTBHIH
TypakTsl 650KTap Gemineni. Ockl alMaKTHIH «KBUDKBIMAIIBI OYPBIIITAPBD».

OpsbIHIanFas 3epTTey HOTIKenepi OoipIHIa Y CTIpT OHIpiHAE KOFAPFHI iprerac >KoHe Maneo30i, 10pa xKoHe 60p
TabaHIAPBIHBIH KOPPEIIHS MoHIHEe OalIaHBICTHI YIII T€OCTPYKTYPAJIBIK TOTI OOITiHEe .

BipiHmIi reoCTpyKTYpajbIK TOMKA KBUDKBIMAIEI KATIIAPIIEL KYHe KOHE «MOOWIBII OyphIITapy Kipei, *KOoFaphl-
Jla aTBUTFaH HMIEKTepAe Koppersus Ko3()(UITNeHTi JIci3 TaHBIIaAbl HeMece MyJeM TaHbuMaiasl (OHTyCcTiKk EMOi
keTepimimi, Apan-Ksiputkym 6eneci, OpTtansik Y CTipT Auciokarus xyieci, Taymsr Manrpinniak). Meicansl, Apan-
KpI3pIKyM KyHeci sKOFapFhl )KOHE TOMEHT] )KaKTapIbIH OopiHe KOTEpiJil, 631H KeTepiIiM peTiHae KOpCeTTi, all 1opa
JKoHE OOp KemleHepi KyphUIBIMBIHIA Tay aCThI JETPECCHACH PETIHAE OKIIAyJIaHFaH.

Iprerac men maneo3oiineH OeTKeiepi MeH topa TYOIHIH IIBIFBIHKBI TYypiHAe KOH(GOpMIB! Typae maiina 00mys
Tayner MaHFBIIUTAKTHIH OPTAIBIK, OOIIrIHIET OpTaIbIKTaHFaH KYHeciHae aHbIKTanapl. bop merinainepiniH TabaHbl
JKOFapBIIa aTaFaHAapMeH OalIaHBICTBIPBUIMaFaH HeMece Hamap OailllaHBICKaH.

Mericansl, Apan-Ke3pUIKYM Kyiieci ipretac IeH Majeo30iIbIH KYPBUIBIMBIHAAFEI KOTEpLTiCTEp JKylieci maHIyc
TYpiHZAE KepiHemdi, al ropa >koHe O00p Ke3eHIHAET! Tay >KbIHBICTAPBIHBIH KEIICHACPiHiH KYPBUIBIMBIHIA O JKEPacThl
JIETIPECCHACH PETiHAE OOTiHe .

JKoraprpl maneo3o >koHE Me3030H-KaifHO30W MeTiHAUIepiHiH KyYpeUIbIMBIHAaFel OHTYCTiK EMOi KeTepimici -
OyJ1 KOpFaH, a )kepTele OeTiHiH penbedinae 07 TepeH KYIaTy peTiHae KopiHei.

ExiHmm Tom — imki MOOWIB/I TONTHI KYpaimel, ipi OHTaWIBI KYPBUIBIMAAp OOJBIIN JKEKEIICHETIH JKOHE ipreTac
OeTiHIH maJe030iMeH, Fopa jkoHe 0op MeTiHAIepiMeH KOpPeIsIusl Ko3(hGUIIHESHTIHIH SKCTPEMAIIB JKOFAphl MOH/IE-
pimen cunartamansl (Byzammr Tebeci, AKTyMchIK KeTepinimi, Kyansrm-Kockama Oeneci, Baitmareip-Apkeimoait
Tebeci).

JKep acTel xoHe maneo30d OETiHIH JKOHE [Opa IIeTIHIINEPiHIH MIBIFBEIHKBL TYpiHAE KOHQOPMIBI Ke3aecyi
Opranslk YCTIpT auciokauus xyiecinne, Taynsl MaHFBIIUIAKTHIH OpTAIBIK Oedirinne aHelkranapl. bop kabarra-
PBIHBIH TabaHbI XKOFaphlIa aTajdFrad HHTepdericTepMeH OaiaHbICTRIPBIIIMAaFaH HEMece Hamap OaillaHbICKaH.

Bysamsl, AktyMchIK KkeTepinici, Kyansim-Kockana mieiabl xkoHe baiimarsip-SpkuM0Oaii apka epekmiemikrepi
KOppemsust KO3 QUIMEHTTEPIHIH 6Te JKOFaphl MOHIEPIMEH CHITATTANAAbI, OapIbIK TAIaHFaH ayAaHaapia YIKeH
MO3UTHBTI KYPBUIBIM/IAP PETIHIE KOpiHEeIi.

YiHmi reoctpyKTypanslk TonTsl COnTycTiK YCTIPT OHIpiHIH IMIKi ayZaHBIHBIH TEKTOHHKAJIBIK JIEMEHTTEpI
kypaiiasl (Conrycrik Ycripr uimim okyiieci, [lankap xone bapcakenmec nemnpeccusiapsl), y3aK dXoHE Mypajbl
MUTyMeH XoHe eH Kell ipretac OeTiHiH najieo30i, ropa xaHe 00p IeriHiIepi KOppesHUsICIMEH CHITATTalla Ibl.

Conrycrik Ycripr aiiMarbIHbIH imKi alimMakrapbiiga (Conrycrik Ycript nempeccus xyiteci, [llankap sxone
Bapcakenmec oinarrapsl) onap geHepo3oiina y3aK )KoHe MypalaHFaH aybITKYMEH CHIaTTallaJlbl, ipreTacteH KUCHIK
OpHAaJIaCybl >KoHE Koppessiius KoddUIMEHTIHIH >KOFapsl MoHAepi Oap maneo30H, fopa >koHe Oop TabaHIapsl
OaliKajabl.

Tyiiin ce3mep: Conrycrik YCTIpT, iprerac, maineo3oii, ropa, 6op, koppessiius Ko3QduIueHTi.

A. E. Adetos, 1O. A. Bosiox?, A. T. Huszona®

Satbayev University, Anmmarsi, Kazaxcran;
T'eonornueckuii nHctutyT PAH, Mocksa, Poccust

KOPPEJIALUA CTPYKTYPHBIX 3JIEMEHTOB KPYIIHBIX
IF'EOCTPYKTYP CEBEPO-YCTIOPTCKOI'O PETMOHA

AnHoTanusi. B pabore oToOpaskeHBI pe3yJbTaThl KOJMYECTBEHHOTO KOPPEALMOHHOTO aHajlM3a OCHOBHBIX
Te0JIOTHYECKUX TPAaHHI[ OCAZIOYHOTO 4YeXiIa M KOHCOJIWAMPOBAHHOH KOpPBHL. B Henmsx H3ydeHUs CTPYKTYpPHBIX
0COOCHHOCTE M B3aMMOOTHOILICHUN CTPYKTYpHBIX MoBepxHocTeil B mporpammuom komiuiekce COSCAD 3D
paccuuTaHbl KOd(D(OUIMEHT KOppersuui (TOJHBIA CIIEKTPaIbHO-KOPPEIAINOHHBI aHANN3 TEONAaHHBIX) CepHUr
CTPYKTYPHBIX KapT: IO MOBEPXHOCTH (yHIaMEeHTa, Iajeo030s, JOIPCKOH MOBEepXHOCTH, moxpouBe mena Cesepo-
YcTIOpTCKO# peruoHa.

Iporpammustii komruiekc COSCAD 3D naet BO3MOXKHOCTh HPOBECTHU TOJIHBIN CHIEKTPATbHO-KOPPEIISIIUOHHBIH
U CTaTHCTHYCCKHI aHaJM3 T€OJaHHBIX M ObUI pa3paboTaH B MoCKOBCKOM ['0CcyqapcTBEHHOM Te0JIOropa3BeouHOM
YHuBepcuTeTe TOJ PYKOBOACTBOM IOKTOPOB (H3MKO-MaTeMaTHYECKHX HayK, mpodeccopoB A.A. HukutnnHa u
A.B. Ilerposa.
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B reonormueckom crpoennn CeBepo-YCTIOPTCKOIO PETMOHA BBIICISAIOTCS CTaOWIIbHBIE TJIBIOBI, K KOTOPBIM
OTHOCSITCSL €r0 BHYTPEHHHE PAHOHBI U KPYIHBIE THHEHHO-BBITSIHYThIe MOOMIbHBIE Nosica (LleHTpanbHO-Y cTrOpTCKas
cucremMa nuciokammid, [operii Manrsmuak, MOxHO-OMOeHckoe momHsATHE H Apano KeBpulkyMcKui Ba),
pacIosoXeHHbIE B IepU(EPUIHBIX 30HaX U BHYTPEHHUX «MOOMIIBHBIX YTJIax) 3TOr0 PETHOHA.

Ilo pe3ynpraTaM BBIOJHEHHBIX HCCICIOBAaHMHA B YCTIOPTCKOM DPETHOHE, IO XapaKTepy KOPPEIUpyEMOCTH
MOBEPXHOCTH (PyHIAMEHTa W Taje030s MOIOIIBBI IOPCKUX W MEIOBBIX OTJIOXKEGHHH BBIICICHBI B TPH TPYIIIHI
TEOCTPYKTYD.

B nepByto rpymniry reocTpyKTyp BOIUIN TTOJBIIKHBIE CKJIaA4aThle CUCTEMBI H «MOOWIBHBIC YIJBDY, B KOTOPBIX
KOX(PHUIHIEHTH KOPPEIIIUY BBIIIEYKa3aHHBIX TPAHUI] MPOSBILIIOTCS ciabo 6o He mposBisioTces BoBce (FOxHO-
OMbernckoe nommstue, Apano-Kenemkymcknii Bam, LleHTpambHO-YCTIOPTCKasg cHCTeMa IHCIOKAIWH, | OpHBII
Manrsmurak). K npumepy, Apano-Ke3smkyMckas cucteMa MOTHATHHA B CTPYKTYpe MOBEPXHOCTEH (QyHIaMeHTa u
aneo030s MPOSBISIET ce0s KaK BaJl, TOT/Ia KAK B CTPOCHUH IOPCKHUX U MEJIOBBIX KOMIUIEKCOB ITOPOJT 000co0IsIeTCs KaKk
MOTPY>XEHHas ACTpecCusl.

B nuHEHHO-BBITSHYTHIX TOABI)KHBIX CHCTEMax M MOOMIBHBIX YIJIax KOPPETHPYEeMOCTh MOBEPXHOCTH (yHIa-
MEHTa ¥ TaJC030MCKUX O0pa30BaHWM, MOAOMIBHI IOPCKHX M MEJOBBIX OTJIOXKEHHH MpOsBIsieTcst crmabo mubo He
MIPOSIBIISIETCS] BOBCE. 3/1€Ch 3TU TPAHUIBI Pasjielia 3a4acTylo 3aJeTatoT aHTH()OPMHO.

K mpumepy, Apano-Ke3puikymMckas cucTeMa NOOHATHN B CTPYKTYype TOBEPXHOCTEH (pyHIAMEHTa M Majeo30s
NpOsSIBISIET ce0si Kak BaJl, TOT/a KaK B CTPOCHHM IOPCKMX M MEJIOBBIX KOMIUIEKCOB IOpOJ 00ocoOusieTcss Kak
MOTpYXEHHas AeIpeccusl.

HOxHO0-OMOEHCKOE TOHATHE B CTPYKTYPE OTIIOKEHHUI BEPXHETO MAIE03051 U ME303051-KaifHO30sI TPEICTaBIIseT
co001f BaJI, TOTJa KaK B perbede MOBEPXHOCTH (QyHIAMEHTA MPOSABIIET ceOs Kak TITyOOKHuid Iporud.

Bropyto rpyniy ¢hopMupyroT BHYTpEHHHE MOOWIIBHBIE TPYTITEI, 000COOISIONMECs KaK KPYITHBIE TTOJI0KNATEIh-
HBIE CTPYKTYpBI, XapaKTEPU3YIONIHECs] KCTPEMAIbHO BBICOKUMH 3HAUCHUSAMH KO3()(GHINEHTOB KOPPEISLHUH II0
MOBEPXHOCTH (yHIAMEHTa M TIaneo30s, IOJOIMIBEI IOPCKHX M MEJOBHIX OTiIOXeHuH, (By3aumHcknii BbICTyTI,
Axrtymcykckoe nonusaTre, Kyansim-Kockanuucknit Ban, baituarsip-Spkumbaiickuii cBox).

Kondopmuoe 3aneranue nosepxHoct (GyHAaMEHTa W TAI€03051 M MOAOIIBHI IOPCKUX OTJIOKEHUH B BHUJIE BbI-
CTYIOB BBISIBIEHO B LleHTpanbHO-Y CTIOPTCKON CHUCTEME MUCIIOKAlMM, IeHTpaabHOl yactu ['opHoro MaHremuiaka.
[TonommBa MeNOBBIX OTIIOXKEHHH HE KOPPENIHPYeTcsl WM CJ1abo KOPPEIMpyeTcsl C BBIMICONMCAHHBIMHU T'paHULAMU
paszgena.

HcknroueHue coctaBisitoT by3aumHckuii BeICTyn, AKTyMcykckoe nmopHsaTtve, Kyansim-Kockanuuckuii Ban u
Baituarsip-SIpkumOaiickuii CBOJ, XapaKTEpU3YIOMINECS HKCTPEMAIbHO BBHICOKUMH 3HAYCHUSAMH KO3 QHUIMEHTOB
KOPPEJSLUY, TPOSBISIIOT ce0sl Kak KPYIHBIEC ITOJIOKHUTEIBHBIE CTPYKTYPHI MO BCEM aHAJIM3MPYEMBIM I'PaHUIIAM
paszena.

TpeTbto rpymnmy reocTpyKTyp 00pa3yroT TEeKTOHHYECKHE 3JIEMEHTHI BHYTPEHHHX paiioHoB CeBepo-Y CTIOPTCKO-
ro peruoHa (CeBepo-YcriopTckas cuctema mporudos, Yenkapckas u bapcakenbMecckasl IENpeccHH), XapaKkTepH-
3yIOIIMecs JUTUTENEHBIM M YHACIEAOBaHHBIM IporubanueM B (paHepo30oe W BHICOKOH KOPPETHPYEMOCTBIO MOBEPX-
HOCTH (DyH/IaMEHTa U MaJIe03051, HOAOIIBHI IOPBI 1 Mela.

Bo BHyrpennux paiionax Cesepo-Ycrioprckoro pernona (CeBepo-YcCTIOpTCKash cHCTeMa IIPOTrHOOB,
Yenkapckast u bapcakenbmecckas Aenpeccuu), XapaKTepU3yIOTCs AIUTENIBHBIM M YHACIEOBaHHBIM ITPOrHOaHUEM B
(hanepo3oe, HAOIIOAAIOTCS MMPOTHYTOE MOJI0KEHHE MTOBEPXHOCTH (DYHJAaMEHTa U 1aje030s, IOJIOUIBEI I0PEl M Mela ¢
BBICOKMMHU 3Ha4eHUAMH Kod(duimeHTa Koppensiuu.

Karouessbie ciioBa: CeBepHblil YCTIOPT, (GyHAaMEHT, HOBEPXHOCTH Malie030s, MMOJOMIBA FOPHI, MOOIIBA Mela,
K03(h(PUIMEHT KOPPEIISIHH.
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