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B.T. Knumenxo, H.I. Yepxawuna. OIITHKA AKOCTI BOJH PIYKH JIOITAHb Y MEJKAX XAPKIBCbKOI OBJIACT. V
cmammi po32nA0anmvca 0CoOIUBOCMI OOCHIOHCEHHA AKOCMI 800U PIYOK 3a MEMOOUKOIO eKONO02IYHOT OYIHKU AKOCMI NOBEPXHEBUX
600 3a 8iONOBIOHUMU Kame2opiamu. Y cmammi 6usHaueHi HAcMynti 0CHO8HI HeOOCTNAMHBLO BUBYUEHT NPOOIEMU: 3MIHU 2i0PONOSTUHUX
xapaxmepucmux piuku Jlonans 6 mesxcax Xapkiscovkoi obnacmi 3a nepioo 1980-2014 pp; eusnayenni ocHogi paxmopu ghopmysanis
AKOCMI NO8EPXHEBUX 800 CePeOHIX PitoK, 00 AKUX 6iOHOCUmMbCA piuka Jlonamsb, a came OCHOBHUMU 3 AKUX € 3ANEHCHICMDb 8I0 4aAcy
NPOXOOANCEHHSL 80OONIILIS, XAPAKMeEPY U020 HCUBNEHHS, 810 HASAGHOCMI CIMOKY 3 [PYHIY, MAKONC 008ICUHA PIuKU, enubuHa it eposiii-
HO20 8pi3y, HAAGHICTb NPUMOK, GUIHAYULU XIMIYHUL CKIAO NOBEPXHEGUX 600 ma 11020 3MiHu 3a nepioo 1980-2014 pp.; nodana oyin-
Ka skocmi 600u piuku Jlonanv 3a MemooOuKor eKonoeiuHol OYiHKU AKOCHI NOBEPXHEGUX 800 3a GIONOBIOHUMU KAME2OPiAMU, 6U3HA-
YUY OCHOBHI Odicepena 3a0pyOHeHHs. 3a 6I0N0BIOHI POKU MA OCHOGHI IHSpeJi€HMU 3a0PYOHEHH S 800.

Knrwuogi cnosa: ximiunuii ckiao 600 piuku, AKiCMb 600U PiuKuU, OYIHKA AKOCTI 600U PIUKU.

B.I. Knumenxo, H.H. Yepxamuna. OEHKA KAYECTBA BOJbI PEKH JIOITAHb B T'PAHHIIAX XAPbKOBCKOH
OBJIACTH. B smotii cmambe 00CyHCOAIOMEst 803MOHCHOCTU UCCIE08AHUSA KAYeCM8d 800bl PEK, OYEHKU KAYeCmaa N08EePXHOCHBIX
600 3a coomeemcmeylowumMy Kamezopuamu. B cmamve onpedenenvi credyiowue ocHogHvle npodiemvl HeOOCMAMOUYHO U3VYeHbL:
UsMeHeHusl 2U0POIo2UYecKux xapakmepucmuk pexk Jlonans ¢ Xapvkoeckoti obnacmu 3a nepuood 1980-2014 2.; onpedenenue ocHog-
HBIX aKmopos PopMUpoSans noOEepXHOCU 800bl KA4eCM8a CPeOHUX peK, K KOMOpbIM OmHocumcs peka Jlonans, a umenHo, oc-
HOGHbIE U3 KOMOPLIX ACNAIOMCA 3A6UCUMOCHL O 6DEMEHU NPOXOICOEHUs. NON0B00bS, XAPAKMED €20 NUMAHUS, OM HAAUYUS CIOKA
U3 NOUBbL, MAKIHCE ONUHBL PEKU, 2YOUHbL ee IPOZUOHHO20 6De3d, HAUYUE NPUMOK, ONPeOeNUNU XUMUYECKUI COCMAB NOBEPXHOCHIHbIX
600 ma e2o usmenenus 8 nepuod 1980-2014 22.; nodana oyenka kavecmaa 00vl pexu JIonans 3a Memoouxou 3K0102UYECKO OYEHKU
Kawecmea NOBEpXHOCMHBIX 3a COOMEEMCMBYIOWUMU KaAme2opusaMU,; OnpeoeieHbl OCHOGHbIe UCIOYHUKY 3a2PA3HEHUs 3a cOOmeEent-

cmeenHble 200bl U OCHOBHbIE KOMNOHEHMbL 3a2pA3HeHUs 600.

Knrwuessle cnosa: xumuueckuii cocmag 600 PeKu, kauvecmeo 680001 PeKuU, oyenka Kadecmea 680001 peKu.

Formulation of the problem. Interest in water
guality as the foundation of life on Earth was ex-
pressed by humans already in ancient times. That is
why it first became an object of research of philoso-
phers: Greek philosopher Aristotle (322 BC.) who
stated that water was the same as rocks through
which it flowed; Roman naturalist Pliny Junior (23 -
79 AD.) who attempted to describe the properties of
thermal waters widely used in ancient Rome. Only
100 years later, in 1871, D.I. Mendyelyeyev in his
work "Principles of Chemistry" noted for the first
time that water is a natural solution of salts.

Growing anthropogenic load on water re-
sources and water quality deterioration have caused
development of application areas in hydrochemistry,
but all efforts of the scientists were directed to study
the effects of human impacts on water resources
without detection of the chemical composition for-
mation and water quality. This task was formulated
by V.K. Khilchevsky as the need to "... take into
account the importance of natural position on the
relationship between water facilities (their quantita-
tive and qualitative characteristics) and landscape
components and dynamics of human activities"
[17,18]. A. V. Yatsyk proposed the concept of basin
eco-system water use management [20].

Therefore, we believe that the actuality of this
article lies in the implementation of a systematic
approach to the study of natural water quality of the
river Lopan (within Kharkiv region).

Analysis of recent research and publications.
History of groundwater hydro-chemical studies can

be divided into three periods: 1920 - 1950; 1950-
1970; 1970- to the present day.

During the first period (1920-1950) almost all
hydro-chemical studies were descriptive. Scholars
G.l .Dolgova, S.K. Lebedeva, B.A. Skopintseva and
M.K. Taran greatly contributed to the development
of knowledge about the chemical composition of
water.

The second period (1950-1970) is characterized
by intensive development of complex hydro-
chemical and hydro-biological studies of water
bodies.

A number of forecast methods for chemical
composition of water reservoirs were developed
during that period, as well as the technique to fore-
cast organic content and nutrients in the existing and
planned large lowland reservoirs in the early years
of their formation that was proposed for the first
time in home and foreign practice.

The third period (from 1970 up to the twenty-
first century) is characterized by the expansion of
surface water quality research, as the impact of hu-
man activity on surface water is increasing, and as a
result, the quality of surface waters deteriorates.

Scholars 0.0. Alexin, A.M. Gorev, V.M.
Zhukynsky, F.F. Kirkov, A.M. Nikanorov, A.V.
Ogievskyi, A.P. Oksijuk, N.P. Puzyrevsky, V.D.
Romanenko, S.I. Snizhko,V.K. Khilcheskyy, A.P.
Yatsyk and others studied water quality of rivers [4-
16]. But they all studied mainly large river basins,
and we propose to investigate changes in chemical
composition of an average river.
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The purpose of the article is to assess the con-
temporary conditions of the Lopan river water quali-
ty within Kharkiv region during 1980 - 2014 estab-
lishing priorities regarding surface water in the area
and the necessary measures to protect the river.

Presentation of the main material

The river Lopan originates on the northern out-
skirts of the village Vesela Lopan in Belgorod dis-
trict, Belgorod region. The river flows first south-
west, then gradually turns to the south and south-
east flowing into the river Uda in the southern part
of Kharkiv. The length of the river is 96 km (within
the region 71 km), the river catchment area is 2000
km 2 (1520 km? within the region), the average
catchment height is 170.7 m. The river valley is ero-
sion-accumulative, valley slopes gradient is 5 - 20 °.
The floodplain is located asymmetrically to the
channel, but there are areas with a symmetrical ar-
rangement. The width of the floodplain is 50 - 200
m, relative height above mean low-flow water levels
is 1 - 3 m, the depth of flooding at maximum spend-
ing a year supply is 1% - 0.9 m, 5% - 0.6 m, 25% -
0 m. The duration of flooding is 5 - 12 days.

The riverbed is of a trapezoid shape, width 15 -
25 m, depth reaches 1.0 - 2.5 m in the shallows, on
the rifts - 0.3 - 0.5 m. The average speed of the river
i50.2-0.5m/s[2,3].

The longitudinal profile describes changes in
the length of the river flow along the marks of a free
water surface, marking the source of the Lopan
183.6 m and the mouth - 95.2 m. The river fall is
88.4 m, average slope and weighted average is 0.92
and 0 79 m/ km, respectively.

River Lopan refers to the eastern-european type
that has a high spring flood, low summer and winter
low flow. The river is fed mostly by snow with a
relatively large share of soil runoff compared to
the rain.

The rate of annual runoff of the Lopan is 90.1
million m3. Annual runoff distribution on the
months and seasons is due to the laws of inner an-
nual changes in precipitation and evaporation as
well as geomorphological structure of the basin, hy-
drographic and hydrogeological conditions, nature
of soil, vegetation and economic activity in the ba-
sin of the watercourse. In spring flood accounts for
70% of the annual flow of the river. Spring flood
peak is in March.

The hydrographic network of the Lopan basin
is underdeveloped, the river network density factor
is 0.19 km / km?. The river has 1 tributary more than
10 km long and 20 tributaries 10 km or less.

The flow and the amount of rain floods in the
Lopan is much less than relevant characteristics of
the spring flood. However, in some years the sum-
mer - autumn low flow on the river Lopan is inter-

rupted by downpours causing the level rise, reaching
0.5 - 1.0 meters, sometimes 1.6 - 2.0 m.

Sediment drain is caused by the channel spill
and erosion processes in the catchment area. The
largest number of suspended sediment is noticed in
the spring flood period, and the lowest - in the low
water period. Suspended sediment drain in the
Lopan is characterized as follows: turbidity - 400
m/h, average flow of suspended sediment - 1.14
ka/s, the volume of solid runoff - 36 thousand
m3/year.

Thermal and ice regime of the river Lopan is
determined by the drain thermal balance, morpho-
metric characteristics of bed and anthropogenic
conditions. On the river Lopan ice phenomena are
observed beginning in mid-November, stable ice
conditions are set at the end of November. The dura-
tion of freezing is on average 88 days. Ice phenom-
ena are over in late March.

Water regime of the river and reservoirs, condi-
tions of their supply and water exchange are essen-
tial in the formation of the water chemical composi-
tion in the Lopan. Water composition depends on
the flood transit time, the nature of its supply (snow,
rain, underground) and the availability of soil run-
off. The length of the river, the depth of erosion
downcutting, availability of tributaries, etc. influ-
ence on the changes in water composition. [5,6,7].

For local runoff water the main process of their
chemical composition formation is dissolving the
mineral and organic matter in the catchment.

The Lopan surface water quality conditions
were assessed on "Methodology of environmental
assessment of surface water quality for the respec-
tive categories" for the period from 1980 to 2014
including 21 hydrophysical, hydrochemical indica-
tors [12].

Salt block. Among the natural factors a value of
water consumption has the greatest impact on the
quality of water; its increase leads to reduction of
water salinity. Thus, the largest water consumption
was observed in 1980 and the feature that year was
the lowest typical mineralization. In recent years,
water consumption has been reducing and almost
everywhere we notice the increase of chlorides and
sulfates in water. We have found out that according
to the salt content the surface water of the Lopan
belongs to class Il- 111 water quality (table 1).

Trophy-saprobiological block. The evaluation
was completed on 11 hydrophysical and hydro-
chemical parameters (Table. 2). The concentration
of hydrogen ions (pH) is one of the most important
indicators of water quality affecting chemical bal-
ance of many elements and is important for the
chemical and biological processes. The pH of sur-
face waters in the river Kharkiv over the period un-
der the study varied in a narrow range of values -
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Table 1

Salt block on the river Lopan
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Table 2

Trophy-saprobiological block of indexes on the river Lopan
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Nitrogen nitrate 2,53 7 2,12 6 1,09 6 0,71 5 0,64 4 0,87 5 0,19 1 1,82 6
Phosphorus phosphate 0,23 6 0,61 7 0,44 7 0,47 7 0,88 7 0,18 5 0,21 6 0,79 7
Dissolved oxygen 8,19 1 12,4 1 7,08 2 8,79 1 9,07 1 9,36 1 11,3 1 7,81 2
% saturation 85 3 90 3 64 5 78 4 85 3 81 3 91 2 73 4
Biochromium oxidation 443 6 56,0 6 447 6 52,4 6 34,0 5 38,2 5 47,1 6 29,7 4
BODs 3,77 4 2,01 3 6,79 5 3,79 4 3,76 4 1,63 2 10,0 6 5,35 5
I= 4,91 4,27 5,18 4,45 4,18 3,73 3,82 4,73
Table 3
Block of specific toxic effect substances on the river Kharkiv
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Copper 1,8 3 — — 8 4 — — 13,3 5 5,8 4 3,2 4 1,1 2
Zink 45,3 4 — 57,6 5 — 12,9 2 21,3 4 19,0 3 15 2
Manganese — — — — — — — — 37,3 3 64,2 4 81,0 4 49 3
Iron 0,18 1 — — 0,21 1 0,29 1 0,31 1 0,16 1 0,12 1 0,12 1
Petroleum products 0,32 3 1,31 5 0,43 3 1,31 5 0,16 2 0,15 2 0,03 1 0,03 1
Phenols 0,009 6 — — 0,005 5 — — 0,003 5 0,002 4 0,001 3 0,002 4
STES 0,01 2 0,04 4 0,03 4 0,04 4 0,03 4 0,04 4 0,01 2 0,01 2
L= 3,17 45 3,67 3,33 3,14 3,29 2,57 2,14




BicHuk Xapkiecbk020 HauioHasibHO20 yHigsepcumemy imeHi B.H. KapasiHa

7.5 (1990) to 7.82 (2014).

The Lopan water is characterized by a high
content of mineral nitrogen (NH;" + NO, + NO3).
Thus, ammonia nitrogen varied over the period from

0.44 mg / dm® (2010) to 1.64 mg / dm?® (2014),
nitrite nitrogen - 0.03 mg / dm® (1985,2005 ) to 0.27
mg / dm® ( 1990), nitrate nitrogen - from 0.19 mg /
dm?® (2010) to 2.53 mg / dm® (1980). Increasing
concentrations of nitrite and ammonium ions indi-
cate fresh pollution, while an increase in nitrate -
pollution in the past.

Phosphorus is a major nutrient element deter-
mining productivity of the reservoir. An important
factor in increasing phosphorus content in surface
waters, often leading to significant reservoir eu-
trophication, is human economic activity. The high-
est content of phosphorus in the Lopan water was
found in 2000 - 0.88 mg / dm?, the lowest - 0.18 mg
/ dm® in 2005. Phosphorus compounds are generated
during biological processing of waste water and
food residues, in the purification of industrial sew-
age. The content of dissolved oxygen in the Kharkiv
river water was within acceptable standards.

Thus, trophy-saprobiological block water refers
to 3class.

Block of specific toxic effect substances (tab. 3).

Regarding heavy metals, their concentration in
the water of the Kharkiv river have been decreasing
since 1980. These toxic substances enter the surface
water of the river mostly from industrial effluents
and therefore a reduction in industrial production
has led to a reduction in anthropogenic pressure on

aquatic ecosystems. Thus, copper concentration in
the water of the Lopan varies from 13.3 mg / dm®
(2000) to 1.1 mg / dm® (2014), zinc — from 57.6 mg
/ dm® (1990) to 12.9 g / dm® (2000), oil and phenols
content is also decreasing. Pollution of the river wa-
ter with sewage and household waste causes an in-
crease in phenols, detergents, oil, etc.

The Lopan water as to the block of specific
substances refers to class 2-3.

In recent years, despite the decrease in
discharge volume of pollutants into the water of the
river Lopan, its water is still contaminated. But the
main sources of pollution have changed, while in
the past industry, agriculture and domestic sewage
were the main polluters, at present the main
polluters of water are BWC "Dykanivskyy" and CE
"Kharkivvodokanal".

Conclusion.  Thus, according to the
environmental index the quality of surface water of
the river Lopan during 1980-2014 practically did
not change, 2-3 grade (water is quite clean, slightly
contaminated), but in recent years there has been no
improvement in water quality of the river.

In previous years industry was the main source
of water pollution of the river Lopan, but in recent
years it has been municipal services, industrial
enterprises and agriculture. The river Lopan was the
most polluted in 1990, the least - in 2010. The
biggest pollutants in the river Lopan were nitrite
nitrogen, nitrate nitrogen, phosphorus and phosphate
phenols.
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Xapxiscoruii nayionanvnuy ynisepcumem imeni B.H. Kapasina

PO3PAXYHOK EKOJIOTTYHOI'O 3BUTKY BIJ1
HOBEPXHEBUX BOJ ATMOC®EPHOI'O NOXOKEHHSI
(Ha mpuKJIagi KATJI0BOI MiAcCHUCTEMH)

YV ecmammi npononyemuscs ancopumm, 3a AKUM nPOGOOUMBCSL POPAXYHOK €KOJOZIMHOI WKOOU NOGEHEGUX 800 AMMOCHEPHO20
noxooicents. Jlanuili nosepxuesuti Cmix (popMyromscs 8 YM0O8AX HCUML080i niocucmemu ypooranouagpmuoi bacetinosoi ceocucme-
Mmu p. You. Buxionumu oanumu 01 00CIIOHNCEHHsL € 8NACHT NOAbOSI (8I00Ip NPO6 NOGEPXHEB020 CMOKY) Mad 1a60pamopHi 00CHiONHCceH-
Hs IX XiMiuHO20 cKnady. Busnaueni mesxci ma niowi ypooQyHKYIOHATbHUX Ma MOPPOIOIYHO-NOZUYILIHUX RIOCUCEMU 8 MeNCaX Vp-
bonanowagpmuoi 6aceiinoeoi ceocucmemu p. You. Ompumani pezyromamu HOKA3AU, WO NIOWA HCUMIOB0T NiOCUCTeMU 3HAYHA,
3aumae opyee micye nicis nonipekpeayitinoi, ceped 10 niocucmem, wo docnioxcysanucs. Pospaxosano ob’emu ymeopenns pizHux
MUnié CMIYHUX 600 HA B0OOHENPOHUKHIU NA0OWi Hcumuosoi niocucmemu. Habinvwuii 06’ em cmeopioroms mani 600u. Ximiunuil ana-
JIi3 CIAHY NOBEPXHEBUX 00 AMMOCHEPHO20 NOXOONHCEHHSL NOKA3A8 GUCOKULL GMICT 36ACEHUX PEUOBUH, HASBHICIb GAJICKUX MEMALLE
ma Hagpmonpodykmis. Pezynomamu 0ocniodxceHb cKaady cmitHux 600 ma éMicmy XiMIiYHUX CROLYK OVIU 8UKOPUCMAHT OJi PO3PAXYH-
KY eKOJI02IMHO20 30UmKY 8I0 NOBEPXHE8020 CMOKY. B ocnosi ancopummy 3aknadeno pospaxynok, euxiadenuti y Iocmanosi KMY Ne
303 6i0 01.04.1999 p. (po3paxyHok niamedxcié 3a CKUOAHHS CMIYHUX 800 Y 800HI 00'ckmu). Po3paxoeani cymu exonoziunozo 360py
onsa Hagpmonpooykmis, 3eaxcenux pevosut, bIIK ma XIIK. Po3paxosana séapmicmo eKoa02iuHOl WKOOU NOBEPXHEGUX 600 AMMOCPe-
PHO20 NOX0ONCEHHSL HCUMNI060T nidcucmemu ypbonanowagmuoi bacelinosoi ceocucmemu p. You.

Knwwuosi crosa: nosepxnesi 600u ammochephoco noxooxicerts, Heumiosa niocucmema ypoonanouwadmuoi 6aceinogoi ceo-
cucmemu, eKONOIMHULL 30UMOK, 8aPMICHA OYIHKA.

H.IL Pwviuak, B.M. Mockoskun, B.B. Kysneyoea. PACYET SKOJIOTHYECKOI'O YIIIEPKA OT IIOBEPXHOCTHbBIX
BOJ ATMOC®EPHOTI O ITPOUCXOKJEHHA (na npumepe scunoti Roocucmemo).

B cmamowe npeonacaemcs anzopumm, no KOMOpOMy HPOU3800UMCS PACHem IKOLOSULECKO20 Yuepoa noGePXHOCHHbBIX 600 AMm-
MocghepHo20 npoucxodcoenus. [lanHulil NOBEPXHOCMHBIL CMOK 00paA3yemcs 8 YCI08UAX HCULOU noocucmemsvl ypooIaHowapmHoi
baccelinosoll 2eocucmemvl p. Yovi. HcxoOnbimu Oanmbimu 05l UCCIe008anus A6asiomces cobcmeennble noiesvle (ombop npob no-
6EPXHOCIHO20 CMOKA) U 1aD0pamopHble UCCAe008AHUSL XUMUYECK020 cocmaga 600. Onpedenenvl epanuybl u niowaou ypoogynkyu-
OHANILHBIX U MOPPON02ULECKU-NOZUYUOHHBIX NOOCUCIEM 6 npedenax ypbonanouwagdmuol bacceiinogou eeocucmemst p. Yowi. [lony-
YeHHble Pe3VIbMAmyvl NOKA3AU, YMO NAOWAOb JHCUNOU NOOCUCHEMbl 3HAYUMENbHA, 3AHUMAEm 8Mopoe Mecmo Nocie noaupexpead-
yuunou, cpeou 10 nodcucmem, xomopuwie ucciredosanucy. Paccuumarnvl 06vemvl 00pazo8anus pasiuiHbIX MUno8 CmoyHblX 600 HA
68000HENPOHUYAEMOU NAOWAOU Hcunol noocucmemsl. Hauborvuiuil odvem cozoarom manvie 800bl. Xumuueckuil aHaiu3 nosepx-
HOCMHBIX 600 AMMOCHEPHO2O0 NPOUCXONCOCHUSL NOKA3ANL BLLCOKOE COOEPAUCAHUE G36CULCHHBIX GEUJECME, HAIUYUE MSAICETbIX Mema-
7106 u HehbmenpoOykmos. Pezynvmamur ucciedosanuil cocmasa CmouHvIx 600 U COOEPAHCAHUL XUMUYECKUX COCOUHEHUT ObLIU UCHOTb-
306aHbl 0151 pACUEmMa IKOL02UHECKO20 yujepba om ROBEePXHOCHHO20 CMOKA. B ocroge anzopumma HAXoOumcst pacyem, usnodiCeHHblll
6 Hocmanoenenuu KMY Ne 303 om 01.04.1999 2. (Pacuem naamediceii 3a cOpoc cmounvlx 600 6 600Hble 00bekmbl). Paccuumanmoie
CYyMMbL 9KOJI02UHecK020 coopa 0 Heghmenpodykmos, e3geutennvlx sewyecms, BIIK u XIIK. Paccuumana cmoumocms 3K0102U4eCKO-
20 ywepba om GIUAHUS NOGEPXHOCMHBIX 800 AMMOCHEPHO20, KOmopble GQopMupyiomes 6 pe3yivbmame QYHKYUOHUPOBAHUS ICUNOU
noocucmemvl ypooIanowapmuoil bacceiinogou eeocucmemul p. Youl.

Knrwoueswie cnosa: nogepxrnocmuvle 600bl AmMMOCHEPHO20 NPOUCXONHCOEHUS, HCUNAL noOcUcmema, ypooranowapmuas bacceli-
HOBasL 2eocucmema, HKONOSUYECKULL Yyepo, CMOUMOCIHAsL OYEHKA.

AxktyanbHicTs. [loBepxHeBi Bomu aTMmocdep-
HOTO TIOXO/PKEHHS BIUIMBAlOTH HA CTaH ypOOJIaHI-
madTHOT OaceiiHoBoi Teocucremu [11,12,21,22].
Tami Boau, AOII Y BECHSIHHMN Ta OCIHHINA CE30HHU Ta
IHTEHCHBHI 37MBH 3MHBAaIOTh 3 TIOBEPXHi ypOaHi3o0-
BaHOI TepHUTOpii 3a0pyAHEHHS Pi3HOTO MOXOKECHHS
y Bomovimu. OcoOiuBO, 3HAYHUMHU TTOKa3HUKAMHU
3a0pyHEHb XapaKTEePU3YIOThCS KUTIOBA Ta TPAaHC-
noptHa miacuctemu [8,9,10,12,17]. PosrarnyBanHs
M. XapkoBa Ha Teputopii ypbonanamadTHOT Oaceii-
HOBOT T€OCHUCTEMH p. Y] 3HAYHO MOTIPIIYE SIKICTh
Bogu. Y cTBOpi p. Yau, Bume M. XapKoBa, Kjac

SIKOCTI BoM — 4 «3a0pynHeHay, 13B — 3,424; Hwkue
M. XapkoBa, I3B — 6,55, kiac sikocTi Boau - 6 «xay-
ke OpymHa» [18]. SAkicTe Bomu mOTipIIyeThCs 32
pPaxyHOK TIEPEeBUIICHHS CaHITAPHUX HOPM TOCIO-
JIapceKo-no0yToBuX HOpMaTuBiB 3rigHO CanlliH Ne
4680-88 mo XCK y 2,4 pa3u, no BCKs y 2,0 pa3y;
3a(hiKCOBaHO TIEPEBUILCHHS CaHITAPHUX HOPM IOJI0
3aji3a 3arajgpbHOro Ta (ocdatiB; 3aragbHa >KOpPCT-
KicTh BOJM HA PiBHI 6,9 MMons/aM°. B inomy, aHa-
73 Cy4acHOTO CTaHy MaJIMX Pidok OaceiHy p. ¥Yiau
(p.Jlomanp, p.XapkiB, Ta iH.) Ta OIliHKA CTYIEHIO
iXHBOTO TOCIOJAPCHKOrO0 BUKOPUCTAHHS IOKa3aly,
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