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HYDROLOGICAL AND HYDROCHEMICAL CHARACTERISTICS
RIVERS OF AKTOBE REGION

Annotation. The article presents the results of a scientific study, which studied and
evaluated the main indicators of hydrological and hydrochemical analysis of natural waters in the
sections of the rivers - llek, Uil, Kiil, Khobda, Or, Temir, Ulkayak, Telkar in the Aktobe region for
2020. The general hydrochemical indicators of the studied reservoirs are comparable due to the
similarity of the main hydrological and hydrophysical factors. For all the studied reservoirs, a
neutral or slightly alkaline reaction of the environment was noted. The oxygen content in most of
the studied reservoirs was within the normal range. The level of biogenic compounds is low. The
concentration of ammonium nitrogen is slightly increased, which indicates the eutrophication of
water bodies, probably due to the inflow of organic matter from the catchment area. As a rule, this
was accompanied by a high content of dissolved organic substances, low transparency and a
yellowish-greenish color of the water, indicating the rapid development of microflora. The values of
water salinity corresponded to the class of fresh waters (hypohaline), with the exception of the
Ulkayak River, where increased mineralization was noted. Based on hydrological and
hydrochemical analysis, it was found that the natural waters of the rivers - llek, Uil, Kiil, Khobda,
Or, Temir, Ulkayak, Telkara in the Aktobe region as a whole corresponded to the fishery category
of water use. However, a number of hydrochemical indicators (reduced content of dissolved oxygen,
high levels of compounds of biogenic elements and organic compounds) create the possibility of
oxygen deficiency and increase the risk of freezing phenomena.

Keywords: rivers of Aktobe region; hydrological analysis; hydrochemical analysis; natural
waters of the Republic of Kazakhstan; dissolved oxygen; biogenic compounds, mineralization of
natural waters.

Introduction

The development of fisheries in the reservoirs of the Aktobe Regional Reserve Fund is
important for this sector of the agro-industrial complex of the Republic of Kazakhstan, since by and
large, at this stage, an increase in the total catch on a national scale is possible only as a result of the
development of new reservoirs from a scientific point of view. An increase in the fish productivity
of these reservoirs and an increase in fish production in them contributes to a more complete supply
of the population with fish and fish products. Also, an increase in fishing volumes in reservoirs of
the reserve fund helps to reduce the fishing load on fish stocks in large natural reservoirs of
republican and international significance [1,2].

At present, when most of the traditional objects of fishing are in a tense state of overfishing,
and the need for fish production is increasing, it becomes relevant to study the state of commercial
stocks and factors affecting their formation, as well as stable reproduction. In the modern
management of the fishing industry, such studies make it possible to find a more balanced
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compromise between the current tasks of the fishery and its interests in the long term. In this case,
the tasks of restoring and preserving valuable fish populations become a priority. This makes it
possible to maintain a high level of fish productivity and natural reproduction of fishery resources,
and helps to avoid the need for radical measures to drastically limit fishing [3].

Aktobe region has an extensive fund of reservoirs, which is a good prospect for the
development of fisheries and aquaculture. The planned management of fisheries in reservoirs of
local importance assigned to nature users is important for this branch of agriculture, on a regional
scale. In the summer and autumn of 2020, we carried out comprehensive studies of the water bodies
of the Aktobe region assigned to nature users. This report assesses the state of fish stocks in the
sections of the rivers - llek, Uil, Kiil, Hobda, Or, Temir, Ulkayak, Telkara.

The purpose of our scientific study was to study and evaluate the main indicators of the
hydrological and hydrochemical analysis of natural waters in the sections of the rivers - llek, Uil,
Kiil, Hobda, Or, Temir, Ulkayak, Telkara in the Aktobe region for 2020.

The study is funded by the Ministry of Ecology and Natural Resources of the Republic of
Kazakhstan (Grant No. BR10264205).

Materials and research methods

Materials for the study of the hydrological and hydrochemical analysis of natural waters in
the sections of the rivers - llek, Wil, Kiil, Khobda, Or, Temir, Ulkayak, Telkara in the Aktobe
region were collected in the autumn period (September) 2020, in accordance with the work program
of the research work.

Analyzes for the values of general hydrochemical parameters (pH, permanganate
oxidizability and total water hardness, dry residue) and nutrients (ammonium ions, nitrates, nitrites and
phosphates) were carried out in an accredited laboratory of Oral-Zher LLP. Sampling and processing of
samples were carried out in accordance with the generally accepted methodological guidelines adopted
in the environmental monitoring system in Kazakhstan. [4-15].

Research results

Hydrological characteristics of the llek River. The length of this section of the river is 61
km. From the village of Akkemir begins a chain of vast reaches with a width of 20 to 35 m, a length
of 400 to 1500 m and an average depth of 3.4-5.2 m. The reaches are interspersed with wetlands
densely overgrown with reeds and reeds. Closer to the city of Alga there is an open channel up to 30
m wide and up to 5 m deep, weak flow is observed only here. The speed of water flow in low water
is 0.5 m/s. The banks and the channel are composed of loose sandy-clayey mixtures. The riverbed is
winding, washed out in the Tamdy-Bestamak section, and divided into separate reaches upstream.
The weak flow of the reservoir downstream and the complete absence of flow upstream contribute
to the occurrence of dead water phenomena and therefore it is necessary to pay constant attention to
water aeration in winter.

The river Uil originates from a spring located 2.5 km south of the village of Imbek, Temir
region, and flows into Lake Aktobe, the total length of the river is 800 km, within the Aktobe region
522 km. Main tributaries: the Shiyli River (left bank, 735th km, length 27km), the Dagger River
(left bank, 719th km, length 64km), the Shigyrlykumdy River (right bank, 710th km, length 71km),
Kumdy River (right bank, 698th km, length 57 km), Babatai River (right bank, 655th km, length 59
km), Kaindy River (right bank, 587th km, length 52 km), Kiil River (right bank, 528th km, length
193 km), Aschiuil River (left bank, 361st km, length 114 km). Most of these tributaries in the
mouth sections of more than 15 drying streams (length 10-20 km, width 2-6 m) with an incision
depth of 2-6 m. The hydrological regime of 1, 3, 4, 5 commercial sections of the Wil River is
unstable. The low floods of recent years did not ensure the leaching and water filling of the channel.

The Kiyl River originates near the border with the Orenburg region, 34 km north of the
village of Novonadezhdinsky, Khobdinsky district, from the junction of several beams (sais); flows
into the river Wil on the right, at the 528th km from the mouth, 11 km south-southwest of the
village of Saralzhina, Khobdinsky district. The length of the river is 193 km, the catchment area is
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4720 km2. Main tributaries: Itassay rivers (left bank, 162nd km, length 20 km), Sholakmola rivers
(left bank, 139th km, length 19 km), Karaganda rivers (left bank, 127th km, length 44 km) |,
Batpakty rivers (left bank, 67th km, length 51 km), Shiyli rivers (right bank, 58th km, length 24
km). The right-bank part of the basin is heavily dissected by ravines and gullies 5-8 m deep in the
upper part of the catchment and up to 3 m in the lower part. The river valley is wide (2-3 km),
weakly expressed for a considerable extent. The bottom of the valley is uneven, crossed by ravines
in the upper reaches (4-10 m wide at the top, 15-25 m at the approach to the river bed, 3-5 m deep
with steep banks), in the lower reaches it is cut by narrow thalwegs of short temporary streams. The
speed of the water flow in low water is 0.2 m/s. The hydrological regime of section 1 of the Kiil
River is unstable. Due to weak spring floods, the channel is not washed. The maximum depth
reaches 5 m on separate stretches. The average depth along the channel is 1.9-2.0m.

The Or river is formed by the confluence of the Shiyli (left component) and Terisbutak
(right component) rivers 5 km northeast of the village of Kumsay, Alga region. It flows into the
Ural River on the left, near the city of Orsk, Orenburg Region. The length of the river is 314 km,
from the source of the river. Shiyli - 356 km, catchment area 18600 km2. Within the Aktobe region
there is an upper and middle course of the river with a length of 200 km. Main tributaries: Aksu
River (left bank, 286 km, length 72 km), Uletta River (left bank, 283 km, length 37 km), Kokpekty
River (left bank, 266 km, length 44 km), Tamdy River (right bank, 229th km, length 55 km),
Damde River (right bank, 224th km, length 30 km), Uysylkara River (left bank, 219th km, length
113), R. Katynadyr (left bank, 180th km, length 54 km), Mendybai River (left bank, 36th km,
length 61 km). The floodplain in the upper reaches gradually widens from 0.8 to 3 km. The surface
of the floodplain is indented by numerous, dry channels in summer (50-60m long, 20-30m wide,
incised by 1.5-2.5m) old rivers and pits. The speed of water flow in low water is 0.3 m/s. The width
of the channel is 50-60 m, and at the end of the section it expands to 120-200 m. The river has a
pool character; its width varies from 5 to 80 m, prevailing 25-30 m. Depths in shallow areas are 0.5-
1 m, in stretches 2-3 m, the greatest - 5-6 m. The hydrological regime of the river is not stable. The
maximum depth here reaches 3 m in some deep water areas.

The Bolshaya Khobda River is formed by the confluence of the Karakhobda (right
component) and Sarykhobda (left component) rivers 5 km northeast of the village of Koksay,
Khobdinsky District, flows into the Ilek River on the left near the village of Pokrovki, Orenburg
Region. In the estuary section, it flows for 14 km along the border of Aktobe and Orenburg regions.
The length of the river is 225 km. Main tributaries: Tersakkan river (right bank, 188th km, length 63
km), Saukain river (left bank, 176th km, length 46 km), Tamdy river (right bank, 112th km, length
20 km) , river Mal. Khobda (right bank, 35th km, length 116 km), Ishkargan river (left bank, 24th
km, length 66 km). The Tersokkan and Malaya Khobda rivers have a constant flow, in the other
tributaries the flow occurs only in spring, and in summer they break into short reaches, the water in
which is often stored throughout the year (Saukain River). The riverbed is winding. The channel
width varies from 15-40m to 200-250m. The width of the water stream is 20-30m. Depths are
uneven: on rifts 0.4-0.8m, on short stretches 2-3m, in some places up to 5-6m. The hydrological
regime is relatively stable due to constant flow. At the same time, the risk of blockages is quite
high. The speed of water flow in low water is 0.3 m/s.

The Temir River has practically dried up above the Temir village and is a swampy
overgrown river valley. From the village of Sagashili and further to the village of Kenkiyak, the
water content is noticeably better. This section of the river is a chain of extensive reaches with a
width of 20 to 30 m, a length of 300 to 1000 m and an average depth of 3.3-4.7 m. The weak flow
of the reservoir downstream and the complete absence of flow upstream contribute to the
occurrence of dead water phenomena and therefore it is necessary to pay constant attention to water
aeration in winter. Thickets of trees and shrubs are occasionally found on the banks and floodplain
terrace of the river. The overgrowing of the river channel with higher hard vegetation (reeds, reeds)
is about 50% of the water area. Submerged aquatic vegetation (pondweed, hornwort) occupies up to
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10% of the water area. Thus, the reservoir is characterized by a rather high overgrowth. The speed
of the water flow in low water is 0.2 m/s.

The Ulkayak River flows within the drainage basin of the Turgai River. The sources of the
river are located in the Kostanay region. At present, the upper course of the river is regulated due to
the water management needs of large industrial centers in the north-west of the Kostanay region.
The Ulkayak River flows into the system of the Irgiz-Turgay lakes in the southeast of the Aktobe
region. The first in the chain of lakes is Lake Kyzylkol. The regulation of the river in the upper
reaches greatly affected the water content of the river. So, on the territory of the Aktobe region,
with the exception of the last 10-12 km, the river is a rare chain of small reaches. Only during the
period of spring snowmelt does the river fill for a short time, as evidenced by the slight overgrowth
of vegetation in the water-free sections of the channel. Insufficient water supply also affected the
reservoirs fed by the Ulkayak River. At the ten-kilometer pre-estuary section, the hydrological
conditions are quite stable. Depths here are on average 3 m. The coastal strip, due to the steep
nature of the coast, is insignificant and ends abruptly.

The Telkara River is a right-bank tributary of the Torgai River. The river itself is formed at
the confluence of the smaller rivers Zhaksa Telkara and Zhaman Telkara. The mouth of the river is
located in the vicinity of the village. Nura, Irgiz region. The length of the river is 61 km. The
tortuosity coefficient of the channel is 1.53, which characterizes it as a very tortuosity. The river is
fed mainly by snow, however, given that the level of the river is very stable, there is a significant
recharge from groundwater. The survey of the reservoir took place in changeable weather. The air
temperature was +23-+33°C. A western and north-western wind was blowing at a speed of 3-6 m/s.
The water temperature near the surface was 23-24°C, and in the bottom layers it was 19°C. The
river flows in a very deep hollow. The average width of the river was 30m. The average depth was
5m, but there are areas with depths up to 13m.

Scientific management of fisheries with hydrochemical analysis of natural waters in such
reservoirs is important for the conservation and development of the ichthyofauna.

In 2020, the depth of the Kiil River at sampling sites varied from 3 to 5 m, with an average
of 3 m. The transparency of the water in the river varied from 1.3 to 1.5 m, averaging 1.4 m. The
water temperature during the survey in the surface layer was 23.3°C, in the near-bottom area
12.6°C. The oxygen content at the surface was satisfactory 7.3 mg/dma3.

The depth of the Wil River in 2020 at sampling sites varied from 4 to 7 m, with an average
of 5 m. The transparency of the water in the river varied from 1.1 to 1.5 m, averaging 1.3 m. The
water temperature was 25 0°C in the surface layer, in the near-bottom area 12.4°C. The oxygen
content of this reservoir was generally satisfactory and amounted to 7.3 mg/dma3.

The Bolshaya Khobda River, in 2020 near the village of Zharyk, at the sampling sites, the
depth varied from 3 to 4 m. The transparency of river water is up to 1.5 m. The water temperature
during the survey in the surface layer was 27.6°C, in the near-bottom region 13.0°C. The value of
total mineralization on the Bolshaya Khobda River reaches the lowest value among the studied
rivers and amounted to 445.0 mg/dm3. The value of the active reaction (pH) in the waters of the
reservoir for 2020. was within the normal range - 8.26.

The depth of the Or River at sampling sites reached up to 5 m. The transparency of the water
in the river was 1.2 m. The water temperature during the survey in the surface layer was 15.5°C, in
the near-bottom area 15.2°C. The oxygen content at the surface was satisfactory - 6.3 mg/dma3.

In 2020, the depth of the Temir River at sampling sites varied from 5 to 7.0 m. The transparency
of the river water is 1.3m. The water temperature during the survey in the surface layer was 23.1°C, in
the near-bottom area 17.7°C. The value of the active reaction (pH) in the waters of the reservoir for
2020. was within the normal range - 8.11. His other results are presented in the table 1.
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Table 1 - Results of hydrohe}nil anallyvsi‘s' of ntufal wateré from fixed fishery areas of the
rivers of the Aktobe region, 2020

Dissolved Biogenic compounds, Oraanic matter Mineralization
Water pH | gases, mg/dm3 mg/dm3 m g Uiv. Of dm’3 of water,
0, NH, | NO; | NO; [ Peog | 0 0. mg/dm3
r.Kiyl 8,03 73 14 | 87 | 0040 | 0,07 11,2 3175.0
r.Will 8,13 7.3 N HEC 1 0,26 10,4 1785.,0
00H. 00H.
r.B.Khobda | 7,95 6.3 025 | 7.0 | 014 | 028 2.8 4450
R. Or 8,26 6,3 6,65 | 1.25 | 0,075 | 0.48 13,6 1635.0
r.Temir | 811 3,8 14 | 28 O‘éi 0,04 9,2 85,0
r. llek 8,27 6,2 28 | 410 | 0,027 | 0,80 12.0 1295.0
Ulkayakr. | 7,8 6,8 7.0 | 050 O‘éf{ 0,30 24 4 7005,0
Telkararr. 7.44 6,0 315 | 0.25 | 0,005 | 0,05 5.2 810,0
MPC %55 >6,0 <20 | <450 | <33 | <10 <350 <2000

The depth in the studied section of the Ilek River near the village of Tamdy at the sampling
sites varied from 3 to 5 m. The transparency of river water varied from 0.5 to 0.6 m. The water
temperature during the survey in the surface layer was 22.8°C, in the near-bottom area 19.0°C. The
oxygen content at the surface was satisfactory - 6.2 mg/dm3.

The depth in the studied section of the Ulkayak River near the settlement of Duken at the
sampling sites varied from 2 to 4 m. The transparency of river water varied from 0.5 to 0.6 m. The
water temperature during the survey in the surface layer was 19.8°C, in the bottom layer 18.5°C.
The oxygen content at the surface was satisfactory (67% saturation).

At the time of sampling the Telkara River, the water temperature was 22-24°C in the surface
layer, and 18-19°C in the bottom layer. The transparency of the water at the mouth was low - up to
0.5 m, and upstream the river - high, up to 2 m. Such a significant difference is most likely due to
the fact that the pre-estuary section is dominated by the waters not of the Telkara proper, but of the
Torgai River. The oxygen content near the surface was satisfactory (81% saturation).

The general hydrochemical indicators of the table of the studied reservoirs are comparable
due to the similarity of the main hydrological and hydrophysical factors. For all the studied
reservoirs, a neutral or slightly alkaline reaction of the environment was noted. The oxygen content
in most of the studied reservoirs was within the normal range. The level of biogenic compounds is
low. The concentration of ammonium nitrogen is slightly increased, which indicates the
eutrophication of water bodies, probably due to the inflow of organic matter from the catchment
area. As a rule, this was accompanied by a high content of dissolved organic substances, low
transparency and a yellowish-greenish color of the water, indicating the rapid development of
microflora. The probable reason for this is the degradation of organic matter that entered the water
bodies from the catchment area during the flood period. The values of water salinity corresponded
to the class of fresh waters (hypohaline), with the exception of the Ulkayak River, where increased
mineralization was noted.

Conclusion

Based on the results of hydrological and hydrochemical analysis, it was found that the
natural waters of the rivers - llek, Uil, Kiil, Khobda, Or, Temir, Ulkayak, Telkara in the Aktobe
region as a whole corresponded to the fishery category of water use. However, a number of
hydrochemical indicators (reduced content of dissolved oxygen, high levels of compounds of
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biogenic elements and organic compounds) create the possibility of oxygen deficiency and increase
the risk of congestion.
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/Inexewes A.K., Aumyzanosea C.I'., Kakuwee M.I'., /lnexewiee b.A.
AKTOBE OBJIbICHI O3EH/IEPIHIH I'H/[POJIOTHAJIBIK 7 KOHE
TH/[POXUMHUAIBIK CUTIATTAMACHI
Anoamna. Maxanaoa 2020 oscvinvt Axkmebe obavicwl bouvinuia Enek, Otvin, Kuin,
Kob6oa, Op, Temip, ¥ixasx, Teakapa e3enoepiniy yuackenepinoeei mabuau cyiapovl 2u0poI0cUsLIbIK
JHCoHEe 2UOPOXUMUSLIBIK MANOAYObIH He2i32l KopcemKiumepin 3epmmey JHcoHe 0a2anay iHcypiziieen
SLUILIMU  3epmmey  Homudicelepi  KeamipinceH. 3epmmeniemin Ccy 00beKmMiNepiHiy — Jcainvl
2UOPOXUMUANBIK KOpCemKiumepi He2izei 2UOPONOSUANBIK HCIHE 2UOPOPDUIUKATBIK (DAKMOPAAPObLIH
YKCACmbieblHa OAUIAHbICIbL  CANBICIBIPLIIAOLL. 3epmmenzen  0apivlk cy 00veKkminepi yuliH
opmanvly belimapan Hemece call CLIMINI peakyuscvl O6AUKandvl. 3epmmenzen cy 00beKminepiniy
Kenwinicinoe ommezi menuepi Kaivinmsl wekmepoe 06010vl. Buozendix Kocwiivicmapoviy Oeneetii
momeH. AMMOHULL a30MbIHBIY KOHYEHMPAYUAChl OIpuama Hco2apuliatiovl, OYi ¢y KOUMAIApbIHbIH
98MpouscLlH Kopcemeoi, MyMKiH ¢y dcunay aumazvinan OpeaHukanvlk 3ammapobiy mycyine
oatinanvicmel. Odemme, OY1 epiceH OP2aAHUKANbLIK 3ammapobly KON MeauepiMeH, MOa0IpaiciHiy
memeHOI2iMen JiCoHe CYObIH Capeblu-JicAcCbll mycimen 0Oipee oHcypoi, OY1 Mukpogropauviy
KapKbiHObl 0amywi kepcemmi. CyoblH MUHEpANOaHy MIHOEpi MUHEPANOanyObll HCOAPbLIAYbL
oaiikanrzan Ynvkaaxk eseninen 6backa Tywwl cy kaaceina (eunoeanunoi) caiikec Kenoi.
Tuoponozusnvl scane 2uOpOXUMUALLIK MAN0ay He2izinde Axkmobe obvicwl botvinwa Enex, Otivln,
Kuin, Koboa, Op, Temip, ¥ixasx, Teikapa e3endepiniy mabueu cynapvl #cainsl ¢y nauoaiaHyobly
OanvlK  WaApYaublIbiebl  CAHAMbBIHA — CIUKeC  Kelemini — amblKmanovl. Anaiida  Gipkamap
auopoxumusiibly  kepcemxiwmep (epicen ommeeiniy momenoeyi, OU02eHOIK dlleMeHmmep MeH
OP2AHUKANBIK KOCBLIbICIMAPObIH KOCULILICHAPBIHbIY HCO2APbl OCH2ell) OMmMe2iHiy Hcemicneyuiniein
myovlpaosl dHcane uemenoix Kyovliblcmapovly Kaynii apmmulpaobl.
Kinmcesoep: Axmebe obOnvicbinbly 03eHOepi; 2UOPOLOSUSIbIK MAnoay; UOPOXUMUSIIBIK
manoay, KP Tabuzu cynapwei; epicen ommeei; Ou02eHOIK KOCLLIbICMAP, Mabueu cyiapobiy
MUHEPANOAHYbL.

/Inexewes A.K., Aumyzanosea C.I'., Kakuwee M.I'., /lnexewiee b.A.
TH/IPOJIOTHYECKAA H TH/IPOXUMHYECKAA XAPAKTEPUHCTHKA
PEK AKTIOBHHCKOH OBJIACTH
Aunomayua. B cmamve npeocmaenenvl pe3yibmamvl HAYYHO2O UCCLEO08AHUS, 20e
npo6edeHo u3yueHue U OYeHKA OCHOBHBIX, NoKazameneu 2UOPOLOSULECKO20 U SUOPOXUMUYLECKO20
aHanuza npupooHvix 800 Ha yyacmxax pex — Mnex, Yun, Kuun, Xo6oa, Ops, Temup, Yivkask,
Tenvkapa no Axmwobunckou odnacmu 3a 2020 200. Obwue eudpoxumuyeckue noxazamenu
Uzyuaemvix  6000eM08  CPAGHUMbL  66UOY  CXOOHOCMU  OCHOBHBIX — 2UOPONOSUYECKUX U
2uopodusureckux paxmopos. Jisa 6cex uccie008aHHbIX 8000EMO8 OblLIA OMMeYeHA HelmpanbHas
unu crabowenounas peakyus cpeovi. Cooeporcanue KUCI0poOa 6 OO0NbULUHCMEE UCCTIe008AHHbIX
8000émax ObLIO 8 npedenax Hopmvl. YposeHb OUO2eHHbIX coeOuneHuli Hesvlicokull. Heckonbko
nosvlulena KOHYEHmMpayus aMMOHUUHO20 a30ma, Mo ceudemenbcmeyem 06 38mpodhuposanuu
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60006M08, BEPOAMHO O0OYCIOBNIEHHbBIM NOCMYNIEHUEM OpP2aHUuKU ¢ niaowaou eoodocbopa. Kak
npasuio, SMoMy CONYMCMBO8AN0 BbICOKOE COOEPAHCAHUe PACBOPEHHBIX OP2AHUYECKUX 8eujecms,
HU3KAS NPO3PAYHOCMb U HCENMOBAMO-3EIeHOBAMbIIL YBem 800bl, CEUOEMENbCMBVIOWULL O OYPHOM
pazeumuu MUKpogiopsl. 3HaueHus MUHepaiu3ayuu 600bl COOMEEMCMBOBANU KIACCY NPECHBIX 800
(CUNO2ANUHHBIX), 3 UCKTIOYEHUEeM peKU YIbKAsK, 20e OmMedanactb NoSblUeHHAS MUHEePAIU3aYuUs.
Ha ocnosanuu eudponocuueckoco u uOpoOXuMuU4ecko2o aHaiu3a Obvlio YCMAHOBIEHO, YMO
npupoousvie 6006l  pex - Hex, Yun, Kuun, Xob6oa, Opws, Temup, Ynvkask, Tenvkapa no
Axmiobunckoi  obracmu 6 YeioM  COOMEEMCME08ANU  PblOOXO3AUCMBEHHOU  KAMe2opuu
6000n01b308aHus. OOHako pso eudpoxumudeckux noxazameneti (noHudicenHHoe codepoicanue
PACMBOPEHHO20 KUCTIOPOOQ, BbICOKULL YPOBEHb COOEPHCAHUS COCOUHEHUL OUOLEHHBIX DIeMEHMO08 U
OP2AHUYECKUX COCOUHEHUIL) CO30ai0m BO3MOICHOCHb O0epuyuma KUciopooa U NosbIUAom pPUck
3AMOPHYBIX A8NEHUU.

Kniouesvte cnosa. pexu Axmiobunckoi — obracmu;  2UOPOIOSUYECKUN  AHATU3,
2UOPOXUMUYECKUL aHanu3; npupoousie 600vl PK; pacmeopénuviili Kuciopoo; 0OuozenHvle
COeOuHeHUsl, MUHEPAIU3ayUs NPUPOOHBIX 800.
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