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Abstract
Introduction. The earth’s crust of the Urals, having experienced the epoch of geosynclinal development
with active tectonic and volcano-magmatic processes in the pre-Paleozoic and Paleozoic time, in the
Mesozoic-Cenozoic time experienced the epoch of platform development, which in the period of
the recent tectonic activation resulted in the formation of the recent Uralian epiplatform orogen, which
generated in the western part of the Uralian Paleozoic orogen destroyed by the processes of denudation.
The recent Uralian orogen inherits the main features of the Paleozoic orogen structure. At the modern
stage within the boundaries and in the vicinity of the recent Ural mountain belt rare sensible earthquakes
with intensity from 3—4 to 5—6 on the MSK-64 scale are recorded, as well as rock bumps and natural-
technogenic earthquakes at mining enterprises exploiting mineral deposits by means of underground
mine workings.
Research aims to estimate the connection between the manifestations of recent seismicity and tectonics
of different age in the Ural region.
Research methodology involved the estimation of sensible earthquakes position relative to the
geological-tectonic structures of the contemporary, Paleozoic, and pre-Paleozoic age, as well as relative
to the elements of the earth s crust recent vertical movements field morphology.
Results. Conclusion has been made, that the earth’s crust of the middle Urals is characterized by the
greatest seismic activity in the area of the submeridional Ural mountain belt interference and the zone
of recent submersions of the earth’s surface with relatively increased velocities, having the north-
western direction corresponding to the direction of the pre-Riphean basement structures.
Results application area. The results of the given work can be of help in the course of seismic zoning of
the Ural territory, as well as when planning accommodation and when designing engineering facilities
within the Ural region.

Key words: recent orogen; mountain belt; sensible earthquakes; rock bumps; seismicity; pre-Riphean
basement; seismodomen, seismic zoning.

Introduction. The Urals earth’s crust, according to [1], experienced the Late-
Precambrian-Cambrian and Ordovician-Late-Paleozoic megacycles of geosynclinal
development, when tectonic and volcano-magmatic processes were active in the region,
having led to the generation of the Uralian orogen in the ending, in the Late Paleozoic
of the Paleozoic (in the Hercynian time). The final stage of the Hercynian orogeny and
the initial stage of the Uralian earth’s crust platform development (Triassic-Early-
Middle-Jurassic time) were characterized by the development of the rift grabens of
Chelyabinsk type accompanied with the effusions of volcanites of the basic, average,
and acid composition, petrochemically similar to volcanic trappean formation of the
Siberian platform [1, 2]. In Mesozoic-Cenozoic time the earth’s crust of the Ural region
experienced the period of relatively calm platform development characterized by slow
epeirogenic low-amplitude vertical crustal movements and the destruction of the
Uralian orogenic belt [1] originated in the Late Paleozoic time by the processes
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of denudation. In the period of the recent tectonic activation (for about the last 30 million
years) in the western part of the Paleozoic (Hercynian) Uralian orogenic belt appeared
the recent Uralian orogen which inherited, according to [1], the main features
of the Paleozoic (Hercynian) orogen. The amplitude of deformations (the recent uplifts) of the
earth’s crust within the boundaries of the Uralian orogenic belt and the adjacent
territories in the contemporary history is rated from 150—400 [3] to 500—700 m in the
Middle Urals [1]. According to [4], the period of the recent orogeny in the Urals is rated
as the one shorter, “than it has been generally believed, and it corresponds to the
Pliocene-Quaternary Period”, and the depth of denudation within the boundaries of the
contemporary Uralian orogen “are not the hundreds of meters from the middle
of the Mesozoic, but 1.5-2.0 km and more after the Eocene, at least, in the axial area of the
Urals”. Based on the foregoing, the average velocities of the Uralian crustal deformations
during the contemporary history can be estimated as hundredths-thousandths of a
millimeter per year. This degree of the Uralian crustal deformation velocities allows to
consider them as low ones [5]. The recent vertical movements of the Uralian earth’s
surface occur with higher velocities — up to several millimeters per year [6]. At that, at
the modern stage, the earth’ ssurface of the Uralsand the adjacent territories experiences
general submersion relative to the level measuring points on the sea shores with the
velocities from 1-4 to 6—10 mm per year (4 Map of Recent Vertical Crustal Movements
According to Geodetic Data at the Territory of the USSR (RVCM). Scale 1 : 5 000 000.
GUGK Publ., 1989. Edited by L. A. Kashin).

At the modern stage, tectonic activity of the Uralian earth’s crust is low, of platform
type. Sensible earthquakes with intensity from 3—4 to 5-6 on the MSK-64 scale are
nevertheless recorded in the region, described in [7] as “posthumous crustal quakes
being the aftereffects of the former colossal breaks”, occurring in the Paleozoic and
pre-Paleozoic time when the Ural earth’s crust experienced geosynclinal stages of
development.

The frequency of earthquakes in the Urals at the modern stage according to the data
in [10] is rated as follows:

a) earthquakes with intensity 6 on the MSK-64 scale — once in 100—120 years;

b) earthquakes with intensity 5—6 and magnitude 4.0—4.5 — once in 50—60 years;

c¢) earthquakes with intensity 4—5 and magnitude 3.0—4.0 — once in 30—40 years; rare
earthquakes of such intensity are not hazardous for engineering structures and human
life.

Research aims to estimate the spatial position of epicentral zones of the recent
sensible Uralian earthquakes relative to the Uralian tectonic structures of different age.

Research methodology involved the Uralian earthquakes sensible epicentral zones
position comparison relative to the Uralian tectonic structures, both pre-Paleozoic,
Paleozoic, and recent ones and the Uralian recent vertical crustal movements (RVCM)
velocities field morphology elements.

Results. The analysis fulfilled testifies to the fact that the epicenters of the rare
sensible earthquakes in the Urals are centered primarily within the boundaries of the
Middle Urals and the adjacent parts of the South and North Urals and form the Middle
Ural seismodomen [11]. The focuses of the earthquakes, according to [8, 9], are located
in the rocks of the pre-Riphean basement at the depth of 20-25 km. According the
schemes in [11], it can be concluded that the Middle Ural seismodomen is situated
within the interference area of the submeridian recent Uralian orogen and the regional
zone of the recent submersions of the earth’s surface with the velocities of 1-4 mm per
year possessing north-western direction along the approximate azimuth of 315°, which
corresponds to the zone of geodynamic influence of the north-western boundary of the
Russian Plate of the East European Platform (EEP). The same direction within
the boundaries of the region under consideration possess the structures of the pre-Riphean
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Fig. 1. The scheme of the recent tectonics of the Urals (according to Trifonov V. P., 1969) with the
epicenters of sensible earthquakes (according to Guliaev A. N., 2018):

1 — the border between the orogen area of the Urals and the Russian plate (in the west) and the West Siberian
Platform (in the east); 2 — recent and revived tectonic faults (established and assumed); 3 — the borders of the
main through (cross) structures
Puc. 1. Cxema HoBeiinreit TektoHuku Ypana (o Tpugonosy B. I1., 1969 r.) ¢ BEIHECEHHBIMH 311U~
LEHTPaMH OILYTHMBIX 3emierpsicenui (o A. H. I'ymsesy, 2018 1):

1 — TpaHHIIa MKy OPOTeHHIECKoH 00IacThio Ypaia u Pycckoit miardopmoii (Ha 3anazne) u 3anagHo-Cuoup-
CKOM IUINTOM (Ha BOCTOKE); 2 — HOBEHIINEe WM OMOJIOXKCHHbIC TEKTOHHYECKHE Pa3pbIBbl (YCTAHOBICHHbBIC H
MPEAINoNaraeMeie); 3 — TpaHHLbl INIABHEHIINX CKBO3HBIX (CEKYILUX) CTPYKTYp
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basement forming the azimutha unconformity with submeridional Paleozoic
geological-tectonic structures [4, 12]. The concurrence of the direction of the earth’s
surface recent submersion regional zone and the extent of the pre-Riphean basement
structures can testify to the fact that recent tectonic processes in ancient horizons
develop inheriting the structures of the “pre-Urals” cycle of development [1].

In the velocities field of the recent vertical crustal movements (RVCM), the region
of the Middle Ural seismodomen is characterized by relatively increased velocities of
the earth’s surface submersion from 4—6 to 8—10 mm per year amid the field of lower
submersion velocities of the earth’s surface from 1-2 to 3-4 mm per year in the
remaining part of the Urals and the adjacent parts of the East European Platform and
the West Siberian Plate [11]. The existence of the above-mentioned zones of recent
crustal submersions with relatively increased velocities can testify to the presence of
the zones of recent subhorizontal stretching underneath them within the deep horizons
of the earth’s crust of the Middle Urals. The schemes of similar setting are represented
in [13]. Crustal deformation as a result of the subhorizontal stretching within deep
horizons and the submersion of the earth’s surface accompanied by the processes of
subsoil degassing can be the reason for sensible earthquakes in the Middle Urals. The
research [14] reports the significant role of the process of subsoil degassing in natural
seismic phenomena.

Within the structures of the recent Uralian orogen the epicenters of the sensible
earthquakes are timed to the western and eastern periphery of its most uplifted part —
the axial zone (fig. 1) which corresponds to the area of the Riphean-Vendian Central-
Uralian uplift. At that, the major part of the Middle Ural seismodomen sensible
earthquakes epicenters is timed to the Middle Ural section of the submeridian Paleozoic
Main Uralian Deep Fault (MUDF) which divides the Riphean-Vendian Central-Uralian
uplift area situated west of it, composed of metamorphic rocks of the pre-Paleozoic age
and Tagil-Magnitogorsk trough situated east of it, composed of volcanogenic and
volcanogenic sedimentary rocks of the early and middle Paleozoic age (fig. 2). To the
axial zone of the Middle Ural section of MUDF and to the zone of its geodynamic
influence the epicenters of the following earthquakes are timed (citation from the south
to the north):

— earthquakes of the South Uralian (Zlatoust-Miass-Kyshtym) seismic knot in the
region of the cities of Miass and Zlatoust in 18361837, 1901, 2002; magnitude is rated
from 2.5 to 3.5 [8];

— earthquakes of Bilimbai seismic knot in the region of the cities of Pervouralsk and
Revda in 1914, 2005, 2015; magnitudes are rated from 3.5 to 4.5-5.0 of Bilimbai
earthquake on the 17th August, 1914, which has been the strongest earthquake in the
Urals [8];

— earthquakes in the region of Tagil seismic knot in 1788, 1832, 1841, 1919 in the
vicinity of Nizhny Tagil city; magnitude is rated from 3.0 to 4.0 [8];

— earthquakes in the region of Serebryanka seismic knot in the region of Kushva
town and in valley of the Serebryanka river in 1847, 1902; magnitude is rated from 3.5
to 4.5 [8];

— Katchkanar earthquake in 2010 in the region of Katchkanar town, magnitude of
which is rated as 4.7 [15];

— earthquake of 1970 in the region of Pavda settlement, magnitude of which is rated
as 4.0 [8].

The Middle Ural fault of MUDF can be an element of the axial zone and the zone of
geodynamic influence of Timan-Kokshetau trans-orogen structure of the pre-Riphean
basement [20] possessing the character of a linear uplift, to the axial zone of which
Timan and Middle Ural local Paleozoic uplifts are timed (fig. 2). There is a possibility
that in the Paleozoic Era shear crustal deformations could occur in the Middle Ural
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Fig. 2. The scheme of seismotectonics of the Urals (prepared by Guliaev A.N., the Institute of
Geophysics UB RAS, 2018, computer graphics by Arzamastseva N. V.)
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1 — the areas of developing sedimentary mantle of the Mesozoic-Cenozoic age within the
boundaries of EEP and West Siberian Platform; 2 — areas of developing Paleozoic deposits
of the platform mantle of the East European Platform; 3 — areas of outcrops of Paleozoic-
aged dislocated rocks of the Uralian-Siberian Paleozoic geosyncline to the earth’s surface;
4 — areas of developing dislocated rocks of Paleozoic and pre-Paleozoic age and the pre-
Riphean basement of the eastern part of EEP; 5 — axial zone of the Main Uralian Deep Fault;
6 — the borders of the assumed local uplifts of the surface of pre-Paleozoic rocks (ripples
outwards), Riphean aulacogens, and submontane troughs (ripples inwards); 7 — the axes of
the assumed trans-orogen zones of subhorizontal stretching (a) and contraction (6) in the
earth’s surface; 8 — the outlines of the area of recent submersions of the earth’s surface with
the relatively increased velocities from 4—6 to 8—10 mm per year (a) and the outlines of the
local zone of recent submersions of the earth’s surface with the velocities of 1-4 mm per year
(6); 9 — the epicenters of natural earthquakes by macroseismic descriptions in the materials
of archive documents with magnitude 2.0-2.,5 (@); 3.0-3.5 (6); from 4.0-4.5 to 5.0 (s);
10 — the epicenters of natural earthquakes according to the data from the seismic monitoring
stations with magnitude 2.0-2.5 (a); 3.0-3.5 (6); from 4.0-4.5 to 5.0 (8); 11 — the sites of
strong rock bumps and natural-technogenic earthquakes; /2 — seismological stations of the
Ural seismological network; /3 — the zone of assumed Paleozoic shearing deformations at
the Middle Ural section of MUDF
1 — obnacTu pa3BUTHA YeXja OTIOKEHHH ME30301CKO-KallHO30CKOTO BO3pacTa B Mpeie-
nax BEII u 3anmagno-Cubupckoii minThl; 2 — 0071aCTH Pa3BUTHS MAICO30HCKUX OTIOKEHUI
miatpopMeHHoro uexya Bocrouno-Esponelickoit mratdopmer; 3 — oOacTH BEIXONOB Ha
3EMHYIO [TOBEPXHOCTh JUCIOLMPOBAHHBIX MOPOJ MAJIE030MCKOro Bo3pacTta Ypano-Cubup-
CKOH ITaneo30MCKO TeOCHHKINHANN; 4 — OOJIaCTH Pa3BUTHUS AUCIOLHMPOBAHHBEIX IOPOX
[aJe030iCKOro M JOMANC030UCKOr0 BO3pacTa M JOpudenckoro GpyHaaMeHTa BOCTOYHOM
gactu BEII; 5 — oceBast 3oHa [1aBHOrO Ypanmbckoro NIyOMHHOTO pasioMa; 6 — TPaHUIIBI
MIPEANOaraeMblX JOKaJIbHBIX MOAHATHH MOBEPXHOCTH JIONAJICO30UCKUX OO (3yOUHKH
HapyKy KOHTYypa), pu(eHCKUX aBIaKOI€HOB M MPEITOPHBIX MPOrHOOB (3yOUMKH BHYTpPb
KOHTYpa); 7 — OCH IPEAINOIaraéMbIX TPAaHCOPOT€HHbIX 30H CyOrOpHU30HTAIBHOIO PACTSIKe-
HUA (@) 1 cxatus (6) B 3eMHOH Kope; § — KOHTYPHI 00IaCTH COBPEMEHHBIX MOTPYKCHUH
3€MHOW MOBEPXHOCTH C OTHOCHTEJIHO YBEIMYEHHBIMH CKOPOCTAMHU OT 4—6 10 810 MM
B rof (@) ¥ KOHTYPHI PETHOHAJBHOH 30HBI COBPEMCHHBIX MOTPYKEHHH 3eMHOU IOBEpX-
HOCTH €O CKOpOCTAMH 1—4 MM B rox (6); 9 — SNMLEHTPBI NPUPOAHBIX 3EMIICTPSICEHUH O
MaKpOCeHCMHYECKIM OIMCAHUSM B MaTepHaliax apXUBHBEIX JOKYMEHTOB C MarHHUTYHOH
cobbrtuii 2,0-2,5 (a); 3,0-3,5 (6); ot 4,0-4,5 10 5,0 (6); 10 — SNULEHTPBI NPHUPOTHBIX 3EM-
JIETPSCCHUH 110 NaHHBIM CTAHIUH CeHCMUYECKOT0 MOHUTOPHHTA C MarHUTYHOH cOOBITHII
2,0-2,5 (a); 3,0-3,5 (6); or 4,0-4.5 no 5,0 (6); 11 — MecTa CUIbHBIX TOPHBIX YAAPOB U IPH-
POIHO-TEXHOTCHHBIX 3eMIICTPSICEHHUIT; /2 — CeHCMOIOTHUECKHE CTAHIIMN YpalIbCKOH ceifc-
MOJIOTHYECKO#t ceTn; /3 — 30Ha MPEANoNaraeMpiX Majae030iCKUX CABUIOBBIX AedopManuii
Ha CpenneypanbckoM yuactke I VYI'Pa
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fault of MUDF [17]. It is possible that the above-mentioned deformations could be
caused by the interaction between the Russian Plate of EEP and the Uralian orogen
[10]. It can be assumed that these tectonic processes happened in the contemporary
history and continue at the modern stage but with considerably lower velocities causing
small rare sensible earthquakes.

In the region west of the Urals the epicenters of sensible earthquakes are timed to
Perm arch (high) of the East European Platform (EEP) basement, as well as to the
Middle Ural parts of the Late Paleozoic pre-Uralian trough and Paleozoic West Uralian
zone of orogeny and overthrusts (fig. 2).

The sensible earthquakes of Dobryanka seismic knot in 1837, 1845, 1852, 1867,
1908, 1911, 1931, 1956, and 1989 are timed to Perm arch (high) of EEP basement [8].
Magnitude are rated as 2.0-3.0, the intensity of shakes from 3.0 to 5.0 on the MSK-64
scale. Karst-depression nature of these earthquakes is not excluded [9].

To the Middle Uralian part of the Paleozoic pre-Uralian trough and to the West
Uralian zone of orogeny and overthrusts the following natural seismic events aretimed
(citation from the south to the north):

— earthquakes of 1879 and 1904 with the epicenters situated approximately within
20-30 km southwest of Ufa, quakes intensity about 3 on the MSK-64 scale, magnitude
is rated as 2.5 [8]; the nature of these earthquakes may be of karst-depression [9];

— earthquakes of 2004 in the region of Katav-Ivanovsk town; quakes intensity 3—4
on the MSK-64 scale, magnitude is rated as 2.1-2.8 [18];

— earthquake of 2003 within the boundaries of Sabarsky Uval, with the epicenter
situated approximately within 20 km north of Arti settlement, magnitude is rated as
2.0-2.5, quakes intensity 2.5 on the MSK-64 scale [18];

— earthquake of 2015 in the vicinity of the railway stations of Sabik and Sarga,
magnitude is rated as 4.0 (from 3.5 according to the data from the geophysical
observatory Arti of the Institute of Geophysics UB RAS to 4.7 according to the data
from the Institute of Mining UB RAS), quake intensity in the epicenter — 5 on the
MSK-64 scale [19];

— earthquake of 1798 1., an epicenter could presumably be situated in the vicinity of
Kyn settlement on the river Chusovaya, quakes intensity is rated as 4.5 on the MSK-64
scale [8];

— earthquakes of 1911 with epicenters in the vicinity of Tihaya village, Milkova
village on the river Kosva, magnitude 3.0, quakes intensity is rated as 5 [8]; karst-
depression nature of these events is possible;

— earthquake of 1993 with an epicenter in the vicinity of Berezniki town, magnitude
3.2, quake intensity 4, presumably of natural-technogenic nature [8].

Apart from the natural earthquakes, the Urals experiences sensible seismic events of
natural-technogenic character, namely, rock bumps in mines carrying out the exploitation
of mineral deposits using underground mine workings, and natural-technogenic
earthquakes occurring as aresult of geodynamic events in underground mine workings
(rockfalls, depressions, fractures) [20, 21]. Due to the relatively shallow depth of the
focuses of seismic events of natural-technogenic character (about dozens and hundreds
of meters), they are hazardous mainly for underground mining workings of a functioning
mining enterprise and its personnel, but not for the neighboring settlements. In this
regard they are similar to karst-depression earthquakes. In general, rare small Uralian
natural earthquakes are not hazardous for mine workings of mining enterprises.

Results application area. The results of the given work can be of help in the course
of seismic zoning of the Ura territory, as well as when planning accommodation and
when designing engineering facilities within the Ural region.

Conclusions. Geological-tectonic crustal and subsoil activity in the Urals at the
modern stage is low and of platform type. It manifests itself in rare and weak seismicity
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of the region, and low amplitude recent vertical crustal movements. Due to rare and
weak seismicity of the Urals, local sensitive earthquakes are not hazardous for
engineering structures and human life.

Uralian sensible earthquakes epicenters concentration area, the Middle Ural
seismodomen, is timed to the knot of intersection (interference) of submeridian recent
Uralian orogen and the local zone of recent submersions of the earth’s surface of the
north-western direction which can be the manifestation of a large zone of subhorizontal
crustal stretching within it deeper horizons.

The epicenters of sensible earthquakes of the Middle Ural seismodomen are timed
to the south-western and western periphery of the Middle Ural section of the Late
Vendian Central-Uralian uplift. In the area of the south-western periphery of this
structure they are timed to the zone of pre-Uralian trough and West-Uralian zone of
orogeny and overthrusts, and in the area of the eastern periphery — to the axial zone and
to the zone of geodynamic influence of the Middle Ural section of submeridian
Paleozoic Main Uralian Deep Fault.
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CeilicMOTeKTOHUKA YpaJa

I'yasie A. H.!
! UncrutyT reodusuku Ypansckoro otaenenns PAH, ExarepunOypr, Poccus.

Pegpepam
Beeoenue. 3emnas xopa Ypana, nepexcuswias 6 00naneo3olickoe u nanieo3olickoe 8pems 3N0XY 2e0CUH-
KAUHATLHO20 PA3GUMUS C AKIMUSHO NPOMEKAGUIUMU MEKMOHUYECKUMU U BVIKAHO-MASMAMUYECKUMU
npoyeccam, 8 Me3030UCKO-KaliHO30UCKOe 8peMs NepelCUia SNoxy niamg@opmMeHHO20 pa3eumus, 3asep-
wiuswe20cs 8 nepuood Hogellweli MeKMoHUYecKol akmusu3ayul Gopmuposanuem Hogeliuezo Ypanockoeo
INUNIAMPOPMEHHO20 OPO2EHA, B03HUKULE20 8 3ANAOHOU YACMU PASPYUEHHO20 Npoyeccami OeHyoayuu
Ypanwvcroeo naneosoiickozo copno-cknaduamoeo coopyaicenus. Hosetiwuil Ypanockuii opoeen nacnedyem
OCHOGHbIE Yepmbl CMPOEHUs. NANE030UICKO20 20PHO-CKAA0Yamozo coopyicenus. Ha cospemennom smane 6
npedenax u 8 OKpeCmHOCMAX HOGeliue20 Ypaibcko2o 20pHO20 NOACA OMMEHAIOMCsl peOKO NPOUCX00AUujUe
owyymumsle 3emaempsacenus cunoi om 3—4 0o 5—6 6annog no wkane MSK-64, a maxoswce 2opHuie yoapwi u
NPUPOOHO-MEXHO2EHHbIE 3eMAEeMPACEHUss HA 20PHOPYOHLIX NPEONPUAMUAX, Be0VUX Ompabomy
MecmopodicOeHUll NONE3HbIX UCKONAEMbIX NOO3EMHbIMU 20PHBIMU 8bIPAOOMKAMU.
Lenvro padomul sensiemcsa OYyeHKa Ce:A3U NPOAGNEHUN COBPEMEHHOL CEICMUYHOCIU U PA3HOBO3PACHOU
meKmoHuKu Ypanvckozo pezuona.
Memoouka uccnedosanus 3axuo4anach 6 OYeHKe NONOJICEHUS INUYEHMPOS OWYMUMBIX 3eMTemPACeHUl
OMHOCUMENLHO 2€0J1020-MEKMOHUYECKUX CMPYKMYyp HOGeliuieco, Naieo30ucko20 U 00naneo30ucKo2o
803pacma, a maxice OMHOCUMENLHO INEMEHMO8 MOPGHON02UU N0 COBPEMEHHBIX BEPMUKATLHBIX 08U-
JHCeHULl 3eMHOL KODb.
Pezynomamut. Coenano 3axaouenue, umo Hauboabulell celicMudeckoll akmueHOCMbIO XapaKmepusyemcs
semnas kopa Cpeoneco Ypara 6 obnacmu unmepgepenyuu cyoMepuOUOHAIbHO20 YPanbCKo2o 20pHO20
nosica u 30Hbl COBPEMEHHBIX NOZPYIHCEHULL 3eMHOU NOBEPXHOCHU C OMHOCUMENbHO YEETUYEHHIMU CKOPO-
cmaMmu, umeloujell cegepo-3anadnoe Hanpaegienue, cOOmeemcmeyiouee HanpagIeHuio CMpyKmyp 0opu-
ghetickozo ¢pynoamenma.
Obnacmo npumenenus pesynbmamos. Pezynvmamel 0annol pabomvi mo2ym 6bimb NOAE3HbI NPU Gbl-
nonxenuu pabom no celicMuieckomy paloHuposanulo meppumopuu Ypana, npu niaHupoeanuu pasme-
WjeHUs U npu NPOeKmMuposaHuy 8 npedeiax YpaibCkozo pecuoHa UHIICEHEPHBIX 00bEKMO8.

Knrwuegvle cnoea: nogetiuiuii opocen, copubvlll NOAC, OUWymumble 3eMAempACeHUs, 2OpHble YOapbl,; celic-
MUYHOCMb,; dopugheticKull hyHOAMeHm, CeticMOOOMEH, CelicMOPAOHUPOBAHUE.
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