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INTRODUCTION

The first results of the study of risk mitigation
strategy and emergency measures for Lower Kura
dam and coast-protecting structures has been reported
by us [1, 2]. Existing paper is the next attempt to case
study risk assessment process for Lower Kura dam
and river coast-protecting structures. The paper deals
with heavy rains, flash floods and Lower Kura river
coast-protecting structure’s failure risk analysis. The

risk analysis covers hazard sources, pathways and
vulnerability of receptors, creation of the data base for
pre-flood and  flood
management at downstream of Kura river (Lower

measures emergency
Kura) valleys from Mingechevir dam till Caspian Sea.
For the purposes of this paper, the Lower Kura is
defined as the section between the Mingechevir dam
and the Caspian

DATA AND METHODOLOGY

The Kura river basin features. The Kura River
is the largest watercourse of the Caucasus [3]. The
headwaters of the river are in Northeast Turkey at
the Kizil-Giadik Mountain range in Ardahan
province at 2720 m altitude. It winds its way through
regions in Turkey, Georgia, Azerbaijan and falls into
the Caspian Sea on the territory of Azerbaijan. The
catchment area is 188000 km®. Two tributaries of the
Kura River rise in Turkey: Kura and Posof. The
main tributaries in Georgia are: Alazan, lori, Khrami
and others. The Kura River enters into Azerbaijan
territory near Khrami river zone. There are 8359
rivers in Azerbaijan Republic and 5141 of those are
in the Kura River basin. Kura rivers total length is
1515km; 915km is on the Azerbaijan territory; the
catchment area 188000km’. The main tributary of
the river Kura in Azerbaijan is Araz (its total length
is 1072 km; the catchment area 102000 km?*; 715 km
is on the Azerbaijan territory). Finally, the river run
into and impact the Caspian Sea, affecting the
ecosystem and biodiversity of the region.

Heavy rains and flash floods. As it is well-
known, Azerbaijan is susceptible to heavy rains and
flash flooding [4] because of its topography and the
water-related fluctuations in the Caspian Sea [5].
Rivers of the Kura basin has extremely irregular
discharge throughout a year [6]. Ration of extreme
discharge to average discharge level is 1.63-6.67
which makes sometimes to overcome its negative
impact. Analysis of the disaster data show that
floods have affected a large number of people and
caused significant economic losses in the past 25
years (1988-2012). According to the risk statistics
during noted period the percentage of flood disasters
average was 22% with 0.25 disasters/year.

In spring, 2010 of flooding in Lower Kura
became catastrophic, destroying river banks in many
places simultaneously water flows have gone to
villages. Scale of an extreme situation was so
destructive, that the put damage definitively is not
calculated.

Large dams on Kura river basin. By the
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quantity of large dams (height of a dam> 60m and
power of HPS > 100MW) the Kura River basin takes
14th place in the world. There are 8 large dams on
Kura River basin: Minghechevir, Yenikend and
Shemkir dams in Azerbaijan and Khrami-1, Khrami-
2, Jinvali, Chitakhevi and Sioni dams in Georgia [7].

The last on this list is Mingechevir dam.
Mingechevir dam is one of the highest dams in
Europe that was constructed through sprinkling [8].
The height of dam is 83 m, length 1550 m and total
capacity of soil Therefore,
Mingechevir dam can be considered as an old dam.
The length of the Mingechevir reservoir is 70 km,
width from 3 to 18 km, deepest point about 75
meters and total area 605 square km. The water

15.6 million m’.

storage in reservoir is more than 16 km’. Practically
right off after constructions of dam and fillings of
reservoir the safety issues became actually: can
collected waters break dam and catastrophic high
water will be carried by Kura River valleys,
destroyed all on the way.

Heavy flooding and/or break one of dams in
Georgia is enough for -catastrophic “domino®
destruction of all downstream dams in Azerbaijan.
Sad lessons of destruction of the cascade of dams in
August, 1975 in Southern China [9] can repeat in the
cascade of dams on Kura River basin at any time.

Like all technical facility also dams, particularly
river coast-protecting structures hold a potential risk
of breaking [10]. In some sense, the term ‘“dam
protection® is a misnomer. Since disasters are, from
the point of view of the dam, inherently random in
nature, no dam can be “protected”. On the other
hand, the experience accumulated from the natural
disasters and dam failures of the past few years
suggest that having the right information, in the right
format, at the right time in the hands of the
competent people significantly reduces the
consequences of disasters and accelerates the
recovery process.

The risk analysis as the first step is part of the
process of risk assessment. While the process of risk
assessment itself is part of the processes of risk
mitigation and risk management. The evaluation of

the risk comprises the consideration of alternative
mitigation measures as well as the acceptance of
risk. The world wide discussion about risk based
dam safety leads to a new approach for Azerbaijan
dams as well. Because of the cultural and legal
difference it is impossible to use a risk assessment
procedure from another country directly. The risk
assessment procedure has been developed by us on
the bases of other known procedures, as well as,
taking into account the Baku-Tbilisi-Ceyhan (BTC)
Oil Spill Response Plans [11].

Risk assessment was part of the risk mitigation
and risk management processes. The risk assessment
process covers risk analysis and risk assessment.
The risk which is determined in the risk analysis is
evaluated within the risk assessment.

After the risk was determined, it must be
evaluated whether it is acceptable in risk assessment.
The risk acceptance depends on the hazard potential
for humans, economics and environment. If the risk
is not acceptable, risk mitigation measures must be
met. The risk can be reduced by modification of
probabilities or consequences. Possible measures are
e.g. extended monitoring, structural or operational
changes, emergency planning.

The residual risk was evaluated with respect to
the acceptance of risk and risk mitigation measures.
The following risk acceptance has been considered:

o Lower Kura valley population at risk;

e Economy of Lower Kura river’s coastal
zone (including HPSs, water intakes, oil pipelines,
bridges etc);

e Environment of Kura river’s downstream
coastal zone and Caspian Sea.

Only within the area of tolerable but not
acceptable risk the probability of Mingechevir
embankment dam failure has been considered for
risk mitigation issues. In this case emergency
planning was essential and used for risk mitigation.
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RISK ACCEPTANCE

Population. The Lower Kura proceeds through
21 districts and 3 cities. Directly on coast of the
Lower Kura hundreds settlements are located with
more than 2 million inhabitants.

Economy. Hydro-power stations (HPS) in
Shamkir, Yenikend, Mingechevir and Varvara, large
water off take facilities in Shamkir reservoir and
Mingechevir reservoir; there are the water intake
facilities for the First and Second Kura water pipes
near Talysh that supply Baku. BTC and Lower Kura
are crossed on 224th kilometer at Yevlakh city. BTC
second time is crossed by the Kura River on 411th
kilometer at Poylu, upstream of important Shamkir
and Mingechevir water reservoirs. BTC crosses 17
rivers and channels in the Kura river basin.

Environment. The region is of global ecological
interest. For example, Conservation International has
identified the South Caucasus — an area corresponding

closely to the Kura river basin — as being one of the

world’s top 25 biodiversity hotspots [12]. Over 115
species of waterfowl live along the shores of the Kura
and its associated wetlands including many RDB
species. The RDB species Punica granatum and Vitis
sylvestris are found among the tamarisk shrubs that
grow along the banks of Kura.

Concluding remarks. The large scale water
management efforts have been undertaken in the
Azerbaijan during last 20 years of independence.
However, the Soviet environmental legacy and
military conflicts in Kura river basin led to
unfortunate results: today the large dams and river
coast-protecting structures are both a blessing and a
curse of Azerbaijan. Therefore, the dam and river
coast-protecting structures safety problem requires a
structured approach to the risk management and risk
mitigation. Our investigations in this direction
proceed. The results of these researches will be
published in the near future.
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1. INTRODUCTION

The catchment areas of the Laknashera and
Lekverari rivers — the right tributaries of the Nakra
river — are located on the east slope of the Shtauleri
dividing range with the stream-heads originating from
the mountain group of the same name being at the
absolute height of within 3000m and their confluences
end up on the territory of the village of Nakra in the
catchment areas of which periodically transformed
disastrous debris flows of high energy resulting in
floods create a grave threat to the local population and
infrastructure. Geomorphologic peculiarities
geological structure of the catchment areas of these

and

rivers are identical.

The catchment area of the Nakra River is entirely
situated in the Chkhalta-Laili tectonic zone of the
Caucasus fold mountains system that represents a
thick antiklianorium structure surrounded by tectonic
faults from north and south and specifically the valley
of the Nakra river should be developed meridionally
oriented along with one of these tectonic faults.

It is noteworthy that according to the statistical
data in the catchment area of the Enguri River of the
Mestia Municipality within 1987-1998, i.e. over the
11-year period high energy debris
observed in 68 rivers including the catchment area of

flows were

the Nakra river as a result of which 82 settlements
turned out to be in a danger zone. Following the heavy
rains (145 mm) fallen on 17 June, 1982 disastrous
debris flows developed in almost all tributaries of the
upper side of the Enguri river. Disastrous debris flows
occurred in June, 1986 as a result of the 4-hour
relentless rains (106mm). These generated debris
flows inflicted heavy destruction and material damage
as a result of which 34% of the settlements and
infrastructure appeared in the high risk area. In the
summer, 2006 the debris flow transformed in the
valley of the Lekverari river brought the stone-mud
mass of the capacity of 70000 m’ to the populated area
of the village which resulted in a complete destruction
of the household buildings and engineering facilities
including the bridge over the river being in the way of
the disastrous occurrence. In 2010 the debris flows
transformed in the same river brought the stone mud
mass of the capacity of 30000 m’ to the territory of the
village in the valley of the Nakra river, temporarily
blocked up the Nakra river bed, washed out the left
bank of the valley, washed away the basis of the tecto-
seismogenic landslide and activated it; the debris
flows washed away and demolished all kinds of
structures, a transitional motorway bridge as well as
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all agricultural lands in their way [1,2].

In the valley of the Laknashera River the debris
flows transformed in 2011 brought out the stone mud
mass of the capacity of approximately within 200000
cubic meter. Notwithstanding the fact that this river is
significantly away from the settlement it inflicted
heavy damage on it; the disastrous occurrence sanded
and demolished agricultural lands and a local road.
The debris flow obstructed the valley of the Nakra
River and blocked up the river bed creating a real
threat of flooding [3].

In the flows brought out by debris flows the
capacity of each boulder was within 5-6m indicating
that debris flows were of high density geological
nature.

Based on the data obtained by the specialists of
the National Environment Agency of Georgia the
transformation of debris flows occurred in this very
river in 2012 where the flows of the capacity of
hundreds of thousands cubic meters crippled the only
motorway of the valley.

Therefore, we can come to a conclusion that not
only morainic deposits remained as a result of the Ice
Age of the Upper Pleistocene existing
headstreams of the rivers take part in the formation of
transforming debris flows in the catchment areas of
the Lekverari and Laknashera rivers, but also the
crushed stone transferred by landslide-gravitational
slope avalanches as well as transitional material
existing in the river beds the periodical brought-out of

in the

which are reflected on the great sediment cones
formed on the bottom of the valley of the Nakra river
that currently are united almost in one space the total
area of which exceeds 100 ha. The geomorphological
characteristics of this territory clearly show that
disastrous debris flows were transformed in the
valleys of these rivers multiple times. As a result of
the recent debris flows the river beds were completely
filled up that following the active erosion processes of
the rivers were deepened up to the depth of 3-5 meters
but on some areas they were artificially cleaned and
deepened. Facies and fraction compositions of the
material allow concluding that the debris flows
transformed in these rivers are of high density stone-
mud geological nature. Otherwise, it would not have
been able to bring out the boulders of such big size
with the dimension of exceeding 4-5m to the sediment
cones area and besides, the cut-off remains of the trees
survived in the area of the sediment cones demonstrate
that the depth of the debris flows made up at least 2,5-
3,0 m.

With a view to having a real picture of the amount
of annual precipitations in the closed space of the
catchment area of the Nakra river and how it is
distributed according to the seasons it is necessary to
install a mini meteorological station preferably for the
conditions of an automatic operating mode, conduct
permanent monitoring surveys, register all changes as
well as in parallel, determine the causes of these
changes.

2. FORECASTING OF MOUNTAIN SLOPE EROSION IN THE CATCHMENT
AREAS OF THE LAKNASHERA AND LEKVERARI RIVERS

According to the field reconnaissance geological
research carried out by the scientific workers of
(NNEL) Ecocenter for Environmental Protection within
the spring-autumn period in 2016, there was assessed

soil loss with a first approach by using a universal
equation of erosion processes (W. Wischmeier and D.
Smith equation) for all 14 sensitive areas of mountain
slopes observed (Fig. 1).
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Fig. 1. Geodynamic situation map of the catchment area of
the Laknashera and Lekverari rivers

Debris flow processes transformed on a periodic
basis in the catchment areas of the Lekverari and
Laknashera rivers poses a real great threat to the
population as well as infrastructure of the village of
Nakra. Transformation of disastrous debris flows in
the catchment areas of the rivers mentioned above is a
result of a synergy of natural factors including its
component, existence of solid mass (geological
product) in the upper part of the catchment areas of the
rivers in abundance as morainic deposits and in the
transit zone of the river beds periodical accumulation
of bed and gravitational slope deposits.

The solid mass that later turns into debris flows is
activated by pouring rains and sometimes by blocking
up river beds temporarily with landslide-gravitational
formations. High gradient river beds significantly

increase energy efficiency of the solid mass
transforming into debris flows after it breaks through
the natural barrier [4, 5].

With a view to studying contemporary geological
processes occurring in the catchment areas of the
Laknashera and Lekverari in September-
October, 2016 geological reconnaissance monitoring
surveys were conducted during which erosion-
landslide sensitive areas were observed on each river
and their current geodynamical states evaluated (Fig.
1). By using GPS coordinates were detected on each
sensitive area and plotted on a digital map.

Based on the analysis of the data obtained as a
result of the reconnaissance and monitoring surveys
conducted on the identified 14

sensitive areas (Table 1) as well as evaluated

rivers

field there was
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geographical location of each area (GPS coordinates), landslide mass — its composing rocks, their age and
landslide slope genesis and terrain structure, engineering-geological description, landslide type and
geological composition, hydrogeological conditions of power capacity, its formation and activity rate,
mountain slopes, location of landslide basis in landslide slope stability, a risk of its formation, etc.
compliance with a slope, general description of The equation is the following [6]:

A=RxKxSxLxCxP, (t/h per year), (1)
Where: 4 Aaverage soil lossper year (t/h per year);
R — erosion factor of atmospheric precipitation (mm), which is calculated as following:

R =0,4 Px EIL,, (mm) )
Where: P amount of storm rain (mm) , £ — Kinetic energy of erosion rain, which is :
E=0,119+0,0873 log/,, 3)

Where: /,, Maximum intensity of 30 minutes rains (mm/minute); K — Soil erosion factor, which is calculated

by using an average diameter of the soil[6]:

“

K =0,0034+0,0397exp
0,7671

~0,5(log D, +1,533 ]

Where: Dg —is an average diameter of the particle, which is calculated as following:
D, = exp(0,0lZfi,logmij , (5)
i=1

Where: f; percentage mass of the particle fraction size; m, — fraction size of the particle; S — Factor of slope
inclination, which is calculated as following:

S = 0,065+ 0,045s + 0,0065s> ©)
Where: s slope inclination in percentage (%); L — factor of slope length, which ’is calculated as following:

L=(1/22,13)" (m), 7)
Where: / is the length of the slope (m); C — influence of vegetation cover, which is calculated as following :

C-e 0,06v ’ )
Where: v function of vegetation cover in percentage; Meaning of C, may be C =1,0 on the denuded area , C
= 1,2 for the area graded by motorvehicles; P — Protection factor. P = 0,5 — in case of water repellent stacks,

P =1,0, where are not used any protective measures. Depending on the above mentioned method statement,

erosion prognosis of mountain slope of the are given in the table (table 1).
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3. CONCLUSION

1. As a result of the field geological monitoring
surveys conducted in the catchment areas of the
sensitive
with

Laknashera and Lekverari rivers 14
disposed to

established GPS coordinates were determined.

dangerous areas landslides
2. The before, with a view to studying erosion
processes on a landslide-type surface of the sensitive
areas, on the first stage of the research based on the
of the reconnaissance and scientific-
research works carried out in the catchment areas of
the right tributaries — the Laknashera and Lekverari

river — of the Nakra river and by using a universal

analysis

soil loss equation of erosion processes (developed by
scientists W. Wischmeier and D. Smith), with a first

approach it has been determined the intensity of
erosion processes of the sensitive areas as well as the
erosion class according to the scale of English
scientist, Prof. Roy Morgan. Based on the
mathematical calculations it has been identified that
the degradation factor of the soil-ground surface on
the sensitive areas, or, the class of erosion processes
ranges within 1 to 3 classes with relevant intensity of
erosion: in the case of I class erosion the intensity of
erosion changes 0 — 2 t/ha in a year, in the case of 11
class erosion it changes 2 — 5 t/ha in a year and in
the case of III class erosion — 5 — 10 t/ha in a year
with washing down erosional fractions.
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CTpouTeancTBoO, 3K0JIOTUSs

TEXHOJIOT'UAA YCTPOMCTBA 3EJEHOM KPOBJIA
JIJISI TIJIOCKHUX MEPEKPBITHUM I'. TEUJIMCH

E3yroas 3.A.', Utpuamsuin JLAZ, HpemamBuin Hn.p."?
E-mail: zezugbaia@mail.ru

D I'py3unckuil TexHnueckuii Y HUBEPCUTET,
yi. M. Kocrasa, 77, 0175, r. Tounucu, I'py3us
? Uuctutyt Bommoro Xossiicra nm. L. Muprixynasa I'pysumckoro TexHudeckoro Y HUBEpCHTETA,
np. M.YaBuaBanze, 606, 0179, Tounucwu, ['py3us

BBEJEHME

CoBeplIeHCTBOBaHNE KOHCTPYKLMH U TEXHO-
JIOTUH YCTPOMCTBA KPOBENb 3/1aHUI TPakJaHCKOTO H
IIPOM3BOJCTBEHHOIO Ha3HAYEHHUSI B HACTOsILEE Bpe-
Ms SIBJISIETCSI aKTyallbHOU 3amaueil. Kpons monBep-
raercsi BO3JCHCTBHIO MHOTOYHCICHHBIX (PaKTOpOB
BHEILIHEH cpefibl: TeMIlepaTyphl, BJaru, BeTpa, 10%kK-
I, CHEra, COJHEYHBIX H3Iy4YeHHH U T03TOMY He-
00XOMIMO TIIATENEHO MOAOUPATh MaTePHAIBI U TeX-
HOJIOTUHU YCTPOICTBA MOKPHITUHA € YYETOM MECTHBIX
KIMMaTHYECKUX U SKCIUTyaTallHOHHBIX YCJIOBHH.

B Hacrosiiee BpeMs, aKTUBHO CTaBUTCS BOIIPOC
10 YCTPOMCTBY 3€JEHBIX MOKPBITUM, YTO MO3BOJSAET
3HAYUTEJIPHO W3MEHWTh BHEIIHWH BHJ TOCTPOCK,
CHU3HUTH (PMHAHCOBBIC 3aTPATHI, TOOABUTH TIOJIC3HYIO

IUIOIIA/b 3€JIEHBIX HACAXKICHUN U, COOTBETCTBEHHO,
BBIUTPATh B DKOJIOTMYECKOM ILIaHe. 3eN&HOE IOo-
KpBITHE WMeeT HEOOBIYHBII W KpacuBBIH BUI,
OTJIMYHO COXpaHsAeT TEIUIO, 3allUIaeT OT IIe-
perpeBa. I'pyHT Ha KpoBie AOMa BBIPAaBHHBAET
U3MEHEHUs TeMIlepaTyp, oOeperaer MaTepuaibl
KpOBJIM OT BIHSHHUS OKpYXKaloIEeH Cpeasl, yBe-
JUYMBAET HKCITYyaTallMOHHBIA CPOK KpPOBEJb U, B
L[E€JIOM, KPBIIIH.

B coBpeMeHHBIX YCIOBUSAX TEHAEHLUA IO
YCTPOMCTBY pa3lIUYHBIX TUIIOB 3€IEHBIX MOKPBITUI
— 3TO YCTPOHCTBO (PPYKTOBBIX CaloB, OTOPOOB,
TPaBSHBIX HOKPBITHH C BBICAIKOM KapIMKOBBIX
pacTeHUH U apOMaTHUYECKUX U JIEKAPCTBEHHBIX TPaB.

OCHOBHAS YACTbD

YeTpoicTBO 3€NEHBIX HACAKIECHUN B BUAE CaJ0B

MONYYHIIO Pa3BUTHE B HEKOTOPBIX PErHOHaX A3WH.
Kannebayrom

ApxutektopoM  BuHceHT ObLI

pazpaboraH TmpoekT Hebockpéba C  CcaloBBIM

MoKpeITHEM — «Aropa bammsy, HEOOCKpEd c

BEPTUKAILHBIMU cagamu (oto 1).

®oto0 1. Aropa bamns — Taiioaii, TaliBanb
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TEXHOJIOTMSI YCTPOMCTBA 3EjIEHOﬁ KPOBJIH JJIA INMIOCKUX
INEPEKPBITUU I'. TBUJINCHU

Ha ocrpoe TaiiBanr B Taii0de, apXUTEKTOPOM
@OepHanno MenucoMm paszpaboTana 3enéHas SKuas
Oaninst (¢oto 2), KOTOpas BHINIAWT KaK THTAHTCKast
CKajla, YKyTaHHas pacTUTENbHOCThIO. Takue campl
CO3JAI0T CUMOM03 O0BEMOB M PACTHTEILHOCTH, BJIO-
XHOBJIIOT ()OPMOI U HOPOXKIAIOT UHTEPEC apXUTEK-

TOPOB B O0JacTH OPraHMYECKOW apXHUTEKTyphl H
npupoaHblx  KoHGurypauuii. [logoOHble  3maHus
JIOJDKHBI (PyHKIIMOHUPOBATH B KAYECTBE JKHJIBIX COOPY-
JKEHUi, conepxaTb oOOIIME MPOCTPAHCTBA — KIIyO,
OacceliH, 30HBI OT/IbIXa, KBAPTUPHI JOIDKHBI OBITH 00B-

CAWHEHBI C Pa3JIMYHBIMUA TUITAMU PACTUTCIBHOCTH.

®Doto 2. Kuaasa bamus B Taiioze, TaiiBanb

AHaJIOTHYHBIE 37aHUS 3alPOEKTUPOBAHBI U B
ctpanax EBponsl. B Munane (Utanus) apxuTekTo-
pom Credano boepu 3anpoexTupoBaHa napa HeOO-
CKpEOOB, Te BHEAPEHa KOHLENIMsa BepTukanbsHoro

JIeca, KaKk cioco0 o0beIMHEHHS BLICOKON INIOTHOCTH
JKUJION 3aCTPOIMKHU U TIOCAKH ICPEBHEB B TOPOIACKHUX
neHTpax (¢doro 3).

®oto 3. [1apa HebockpédoB B Munane (Mraaus)

Kak BugHo wu3 MMpeACTaBJICHHBIX IIPOCKTOB,
3€EHBIC HACAKICHUSA YCTpanBarOTCAd KaK Ha KpPOBJIC

3JIaHUI, TaK U Ha CHEIUAIBHO 3allPOCKTHPOBAHHBIX
0aJKOHHBIX BBICTYIAaX BOKPYT YKHJIBIX KOMIUIEKCOB.

G. 80@CLIRO3 LObIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L53IGE0IAM d@MBSMS dBIdIRO NeT1, 2016 V. 33



E3yroas 3.A., Utpuamsuiau JI.A., Upemamsuan U.P.

Bce at0 TpeOyer COBpPEMEHHOIO apXUTEKTYPHOIO
MBIIIUIEHUSI U KOHCTPYHPOBAHUS 3JIEMEHTOB COOPY-
JKEHHH, a TakKe MPOSKTUPOBAHUS HEOOXOAMMBIX
cloéB B BHJAE COHABHMYA (IHUpora) Juid MOCAIKU

JIepEeBONIOJOOHBIX PACTEHUH.

IIpu ycrpoiicTBE 3€n€HBIX MNOKPBITHH, Kak

BCPTUKAJIIBHBIX JICCOB, TaK W TOPU3OHTAJIBHBIX,

KJIACCUYECKUMHU CJIOSIMHU KPOBIH SBISIOTCS (puc.1):

1. PactutensHbivi cnon
2. ®UNbLTPAUMOHHBIN CNOWA

. [ApeHaxXKxHbIn crnow ua3 rpasus
thpakuyum 10-20 mm

. MpoTusokopHesoit cnoi
. Mnutel NEHOMNJKC®
. PazpgenutensHbiii cnow

. M'mppounzonaunonHoe
noKpbITHE

PazgenutensHbin cnoi
9. YknoHoo6pasyiowas
LeMeHTHO-nec4aHas CTsXKa

10.XKeneso6eToHHasi nnuta
nepekpbITUsi

NO OGS w

®

Puc.1. Knaccuueckasi cxema yCTpOﬁCTBa PA3IHYHBIX CJI0EB MO/ 3€J1EHbIE HACAKACHUS

Croit 3e1€HON KPOBJIH BKJITIOYAIOT B CEOS:

1. OcHoBaHme — npeAcTaBiIsIeT cOOOH HeCylIHe
KOHCTPYKLHUH KPBILIH.

2. Ilapousonsiuus — JUIsl TApOU3OJISAILMH MOXKHO
HCTIONB30BaTh PAa3/IMuHbIC IOJIMMEpPHBIC IUIEHKH H
TOHKHE THUAPOU3OISAIMOHHBIE PYJOHHBIE MAaTEpH-
aJibl, SMYJIBCUH, IPAHMEpBHI.

3. Tenuomsonsiums — ISl TEIJIOU3OJIALIUUA HY-
JKHO HCIOJb30BaTh KECTKHE TEIIOM3OJAMOHHBIE
IUIUTBl U3 OSKCTPYHMPOBAHHOIO IEHOMOJIMCTHPOIIA
win nonuyperana, takue kak [ZOCAM, ISOVER,
ITEHOIUIEKC u ap.

4. I'mapou3onsiuusi — KpOBIS IOABEPraeTcs
AKTUBHOMY BO3JIEMICTBHIO BOJIBI ([OKIb, CHET, IO-
JMB pacTEHHii), MO3TOMY 3TOT CJOH HEOOXOAMMO
yCTpauBaTh C 0c000i TIATENFHOCTBIO, 0e3 HapyIe-
HUSL TEXHOJIOTUYECKHX TMPOILECCOB. 3JI€Chb MOXHO
HCIONb30BaTh PYJOHHBIE OUTYMbl — IIOJUMEPHBIE
matepuanbl Tuna Mzomnact, bukpomnacr, Empaan-
nact, GupMbl TeXHOHUKOJb, PYJIOHHBIE MaTEPUAIbI
Ha OcHOBE (OoNbrH — (ONBran3oi, pe3NHOBbIE TIEH-
ki FIRESTONE u np.

5. bapbep ana KopHeli — HeoOXoaWM s
3alIUThl KPBILIU OT MOBPEXKACHUI, KOTOphIE MOIYT
HAHECTH KOpHH, Ipouspacraroimue Briyos. MoxHO

WCIIONIB30BaTh TONHUATIIIEHOBYIO IUIEHKY, (OJBTY,
IUIEHKY, UIMEOIYI0 METANINYECKOE MIOKPBITUE U JP.
6. JlpeHa:kHBI CJI0li — OH 3aJEP>KUBACT
ompeNeNiéHHOE  KOJMYECTBO BOJBI, HEOOXOIMMOI
JUTSL JKW3HHA pacTeHni. Boma mpm 3ToM cBOOOTHO
MepeMenIaeTcss B CTOPOHY BOJOCTOKA IO KPHIIIIE.

7. OUALTPYIOUIAH CJIOH — HEOOXOAUM IS 3a-
JiepKaHUsI HEHYXKHBIX 0CaJKOB. XOPOUINM (HIBTP-
oM sBisiercs ['eotekctuib. bonee Toro, reomnonoTHo
MIPEeJOTBpAIaeT CMELIEHUE IPYHTA U CJIOSI IpEeHaXka.

8. IlnomopoaHblii TPYHT — 00 OSTOM cJoe
HEMHOTO HUXKE.

9. PacTteHusi — 31€Cb MOXHO HCIIOJb30BaTh OT-
HOCHUTEJIBHO HM3KOPOCTHBIE PACTEHUS C TOPH30H-
TaJbHON KOPHEBOH CHUCTEMOM U JIF000€ KyCTapHHUKO-
TPaBSIHUCTOE TIOKPHITHE. AKTYaIbHO UCIIOIH30BaHNE
ANBIUICKUX PACTEHUH, Pa3IUYHBIX MXOB, ITOJIEBBIX
LIBETOB U TPaB ra3oHa.

[Ipu npoekTupoBaHUU 3€JIEHON KPOBIU BaXKHOE
3HAUYeHUE HMMeeT MOoA0Op TPYHTOBBIX CyOCTpaToB C
YYETOM BBICAXKUBAEMbIX pacTeHuM. ['pyHTBI, KOTO-
pble MPUMEHSIOTCS Ha KpbIlIE, JOJKHBI OBITH TEM-
JBIMH, TIOPUCTBIMHU, BIIATOEMKUMH, UMETh HEOOIb-
oW BeC W TMO4YBa JOJDKHA OBITh YCTOWYMBA K
YIUIOTHEHHIO.
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TEXHOJIOT'HSI YCTPOMCTBA 3EJIEHOM KPOBJIU IS IIJIOCKUX
NEPEKPBITUM I'. TEBMJINCH

CocraB 1OYBBI M BBICOTA CJIOSI 3aBHCUT OT
nondopa pacrenuid. Ecnu 3enénas kposnsi Oyner
CKJIa/IbIBaThCs M3 ITOYBONOKPOBHBIX DPACTEHHUH, TO
TPYHTOBOYHBIM CJIOM gocTatodeH ToumuHoN 5-10
cMm. Ecnm momoOpaHbl pacTeHHs, MCIONB3YIOIIUECS
Ul JieKopa C Pa3BUTOW CHCTEMOH KOpHS, TO
TOJIIIIMHA TPYHTA MOXKeET JOCTUTHYTH 50-80 cMm.

[IpoGiiema ycTpoiicTBa 3eNEHBIX MEPEKPHITHI
BeCbMa aKkTyajbHa U Juid I'. TOWIUCH, T/Ie HAaXOAUTCS
00JIbLIIOE KOJIMYECTBO 3/1aHUM CTAPOil MOCTPOUKHU C

IUIOCKAMH ~ TEePEeKPBITUAMH, HMEIOIUX CpPaBHH-
TEJIFHO HU3KYIO HECYIIYIO CIIOCOOHOCTH B Ipeesiax
80-150 kr/M>. DTo ompenenseT HEOGXOIHMOCTB
WCIIOJIb30BaHUsI OOJIETYEHHBIX KOHCTPYKLIMH — pa-
LUOHAIBHOM CXEMbl YCTpPOICTBA MOKPBITHA U
nérkoro 3¢ dekTuBHOTO CcybcTpaTa IS MOCAAKH
pacTeHusI.

C yuéToM BBIIIECKa3aHHOTO HaMH TpPEJIOKEHa
clenyromas CXeMa YyCTpoWcTBa CIIOEB TIOJ Ha-

caxaeHus (puc.2).

'/ PacreHus

MnogopoaHblil rPyHT

DOUNbTPYIOLWMA CNOA

ApeHaxHbIA CNOH

Bapbep ANns KOpHeu

Tennounsonayua

rmaponsonauunsa

OcHoBaHWe

Puc.2. Cxema YCTPOﬁCTBa «CIHABUYA MO/ 3eJIEHbIE HACAKICHUA

B HEKOTOpPBIX Cily4asiX, yYUTbIBas MECTHBIE KIIH-
MaTHYECKHE YCIOBUS M MCIIOJIB30BAaHUE KacceT IS
YKIaJKU TPYHTa, U3 MpeularaéMoil CXeMBl MOXHO
UCKITIOYUTH QUIIBTPYIOIIUI U IPCHAKHBIN CIIOM.

ABTOpamu naHHOH ctaThu Ha VI MexayHapon-
voit koH(pepernnn «COBPEMEHHBIE ITIPOBJIE-
MBI BOJIHOI'O XO34MCTBA, OXPAHbBI OKPY-
AIOILEN CPEJIbl, APXUTEKTYPBI U CTPO-
UTEJIbCTBA» [1], Obu1 mpeacTaBieH MaTepuad,
Kacaroluiicsl yIpoIEHHON TEXHOJIOTHH yCTPONUCTBA
3eJI€HON KPOBJIM C HCIIOJIb30BAHUEM HOBOTO COCTaBa
NOYBO-TPYHTOB. B 3T0ii paboTe moapoOHO omucHIBa-
€TCs COCTaB I'PYHTOBOTO MOKPBITHS, TaHbl UX (HU3U-
KO-TEXHHUYECKHE XapaKTEepUCTHUKU U IpeJICTaBiIeHa
TEXHOJIOTUYECKasl cXeMa YKJIaJKH I'pPyHTOBOTO IIO-
KpBITHS Ha KpoBit0. [Ipeiaraercss COBEpIIEHHO HO-
BBIIl TPYHTOBBIM CJIOW, COCTOSIIIMM U3 HU3MEJIbYEH-
HOTO CyXOro Topda ¢ MEeJIKUM COAEP)KaHHEM YaCTHIL
Y HOBOT'O BOJJOAKKYMYJINPYIOIIETO KOMITO3UTA.

HoBblif rpyHTOBBIM CJIOHW, KOTOpBIA PEKOMEH-
JOyeTCsl UCIOJIBb30BaTh JUIl YCTPOWCTBA 3€JIEHBIX
MOKPBITHH, XapaKTepU3yeTcsl OTIMYHBIMH IIOKa3aTe-
JIAMH: Majaoi o0bémHONW Maccoit (mo 0,3 T/M3),
nopuUCTOCThIO 0 80%, Mamoi MaccoW MpU MOJTHOM
BOJIOHACBIIIEHUM OTHOCHUTEIBHO MaJOH CTOUMO-
CTBIO, U, YTO HEMAaJOBAXXHO, BOJIA MPEKPACHO AKKY-
MYJIMPYETCsl KOMIIO3UTOM, KOTOpas B JaJbHEHIIeM
HEo0X0AMMa PACTEHUSM.

Taxke, ¢ 1eNbI0 YOPOLICHUS M YyHACIICBICHUS
YCTPOMCTBA 3€NEHBIX MOKPBITUU, JUIS YMEHBIICHUS
00BEMa [1],
IpeaJIaraeTcs UCIOJIb30BaTh JIEKUE I1aCTMACCOBbIE

MPOM3BOACTBa paboT, Tam XKe
cOOpHBIE KacceThl U YKIAJKH TPYHTa Ha pa3HbIe
MTOBEPXHOCTH, YTO JEJIAT HEHY>KHBIM YCTPOHCTBax

JIOTIOJTHUTEIBHOM THAPOU3OJISLIUH.
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3AKIIOYEHUE

Takum oOpa3om, 3eleHas KpoBJIL — 3TO HE
MIPOCTO MOJIHOE BIIHMSIHHE, 3TO TEXHOJOTHUS, KOTOpas
3HAYUTEJIBHO YJIy4IlaeT OBIT JKUTeNeH ropoaa, yBe-
JUYMBAET TOJE3HYI0 IUIOMAAb 3€NEHBIX Hacaxkie-
HU, TIOJTHOCTBIO OTBEYAET SKOJOTMYECKHM TpeboBa-
HUSIM. Takue MOKpBITUS 3alllMIIAI0T JoMa OT HU3Me-
HEHHs Hapy>KHBIX TEMIepaTyp, IIymMa, pe3K0 yMEHb-
IIaeT CTOK JIOKAEBBIX BOJA B BOJOCIHMBHYIO CUCTEMY
ropoza.

OOHOBPEMEHHO, Y4YMUTBIBass OOJBIION CHEKTp
BbI0Opa HEOOXOAMMBIX MaTEPHAJIOB Ul YCTPOUCTBA
CIOEB KPOBIHM, BO3MOXHO yCTpauBaTh TpeOyemble
CJION JUISl «COH/BHYA» U3 OTHOCHUTEIBHO HEAOPOTIHX
COCTaBJISIOIINX, YTO B KOHEYHOM CUETe He3HaudHu-
TEIbHO YJIOPaXMBAeT CTOMMOCTh KpPOBIH U 3TO

yIOpaKMBaHWE 3HAYUTENFHO OKYyMaercs 3a CuéT
YBEIUYEHHSI CPOKA CITYKOBI TAKHX MOKPBITHH.

[lo mpeanmaraeMoil TEXHOJOTHH €MIe IIPOIIE
yCTpauBaTh 3€JEHBIC MOKPBITHS HA YXKE IKCILUTyaTH-
pyeMmbIX 34aHusX. Tak Kak B TAKUX 3JaHHUSX KPOBJIS
y’Ke COOpY’KeHa M JUIS MOJTy4eHHs 3eJICHBIX MOKPbI-
TUH, HEOOXOIUMO YCTPOUTH TOJBKO (DUHHIIHEIE
CIIOW TOKPBITUIT — 3TO Oapeep Al KOpHEH, QUIBT-
PUPYIOIIHMNA CJIOW, TPYHT B KacceTax M, COOTBETC-
TBEHHO, pacTeHHs. Bce 3T0 XapakTepu3yercsi OTHO-
CHTEIIFHO MaJIbIM BECOM, IO3TOMY ISl yCTPOHCTBA
3eJEHBIX TMOKPHITUH HET HEOOXOJUMOCTH CephE3-
HOrO TiepepacueTa KOHCTPYKLUMH TOKPBITHH W,
COOTBETCTBEHHO, IPOM3BOJICTBA  JIOPOTOCTOSIIINX
paboT 1Mo YCHIICHHIO KOHCTPYKTHBHBIX 3JIEMEHTOB.
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Hydrology and Ecology

FORECAST CHANGES IN RUNOFF FOR THE NEMAN RIVER BASIN

A. Volchak, S. Parfomuk
E-mail: volchak@tut.by, parfom@mail.ru

Brest State Technical University
Moskovskaya 267, Brest, 224017, Belarus

INTRODUCTION

The main hydrological parameters of the river
runoff are not stable. These parameters change
constantly under the influence of the complex
variety of factors. The combination of these factors
can be divided into climatic and anthropogenic those
differ by the nature and consequences of impact on
water resources (Water Resources, 2012).

Natural determine spatial-temporal
variations of water resources under the influence of

causes

the annual and secular climatic conditions. Intra-

annual  fluctuations occur constantly and
consistently. Secular variations occur slowly and
cover quite extensive areas. These variations are
typically quasi-periodic and tend to some constant
value. Studies show that in historical time these
deviations were not progressive. Periods of cooling
and warming, dry and wet alternating in time and the
general condition of water resources and their
quality does not change significantly. The main
feature of the natural reasons is that the changes
have not unilateral tendencies (The Blue Book,
1994).

Anthropogenic causes are the result of various
human activities. They affect water resources and

water quality relatively quickly and unilaterally, and

this is their main difference from natural causes. The
economic activities causing changes in quantitative
and qualitative parameters of water resources are
diverse and depend on the physiographic conditions
of the territory, the characteristics of its water
regime and the nature of the use (Water Resources,
2012).

The climate change and the increasing of
anthropogenous effect on the river runoff during the
last 20-30 years are observed. Hydrological regime
for the Neman River basin is determined by the
natural fluctuations of meteorological elements and
anthropogenic factors. In this case the role of the
anthropogenic factors increases every year despite
the economic downturn, and inadequate attention to
these factors may lead to significant errors in the
determination of estimated parameters (Ikonnikov et
al., 2003; Volchak, Kirvel, 2013).

The aim of our research is the forecasting
changes in river runoff for the Neman River basin
using two scenarios of economic development and
climate change (A1B and B1).

Research performed under the UNDP project
00079039 “Management of the Neman River basin
with account of adaptation to climate change*.

DATA SOURCES
The Neman River basin is shown in Figure 1 (Korneev et al., 2014).
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Figure 1. The Neman River basin

The data sources are based on the materials for the 24 hydrological stations at the Neman River in Belarus
and Lithuania since 1961 till 2009 (Table 1).

Table 1 — Hydrological stations

Coordinates
River Station ) ) Basin a;rea,
Longitude Latitude km
Neman Stolbtsy 26°42' 56" E 53°28'43"N 3070
Neman Mosty 24°32' 10" E 53°24' 11" N 25600
Neman Grodno 23°48'23"E 53°40'43"N 33600
Isloch Borovikovshina 26°44' 16" E 53°57'26" N 624
Gavya Lubiniata 25°38'40" E 53°59'26" N 920
Schara Slonim 25°19'37"E 53°04'56" N 4860
Svisloch Sukhaya Dolina 24°01'33"E 53°28'04"N 1720
Vilija Steshytsy 27°23'39"E 54°33'50" N 1200
Vilija Mikhalishki 26°09' 59" E 54°48' 50" N 10300
Naroch Naroch 26°43'33"E 54°33'24" N 1480
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Oshmyanka Bolshiye Yatsiny 26°12' 57" E 54°44' 27" N 1430
Dubysa Lyduvenai 23°5'14.1"E 55°30'23.1"N 1134
Jira Taurage 22°16'45.0"E 55°15'4.0" N 1664
Merkys Puvociai 24°18'12.0"E 54°7'43"N 4300
Sesupe K. Naujamestis 22°51'49.2" E 54° 46'37.5" N 3179
Minija Kartena 21°28'48.2"E 55°54'59.2" N 1230
Sventoji Anyks¢iai 25°5'52.7"E 55°31'29.9"N 3600
Sventoji Ukmerge 24°46'8.0" E 55°14'48.0" N 5440
Zeimena Pabrade 25°46'21.0"E 54°59'1.7" N 2580
Nemunas Druskininkai 23°58'48.7" E 54°1'94"N 37100
Nemunas Nemajinai 24°4'26.3"E 54°33'14.8" N 42800
Nemunas Smalininkai 22°35'15.6"E 55°4'22.3"N 81200
Neris Vilnius 25°16'36.5"E 54°41'31.1"N 15200
Neris Jonava 24°16' 549" E 55°4'10.2" N 24600

The climatic information consisted of the air temperature, precipitation and deficits of air humidity since
1961 till 2010 for 23 meteorological stations were used (Table 2).

Table 2 — Meteorological stations

Station Coordinates

Latitude Longitude Altitude, m
Baranovichi 53°07' 54" 25°58' 16" 193
Grodno 53°36' 13" 24° 02' 39" 148
Volkovyssk 53°08' 05" 24°27' 34" 193
Lida 53°54' 25" 25°19' 24" 157
Novogrudok 53°35'48" 25°51' 04" 280
Vileika 54°30' 25" 26°59' 23" 165
Volozhin 54°05' 42" 26°30' 56" 228
Naroch 54° 53' 52" 26° 40' 56" 171
Kaunas 54°53" 23°50' 76
Kybartai 54°38' 22°47" 58
Laukuva 55°37' 22°14' 165
Lazdijai 54°14' 23°31' 133
Panevezys 55°45' 24°23' 57
Raseiniai 55°23' 23°07' 111
Siluté 55021 21°28' 4
Ukmerge 55°15' 24°46' 72
Utena 55°32' 25°36' 105
Varéna 54°15' 24°33' 109
Vilnius 54°38' 25°06' 162
BirZai 56°12' 24°46' 60
Klaipéda 55°44' 21°04' 6
Siauliai 55°56' 23°19' 106
Telsiai 55°58' 22°15' 153
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RESEARCH METHODS

For the research purposes Mezentsev’s method
of the hydrological-climatic calculations
adapted. The method is based on joint solution of the
equations  for and thermal balances

was

water
(Mezentsev, 1995). During the research we devised
a multi-factor model that includes the standard

equation of water balance. The developed model is
used to assess the possible changes in runoff
according to the various hypotheses of climate
fluctuations and anthropogenic impacts on water
resources.

The equation of water balance is following:

H()=E)+Y.(I)+ AW(I), (1)

where H(I) — total humidity, mm; E(I) — total
evaporation, mm; Yg(l) — total calculated runoff,
mm; AW(I) — changes of humidity reserves of the

E(=E () 1+

where E (/)— maximum total evaporation, mm;
W, p— minimum humidity ratio of the soil, mm;

V)y=Ww()/W,, — relative index of the humidity

of soils at the beginning of calculating; KX(I) — sum
of precipitation, mm; g(I) — soil-water balance
component, mm; »(I) — parameter depending on

active soil layer, mm; / — interval of averaging.
The total evaporation is given by:

1
o0y

E, ()

Ly ()
WHB (2)
KX(1)+g(I) V()
HB

water-physical properties and mechanical
composition of soils; n(I) — parameter depending on
physical-geographical conditions of runoff.

Relative index of the soil humidity at the end of
calculation period is determined from the following

relations

r(l)
V(1+1)=V(I)-[V;v(—(]’))j ; G
KX(1)+g(1) o) 7y
|14
V.(Il)= 15 (4)

E,(1) V(L)

HB

The values V, (1) are compared with the relative

index of the total humidity V. If V, (1) <V,
then must be taken the calculated value of the

relative average humidity, otherwise, when V(1 )>

V., then taken V (I)= V., and the value

V., (1)-Vy ) W, refers to surface runoff.

The maximum total evaporation is according to the
method described in (Volchak, 1986).
The thermal resources of the evaporation process for
any calculation period are defined as:

LE, =R'+P" +AB — AE,,, (5)

where E,; — the equivalent of the thermal

resources by the maximum possible evaporation, m;
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L — the latent warmth of evaporation, j/m’; R — the
positive component of the radiation balance, j/m’;
P* — the positive component of turbulent warmth
transfer, j/m*; AB, — changes of the warmth stocks

of the active layer of soil, j/m* AE, — warmth

consumption for melting of snow, ice, the warming
of the soil, j/m’.

Due to the limitations of the initial data for the
radiation regime and turbulent warmth transfer it is
difficult to use the equation (5) in practical
calculations. Studies have shown that the optimal
distance between actinometric stations should be no
more than 100 km. In the existing network of
actinometric stations this condition is not satised.
Therefore, one needs to find the connection elements
of the radiation balance with the climatic parameters.

Currently there are a lot of dependencies to
determine the annual standards of £, in the case of
Belarus by the sum of temperatures above 10°C. We
have found the approximate solution of equation (5)
for the monthly time intervals (Volchak, 1986).
Based on the modal analysis of the available initial
data from the actinometrical stations the quantitative
relation of the monthly values of the positive

humidity deficit was calculated. It is noteworthy that
for all geographical areas the type of relation is
constant in general. The reasons for nonlinearity and
hysteresis in this context is that the positive
component of the radiation balance is one of the
components of equation (5), which has warmth
expenditure on evaporation, turbulent warmth
exchange with the atmosphere and change the
warmth content of the soil. The deficit of air
humidity only characterizes the intensity of turbulent
exchange with the atmosphere. In accordance with
the sign of warmth transfer in soils and the intensity
of warmth spent for evaporation changes of air
humidity deficit in the first half of the year occurs on
the convex curve and in the second — on the line.
The effect with the
continentality increasing, i.e. for the Neman River
basin it means moving from North to South and
from West to East.

The dependences are corrected according to the
available initial data for the conditions of the Neman

of hysteresis increases

River basin. An analytical approximation of the
ascending and descending branches of the hysteresis
was found.

The ascending branch for the period of growth

component of the radiation balance with the air of the air humidity deficits is as following
R, =226+6.77-lgd,, if d,,<d,,.,. (6)

The descending branch for period of decreasing of the air humidity deficits is as following
R,,=1.06d,, ifd,>d,.,. (7)
where d,, — the mean monthly values of the air acceptable at the 1% level of significance
humidity deficits, millibar. F(1To7,106,1%) =1.643. Therefore, the obtained

Equations (6) and (7) are characterized by the
correlation coefficients respectively r=0.965%0.006;
r=0.945+£0.010 and values of the Fisher test
respectively F=14.31; F=9.45, which are much more

equations are statistically significant.
Without taking into account the phenomenon of
hysteresis the averaged equation is:

R, =1.79+6.59-Igd,, , (8)

1=0.937+0.007; F=8.29>F

=1.533

(215,214,1%)

The annual value of adventive warmth is determined by the ratio (Mezentsev, Karnatsevich, 1969):

P =6.8-0.082-R,, )

where R, — concentrated radiation balance,

kcal/cm?.

The positive radiation balance R* for the

territory of Eastern Europe can be fairly accurately
calculated using the dependence:
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For the months a similar dependence is offered:

(r=0.985+0.002; F=45.67>F

Taking into account formula (10) the equation (9) takes the form:

R =1.17-R.+2.10, (r=0.995+0.002) (10)

R, =1.0-R,, +0.77, (11)
(215,214,1%) =1.533).

P’ =6.65-0.07-R/ . (12)

The annual distribution of the positive component of turbulent warmth transfer (P) is as following

(Belonenko, Valuev, 1974):

I II I v v VI VII

VIl IX X XI XII Year

12 12 9 7 6.5 5.5 6.5

6.5 6.5 7.5 10 11 100%

The changes of the warmth stocks of the active
layer of soil 4B is significantly less than the values
of radiation balance. For this calculation there are
not always available data, so the calculation is made
approximately using the data tables of the annual
warmth exchange in the soil depending on annual
amplitudes of air temperature and warmth transfer in
the soil (Budyko, 1971).

AE L

m

where W

s Wpp — the water reserves in snow and
frozen soil layer; L — latent warmth of melting water.

The parameter » was determined using the value
of the maximum total evaporation under optimal
moistening of the active layer of soil. Expressing the
conditions of runoff formation using the average
slope of the basin area and the coefficient of
roughness, which in turn depends on the hydraulic
radius or average depth of runoff, one can determine

the parameter n (Mezentsev, 1982).

H)=KX()+W ,V({I)-V({+1])).

The solution of the equations system (1) — (4) is
carried out iteratively. During calculating the initial
value of the humidity is taken equal to the value of
the minimum humidity ratio of the soil, i.e.
W(1)=W,,, where V(1) =1. The convergence of

the solution method is achieved for the fourth step of

:f‘-(l.4-WCH+WFP),

The winter climate in Belarus has a substantial
impact of the Atlantic Ocean, causing frequent and
prolonged thaws throughout the winter. In this
regard, the correction to the melting of snow and
frozen ground were distributed for the colder months
and is equally determined by following equation
(Marchuk, 1982):

(13)

The parameter n adopted differentiated both
within the territory and years, and varied in the
range of 2.5 to 3.4. Analysis of data on runoff,
precipitation and maximum total evaporation for the
Neman River basin have shown the correctness of
chosen parameter 7.

The total humidity is defined as follows:

(14)
the calculation.

Adjustment of the calculated runoff is carried out
using coefficients that take into account the
influence of various factors on the formation of the

measured runoff, i.e.
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Yo (D)= k(D)- Y (I),

where Yp(l) — total measured runoff, mm; k() —
coefficient taking into account the hydrographic
parameters of the basin.

Modeling the water balance of the river is realized in
a computer program and is performed in two stages.
The first step is to configure the model for known

) Runoff, mm

35
30
25
20
15

i | » o

o 1 2 3 4 5 6 7 8 9 10 11 12
Month

(15)
components of water and thermal balances of the
studied river. The first stage ends with plotting the
calculated and measured runoff figures and
outputting the modeling error. The example of
modeling average annual runoff and its intra-annual

distribution is shown in Figure 2.

Runoff, mm
40

35
30

25
20 frm—

10

O 1 2 3 4 5 6 7 8 9 10 11 12
Month

—— measured runoff, == calculated runoff
Figure 2 — Measured and calculated runoff (a — for the Neman River at the Stolbtsy Station;
b — for the Zeimena River at the Pabrade Station)

The measured and calculated runoffs are very
close; therefore the model is correct. The obtained
model parameters were used for the numerical
experiment.

The second stage is a direct modeling the water
balance of the river using the parameters obtained
during model calibration. The calculation of the
water balance is tailored to the specific
characteristics of the studied river. The simulation
results indicate high accuracy of the calculation of
the water balance for both practical applications and
theoretical studies that tested for a lot of rivers in
Belarus with basin area of about 1000 km? (Volchak,
Parfamuk, 2007).

Thus, the developed computer program with
available data on precipitation, air temperature, air
humidity deficits and modern values of the water
runoff, as well as hydrographic parameters of the
basin provides forecast values of the water balance
of rivers.

The technique of simulation has been tested on
almost all climatic parameters that gave the
opportunity to attract additional large amount of

hydrometeorological information that are included in
the balance equations.

When setting up models by the proposed method
have problems with the definition of parameters for
the winter months. The fact that the model did not
accurately included the thaw for the recent years.
Therefore, we conducted an adjustment model
taking into account the thaw. The obtained
difference between measured and calculated runoff
treated runoff formed during thaws, which were
recorded in the settings of the model. When
added

directly to the runoff and its value was subtracted

forecasting runoff this component was
from precipitation. The values of runoff during
thaws were adjusted for the predicted temperature of
the corresponding month. In the first approximation
the value of runoff can be taken from the ratio of
monthly air temperatures and runoff during the
period of thaw.

Forecasting changes of river runoff for the
Neman River basin was carried out by the following
scheme. The model was adjusted for average long-
term data on river runoff, atmosphere precipitation,
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air temperature and deficits of air humidity, obtained
parameters remained in computer. Then entered

forecast value for those weather stations that were

used in the setting model. The last stage was reading
the settings of the model and carrying out the runoff
forecast.

DISCUSSION OF THE RESULTS

Runoff forecasts for 24 rivers in the Neman
River basin for two scenarios of A1B and B1 climate
change were done in two options. The first option is
forecasting without considering the thaw and the
second option with regard to thaw. The results
consist of the model configuration as well as modern
and forecast calculated values of the river runoff.

Based on the analysis of the obtained forecasts the
changes in river runoff for the Neman River basin
preference should be given to the second option.

In tables 3 and 4 shows the forecasted values of
runoff changes for the two scenarios of climate
change in percent to the modern level.

Table 3 — Forecast changes in runoff for the A1B scenario in 2035, % to 2009

River Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Neman Stolbtsy 117.1 | 1192 | 111.8 | 1125 | 130.6 | 197.4 | 614 | 67.6 | 130.0 | 89.4 | 1023 | 1145 | 1143
Neman Mosty 118.8 | 1248 | 126.2 | 111.8 | 153.6 | 1783 | 982 | 99.1 | 1025 | 66.2 | 1109 | 116.5 | 119.0
Neman Grodno 1233 | 124.6 | 1029 | 129.0 | 173.0 | 1344 | 953 | 100.6 | 1059 | 84.6 | 1093 | 123.6 | 1203
Isloch Borovikovshina | 123.5 | 123.1 | 113.5 | 114.5 | 145.1 | 207.6 | 82.0 | 90.6 | 1023 | 90.8 | 103.9 | 1189 | 118.1
Gavya Lubiniata 123.5 | 120.5 | 101.1 | 121.1 | 186.9 | 1733 | 96.3 81.1 | 1024 | 83.8 | 1184 | 1239 | 119.8
Schara Slonim 1159 | 1165 | 1151 | 1159 | 160.0 | 178.3 | 85.8 772 | 143.7 | 939 | 106.7 | 114.8 | 120.8
Svisloch Sukhaya Dolina | 118.8 | 127.1 | 943 | 121.6 | 177.3 | 115.7 | 79.4 | 97.0 | 1043 | 81.9 | 108.5 | 121.9 | 113.0
Vilija Steshytsy 119.9 | 1169 | 116.5 | 109.2 | 1375 | 1432 | 82.0 | 723 717 | 942 | 98.7 | 114.7 | 108.6
Vilija Mikhalishki 119.1 | 111.9 | 99.0 | 1129 | 176.0 | 109.8 | 109.2 | 67.0 | 69.8 | 100.0 | 105.0 | 1149 | 110.3
Naroch Naroch 118.5 | 113.0 | 107.8 | 108.4 | 140.4 | 146.2 | 151.7 | 952 | 72.8 957 | 988 | 114.6 | 1138
Oshmyanka | Bolshiye Yatsiny | 121.3 | 119.5 | 116.4 | 118.6 | 133.9 | 228.3 | 78.8 88.1 | 1022 | 91.0 | 103.4 | 117.7 | 1189
Dubysa Lyduvenai 128.6 | 1253 | 109.2 | 1309 | 48.6 | 93.3 | 1509 | 66.8 | 128.1 | 1162 | 1169 | 1249 | 1157
Jara Taurage 134.0 | 126.7 | 1435 | 107.7 | 276.2 | 159.2 | 168.3 | 133.8 | 128.6 | 118.7 | 114.8 | 130.1 | 1339
Merkys Puvociai 131.0 | 127.6 | 107.3 | 127.7 | 1523 | 74.5 | 100.0 | 94.6 | 1045 | 93.0 | 113.7 | 1285 | 112.8
Sesupe K. Naujamestis 129.9 | 134.6 | 116.0 | 129.0 | 201.7 | 106.5 | 108.8 | 228.0 | 147.0 | 1044 | 111.3 | 125.0 | 1323
Minija Kartena 152.6 | 1329 | 989 | 129.8 | 81.8 748 | 140.7 | 144.1 | 1423 | 1334 | 119.0 | 151.2 | 1264
Sventoji Anyksciai 129.9 | 123.7 | 106.8 | 114.0 | 198.0 | 119.1 | 170.1 | 119.0 | 131.5 | 1148 | 1123 | 126.2 | 127.8
Sventoji Ukmerge 1443 | 1322 | 1033 | 122.7 | 53.9 | 615 799 | 132.1 | 112.6 | 128.2 | 118.2 | 127.9 | 107.4
Zeimena Pabrade 1332 | 1246 | 959 | 1343 | 188.9 | 1473 | 1389 | 444 | 106.0 | 86.6 | 1144 | 1273 | 124.8
Nemunas Druskininkai 1189 | 1239 | 1122 | 1140 | 1352 | 99.2 | 70.1 | 1069 | 107.9 | 82.9 | 109.6 | 1189 | 111.1
Nemunas Nemajiinai 117.4 | 118.1 | 144.6 | 1154 | 142.4 | 160.0 | 113.0 | 1262 | 117.5 | 86.0 | 1103 | 119.2 | 123.8
Nemunas Smalininkai 128.8 | 131.4 | 1055 | 130.7 | 1642 | 1325 | 1063 | 119.2 | 1124 | 82.6 | 111.2 | 1257 | 122.6
Neris Vilnius 136.6 | 1322 | 107.7 | 138.6 | 1385 | 60.9 | 102.4 | 1049 | 101.5 | 91.1 | 1140 | 1293 | 1144
Neris Jonava 128.7 | 126.8 | 155.1 | 117.9 | 1544 | 1619 | 1350 | 1422 | 1229 | 92.0 | 111.0 | 123.6 | 1314
Table 4 — Forecast changes in runoff for the B1 scenario in 2035, % to 2009
River Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Neman Stolbtsy 1062 | 111.5 | 1122 | 90.7 | 110.4 | 187.8 | 255 64.5 | 133.3 | 109.5 | 110.2 | 114.5 | 105.7
Neman Mosty 1053 | 113.1 | 112.1 | 100.0 | 1429 | 172.9 | 65.9 825 | 1447 | 94.0 | 1058 | 116.5 | 112.8

52 6. 306GLINS3SL LOLIRMBOL YHaRMS 3JIA6IMBOL 06LBNGIBOL LyIGHNIM) FOMBNS JBHISIRN NeT1, 2016 V.




FORECAST CHANGES IN RUNOFF FOR THE NEMAN RIVER BASIN

Neman Grodno 1023 | 1149 | 101.9 | 1114 | 1380 | 1344 | 775 | 782 | 157.8 | 1044 | 103.1 | 121.1 | 1128
Isloch Borovikovshina | 113.6 | 1163 | 116.7 | 90.8 | 126.8 | 1959 | 106.0 | 92.9 | 120.0 | 103.5 | 108.4 | 1252 | 1153
Gavya Lubiniata 100.0 | 110.0 | 111.7 | 91.4 | 1519 | 1533 | 128.1 | 38.7 | 136.0 | 109.4 | 115.7 | 1228 | 113.8
Schara Slonim 101.8 | 107.8 | 108.6 | 97.1 | 1344 | 172.6 | 612 | 763 | 1533 | 113.5 | 1150 | 113.0 | 1123
Svisloch Sukhaya Dolina | 93.2 | 113.9 | 100.0 | 102.2 | 1422 | 1147 | 58.8 | 84.6 | 161.1 | 105.4 | 102.3 | 1182 | 107.4
Vilija Steshytsy 102.0 | 1054 | 111.2 | 875 | 107.6 | 147.7 | 110.1 | 107.3 | 104.0 | 110.8 | 98.7 | 118.6 | 107.1
Vilija Mikhalishki 98.5 | 100.0 | 102.9 | 90.6 | 137.7 | 128.8 | 139.5 | 904 | 106.1 | 118.1 | 104.3 | 117.9 | 109.2
Naroch Naroch 1013 | 1039 | 119.8 | 844 | 107.9 | 151.7 | 85.1 | 84.2 | 1009 | 111.6 | 98.8 | 119.5 | 1052
Oshmyanka | Bolshiye Yatsiny | 114.0 | 112.8 | 107.1 | 929 | 124.7 | 2083 | 110.9 | 103.0 | 122.6 | 102.6 | 108.0 | 124.6 | 117.0
Dubysa Lyduvenai 116.1 | 1134 | 106.7 | 1105 | 58.8 | 1113 | 79.6 | 68.9 | 1694 | 143.1 | 1146 | 1284 | 1116
Jira Taurage 112.1 | 1124 | 118.6 | 989 | 181.1 | 197.1 | 114.6 | 89.2 | 1444 | 132.8 | 110.7 | 129.7 | 120.7
Merkys Puvociai 103.8 | 117.8 | 109.7 | 109.1 | 128.6 | 56.4 | 77.8 | 98.6 | 1442 | 111.0 | 1082 | 1258 | 106.6
Sesupe K. Naujamestis | 111.5 | 117.6 | 107.3 | 113.4 | 181.5 | 153.5 | 80.4 | 1449 | 127.8 | 1145 | 948 | 125.7 | 119.9
Minija Kartena 105.0 | 113.9 | 103.5 | 1005 | 67.3 | 77.9 | 847 | 107.9 | 1345 | 1692 | 116.2 | 142.0 | 114.5
Sventoji Anykiiai 113.7 | 110.0 | 113.6 | 1002 | 146.5 | 1282 | 110.0 | 102.8 | 1343 | 133.8 | 106.4 | 1262 | 116.6
Sventoji Ukmerge 119.8 | 118.8 | 1047 | 108.1 | 664 | 788 | 613 | 101.3 | 740 | 156.5 | 122.0 | 129.1 | 101.9
7Zeimena Pabrade 102.4 | 1143 | 99.6 | 108.7 | 169.3 | 149.5 | 1333 | 61.8 | 120.0 | 120.3 | 108.6 | 1242 | 119.4
Nemunas Druskininkai 100.0 | 1123 | 1146 | 950 | 1109 | 927 | 525 | 952 | 139.7 | 105.5 | 110.4 | 118.0 | 1023
Nemunas Nemajinai 100.7 | 1104 | 1155 | 102.0 | 119.2 | 157.7 | 140.0 | 140.8 | 166.0 | 107.4 | 108.1 | 118.5 | 119.9
Nemunas Smalininkai 103.9 | 117.0 | 103.0 | 1129 | 1403 | 158.7 | 79.5 | 81.5 | 141.9 | 105.8 | 100.0 | 125.0 | 1142
Neris Vilnius 1085 | 119.1 | 114.0 | 111.6 | 1109 | 47.6 | 83.5 | 99.2 | 122.1 | 1192 | 107.0 | 1273 | 105.0
Neris Jonava 1114 | 1165 | 127.5 | 1063 | 1358 | 173.1 | 1162 | 99.1 | 124.6 | 1152 | 111.0 | 126.1 | 1216
CONCLUSION
As a result of research we developed a for the Jura River. Scenario B1 has shown a minor

mathematical model to forecast runoff for the
Neman River basin. Modeling of runoff changes for
the two scenarios of climate change A1B and Bl
taking into account the thaw was carried out. The
results for the A1B scenario indicate the increasing
of runoff from 7.4% for the Sventoji River to 33.9%

change in runoff from 1.9% for the Sventoji River
up to 21.6 % for the Neris River.

Development of compensation measures to
reduce impacts from increased runoff of the Neman
River is the subject of further research.
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3ATIACHI MPOYKTUBHOM BJIATA B MUHEPAJIBHBIX
ITOYBAX BEJIAPYCH
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Pecnybnuxa bBenapyco, bpecm, yn. Mocxoeckas 267, 224017

BBEJEHHE

Benapycp pacnonaraeT BceMH BO3MOXHOCTSMHU
JJIS1 yCIEMHOTO COUUAIbHO-3KOHOMHUYECKOTO Pa3BU-
TUSl HAapOJHOXO3AMCTBEHHOrO0 KOMIUIEKca. BaykHou
KOMIIOHCHTOM B IOJIMTHYECKONM M SKOHOMHYCCKOMU
HE3aBHCUMOCTH SIBJISICTCS MPOJIOBOJIBCTBEHHAS 0€30-
MMacHOCTh, KOTOpasi BO MHOI'OM 3aBUCHUT OT arpoKJIu-
MaTHYECKHX pecypcoB. [JTaBHOH 0COOEHHOCTHIO

KIMMATUYCCKUX, arpoOKIMMAaTUYCCKUX UW BOJHBIX

PECYPCOB SBIIIETCS UX W3MEHYMBOCTH, KaKk BO Bpe-
MEHHM, TaK M B IMPOCTPAHCTBE, BBbI3BAHHAs IPUPO-
JTHBIMU (DaKTOpaMHM M aHTPOIIOTEHHBIMU BO3JIEHCT-
BUsIMH. VI3MeHeHWe KiuMara BEI30BET TpaHcdop-
MalHIO 3aMacoB U IMHAMUKHU [MOYBEHHOW BJar, 4To
CKQXXETCS Ha CEIbCKOXO3SIIICTBEHHOM MPOU3BOCTBE,
BOJIOXO35IiICTBEHHOM CTPOMTEIBCTBE, 3KOJOTHYEC-
KOM COCTOSIHMM OKPY’Karolleil Cpensbl.

OBBEKT UCCJIEJJOBAHU U METOJIUKA

3a pacdyeTHyI0 BIQXHOCTh TPH HCCIIEIOBAHUU
BJIaroo0ecre4eHHOCTH TEPPUTOPHU B Hallel padoTe
MIPUHATA HPOOYKMUGHAA 6]ld2d, TO €CTh Biara, Jio-
CTyIHas PAacTeHHSM, COIEpKallasics B MOYBE CBEPX
BJIQKHOCTH 3aBsilaHusA. Bo-niepBBIX, pacyeTsl 3a11acoB
MIPOAYKTHBHOM BJAard OCHOBAaHBI Ha BBIICICHUU
JOCTYIHOM IJIsl PACTEHUH 4acTy BJard U3 OOLIero ee
KOJIMYECTBA B TOYBE. 3amachl MPOAYKTHBHOMN BIIaru
UMEIOT OJMHAKOBYIO IIEHHOCTh Uit (DOPMHUPOBAHUS
ypoXasi CebCKOXO3SIMCTBEHHBIX KYyJbTYp, UYTO o0ec-
[I€YMBAET CPABHUMOCTH BIIYKHOCTH DPAa3HBIX THIIOB
reocucteM. Bo-BTOpBIX, 1O 3amacaM HpPOTYKTUBHON
BJarl BO3MOXKHO OIIEHHTh BJIAroo0ecIie4eHHOCTh
CEJIbCKOXO3AUCTBEHHBIX KYJbTYp, TaK KaK 3HAYEHUS
BJIQKHOCTH PAaCTEHUI CONOCTaBUMBI CO 3HAUYEHMSIMU
BJIOKHOCTH TTOYBBI, KOJIEOMIOIEHCS B TIpEIeNax arpo-
THUAPOJIOTUYECKUX CBOMCTB (KOHCTAHT). ATPOrHApO-
JIOTHYEeCKHe KOHCTAHTHI XapaKTEPH3YIOT TIOBHXK-
HOCTB BJIaTH B ITOYBE M TOCTYITHOCTH €€ IS KyJIbTYD,
MO3TOMY  SIBJSIIOTCSL  (pu3MUEcKH O0OOCHOBaHHBIMH
KOJIMYECTBEHHBIMU KPUTEPHSAMU JUIS KIIacCU(PUKAITN
MIOYB I10 PEKUMY HX yBIaxHeHus [1, 2].

OCHOBHBIMH WCXOJHBIMH JAaHHBIMH TIPU HCCIIE-
JIOBaHUW BOJIHOTO PEXKHMMa U BJIaroo0ecredeHHOCTH
MOCTY>KWJIM MaTepHajbl HaOMOJEHM 3a BIaKHOC-
ThIO TOYBBI Ha MeTeocTaHuusax bemapycu. B pec-
myOJrKe CHUCTEeMaTHYeCKHe HAOIOJCHUS 3a BIaX-
HOCTBIO TTIO4BHI BeayTes ¢ 1950 roma, BHawane Ha 13
CTaHIUAX TUIPOMETECOPOJIOTUYECKON CETH, a B Ha-
crosiiee BpeMda Ha 49. B pesynbrare aHanvsa marte-
pUATOB TIEPBUYHBIX HAONIOJCHUA HA TMONHOTY U
MPOOJKUTEIIEHOCTE TIEpHOo/ia HAOMIOJCHUN ObLIO
0TOOpaHo 44 METEOCTAHIINH, BEIYIINX CHCTEMAaTH-
YEeCKHE HAOJIIOJICHUS 32 BJIAXKHOCTHIO MHUHEPAIBbHBIX
nmouB. Hamu paccMmaTpuBamuch MpOAyKTUBHBIEC BIa-
ro3amnackl MHHEPaJIbHBIX MTOYB CPETHUE 32 BeTreTallu-
OHHBII niepuop (Mait — aBryct) mist 50 cm u 100 cm
CJI05 TTO4BHI [3].

Bpemennast ©3MEHYHBOCTH 3aIIaCOB MPOIYKTHB-
HOH BJIarm OXapaKTepH30BaHA CIEMYIONINMU CTaTH-
CTHYECKHMHU TIapaMeTpaMU: CpelHee 3Ha4YeHHe 3a-
(W),
KOA(pGUIIMCHT BapuallMi 3alacoB IMPOJyKTUBHOU
Biaru (C,) (tabmuma 1).

[acoB NPOAYKTHMBHOM BJIark B IOYBE
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Tabauna 1 — CtatucTHYecKue mapaMeTphl 3a11acoB IPOAYKTHBHON BJIard B MUHEPAIBHBIX ITOYBAX U UX
CTaHJapTHBIC OIMOKH, cioi 0-50 cM, B TEUEHUU BETreTaIlMOHHOTO TIEPHUOo/Ia

Jlata |18.04 | 28.04 | 08.05 | 18.05 | 28.05 | 08.06 | 18.06 | 28.06 | 08.07 | 18.08 | 28.07 | 08.08 | 18.08 | 28.08 | 08.09 | 18.09 | 28.09
Ilecyansie
W,MM | 64 | 58 | 53 | 54 | 50 | 46 | 48 | 51 | 43 | 46 | 51 | 41 | 41 | 35 | 41 49 49
C, |048 046|059 | 120|069 063|080 | 080071 | 074|085 081077077 |079| 071 | 0,68
CynecuaHsle
WoMM | 8 | — | 74 | 65 | 58 | 51 | 52 | 50 | 48 | 49 | 52 | 48 | 46 | 49 | 53 56 60
C, [029] - |030]035]| 042|050 |050]055]| 058 |05 | 054 |053]053]| 050|082 | 048 | 044
CyrJIMHUCTBIE
W,oMM | 124 | 120 | 117 | 102 | 95 | 90 | 91 | 83 | 76 | 73 | 75 | 67 | 66 | 65 | 66 75 76
C, |023]020|025]|026] 036|040 | 043|044 | 048 | 0,54 | 0,59 | 0,55 | 0,55 | 0,51 | 0,49 | 044 | 044
[IpoctpancTBeHHOE pachipenenenne 3anacoB  3HaudeHus: C, IO TEPPUTOPHU CTPAaHBI KOJNEOIIOTCS B

MIPOJYKTHBHON BIIarW B TOYBE B BETETAI[MOHHBIN
MEpHOJ XapaKTEepPHU3yeTCsl CIJIBHOW Te€TepOreHHOC-
ThI0. MakcuMaibHasi BETUYHHA 3a11aCOB IIPOIYKTUB-
HOW BJarum B MUHEPAIHHBIX IMMOYBaX MPUypOUYCHA K
BO3BBIIIEHHOCTSIM. Ha ceBepe cTpaHsl, rae Hanboee
pacmpocTpaHeHbl CYTIIMHUCTBIE TIOYBBI, 3aITachl IPo-
TyKTABHON BJAaru B Pa3HBIX CIOSIX IOYB HM3MEHS-
10Tcd B npegenax ot 45 go 200 mm. MuHUManeHbIe
3armachkl MPOAYKTUBHON BJaru HaOJIOAIOTCS Ha [OTe
pecrny6irKH Ha necyaHbIx mousax (15-50 mm).

B kauecTBe OOBEKTHBHOTO IMOKa3aTelsl OTHOCH-
TEIbHOM W3MEHYMBOCTH 3alacOB  IMPOTYKTHUBHOM
BJIarM MCIOJb30Bacs kodQduuueHt Bapuarun (C,).

W =a -9p+a,-A+a,-H+a,,

rne W; — cpeaHsd 3a BEreTallMOHHBIA Mepuoj
MIPOJYKTHBHAS BIIara MOYBHI, i-TO CIIOS, MM; @, A —
YCIIOBHBIE MPSIMOYTONFHBIE KOOPIMHATHI (IIHPOTA,
JONITOTa) PAacYeTHOro IyHKTa, NPUHUMAeMble, B
JAaHHOM CITy4ae, OTHOCUTENBHO IMyHKTa MUHCK, KM;
H - aGcomtoTHas oTMeTka MOBEPXHOCTH 3eMin (B
banTuiickoif cuctemMe BBICOT) B PacyeTHOM IyHKTE,
M; aj, ay, a3, 49, — SMIUPHUYECKHE KOIDDULIMESHTHI.

npenenax or 0,3 no 0,7 B 3aBUCUMOCTH OT IpaHy-
JIOMETPUYECKOTO COCTaBa IT0YB, YPOBHSA T'PYHTOBBIX
BOJI, YMEHBIIEHHS TEMJIOPECYPCOB W YBEIMYEHUS
OCaKOB. YCTaHOBJIEHO, YTO HM3MEHYHMBOCTH BIIAro-
3amacoB MakcuMaibHa Ha tore benapycu B Ilonecse,
TZle paclpoCTpaHEHbl IecUaHble MOYBBL 3aTeM OHa
3aKOHOMEPHO yOBIBAET C MPOIBIKECHUEM Ha CEBEP.

Ha ocHoBe 00paboTky M aHanmu3a JACKaJHBIX
JTAHHBIX O 3aracax MPOIyKTUBHOW BJIATH B IMOYBE 3a
MHOTOJIETHUH TEPHOJ BBISBIEHBI IPOCTPAHCTBEH-
HBIE 3aBHCUMOCTH (hOPMUPOBAHUS 3aMacoB MPOAYK-
THBHOU BJIar'y, KOTOPBIE MOYKHO MPEICTABUTH B BUJIE
MOJIMHOMA TIEPBOI CTENEHHU:

)

Tak Kak NPOCTPaHCTBEHHO-BPEMEHHAs W3MEH-
YUBOCTh 3alacoB MpPOAYKTHBHOM BJIard ormpeje-
JsieTcsl TeMu ke (pakropamu, 4TO M CaMM 3aIlachl,
MBI alIIIPOKCUMHUPOBAIH MPOCTPAHCTBEHHOE U3MCHE-
Hue 3HaueHUst C, TakoW ke aHANIUTHYECKOH (yHK-
nueit. [lomydennbie kod3duumeHTsl ypaBHeHUs 1
JUISL Ka)XJOTO pacueTHOro CJI0sf TPUBEICHBI B
tabmuue 2, tae R koadduument koppemsuuu.
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3ATIACHI TPOAYKTUBHOM BJIATH B MUHEPAJIbHBIX IIOYBAX BEJIAPYCH

Tadauna 2 — KospdummenTs! perpeccun ypaBHeHuUs |

Croii a | ay | az | ap R
JIOH, CM =
3amachl MPOIYKTUBHO BJIard B MUHEPAJIbHBIX ITOYBaX
0-50 0,084 0,037 0,235 36,72 0,71
0-100 0,142 0,09 0,34 61,09 0,73
KO3 PHUIHUEHT BapHalliH 3aI1acOB MPOAYKTUBHON BIIarH

0-50 -0,0005 -0,00012 -0,000105 0,63 0,62
0-100 -0,00032 -0,00016 -0,0011 0,56 0,61

ConepxaHue CpeIHUX MHOTOJIETHUX BEJIUMYUH
MPOYKTUBHOMN BJIATM MOYKHO PACKPHITH C IIOMOIIIBIO
00eCIICUeHHBIX 3HAYCHHUH, KOTOPBIE ITOKa3bIBAIOT,
KaK 4acTo NMpU TOM WIM HUHOU CpeaHEH BEeIHYMHE
HaOJIOJAIOTCS 3arachl BJIATH BHIIIEC OMPEIEICHHBIX
rpanauuit [4]. IlpoBeaeHHBIH BEpPOSTHOCTHO-CTA-
THCTUYCCKUN aHalM3 BPEMEHHBIX PSIOB 3aIlacoB

MPOAYKTUBHOW BJIaTW TMO3BOJMI IOJ0OPATh CXEMY
TEOPETHUYECKON  ammpoKCHMaIlMi KPHUBBIX obec-
MEYEHHOCTH (3aKOH OMHOMHMHAIBHOTO —pacrpene-
neans win KpuBod I[lmpcona III Tuma), uto mo-

3BOJIMJIO  MONYYHWTh BEJIMYMHBI 3alacoB  Ipo-
NYKTUBHOW BIIaTM  Pa3JIMYHON  00eCred4eHHOCTH
(Tabmuma 3).

Tadauua 3 — 3anacel NPOyKTUBHOM Biard B 50 ¢M ClIo€ MUHEPAJIbHBIX ITOYB 33 BEr€TallMOHHBIA TEpUOL

pasTUIHON 00€CTIeYUeHHOCTH

MerteocTanumn

= Bpect BbapanoBuun Butedck T'omens MpuHck
3
5 9 o o o )
S, o) S S S S
s 2ol of | Bo | o8| Be|log|Be|eg|Bel|ot
o eS| SE|g8:S | EE|:E|SE|EE|5E|2f |5
=) a 2 L= a 2 2= a 2 S a 2 S a g g =
54 5 o o 5 o o = 5 o o = 5 o o = 5 o c =
T >3 | 3 E =3 | o & >3 | 3 E >3 | 3 E =3 | o &8
= s o Q. o s o ST s o TS s o & o s o S o
13 g« = = 9 % = = 9 % = = 9 g« = = Q % = = 9
S E g g & E 2 Sy E 2 2= E 2 g = E 2 g £
= =’ [ X [ X [ X [ xoa o
< 5 = 5 = 5 = 5 = 5 =
5 o Q. Q, o9 o

= = =~ =~ =
Wcep, Mm 44 44 62 62 108 108 66 66 89 89
Cv 0,3 03 0,57 0,37 0,23 0,23 0,34 0,34 0,26 0,26
Cs 1,36 1,2 0,74 0 0,23 -0,2 0,68 0 0,13 0
X 5 69 69 93 100 144 147 100 104 119 128
5 10 61 62 86 91 136 139 92 96 113 120
(&]
2 25 51 51 74 77 122 125 80 82 101 105
§ 50 42 41 61 62 108 109 66 66 89 89
::j 75 35 34 49 46 93 92 52 51 77 74
%3 95 27 27 32 24 73 66 34 29 60 51

KonnuecTBeHHas oOlleHKa W3MEHEHHS BpPEMEH-
HBIX DPSIOB 3alacoB NpOAYKTUBHOM Biaru B 50 u
100 cM cnosix MUHEpalbHBIX TOYB OLEHHBAJIACH C
IIOMOIIBIO TpagueHTa o (MM/JIET), KOTOPEIN Xapak-
TEPU3yEeT CKOPOCTh YBEIWYECHHE (+) WIN YMEHBb-
meHus: (—) 3a OTPEe30K MPOBEACHUS BPEMEHHOTO
psana (orpe3ok 10 jer). B pesynbraTe ycTaHOBIEHO,

YTO OTPUIATEILHBIA TPEHJ 3aI1aCOB MPOyKTUBHOU
BJard B BEreTAl[MOHHBIN Tepuoji HabmomaeTcs B
CYTJIMHUCTBIX MOYBaX B ITOJABJISIONIEM YUCIIE KA
TEIUIOr0 TMepHoja MO JaHHBIM METEOCTAHIIUU
BepxHeaBUHCK, Takas K€ TCHACHIUS IPOCISKUBA-
ercs B mouBax wereoctaHiuii Cenno u Opia.
[TonoxuTenbHBIE TPEHIBI 3aMacoB MPOAYKTHBHOI
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Boauek A.A., llnenauk H.H., Illemxo H.H.

BJIard HAOJIIOAIOTCSA B IOYBAaX HA METEOCTAHIIUAX:
IMMapxoBmuna, Mapeuna I'opka, I'pogno, Bomko-
BbICK, KoctiokoBuumn, bapanoBuun, boOpyiick,
JKimo6un, Bricoxoe, ITomecckas, Jlempummpl. Onu
HauOoyee SpPKO BBIIEISIOTCS B TpeThel Jexane
HIOHS, Korja HaOMogaeTcs HauOoJblee KOIu-
YECTBO IYHKTOB C IMOJIOKUTEIbHBIM T'PaJUEHTOM
M3MEHEHUS 3alacoB NPOAYKTUBHOH Biaru B 50 cm
CJI0€ MUHEPAIBHBIX MOYB. DTO BBI3BAHO TpaHCHOp-
Malueil KIMMaTU4YeCKHX YCIOBHI, B YaCTHOCTH,
M3MEHEHUEM TEeMIIepaTyphl BO3AyXa, aTMOCHEPHBIX
0CaJIKOB M CKOpOCTH BeTpa. B MerpoBoM croe
MUHEpPaJbHBIX  TIOYB

IMOJIOKUTCIIbHBIC TPEHAbI

3allacoOB MPOAYKTUBHOM BJIArM XapaKTEpHbI IS

mouB B paiione boOpylicka, bapanoBuueii,
Mapsunoii I'opku, Ilonecckoi, Jlenpuun, Ilapkos-
muHbl. OTpULATENbHBINA — B CYTIIMHUCTBIX [10YBaX B
paiione BepxHensuHcka. Ha ocTanbHBIX Hccneny-
€MBIX TEPPUTOPHAX CTAaTHCTUYECKH 3HAYHMMBIX
TPEHJIOB 3aI1acoB NMPOLYKTHUBHOHN BJIaTM B METPOBOM
CJI0€ HE BBISABIECHO.

Ilo pe3ynpraTram MCCIENOBAHUN HaMU BBITIOIHE-
HO pailioHupoBaHue Teppuropun bemapycu 1o
JIMHAMUKE 3aracoB NpoayKTUBHOU Biard B 50 u 100
CM CJOSX MUHepanbHbIX 1mo4B. CpemHue OTKIOHE-
HUS IPaiMEHTOB U3MEHEHUs 3aI1aCcOB IIPOYKTUBHON
14%,

OTJIeNbHBIX ciydasax nocturaet 30% (pucyHok 1).

BjJarm 1O 30HaM COCTaBJIAKOT X0Tdd B

!
%

BUTEBCK A\

180
&

P Hofy

Sparwnte

5
fve.

pentrin H

a) B cj1oe 0 — 50 cMm
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3ANIACHI TIPOAYKTUBHOM BJIATU B MUHEPAJIbHBIX ITIOYBAX BEJIAPYCH
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Pucynok 1 — PaiionupoBanue teppuropun benapycu no nmnamuxe
3aMacoB NPOAYKTUBHOI BJ1ard B MUHEPAIbHBIX MOYBAX
I —30Ha ¢ OTHOCHTEIbHO MOCTOSIHHBIMH 3aMlacaMU NPOAYKTHUBHOMN BJIaru;
II — 30Ha yBe1MUYeHMA 3aN1ACOB NPOAYKTUBHOM BJaru;

III — 30Ha yMeHbLIEHHS 3a11aCOB NPOAYKTUBHOM BJIaru.

M3MeHeHus: 3amacoB MPOJYKTUBHOM BJIard BO
BPEMEHU HMEIOT CJIOXKHBIM XapakTep, 4YTO CBUJE-
TENbCTBYET O MHOTO(AKTOPHOCTH W3MEHEHHUS pac-
CMaTpUBAEMON BEJIMYUHBL. B F0KHON 4acTH CTpaHBbI
BBIJCJISIFOTCS] 30HBI C POCTOM 3aI1acoB MPOIYyKTUBHON
BJIArM B MUHEPAJIBHBIX [I0YBaX M 30HA, IZI€ BJAro-
3amachl OCTAalOTCsl TMOCTOSHHBIMH. B ceBepHONl
LIEHTPAJIbHOM YacTsSX CTpaHbl XapaKTep HW3MEHEHHs
3amacoB MPOJYKTUBHOM BIard OTIWYAeTCs OObIIeH
IIECTPOTOH, YTO CBSI3aHO C OONBITNM pa3HOOOpazueM
IIOYBEHHOI'O MTOKPOBA, & TAKXKE U3MEHEHUEM KIIMMa-
TUYECKUX PECYPCOB.

OO0mass 3aKOHOMEPHOCTh JWHAMHKH 3aracoB
IIPOJYKTUBHOH BIIarM 3aKJIIOYAETCs B TOM, YTO 30HBI
UMEIOT IWIMPOTHBIM XapaKTep pacHpeleicHus IIo
Tepputopun benapycu, 3TO BBI3BAHO TEM, YTO Ha

mporecc (OPMHUPOBAaHUS 3amacoB MPOTYKTUBHOU
BJIard B TOJYMETPOBOM CJIO€ TOYBBI, B OCHOBHOM,
BIUSIIOT KIMMaTh4deckue (hakTOphl, a OHH, KaK H3-
BECTHO, MMEIOT HIMPOTHBIM XapakTep pacrpocTpa-
HeHus. HapylieHue 30HanbHOW JUHAMUKH 3aI1acoB
MPOJYKTUBHOM BJIard B METPOBOM CJIO€ MUHEPaJb-
HBIX MTOYB MPOUCXOIUT BCIIEACTBUE BIUSHUSA THAPO-
FEOJIOTUYECKUX YCIIOBUM, YTO BHOCUT B NPOCTpaH-
CTBEHHYIO CTPYKTYPY pallOHHpOBaHHS CyOMEpUANO-
HaJbHYIO cocTaBisiomyto. IlpennaraeMelii mMeton
KapTHUPOBAHMS MO3BOJISIET YYHUTHIBATH A30HAJIHHBIC
0COOCHHOCTH YBJIaXXHEHHUS! TEPPUTOPUH, YTO OYECHb
CYILIECTBEHHO JJIsl OUEHKU MPOAYKTUBHOCTHU 3€MEb,
MPOBEJICHUS MEIUOPATUBHBIX PabOT W IUIAHUPO-
BaHUs CEJIbCKOXO03HCTBEHHOIO IIPOU3BO/ICTBA.
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Boauek A.A., Inenauxk H.H., lemxo H.H.

BbIBO/JbI U PEKOMEH/JIALIUN

Ha ocHoBe wHMerommxcs JaHHBIX O 3amacax
HpOI[yKTHBHOﬁ BJlari B MHUHCPAJIbHBIX IIOYBAaX M
COBPEMEHHBIX CTATHCTUYECKUX METOJIOB BBIMOJIHECH
KOMIUICKCHBI aHAJIN3 MPOCTPAHCTBEHHO-BPEMEH-
HOW WU3MEHYMBOCTH BJIAarooOECIIEYCHHOCTH TIOYB Ha
Tepputopru benapycu B yCIOBHSX HU3MEHSIONIMXCS
(hakTopoB.
BBITOJTHEHHOW — PaboThI

IPUPOAHBIX W AHTPOIIOI€HHBIX

OCHOBHBIE  PE3YJIbTATHI
3aKITIOYAIOTCS B CIICIYIOMIEM:

1. BpiABIEHO NPOCTPAHCTBEHHOE paclpesee-
HUE 3anacoB npoaykTuBHO# Biaru B 0-50 u 0—-100
CM CIIOSIX MHUHEpPATbHBIX II0YB HA TEPPUTOPHUH
Benapycu. IloaTBepxkaeHo, 4to QopMHpOBaHHE
BJIar03amacoB 3aBUCHUT OT penbeda, rpaHyIoMeTpHr-
YECKOTO COCTaBa MOYBHI U KIIMMATUYECKUX yCIOBUM.
B 3aBHCHMMOCTH OT CIIOS IIOYBBI MaKCHUMAaJbHAS
BEITMYMHA 3allacoB MPOMYKTUBHOW BIIard W3MEHsIE-
Tca ot 45 go 200 mMM. MuHHManbHBIE 3amachl
MIPOXYKTUBHON BJIATM HAOIIOAIOTCS HA I0T€ CTPAHBI
B IECYAHBIX IOYBAX U ISl HUCCIEIYyEMBIX CJIOEB
COOTBETCTBEHHO paBHbl 15-50 mM. YcTaHOBIEHO,
YTO M3MEHYMBOCTH BJIaro3amacoB B METPOBOM CIIOE
Ha 10-30% MeHbIIEe, yeM B IIaXOTHOM cioe. M3-
MEHUYHBOCTh 3aIlacOB IMPOIYKTUBHOW BIIarMl MaKCH-
MajgpbHa Ha [ore bemapycw B TeCUaHBIX MOYBaX H
3aKOHOMEPHO CHM)KAeTCsl B CEBEPHOM HaIlpaBJICHUU.

2. Ilomy4yena KoMUYECTBEHHAsI OICHKA JMHAMH-
KM 3anacoB npoaykTusHo# Biard B 0—50 u 0-100 cMm
CJIOSIX TI0YB 32 TMEePUOJ] HCTPYMEHTAIBHBIX HAOIO-
nenuit. OmpeneneHo, YTO JAMANa30H KoJieOaHUI
rPaIMEHTOB HW3MEHEHMs 3alacoB MPOIyKTUBHON
piard B 0—50 cM cioe mo KIMMaTU4eCKUM 30HAM
cocraBisieT: s ceBepHoit oT — 21,6 mo 11,2 mm/10
ner, AN HeHTpaibHoi oT — 4,9 mo 15,5 mm/10 ner,
st 1oxH0# oT — 0,16 1o 15,3 Mm/10 ster. B 0 — 100
CM CIIO€ TIOYB JHUara30H KoJieOaHW T'pajleHTOB
COCTaBJIIET: OT — 36,7 10 16,9 mis ceBepHOW 30HHI,
ot — 8,3 mo 21,1 nns meHTpanbHOM 30HH U OT — 4,3
no 22,9 mm/10 ner gns roxHOM 30HBL. CTaTHCTH-
YeCKHA 3HAYNMBIC Pa3Indusl B M3MEHEHHUSIX 3aIllacoB
NPOIYKTUBHOM BIArd IMOYBBI B BEreTAI[MOHHBIN
nepuox ¢ 1960 mo 1980 r. m ¢ 1981 mo 2001 r.
HAOJIIOIAIOTCS B MOYBaX B pailOHE PaCIOIOKECHHS
MeteoctaHimii bapanosuun, boOpyiick, BoiakoBrIck,
Knobun, Jlenpuuiisl,

BepxuenBunck, I'poaHo,

Munck, Mapeuna ['opka, Ilomecckas, rme abco-
JMIOTHAs pa3HMIIA B 3amacax IPOIYKTHUBHOW Biaru
coctaBmia 6oiee 15%.

3. BroImonHeHO palOHUPOBAHWE TEPPUTOPUHN
Benapycu no xapaktepy JUHAMUKH 3alacoOB MPOIY-
KTHUBHOW BJard B MUHEpaJIbHbIX MOuYBaX. B rokHOHI
gacTu bemapycu BbIIENIEHBI 30HBI C YBEIUYCHHEM
3aMacoB NPOAYKTUBHOM Biarun B MOYBaX U 30HA C
OTHOCHUTEJIBHO IIOCTOSIHHBIMM BJlaro3anacamu. B
CEBEPHOM U LICHTpalbHOU 4YacTaxX benapycu xapax-
Tep U3MEHEHUs 3aI1acoB BJIard OTIMYAeTCs OOJbIIeH
MEeCTPOTOH, YTO CBSA3AHO C OOJIBIINM Pa3HOOOpa3HEM
MoYBeHHOTO TOKpoBa. OOIIast 3aKOHOMEPHOCTh JIH-
HaMUKH 3aI1acoB MPOJYKTUBHON BJIard 3aKIHOYAETCS
B TOM, YTO 30HBI MMEIOT IIMPOTHBIA XapakTep pa-
crpeneneHust no tepputopun benapycu. 21O BbI-
3BaHO TEM, YTO Ha Mpolecc HOpMUPOBAHUS 3arIacoB
MPOYKTUBHOM BJIard B MOJIYMETPOBOM CIIO€ TIOYBHI,
B OCHOBHOM, BIIUSIOT KIMMaTH4ecKkue (akTophl, KO-
TOpPBIE UMEIOT CYyOITMPOTHBIA XapaKTep pacmpocTpa-
HeHus. HapylieHue 30HanbHOW JUHAMUKH 3aI1acoB
MPOJYKTUBHOM BJIard B METPOBOM CJIO€ MHUHEPaJb-
HBIX MOYB IPOUCXOTUT TAKKE MOJ BIUSHUEM TUAPO-
FEOJIOTUYECKUX YCIIOBUM, YTO BHOCUT B IPOCTPaH-
CTBEHHYIO CTPYKTYPY PallOHHPOBAaHUS CyOMepuaua-
HaJbHYI0 COCTaBJISIOLLYIO.

PesynbraThl ncciaenoBaHrs NO3BONIMIN OJOUTH
K PEIICHUIO psJia IPAKTUYEeCKuX 3a1a4. Pazpaborana
METO/JMKA IPOrHO3UPOBAHUSA YPOXKAUHOCTH KapTo-
(ensi, 03UMON P>KU, MHOTOJIETHUX TpaB B bpecrckoit
00J1acTU C UCHOJBH30BAHHEM B KA4eCTBE MPEIUKTO-
POB OONBIIMHCTBA BO3ACHCTBYIOIIMX Ha YpoOXKaii-
HOCTB (hakTopoB. Onpe/esieHa BeTMYHMHA aCHHXPOH-
HOCTH B (DOPMHUPOBAHUHM YPOKANHOCTH CEITHCKOXO-
3SUCTBEHHBIX KYJBTYP B 3aBUCUMOCTH OT MOTOIHBIX
ycnoBuii. [lonyueHHbIe pe3yJbTaThl MOTYT OBITH UC-
TTOJIB30BAHBI IS MOJEITUPOBAHMSI U TIPOTHO3a YPO-
JKalHOCTH TIPU PA3IHYHBIX CLECHAPHUSIX H3MEHEHUS
KJIIMarTa.

BrIlosIHEHHBIE UCCIEI0BAaHUS MOTYT HCIIOJIB30-
BaTbCsI TAKXKE I OLEHKH TEPPUTOPUU IO YBIIAXKHE-
HUIO JUIS pa3IMYHBIX KyJIbTyp. IIpoBeneHHbIe uccne-
JIOBAaHUS TMMO3BOJWIM YTOYHHUTH CPETHEB3BEIIICHHBIC
3HAYEHHUS MEJIHOPATUBHBIX HOPM AJI1 MHOTOJIETHUX

TpaB. Ha ocHOBaHMM aHanm3a CyIIECTBYIOIINX
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3AIIACHI TPOAYKTUBHOM BJIATA B MUHEPAJIbHBIX IIOYBAX BEJIAPYCH

TEeHJICHIIMN U3MEHEHUS 3aracoB MPOJAYKTUBHON Blia-
U B MOYBe MO cpaBHEeHUIO ¢ 1980 rogom ycTtaHoB-
JIEHO, YTO MJIsl PailOHOB, UMEIOIINX TEHACHIUIO K
YBEIUYCHHUIO TTPOYKTUBHBIX BJIAr03aracoB, MEJHO-
patuBHBIe HOpMBEI S50-TH TIPOIEHTHOW OOecreyeH-
HOCTH HEOOXOIUMO YMEHBIINTh B [ 'pomHEHCKOM

obmnactu Ha 35 %, B Buredckoii — Ha 16, B MUHCKOI
— no 30, B bpecrckoit — 10 20 %. PaifoHBI C BBI-
SIBJICHHOW TEHJICHIIUEH YMEHBUICHUS IIPOLYKTUBHBIX
Biaro3amnacoB (ButeGckas oGmacth) TpeOyroT yBe-
JIMYCHHUS OPOCUTEIBHBIX HOPM 10 8% OTHOCHUTEIBHO
MEJIMOPAaTUBHBIX HOPM paccyUTaHHbIX B 1980 r.
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HUH, oOecrieynBaONINX MOJIy4YeHHE BBICIIEro odpa-
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Pacny6niki benapych; crapiubiHs ran. paa. Kajerii
I.9.H. M.Y. MscHikoBiu.— MiHck, 2002— C. 98 — 111.
4. T'yces E.M., HaconoBa O.H., bycaposa O. E.
Yder mpocTpaHCTBEHHOW H3MEHUYHWBOCTH TEPPUTO-

ream3ii npel  Camernie MinicTpay

pUH TIPH MOJAEIMPOBAHUH IWHAMUKH BJIAro3anacos
U CyMMAapHOTO HMCIapeHHs Ul palilOHOB CTENHOW U
necocTenHo# 30H // Bomabie pecypcesl.— 2002— T.29,
Ne 1.-C. 107 -1109.
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Boanbie pecypcebl

YIIPABJIEHUE BOJAHBIMU PECYPCAMMU I'PY3UU B
YCJOBUAX TPAHCI'PAHUYHBIX PEK

N.K. HoppannmBuiau, U.P. UpemamBuian, K. T. Hopaanumsuiu,
J.LI. IHouxsepus, JI.b. buianumsuimn

E-mail: irinaiord48@mail.ru

WNHctutyT BogHOro xo3siictea uM. L. Mupnxynasa

pr3I/IHCKOI‘O TEXHUYCCKOTO YHUBEPCUTETA

np. U. Yasuasaaze 60°, 0179, r. Téuwmucu, [py3us

BBEJAEHME

Bopanrie 3amacel — oqHa W3 BaAXKHEHIINX YacTel
HAIlMOHAJILHOTO JOCTOSIHUSL TocyAapcTBa. Bompockl
yIpaBJeHHs, TUIAHUPOBAHUS M SKOHOMHKHA BOJHBIX

pecypcoB' B YCIOBMAX TPaHCTPAHHYHBIX BOJHBIX
O00BEKTOB — TMpPHOOpETacT OCOOYH BaXXHOCTh B
MOCIICTHEE BPEMSI.

OCHOBHASA YACTD

IlepBoe omucanue MOBEPXHOCTHBIX BOJHBIX 3a-
nacoB [py3un ObITO OCYIIECTBICHO B CEMUAECATHIX
ronax mnponutoro crojetus [8]. OueBHIHO, YTO B
TE€YEHHE TIOCIETHUX HECKOJNBKUX NECATHICTHHA B
['py3un co3maHbl HOBBIE BOJAHBIE OOBEKTHI, OMHCA-
HUE U Kiacch(UKanus KOTOPBIX IIPOBEIEHa aBTO-
pamu maHHOH paboTHI [1, 6].

Pexku. Boanbie 3amacel I'pysun BkIOYarOT B
ce0s1 pedHOl CTOK, 3amackl BOJAKI B BojoeMax (Bo-
JOXpaHWInIIa, 03epa, 00J0Ta), JIETHUKH, TIOI3EM-

Hbele Boxbl. CieayeT OTMETHTh, YTO K TpaHCIpa-
HUYHBIM peKaM CTpaHbl OTHOCATCA: peka Yopox
(bacceiin Yepnoro mopsa, Typuwus), pexa Kypa
(6acceitn Kacnmiickoro mops, Typuwus, Asepbaii-
IoKkaH), pexa [lebenma (mpaBwiii mpUTOK p. Xpamd,
ApmMeHns).

Boanele 3anmacel pek I'py3um sBISAIOTCS OC-
HOBHBIM HMCTOYHUKOM BojomnoTpebienus. B I'pysun
nmpotekaioT 26060 pex, OCHOBHBIE XapaKTEPUCTUKU
KOTOPBIX NMPHUBEJCHBI B Tabmuiax 1, 2, 3, 4; puc. 1.

1 o
31echr HeoOX0AUMO pPasrpaHMvyeHve IOHATHU «BOJAHBIC 3allaCcbD> U «BOAHBLIC PECYpPCHD). Onpez[enemzle

«BOAHBIE 3aMacCbD> AA€T NMPEACTABJICHHE 0 HAJIUYHUHU BCEX BHI0B BOI. K «BOAHBIM pecypcamM» MOKET ObITh

OTHECCHA Ta YaCTh «BOAHBIX 3al1aCOB», KOTOPad UCHOJbB3yETCH Y€/ I0BEKOM. B cocTaB KOMIIOHEHTOB «BOJHBIX

PecypcoB» BKJIYAKTCH PEeKH, 03epa, JIeTHMKH, 00/10Ta, MoA3eMHbIe BOJAbl, B TOM 4HCJe TePMUYECKHE M
MUHepaJbHbIe, KaHAJbl, BoAoXpaHuwInma. CocTaB KOMIOHEHTOB «BOJHBIX PecypcoB» O0bEIUHsSIET: PeKH,
03epa, JeIHHKH, 00JI0Ta, MOA3eMHbIe BOAbl, B TOM 4YHCJIe TepMHYeCKHe H MHHEpPajJbHble, KaHAJIbI,

BOJOXPAHUJIHINA.
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Tabnuna 1
OcHoBHbI€ TOKa3aTeaun pek I'py3un
Muromas KosnyecTBO pek (B unc/auTese), NPOTAKEHHOCTD (B 3HAMeHAaTeJIe), KM. ‘IacTOT“a
TepPUTOPHH ThIC. O4YeHb MaJble, Ma..m,le, cpe%ume, KpYNHbIe, BCEro pe4Hoi
o’ L<25km. | L=257100 km. | L=1007500 km. | L>500km. ceTH
KM, /KM
BocTounas I'py3us
8869 7T 4 1 7951
37214 19544 3020 971 513 23925 114
3anaanas I'py3ns
32434 18036 64 9 _ 18109 1,07
30946 2723 1373 35042
Bceero: 26060
58967
Tabnuua 2
3anac Boa B pexax I'py3uu
Mnomans Iaomwann CpenneronoBoii | CpeaHeroaoBoii cTOK O0mmii
Peruon perunona, | Bojoc6opa, ThiC. | MECTHBIN CTOK, € COCeTHNX CpeIHeroa0Boii %
ThIC. KM KM’ KM’ TeppuTOpHii, KM’ CTOK, KM’
Bocroumast | 5 5 46,66 12,64 2,07 14,71 223
I'py3usn
Sanazuas 32.42 52,60 43.60 7.44 51,04 777
I'py3us
Bcero: 69,70 99,36 56,24 9,51 65,75 100
Tabnuua 3
Kouan4yecTBo pek B 0acceilHaX 0CHOBHBIX BOI0TOKOB BocTouHoii I'py3uu
Kommuecto Kommgectso Komuaectro KommuectBo mputokos p. Tepek, Acca, AHIOKH, Bcero
IIPUTOKOB IIPUTOKOB IIPUTOKOB [upukura Anazanu, Anazanu, Tymerckoit Ana3ann
p- Kypa p. Mopu p- Anazanu
4882 509 1803 757 7951
Tabéauua 4
KonnuecTBo pek B 0acceiiHaX 0CHOBHBIX BOAOTOKOB 3anaaHoi ['py3un
Ne | Ha3Banme OacceiiHa KoauyecTBo pek Ne | HazBanmue 0acceiiHa peku KonuyecTBo pek B
pekn B Oacceiine Dacceiine
1. |Ksupuna 2906 15. |Tammasra 317
2. |Cymnca 1428 16. |Yupyxuc-llkanu 305
3. | Xobu 1418 17. | AMTKenu 274
4. | I3upyna 1386 18. | Auau Dpuc-L{kamu 271
6. |Lxennc-Lxam 897 20. |Huarypm 242
7. |HaraneOun 727 21. | Joxymn 234
8. | b3biOb 614 22. | Dxpyuyna 225
9. |Texypa 503 23. |Yopoxu 3
10. | Xanuc-Ilxamn 413 24. |IIpouune 2942
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11. |YonalOypu 402 25. | Beero o 3ananuoii ['py3un 18109
12. |Puonu 384 26. |Bcero no Boctounoii [ py3un 7951
13. |Yonoku 334 27. |Bcero: 26 060
14. | XooOuc-Ilxamu 333

“) lnuna p. Yopoxu ua Tepputopun ['py3un Bcero 26 KM, B pe/ie/iaX KOTOPOii — 3 IPUTOKA.

E=21 — ropuas sona
2 — IlpexropHas 30Ha
: 3 — Husuna

b
Ve 5 3
A& O'x/l’la / N
. paBaHi,
2V v

Puc. 1. OcHoBHbBIE peKH U BoaoxpaHuwmima I'py3uu (Ha3BaHUusl BOAOXPAHUJIUIN COOTBETCTBYIOT
HyMepauuu, NpUBeAeHHOl B Tadauue 5)

Bopoxpannauma. B HacTosmiee Bpemst Ha Tepputopuu ['py3un co3nano 51 Bogoxpanwmmuil (00muid 00beM
3,482 MiH. M), Cpe KOTOPBIX 32 — uMeroT 06beM Goree 1 mua. M ° [2] (Tabu. 5, puc. 1).

Tabnauua 5
Mopdomerpuyeckne napamerpsl Bogoxpanuiauin I'pysuu
OcHOBHBIE IOKA3aTeJIH .
B
cooTBET | HazBanue . i V. IF, =t E CoBpemeHHOE
CTBHH C BOJOXPAHUJIHIIA Vionns KM F, km Q2 COCTOSIHHE
M S
puc. 1 £
=
1 2 3 4 5 6 7 8
Kpynnebie> 1 kv’
JlxBapckoe
1 1 1,092 13,48 81,00
(Mnrypexoe) , , , 3 (bYHKIIOHHPYET
Cpeanne 0,1+1,0 kv’
15 2 Kunpanbsckoe 0,520 11,52 45,20 3,4 (YHKIIMOHUPYET
24 3 CuoHckoe 0,325 11,40 28,50 u,3 | QYyHKUHOHHpPYET
19 4 Xpamckoe (L{ankckoe) 0,312 34,00 9,17 3 (bYHKIHOHHUPYET
25 5 Toummcckoe (1o 0.308 11.80 26.10 - (YHKIHOHUPYET
TIPOCKTHBIM JJAHHBIM)
2 6 TNanbsckoe 0,145 8,00 18,14 3 (YHKIIOHHpPYET
33 7 JlaxGe 0,140 _ _ " He QyHKIHMOHHUPYET
34 8 Jamuc Mta 0,140 _ _ H HE QYHKIIMOHUPYET
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Meaxkue < 0,1 KM’

7 9 Txubynbckoe 0,084 11,50 7,30 3 (hyHKIMOHHpPYET
3 10 [Taopckoe 0,071 13,20 5,37 3 (hyHKIHOHHUpPYET
17 11 Anretckoe (Toucckoe) 0,065 2,30 28,0 " (YHKIHOHUPYET
10 12 Jxannapckoe 0,052 12,50 4,16 " (bYHKIHOHHUPYET
14 13 3oHKapckoe 0,040 1,40 28,60 " (hyHKIMOHHUPYET
(ITarapaJluaxsm)
5 14 I'ymatckoe 0,039 2,40 16,30 3 (bYHKIIOHHPYET
4 15 Jlamxanypckoe 0,024 1,40 17,10 3 (bYHKIHOHUPYET
6 16 Bapmuxckoe 0,0146 5,07 2,88 k) (bYHKUHOHHUPYET
9 17 3al2C 0,012 2,00 6,00 k) (DYHKIIHOHHPYET
2 jg | Haxyomo 0,011 2,00 5,00 g | QymewmOHHpyeT
(Imanncckoe)
23 19 Kymucckoe 0,011 5,40 16,90 | He QYHKIUOHHUPYET
maisie < 0,01 kv’
13 20 Hanap6asesckoe 0,0082 2,00 4,10 " (hyHKIOHHUpPYET
16 21 Hapexsasckoe 0,0068 0,56 12,10 " (YHKIHOHUPYET
21 22 TTanTHanckoe 0,0053 0,62 9,04 H (bYHKIHOHHUPYET
31 23 Kymmucxesckoe 0,0040 0,65 6,15 | (bYHKIHOHHUPYET
27 24 | Kyauroperoe 0,0035 3,00 1,16 g | QyHKumOHHpYeT
(Jlarmmarmuc-Kype)
20 25 Mrtutcazupckoe 0,0033 0,82 4,06 " (YHKIHOHUPYET
11 26 3pecckoe 0,00208 1,77 1,17 " (bYHKUHOHHUPYET
8 27 Kyxckoe 0,0019 0,30 2,71 " (DYHKIIMOHHPYET
28 28 OKTA0pBCKOE 0,0017 0,23 7,60 " (DYHKIIHOHHUPYET
26 29 Yansckoe 0,0017 0,35 4,85 " (YHKIHOHUPYET
29 30 Tener-Llxanbckoe 0,0016 0,14 11,44 H He QYHKIUOHHUPYET
12 31 IIxenuc-Ya (Yae) 0,0015 0,30 5,00 " (bYHKUHOHHUPYET
35 32 AxaieHu XeBckoe 0,0015 - - " He (QyHKIUOHHUPYET
32 33 TaBukapoiickoe 0,0013 0,255 0,57 " (hyHKIIHOTHPYET
30 34 Kpanuncxesckoe 0,0012 0,27 4,67 " HEe QYHKIIMOHUPYET
18 35 MapabauHckoe 0,0012 0,23 5,22 u (bYHKUHOHHUPYET
36 36 Bakwuiickoe 0,0012 - - " He QyHKIUOHHUPYET
37 37 f:g;’;g;‘fx%cme) 0,0010 1,13 0,88 u | we gpynxumonupyer
38 38 Yepemckoe 0,0010 0,13 7,20 " He QYHKIUOHHUPYET
39 39 JHesuc-Llkanbckoe 0,00098 - - | He QYHKIUOHHUPYET
40 40 AxanbeauceyibCKoe 0,0007 0,01 7,0 u HE QYHKIIMOHUPYET
41 41 Bopbanotiickoe 0,0006 - - " (hyHKIHOHHUpPYET
42 42 Kycnxkapoiickoe 0,0005 0,012 41,7 " HEe QYHKIIMOHUPYET
43 43 Xerarypckoe 0,0005 0,003 16,63 | (bYHKIHOHHUPYET
44 44 Kpacno I'opckoe 0,00032 - - " HE QYHKIIUOHUPYET
45 45 Y nabHoiickoe 0,0003 - - " He (QyHKIHOHHUPYET
46 46 Tpuanerckoe 0,0003 0,13 2,30 U (hyHKIHOHHUpPYET
47 47 Hatbeypckoe 0,00025 0,01 25,0 " (YHKIHOHUPYET
48 48 Muame0dckoe 0,0002 - - u (bYHKIHOHHUPYET
49 49 Jlunckoe 0,000176 - - " HE QYHKIIMOHUPYET
50 50 benerckoe 0,00016 0,05 3,20 " (DYHKIIHOHHUPYET
51 51 [aBcakmgapckoe 0,00014 0,006 2,33 " (YHKIHOHUPYET
Bceero: 3,482 162,526
O0603Ha4eHUs1: I-IHEPreTUKA; H-UPPUTaALMS. Vuppur.= 0,843 KM3; Vouepr.= 2,639 KM,

G. 80@CLIRO3O LOLIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L53ICE0IAM d@MBSMS dBIdIRO NeT1, 2016 V. 65




HNopanannmsuiu UK., Upemamsuiau U.P., Hoppannmsuau K.T.,
Houxsepus J.11., bBunannmsuniau JL.B.

O3epa. Ha teppuropuu I'pysun 860 o3ep, o61iast miomaas KoTopsix cocrapisier 181,0 km>, a 06mmmii 06beM
— 720 min. M° (Tab1. 6, 7).

Tadauua 6
OcHoBHBbIE MOKa3aTeIu KPYNHbIX 03ep BocTounoii I'py3un
(V>1 man m)
. Ilnomann Cpennsis
Ne Ha3zBanue o3epa AHM“HHCTupaT“BHLm 0%.cM BoaLI B 3| 3epkaia, F, riayouna, H,
paiion o3epe, V, MUTH. M 2
KM M
1 |Tabaukypu Axankanaku, bopxomu 221.0 14.20 15.60
2 |ITapaBanu Hunonmunna 90.80 37.50 2.42
3 |Kemuc T6a Axanropu 31.70 1.28 27.80
4 |Kapuaxu (Xa3zarnuHn) Axankanaku 19.30 26.30 0.73
5 |I'pmzenu T6a HunommMunna 11.10 0.17 6.52
6 |Maparamna Hunomvuuna 9.50 1.08 8.78
7 |Caramoc T6a Hunonmunna 7.70 1.60 4.81
8 | Xanuaimm Hunonvunma 6.40 0.48 13..30
Bcero: 397,5 82,61
Ta6auma 7
OcHoOBHBIC TOKa3aTeJN KPYNMHBIX 03ep 3anaaHoii I'py3un
(V> 1 man. M)
AaMuHucTpaTuBHbIii | O0beM BOAbI B IMaomwans Cpennsis
Ne HasBaHue o3epa . 3 2
paiion o3epe, V, MJIH. M” | 3epkaJa, F, km rayouna, H, m
1 2 3 4 5 6
1 |Puma I'ymayra 94,00 1,49 63,10
2 |(ITanmacTomu Tlotu 52,00 18,20 2,60
3 |Awmtkenu (A3aHTH) I'ynspunma 18,50 0,58 29,60
4 |Anyenaaazmxu Ouamuupu 9,48 29,60 0,32
5 |ToGaBapuxmin Ianenmxuxa 33,31 15,80 0,21
6 |[Mupa Cyxymu 2,68 17,90 0,15
7 |Hapuonanu JlanuxyTtu 1,49 0,88 0,17
8 |dumu bebecupu Tamn 1,40 2,30 0,61
9 |Oxpoukanu Ogamunpu 1,20 12,00 0,10
Bceero: 184,06 98,75

Kanaasl. K 2000 r. B I'py3un HacuutsiBasoch 330
opocutenbHbIX cucteM u 500 OpocHTENbHBIX Ka-
HaJIOB, IUIOIIAJb e opolaeMbix 3emenb 448,140
TEIC. Ta. B Hacrosmee Bpems (k 2016 romy) mio-
maab 3eMelb, HAXOAAIMUXCA B apeane (B 00JIacTH)
OpOCHUTENIbHBIX cucteM ['pys3uu, cocrasuia 312,0
TBIC. Ta, CPEIM KOTOPHIX IUIONMIAJb BOJIOOOCCIICUCH-
HBIX, T.€. UMEIOIINX TEXHUYECKH HCIIPABHYIO OPOCH-
TENBHYIO 88,7
CJIOXHOCTH TEPEXOJHOr0 MEepuoaa, OTCYTCTBUE Y

CETh, ThIC. Ta. Mexay Tewm,

NPOU3BOAUTENEH CEIbCKOXO3UCTBEHHON MPOAYK-
UM WU pEaJbHBIX SKOHOMUYECKHX CTHMYJOB IS

YBEITUYCHHS TIPOU3BOJICTBA TMPHUBEIO K TOMY, UTO
IIOMIA b (AKTUYECKH OpPOIIAEMBIX 3E€MENb COCTa-
Buaa Bcero 47,7% ot BomooOeceYeHHON II0Iaau
(42,3 TBIC. Ta). [IpH 3TOM, 3200p BOJBI N3 HCTOYHUKA
opolleHust cocTaBisul 16,3 ToIC. M3/ra, KOJUYECTBO
JKe BOJIBI, (0OecreunBaromiell oponraeMbie MacCHBEI)
JIOBEACHHONW 10 opomaeMoro maccuBa 9,07 ToIC.
M/Ta, Cpeau KOTOPBIX (PAKTHYECKU HCIOIB30BANIOCH
2,5-3,0 Teic. M’/ra. OCTaibHAsS HEUCIIOIB30BAHHASL
BO/a cOpachBaiach B COOTBETCTBYIOIIUE BOIOIPH-
eMHUKH, Tabu. 8-12, puc. 2.
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Ta6nauua 8
Pacnpenenenne miomajaeil opouaemMbix 3eMelb o peruonam I'pysunm (ra)
Inomans opomaeMsIx 3eMeNb B 00/1aCTH 00CTyKMBAHHSA
No Peruonsi I'py3un OpoCHUTE/ILHBIX cHCTEM (ra)
CamoTteunblii mosiuB | MexanusupoBaHublii | Beero
1 2 3 4 5
1 Ksemo Kaptiu 75 747 4550 80297
2 Muna Kaptau 50 140 23793 73933
3 Miuxeta-MTuaHeTu 11702 3910 15612
4 Kaxerns 75 660 22517 98 167
5 Cawmixe J>xaBaxetu 7922 3647 11 569
6 Nmepetust 32429 32429
Bceero: 253 600 58 417 312 007
Ta6auma 9
IInomans Bomoo0ecneYeHHBIX OPOIIAEMBIX 3eMeJIb B pernoHax I'py3mnu (ra)
BoaoobGecneuennasi miiomaap (ra)
No Peruons! I'py3un
2013 ron 2014 ron 2015 ron
1 2 3 4 5
1 Ksemo Kaprin 26 734 28 579 38110
2 Muna Kaptan 12 273 13 873 17 502
3 Mixera-MTHaneTH 3525 3525 5601
4 Kaxerus 12721 13271 18272
5 Camixe J[xaBaxeTu 150 150 2930
6 Nwmeperns 3207 5707 6 246
Bcero: 58 610 65 105 88 661
Ta6auua 10
Inomanes pakTHYEeCKH MOJUTHIX OPOLIAEMbIX 3eMeJib B pernoHax I'py3uu (ra)
@DakTHYECKH MOJUTAs opolIaeMasi IJIoWAaab (ra)
B Tom uyuciae B Tom yucae
Ne Peruonsi I'py3un 3abo
" 2013 1. | yexanm- BOJbI i)m 2014 r. 3abop Boxs1 w3
MeXaHHYeCKH | BOJOXPAHWINIIA
YyecKH BOJOXPaHH
JIMIA
1 2 3 4 5 6 7 8
1 Ksemo Kaptiu 17 835 - 5021 20261 - 5952
2 Muna Kaptmn 9503 5051 - 11 379 4971 -
3 Muxera-MTuanetu 1290 - - 1502 35 -
4 | Kaxerus 5015 - 2998 8078 - 4038
5 Camuxe J[>xaBaxetu 127 - - 137 - -
6 | Nmeperus 480 - - 992 - -
Bceero: 34250 5051 8019 42 349 5006 9990
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Taoauma 11

I/IppHFaIII/IOHH])Iﬁ BOH03260p H BoAomnoaavda Ha OPOCUTEC/ILHBIX CHCTEMAX

pernonos I'py3uu (Thic. M°)

Bono3a0op B neasix uppuranuu

Boaonogaua B neasx uppuranuu (Thic.

OPOCHTEILHBIX CHCTeMaX pernoHoB I'pys3um (Thic. M)

Pernons! I'py3un (TBIC. M)
2013 r. 2014 r. 2013 r. 2014 r.

1 2 3 4 5 6
1 Keemo Kaptiu 343 046,8 367 047,4 181 955,0 219 295,7
2 Muna Kaptnu 187 051,1 160 085,8 97 496,8 84 002,7
3 Mixera-MTHaneTn 22 559,0 22 175,6 12 413,5 12 679,8
4 Kaxerus 122 178,6 133 200,9 58 324,8 63 759,1
5 Cawmixe /[»xaBaxetu 854,5 16229 470,9 923,8
6 Hmeperus 2 999,8 61173 1691,5 3391,8

Bcero: 678 689,8 690 249,9 352 352,5 384 053,0

Taoauma 12

HppuranuoHHsblii Bo1o3adop u Boaonoaaya Ha 1 ra. pakTudyeckn opoIIEHHOI MI0MaAN HA

Bopo3za0op B measix Mppuraumu Boxomogayua B measix MppUranuu
Ne Peruonsi I'py3un (ThIC. M*/ra) (ThIC. M*/ra)
2013 r. 2014 r. 2013 r. 2014 r.

1 2 3 4 5 6
1 Ksemo Kaptiu 19,23 18,12 10,20 10,82
2 [Muna Kaptou 19,68 14,07 10,26 7,38
3 Miixeta-MTHaneTu 17,49 14,76 9,62 8,44
4 Kaxerus 24,36 16,49 11,63 7,89
5 Cawmixe J>xaBaxetu 6,73 11,85 3,71 6,74
6 HNmepetus 6,25 6,17 3,52 3,42

Bcero: 19,82 16,30 10,29 9,07

'('N ‘\-’\%

YEPHOE
MOPE

Puc. 2. Cxema 1eficTBYIOIIMX OPOCUTENBHBIX KaHAJI0B ['py3un

Y
~ Py
SR (W, POCCHA

TYPLIHA

L

IV
‘\;MV'APMEHH}I

(HymMepanuu B cOOTBeTCTBHH ¢ Tabauuamu 13 u 14)

tay S
3o, ASEPBAHIKAH
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Tabuuua 13
OcHoBHBIe JelicTBYIOIIHE KPYNHbIEe OpOcUTeIbHbIe KaHaabl BocTounoii I'py3un (2005 r.)
(5]
2 o A E
E E E o TpoTsiken- Pacxon % E
Ne g e 2‘ Ha3panue kanajaa polttaeMas noery BO/BL, | UcTOYHHMK OpPOIICHUS 28
g5 IUIOIA/b, Ta. | MarucTp. 3 &
- m3/cek. = 5
55 % KaHaja, KM. -
=== %
(] (]
1 2 3 4 5 6 7 8
0> 20 m%/cexk.
1 1 Ksemo Ana3anu 32615.0 91.03 240 p. Anazanu 1928
2 2 3emo AnazaHu 29904.0 89,2 240 p. Anazanu 1989
3 4 KBBI&ESZ{ opu 31180.0 76,39 217 p. Uopn 1967
4 5 KB@&;;%SOPH 31180.0 7639 217 p. Hopu 1967
0 = 20=1 m%/cek.
5 8 I'apnabanckuii 12635.0 12.1 16.0 p- Kypa 1867
6 6 3emo Camropckuii 30283.0 8277 130 p. Hopu 1952
7 14 Tupunonckuii 28390.0 50.0 125 | P-AwmJnaxsu,p. | g5q
[Tatapa JInaxsu
8 18 Tammckapckuii 15031.0 63.8 12.0 p.Kypa, c.Axanmaba 1958
9 3 »,3uga‘ 15031.0 63.8 120 p.Aasanu 1958
10 7 |Hmxue Cavropexmii| 302830 82.77 120 |P-Hopu, Toumcekoe |95,
BOJOXPAHIJIHIIE
0 = 10+5 m3/cek.
11 10 Toucu-Kymucu 12466.0 111 9.0 Adretckoe 1988
BOJIOXPaHIJIHIIE
12 9 Xpam-Apxu 10014.0 65.6 9.0 p. Xpamu
13 16 Banatu 4456.0 1.1 70 | P-Harapa Juaxen, 1953
c. Banatu
|15 Cantsucn 9762.0 190 65 | P-Tarapalluaxein, | o5,
r. [{xunBamu
15 11 Myxpanu 14718.0 245 6.0 p. Apareu 1958
16 | 13 Teau-Oxani 44410 3379 50 p. Keat, 1956
c. AXmaKu
0< 5 m¥cek.
7| o1 Kexeu 4079.0 25.1 35 | P-Awanlluaxem,c. g6,
Kexsu
18 19 Cxpa-Kapenn 3210.0 28.8 2.8 p. Kypa
19 12 Carypamo 2665.0 3775 20 p. Aparsi, 1966
p. Tenzamu
Bceero: 3253430 ra.
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HNoppannmsuiu UK., Upemamsuau U.P., Hoppannmsuau K.T.,
Houxsepus J.11., bunannmsuiau JI.B.

Tadoauna 14

OcHOBHBIE }IeﬁCTBymHIHe KPYIHBIC OPOCUTEC/ILHBIC KaHAJIbI 331’[3)1H0ﬁ pr3lrll/l

Hymepauus B Pacxon
Ne | coorBeTcTBUM € Haszpanue kaHaja Opowaevas | Mporstkentiocrs BOJIbI, Heroumme
IJIOMA/Ib, A, | MAr. KAHAJIA, KM. | 4 NUTAHUS
puc. 2 M /ceK.
1 2 3 4 5 6 7
0>10 m¥/cex.
1 23 Xonu-CaMtpenckui 14 134,0 13,0 13,0 p. lxenucikanu
(Kyxcxuit)
0<5 m3/cek.
2 27 AmxameTckuit 2 7990 30,16 30 |p. Ksupuna
3 26 Juau-PUKOTCKMIA 1 000,0 3,37 1,5 p- Xounuc-I{kanu
4 21 Duepckuii 471,0 6,4 1,2 |p. d3eBpyna
5 28 Bapuuxckwuii 695,0 8,15 1,0 |p. Xonuc-Lkamm
6 24 Huxu-Cynopckuit 323,0 4,51 0,51 |p. Cynopu
7 20 XonaGyHCKui 429,0 94 0,5 |p. Kpupuna
8 22 CukrapBcKuit 79,0 2,0 0,3 |p. J3eBpyia
9 29 AnxaHTypckuit 250,0 4,7 0,3 |p. Xonuc-Lkamm
Bceero: 20 180,0

OOmuit 00beM 3a0upaeMoil BOABI M3 UCTOYHHKOB oOpolleHus coctaBwin 690 250,0 TI:IC.M3, a o0BeM

noaaBaeMoi Ha opomienue 384 053,0 TBIC.M .
Jdexnukn. B Ipysun 786 neiHuKoB, o6IIei MIOMmaabi0 10 556 KM 1 o01mM 06beMoM 10 23 820 MIIH.
M’ (tabu. 15 u 16).

Tabauna 15
Jlennuku BocrouHoii I'py3uu u 3anac BOj J1eJHUKOBOI0 CTOKA
. IInomann BricoTa
. 3anac Boj B JeAHHKaX, | JleqHHMKOBBIH
Ne Bacceiin pexn 3 5 | JIEIHHKOB, pacHoIo:KeHHus
MJIH. M CTOK, MJIH. M )
KM JIeTHUKOB, M.
1 |dngwm JInaxeu u Aparsu 120.0 18.0 82 3400
2 |Tepex 4960.0 122.0 82.0 3650
Bcero: 5080.0 1400 902
Tabauna 16
Jlexnukn 3anagHoii I'py3nu u 3anac Boj JIETHHKOBOTO CTOKA
. 3anac BoAbI B N 3anac Boabl B | JlegHMKOBBIii
Bacceitn JlenHNKOBBII . 3
Ne JIEAHUKE, CTOK. MM M3 Ne| Bacceiin pekn JIeTHUKE, CTOK, MJITH. M
pexd Mun. M3 ’ ) Muan. m3

1 |b3bI0B 110 32,0 5 |Xobu 20 6,0

2 |Kenacypu 20 4,0 6 |LIxeHucLKaIN 290 15,1

3 |Komopu 1350 171,0 7 |Puonu 1350 78,5

4 |Uurypu 15600 550,0 Bcero: 18740 856,6
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YIIPABJIEHUE BOJHBIMU PECYPCAMMU I'PY3HUU B YCJIOBUAX TPAHCTPAHUYHBIX PEK

B pe3ynbrare «rio0albHOTO TOTEIUICHHS» Ha
3emiie, 1 B 4YacTHOCTH B ['py3um, 3amac BOIBI B
JMeAHUKAX yYMeHbIIcs. [1o maHHBIM HCclieqoBaHMI
TPY3UHCKUX TIISIIIHOJIOTOB, JIMHA JIEAHUKOB [ py3un
YMEHbBIIAETCI Ha HECKOIBKO METPOB B TOI.
ITogoOHast TeHACHITMS COXpaHUTCS W B OymymieMm,
YTO TIOBJIEYET 3a COOOW YMEHBIICHHE CTOKa PEK,
CHIDKEHHE

YpOBHA BOABI B BOJOXpPAaHWIMIIAX,

CHIDKEHHUE TTPOIYKTHUBHOCTH CENBCKOTO XO3SHCTBA U
BBIpaOOTKK 3. 3Hepruu. B pesynbrare mpouecca

ro0albHOTO  MOTEIICHHWSA, TIOA BOAY  YHOYT
MIPUYEPHOMOPCKHUE TEPPUTOPHH.
Boaora. bonora I'py3un, B OCHOBHOM,

pacroioKeHbl Ha 3amaje CTpaHbl, o0muil oObeM

BOABI B KOTOpHIX gocturaer 1861,7 wmuiH. M °

(Tabn.17) .

Ta6auma 17
OcHoBHBIE XapakTepucTHKH 00s10T 3anagnoii I'py3un
. O0BeM BOABI B Cpenusis Ilnomanm,
Ne HasBanmue 6os10Ta Paiion GostoTe, MaH. M3 rayGuHa, M. 2
1 2 3 4 5 6
1 IMTuuopa-TTaauacromu ITotn, Xobu 1328.0 8,0 191,0
2 Yanagunu-Ilotn Xobu 194,0 2,0 144.0
3 I u II Ucnanckoe 6070TO Kobynern 100,0 6,0 19,0
4 Opucukamn 11 Tanu 93,6 1,0 117,0
5 | Tuxopu-Uypunu 3yrauau, Xoou 64,8 0,8 90,0
6 Haxkepremm Tanu 25,2 1,5 21,0
7 [Tuyopa-Ksumonu T'amm 21,1 2,0-2,5 13,2
8 |Harane6u-Cymca Osypretn 20,2 L5 15,0
9 Topcu 3yrouau 8,1 0,15 9,0
10 |Jlautypm Kobynern 1,6 2,0 1,0
I | Dpucrkamm 1 Tanu 1,2 1,0 1,5
12 |Ysuprucreie JlanuxyTH 1,12 1,1 1,1
13 |Ksemenara JlanuxyTu 0,8 1,0 1,0
14 |Mopuxenu JlanuxyTn 0,8 1,0 1,0
15 | JxunucT6a JlanuxyTn 0,79 09 1,1
16  |Bpoc-Auaynu lamn 0,72 1,0 0,9
Bcero: 1861,7 626,8

IMoazemubie BoAbl. 3anac noa3eMHbIX BoJ I'py3uu cocrasiser 10,6 KM3, cpenu KoTopbix B Boctounoit
[pysun 6,4 kv’, a B 3amagHoii — 4,2 km® (Tab:1.18 u 19).

I'ugporeosiornyeckue mapaMeTpbl 0CHOBHBIX MOA3€MHBIX
apTe3uaHckux 6acceiinoB Bocrounoii I'py3uu

Tao6auna 18

ApTe3uaHckuii 6acceiin

FopmonT MOA3CMHBIX BOJ

IIbe30MeTpUYeCKHl YKIOH

Iupuna noazeMHOro

BOJOHECYIIEr0 TOPH30HTA NMOTOKAa, M
AnazaHcKuid KBapennsckuit 0,010 170,0
Tenasckuit 0,046 138.,0
I'ypmxaanckuit 0,041 40,0
Wopu-1llupakckuii (JIakoe) |AmimiepoH- AKIATHIBCKUI 0,043 15,0
Toumucckuit AKYNTMIIBCKUI 0,020 10,0
Kaprnuiickuii YeTBepTUYHBIC OTIOKCHHS 0,030 8,0
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HNoppannmeuiau UK., Upemamsuiau U.P., Moppanumennu K.T.,
Mouxsepus I.11., bunanumsuiau JL.b.

Ta6auua 19
I'maporeosiornyeckue napaMeTpbl OCHOBHBIX MOA3€MHBIX
apre3naHckux 0acceiinoB 3anaaHoii I'py3un
. Koa¢pdunuenr IIbe3omeTpuyeckuii Mupuna
Apre3nanckuii | I'opu30HT moa3eMHBIX
. BOJAONPOHUIIAEMOCTH, YKJIOH BOIOHECYILIET0 NMOA3eMHOI0
oacceiin BO/I 3
M /CyTKH TOPU30HTA MOTOKA, M.
YerBepTuuHbIE
. OTJIOXKCHUS:
Konxunckuii 2000 2000 300
— TPYHTOBBIE BOJBI 520 270
— HaIOpHBIE BOJBI 520

TepmaibHbIe Boxbl. OOl 1e6UT TepMantbHbIX HeTouHIKoB Ipy3un 1983,9 i1./cex. (0,06 km®/rox) (Tabu.
20 u 21).

Ta6auma 20
Moka3zaTesn TepmanabHbIX BoJg BocTtounoii I'py3un
Ne Ha3BaHue HCTOYHHMKA TePMAJIbHBIX BOJ Tepputopuaskuoe Aletur, t°C
pacnojio:xkeHue /.
1 |Topreac-Abanoeou Mrtuynetu 65,0 27-37
2 |Kastucxesu, Xeutu, [opuc/lxBapu, Maprkonu, Y pkapma Kaptu 15,1 24-53
3 |Kuna-Kynpu Hopu-Iupaku 681,0 65
4 |Uxanr6una, Aukypu, Axanunuxe, AGactymanu, AcuHiaza Axannuxe 60,0 22-48
JBupwu, Jlukanu, Caarepu, Axangaba, Tamuckapu, banucxesu,
5 |Ksuwxeru, Peenu, KsuOucu, 3anasu, Bamnosanu, [ana, Tpuaneru 134,0 26-41
Mutap6bu, Hynucu
6 |Toumucu Towmmcu 260,0 27-52
AptBunu-CoMxuTu Bonaucu 40,0 41
Bcero: 1255,1
Ta6nauma 21
IMoka3zaTesn TepManabHbIX BoJ 3anaguoii I'py3un
Ne Ha3BaHue HCTOYHUKA TePMAJIbHBIX BOJ TeppuropuassHoe Aeour t°C
pacmoJio;xenue a/e,
1 2 3 4 5
1 |TxkBapuenn Xomkaan Cpanerus 57,0 29-35
2 |Tarpa, [uiysaa, b3siob B3610 10,5 34-95
3 |Cyxymu Komopu 11,1 24-100
4 |3yraunu, [anmm, Menmku, HakanakeBu Camerperno 2314 25-91
5 |Kyrsa, [Totn, Yanaguau, Xopra Konxuna 30,1 46-95
6 |Lkanry6o, MekBeHa LkanTy60 270,9 29-39
7 |Cumonetn, 3ectadonu, CBupH, AmKaMeTH Apreetu 1,7 44-62
3 Maxunmxkaypu, Tomamern, lleyoanu, 3exapu, Asxapa-Tpuanern 160 2995
Yoxkuanu
Beero: 7288

MunepaabHnbie Boabl. Ha tepputopuu ['py3uu 1o 1000 HCTOYHHKOB MUHEPAIBHBIX BOJ, 00U 00beM

KoTopbIX 110 0,1 KM3/r0,u.
Taxkum oOpazom, kak B Bocrounoi#f, Tak n B 3amagHodd ['py3un OCHOBHBIM KOMITOHEHTOM BOJHBIX

3aImacoB SIBJIIETCS CTOK pek (Tabi. 22).
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YIIPABJIEHUE BOJHBIMHU PECYPCAMM I'PY3HUH B YCIIOBUSIX TPAHCTPAHUYHBIX PEK

Tadoauua 22
KoMnoHeHTBI BOAHOTO «3anaca» I'py3un
O6beM BOIbl, KM
No IMoxa3aTe T BOXHOTO 3amaca BocTounasi 3anagnast Beero
I'py3us I'py3us
1 Pexn 14,71 51,13 65,84
2 JlenHuku 5,08 18,74 23,82
3 ITon3eMHbIE BOABI 6,4 42 10,6
4 Bonoxpanunuia 1,99 1,49 3,48
5 Boinora - 1,86 1,86
6 O3epa 0,42 0,30 0,72
7 MuHepalibHbI€ BOJIbI 0,001 0,01 0,101
8 Tepmuueckue BOIbI 0,04 0,02 0,06
Bcero: 28,64 77,84 106,48
Ha  pasHpIXx  93Tamax  CBOEro  pa3BUTHS  BOJOTOKE, a TAaK)KE CBS3aHHOE C 3TUM oOciabieHue
YEJI0BEUYECTBO CTaJIKUBAJIOCh C MpoOJIEMO  YCTOMYMBOCTH  CJIOKHMBIIUXCS 3/IeCh  DKOCHCTEM.

HEeXBaTKH rugpopecypco. OcobeHHo, 3Ta nmpobiema
cpenu
MMOTPEOUTEIIMI  BOJ TPaHCTPAHUYHBIX (PEUHBIX)

obocTpsinack CTpaH, SIBIISIFOILIAXCST
OacceifHoB pek. K dmcimy Takumx cTpaH OTHOCATCS
I'py3us, AzepOaitmxan, Apmenus, Typuus u Hpan
(puc. 3). Jlmg pacronoXeHHBIX B HIDKHEH YacTH
teuenus p. Kypa (MTkBapu) rocynapctB Haubomee

HpO6J’IeMHLIM CTaJI0 YMCHBIICHUC o0BeMa BOJbI B

BBuay Toro, 4To cyBepeHHBIE rOCYAapCTBa B CBOUX

9KOHOMUYECKHUX UHTepecax cTaparoTcs
MaKCUMAalbHO HCIOJIb30BATh HAXOIALIMECS Ha HX
TEPPUTOPUH TPAHCTPAaHUYHBIE BOIHBIE PECYPCHI,
HEoO0X0aMMO pa3paboTaTb METOJMYECKHE TOIXObI
K palMOHaJbHOMY MEXIOCYJapCTBEHHOMY  HX
pacmpeneneHli0o M Ha J3TOW OCHOBE MNPUHUMATH

COrJIaCOBAHHBIC PCIICHUA.
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Hoppannmeuniau UK., Upemamsunu U.P., Hopranumenian K.T.,
Houxsepus JA.11., bunannmusuiau JI.B.

B nokymenTtax, onmpeaessiomux BOAHYIO HOJH-
TUKY TPaHCTPAaHWUYHBIX PEK, COJAEPKATCSI OCHOBHBIE
TOJIO’KEHUS YIIPABIEHUS U 3aIIUTHI TOBEPXHOCTHBIX
U MOA3EMHBIX BOA. B cooTBeTcTBHHU C yeMm, TpaHC-
IpaHUYHbIE CTPaHbl 00SA3aHBI OMHUCATH CYIIECTBYIO-
e Ha CBOe TeppuTOpuM OaccelHBl peK W IIOo-
CTOSTHHO OCYLIECTBIIATh CHCTEMHBIH aHau3 3 Qek-
THUBHOCTH HCIIOJIb30BAHUS BOJ.

Bonoo6ecneuennocts ['py3un u coxpaHeHue ee
9KOJIOTHYECKON YHMCTOTHI SIBIISICTCA OZHOM W3 Iep-
BeWmux TmpobiaeM B cTpaHe. BocTouHwli U
3amagHblil peruoHbl ['py3um oTiaMyaroTcss ApPYr ot
Jpyra BOAHBIM PEXKHMOM — IOBBIIICHHOW BJIaXKHO-
CTBIO B 3alaJIHOM pPETHOHE (TYMHIHAs 30HA) U Je-
(buUTOM BOJBI B BOCTOUHOM (apHiHas 30HA), BBUAY
Yero B TYMHUIHOH 30HE HEKOTOPHIE TEPPUTOPUU
HY)KIAI0TCS B OCYIIEHUH, a B apUIHON — OPOIICHUU.
OT0 mMoJIOXKEHHEe OOYCIOBJIEHO BBICOTOM PEYHOro
Gacceitna (H) m moxyinem croka (M). B 3amagnoit
I'py3un xonmyectBo pek Ha 35,2% Oomblue, 4eM B
BocTo4HOM, 4TO COOTBETCTBEHHO, OIpPENEsAET H3-
MEHEHHE KaK TYyCTOTBl pEYHOH ceTH, Tak |
pacIpesieieHre ToI0BOTO CTOKA.

B HacTosmee Bpewms, korma omrymiaerca aedu-
LIUT BOAHBIX PECypcoB B 3aKaBKa3be, 3a7aya MOJIHO-
IO 1 PallMOHAIFHOTO WX HMCIIOJIb30BaHUS MpHOOpeTa-
eT ocobyio ocTpoTy. B cBs3M ¢ 3TUM BO3HUKaeT
00BEKTHUBHAsT HEOOXOAMMOCTh IPOBEIEHHS PaCIIH-
PEHHBIX KOMIIJIEKCHBIX HCCIIEIOBAHUM, OXBaThIBAIO-
LIMX B3aWMOCBS3b BOJOOOECIICUEHHUS C IKOJIOTHEH H
9KOHOMMKOH, (yHIaMEHTaJIbHOTO M3yYCHHs OTpac-
niei mpeoOpa3oBaHUsl M UCTIONB30BaHHS BOJTHBIX pe-
CYPCOB, X B3aUMOJCHUCTBHS MEXAy COOOH M C OK-
pYXarolien cpesloil ¢ yCTaHOBJIEHUEM KOJIMYECTBEH-
HBIX OLIEHOK BO3MOXKHBIX 3KOJIOTMYECKHX Hapylle-
HUI U BO3MOXKHOCTBIO OCYILECTBJIECHHUS IPUPOIOOX-
paHHBIX MeporpusiThii. Hapsiay ¢ atum, anst popmu-
poBaHUsl OOBEKTUBHOIO OOIIECTBEHHOTO MHEHHS, B
CTpaHaX paccMaTPHBAEMOIO PETHOHA HEOOXOAMMO
CpeACTBAMH MaccOBOW HH(POpPMALUM IIHpPE OCBeE-
aTh BONPOCH BOOHBIX OTHOWIeHMH. Ha coBpemen-
HOM JTare HayYHO-TEXHHUYECKOTo Mporpecca Beeraa
MOTYT OBbITh HalJCHBI PELICHUS! U MPEIJIOKEHbI Me-
POTIPUATHS IO pa3yMHOMY PacIpelelIeHNI0 BOJHBIX
pPeCypcoB, He HapyIIAIOUNX CTAOMIN3ALUIO0 IKOJIO-
rudeckoil obcraHoBku. Ilpm pemennn 3Toit mpoo-
JIeMbl KOMIUIEKCHBIE BOIOXO3SHCTBEHHBIE OOBEKTHI

ctaHyT 3()PEKTUBHEIMH KaK B TEXHHKO-IKOHOMH-
YeCKOM, TaK U COLMAJIbHOM OTHOIIEHUH. B cBs3um ¢
3THUM HEOOXOAWMO YK€ CEerofHs TOTOBUTH CHUCTEMY
TEXHOJIOTMYECKUX U IOPUINYECKUX MEpPONPHUATHIH,
MIpenoaraeMbIX K pealn3alud Kak B Onrpkaiiei,
TaK M B Aaliekoi mepcrnektuse [3, 7, 9]. Umenno npu
TaKOM TOAX0Je K NpoOieMe HCHOIb30BaHHUS BOJ-
HBIX DPECypCOB MOXHO He olacaTbCs OymyIiero
YCHJIEHUS BOJTHOTO KpHU3HCa.

Kpynneiimeii pexoit FOxnoro Kapka3za siBnsercs
peka Kypa (MtkBapu), BOmOCOOpHBINA OacceiH
koTopoii (193040 km’, B ToM uncne B [pysun 44120
kM%) BKTIOUaeT tepputopun Typrmu, Mpamxa, Boc-
TouHoit ['py3um, Apmenuu u AsepOaiimxana. Pe-
JKUM PEKU XapaKTepU3yeTCsl BECEHHUM I10J0BOJBEM
U yCTOMYMBOM JIETHEH M 3UMHEN MexeHbro. MHo-
TOJIETHUM CPEIHUN Pacxol PEKU B MECTE CIUAHUS C
MWuHre4eBUpCKAM  BOJIOXPAHUJIUIIEM COCTABIISET
230 m/c., a B yetbe — 850 m/c. [5]. TlonoBombe
HaOdroaeTcss B KOHIE ampesss — B Havaje Masd,
3aKaHuMBaeTcid B Hadasie uioiia. Boawsl Kypel u ee
MIPUTOKOB IIMPOKO HUCIOJIB3YIOTCS Ul HYXKJ HallMO-
HAJIBHON SKOHOMUKH ['py3uu B LENsIX IHEPTEeTHKH,
WpPUTALNU H BOAOCHAOKEHHS.

Marnass BOJHOCT PEKHM BO BCEH BOCTOYHOU
obmactu ['py3um, Hapsay ¢ OOJBITUM BOJOMOTPEO-
JeHneM, 00ycIaBIMBaeT HAIPSHKEHHOCTh M JeQUIIUT
B BOJIOXO3SHCTBEHHOM OajaHce.

Ucropnuecku crpansl FOxHoro Kaskaza (I'py-
3us, AsepOaiimkan, Apmenusi, Typuus u Hpan)
MIPEJICTABIIAIOT TEPPUTOPHH, TAE OPOIIAEMOE 3eMIIe-
JieNie SIBJISIeTCSl KIIFOUEBbIM HampasieHueM (ob:ac-
TBIO) CEJILCKOXO3SIMCTBEHHOTO MPOM3BOACTBA. Mex-
Iy TeM, pacmpeiesieHHe BOAHBIX PECYpCOB IO HX
IUIOIIAAAM HEPaBHOMEPHO M OCIJIOXKHAETCS Kak
HECOOTBETCTBHEM MEXIYy BOAHBIX PEXHMOB PEK U
peXMMaMHU BOJOMOJIB30BaHUA U BOZONOTPEOICHMUS,
TaKk 1 HEpaBHOMEPHBIM paclpeieIeHHeM IIIOTHOCTH
HacelleHUs], MPOMBIIIICHHBIX OOBEKTOB W CTEIEeHU
UX SKOHOMUYECKOT'O Pa3BUTHSL.

[Hotenuman 3nepropecypcos lOxxnoro Kaskaza
cocraBisier 130 mupa. kBTd. B Hacrosee BpeMs
371€Ch SKCIUTYaTUpPYyHOTCs 10 30 KpyNHBIX M CPETHUX
Bomoxpaummui ¢ ['IC oGbemom Gomee 10 MiH. M.

CaMpiM  KpymHBIM  siBIsieTcss  MUHre4eBHpCKOe

BOAOXpaHUJIMIIE, B KOTOPOM HAKAIUIMBACTCA [0

65% Bcero akKyMyJIHpyeMoro ctoka p. Kypa.
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[Ipu ananu3ze nepcHeKkTUB Pa3BUTUA THAPOY3JIOB

HPPHUTAIIMOHHOTO  Ha3HAYeHHs]  HEOoOXOIMMO
0o0paTUTh BHUMaHUE Ha TO OOCTOSITEIBCTBO, YTO B
Bocrounoit I'py3uu ucCHonb3yercs IOJA CENbCKOE
X035UCTBO B cpeareM 1o 35% tepputopuu. Heocso-
€HHBbIE 3€MJIH B €CTECTBEHHOM COCTOSHHHM Majo
MPOAYKTUBHBI U MOTYT OBITH 3(pPEKTHBHO HCIIONb-
30BaHbl JIMIIb TPU YCIOBUHU MPOBEIACHHUS COOTBET-
CTBYIOIIUX MEITUOPATHBHBIX MEPOIPHUATHN. YKe Ha
COBPEMEHHOM YPOBHE BOJONOTPEOIECHUS CE30HHOE
peryimupoBanne He obecreuynBaeT MOTPEOHOCTU
HapOJHOTO XO3SHCTBa, YTO HabIIomaeTcs Ha BOJIO-
tokax WMopu, Xpamu u ap. Mcxonas M3 KiIMMaTH-
yeckux ocobeHHocteit Boctounoit ['py3un, oporie-
HUE €€ TePPUTOPHHU, B OCHOBHOM, OCYIIECTBIIIETCS
3a cuet p. Kypa m ee mnpurtokoB. Ilpu sTom
TUIPOJIOTHYECKUE XapaKTEPUCTUKUA OOYCIaBIUBAIOT
HEOOXOAMMOCTh CO3JaHMs PEeryJIHpYyIOIUX BOJO-
XpaHWIHI] Ja)Xe Ha MaJbIX WUPPUTALUOHHBIX CHUC-
TeMax. B nHacrosimee Bpems B Boctounoil I'py3uu
SKCIUTyaTUpPYIOTCa 43 BOMOXpaHWIMINA, W3 HHUX
o6bemom Goree 1 mtn. m® ~27.

Jns mmpoxoro pa3BUTHS OpPOIIAEMOTO 3eMJle-
Jends U CeIbCKOXO3AHCTBEHHOTO  OCBOEHHS
TEPpUTOPHA OoJiee BHICOKHMX IOSICOB BEPTUKAIHHON
30HAJIBHOCTH B TEPCIEKTHBE MOTpedyeTcs MOoJHOe
3aperyiupoBanue croka p. Kypa Bogoxpanunumamu
00IIMM HOJIHBEIM 00beMOM 110 3,0 KM,

B Buay TOro, 4T0 0OBEKTHMBHO BO3HHKAIOT MPOTH-
BOpeurs B WHTEpecax BOAOIMONIB30BaTeed U BO-
JonoTpeduTeneil Kak BHYTPU CTPaHbI, TAK U B PETHO-
HAJTLHOM MacIlTade, MPUHIUIHAIEHO HE00XO0AMMO Ha
OONIBIIIMX W MaJbIX peKax O0ECHeYnTh KOMILIEKCHOE
UCTIONb30BaHNE BOJIHBIX PECYPCOB, YBSI3aTh MHTEPECHI
BOJIOTIOIB30BATEINEH W BOIOTIOTPEOUTENIEH C MEXKTOCY-
JTAPCTBEHHBIM pacIipezielieHeM CToKa. B cBs3M ¢ 3THM
MEHE/DKMEHT BOJJHOTO XO3SICTBA JTOJDKEH OBITh Ha-
IpaBJIeH Ha ONTUMH3AIUIO 3()(EKTUBHOCTH HCIIOIB30-
BaHMs BoJ OacceilHa C COXpaHEHHEM €ro 3KOJIOTH-
Yyecku cTabmIbHOTo coctostHust [11].

CrnenyeTr oTMeTHTb, 4TO 145 cTpaH Mupa moyb-
3YIOTCS TPAHCTPAHWYHBIMH BOIHBIMH OacceiiHaMu
COBMECTHO CO CBOMMH COCEISMHU W3 COMPEEITbHBIX
ctpal. [Ipu sTom Teppuropuun 21 cTpaH MOTHOCTHIO
BXOJST B MexayHapoaHbele Oacceitnsl [10]. Ilpm
OTPaHWYEHHOCTH BOJHBIX PECYPCOB HEOOXOIMMOCTH

HUX COBMECTHOM OKCILUTyaTallui 3a4aCTyYI0 IIPUBOAUT

K 00OCTPEHHMIO MEXKTOCYJAapPCTBEHHBIX OTHOIICHHIA.

Cama mpoOneMa COBMECTHOTO HCITOJNB30BaHUS
TpPaHCTPAaHUYHBIX PEK JOCTATOYHO IIHPOKO MpOs-
BHUIach B XX BeKe, KOIJla CO3AaHNEe BOAOXPaHMIIHIIL,
a TakXe CTPOWTENHhCTBO OTBOJHBIX KAHAJIOB U
MPOYMX THIPOTEXHUYECKHX COOPYXEHHH obpenu
IUIAHETApHBIA XapakTep. 3HaAYUTeNIbHAs 4acTh 3TOH
uHQpacTpykTyphl coznana Ha 300 KpymHBIX pekax
MHpa, TPOTEKAMIIUM [0 TEPPUTOPHIM JABYX U
6oxee ctpaH. B pe3ynprare Takoro poga CTpOUTEINb-
CTBa BBIpOCNIa 03a00YEHHOCTh TOCYIapCTB, pPacro-
JIO)KEHHBIX B HIDKHUX YYacTKaX TEYEHHUS peK, IMo-
CKOJIBKY COOPYXEHHE THAPOTEXHUYECKUX O0OBEKTOB
CTaJIO MPUBOJIUTH K COKPALICHUIO KOJUYECTBA BOIPI,
JOCTUTAIONIEH TEPPUTOPUU «HU3OBBIX» CTpaH, a
TaK)Ke BIMATH HA COCTOSHHE IKOCHCTEM BJIOJIb BCETO
pEeYHOro pycna.

Ha npotspkeHun MTENHHOTO BPEMEHU CTpPaHBI
MBITAIOTCS Pa3pelinTh NPOOJIEMBI, KAacaroliecs: BO-
TIBI,
PEXXUM TPaHCTPAHUYHBIX BOJ PETYIUPYETCS MEXTY-

IUIIOMaTHYecCKUMU  Metonamu. [IpaBoBoit
HapOAHBIMH KOHBEHIIMSAMHU U JOTOBOPAMH, JeMCTBHE
KOTOPBIX paCIpOCTPaHSIeTCSd Ha MOAIMHUCABIINE HX
rocy/apcTBa U Ha MPUCOETMHUBIINECS K HUIM CTPaH.
B »ToM miaHe ecTh 1Ba OCHOBHBIX IIOOQJIBHBIX
nokyMeHTa: KoHBeHIMS 10 OIleHKe BO3JeCTBHS Ha
OKpY>KaOIIYI0 Cpely B TPAHCTPAaHUYHOM KOHTEKCTE
(1991 r.) u KonBeHnms 1Mo oxpaHe M HCIIOJIH30Ba-
HUIO TPaHCTPAHUYHBIX BOJOTOKOB M MEXKIYHapOA-
HBIX 03ep [12]. OHu uMeroT OoIbIIoe MEeKAYHAPOI-
HO-TIOJINTHYECKOE 3HAYEHHUE, OAHAKO HOCST OOLIuii
PEKOMEHIATENbHBIA XapaKTep, 3aTParuBaroT, Mpexk-
JIe BCEro, JSKOJIOTMYECKHE MNpoOjIeMbl, ¥ JHIIbL B
HEe3HAYUTEIbHOM CTENEHHU KacaroTcs caMuX MpobiieM
yIpaBJIeHUs] THAPOPECYpcaMu pek. MexaHusMm xe
paspemieHus] MEXAYHapOAHBIX CIOpPOB B HHUX
npakTHuecku otrcytctByeT [13, 14]. K riaBHBIM
JNEUCTBYIOUIMM MEXHAILMOHAJIBHBIM ~COIJIAIICHHUSM
10 MCIOJNBb30BAHNIO TPAHCTPAHUYHBIX BOJI OTHOCST-
cs1 «lIpaBuna ncnonap3oBaHMs BOJ MEKAYHApPOAHOTO
3HAYeHWs», MPHUHATHIE B 1966 romy B XelbCHHKH
Accormarnueit MexayHapoiHoro mpasa. OHU mpeay-
CMaTpHUBAIOT KOMIUIEKC Mep Kak oOmiero, Tak H
CIEeUUAFHOTO XapakTepa U, YTO OCOOCHHO BaKHO,
BBOJAT IMOHATHE «MEXIYHApOIOHBI pedyHoil Oac-
ceiin». Iloa mocnegHuM mojapasyMmeBaeTcsl «reorpa-

¢uueckass o0aacTh, OXBaTHIBAIOIIAS JIBA MM He-
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CKOJIBKO TOCYAapCTB M OIpenaessieMas TpaHHUIaMu
PacipOCTpaHEeHUs CUCTEMBI BOJI, BKJIFOYAs MOBEPX-
HOCTHBIC ¥ MOJ3¢MHBIC BOJIbI, BIAJAIOIINE B OOIINI
BogoeM»[4].

JanpHeliliee pa3BUTHE TIPAaBOBOTO peXKHMa
XeJbCUHCKOW KOHBEHIIMU MPOU3OIILI0 B pe3ysibTaTe
YTBEPKACHUS JIBYX IOTOIHUTEIBHBIX MPOTOKOJIOB K
He#: JIOHZOHCKOT0 MPOTOKOIIA O MPoOIeMe BOABI U
3nopoBbst (1999 1.) m KueBckoro mnpoTokona o
TPa)XTaHCKOH OTBETCTBEHHOCTH M KOMITCHCAIIMH 32
yiiep0, MPUIMHEHHBINH TPAaHCTPAHUYHBIM BO3IEHCT-
BHEM TMPOMBIIUICHHBIX aBapvii HA TPaHCTPAHUYIHBIC
Boabl (2003 r.). IlomokeHuss 00OMX MPOTOKOJIOB
UMEIOT TMPSMOE OTHOIICHUE K TPAHCTPAHUYHBIM THJI-
popecypcam.Hapsiny cykazaHHBIM, €CThb €IIe JBa
skojormdeckux nokymenta EDK OOH, koTopsie He-
00X0JIMMO yYUTBIBATh MPH PEIICHUU BOIPOCOB, CBS-
3aHHBIX C OXPaHOW TPaHCTPAaHUYHBIX BOJOTOKOB!
KoHBeHIIMS 0 TpaHCIPaHUYHOM BO3JCHCTBHU TIPO-
MBIIUICHHBIX aBapuit (1992 r., Xenbcunku) u Kon-
BEHIIMSA O JOCTyNe K WHpOpMAIMK, Y4acTUU 0O0IIe-
CTBEHHOCTH B OXpaHe OKpy»karomiei cpeanl (1998 r.
Oxpyc).

KomMImiekcHoOe UCIIONIB30BaHNE BOIHEBIX OOraTcTB
[O/Ipa3yMeBaeT OCYIIECTBICHHE THAPOTEXHUYECKO-
0 CTPOUTEILCTBA B HMHTEpecax pasjiHuYHBIX OTpa-
cielr 3koHOMUKH. [Ipy 3TOM HEOOXOAUMO HMETh
BBH[Y, YTO ISl TUAPODHEPTEeTHKH BOJAA TIPEICTaB-
JISIET MHTEPEC TOJBKO KaK HOCHTEIb JHEPIHH, IS
BOJHOTO TPAHCIIOPTa Ba)KHEE BCEr0 HAIMYHE HEOO-
XOJUMBIX TIyOWH B IMEPHOJ HAaBUTAIlUH, PHIOHOMY
XO3SIICTBY HYXKHBI HE TOJBKO BOJIOEMBI JIJISI BOC-
MPOU3BOJACTBA M Haryja pbiObl, HO U BO MHOTHX
CITy4aeB OIpPEACIICHHBIN PEXUM CTOKa pek. OCHOB-
Hasi 0COOEHHOCTH OPOIIEHUsS — OOJNBLION 00BEM Kak
00IIero, Tak W YNIENBHOTO BOJOMOTPEOICHHS, TIPU-
YeM JIMIIb HeOOJIbIIash YacTh BOJIbI, 3a0upaeMoil u3
HMCTOYHUKOB OpPOIICHHS, BO3BPAIIAETCS B BOJOCM.
BonocHaOkeHue, B OTIIMYUE OT OPOLICHUS, IPEIbsI-
BJISICT TOBBIIICHHBIC TPeOOBaHMS K KaueCTBY BOJbBI
IIPH CPaBHUTENFHO HeOONbIHMX 00BEeMax BOIOIO-
TpeOieHus. BMecTe co cka3zaHHBIM, CIEAyeT OTMe-
TUTh, YTO 3HAYUTEIBHBIA POCT HACEICHUS MUPA,
MOBBIIIICHHE €r0 MaTepHaIbHOTO OJIar0COCTOSHUS
TpeOyeT Bce OoJblliee KOJUYECTBO BOJbI, UCIONb-
3yeMOi KaK B HPPUTAIMH U BOJIOCHA0)KEHWH, TaK U B
BBIPaOOTKE AJICKTPOIHEPTHH.

CrnemyeT OTMETHTb, YTO B YCIIOBHSX, KOT/Ia ped-
HOW OacceliH MPHHAMJIECKUT OIHOMY TOCYAAapCTBY,
yIpaBieHHe BOJHBIMU PECYypCaMH CBOJTUTCS K Tiepe-
pacrpeseNeHHIo UX MEXJy OTpacisiMU HallMOHAJb-
HOHl skoHOMHKHU. B ciyuae e, korma paccMarpu-
BalOTCS BOTIPOCHI HCITOJIE30BAHUS BOJHBIX PECYPCOB
TpaHCTPaHWYHON pEKH, MpaBa Ha HCIOJIb30BAHHE
BOJHBIX PECYPCOB MPHUHAJJIEKAT BCEM TIOCYAAPCT-
BaM TPAHCTPAaHUYHOH pPEKU U TOTOMY BO3HUKAET
mpobiieMa CHpaBeNIMBOTO WX pacHperelieHIs] MeX-
Iy 3TuMu TocyaapctBamMu. OauH u3 3G GHEKTHBHBIX
MOJIXOJI0B K paclpeieeHHI0 TPaHCTPaHUYHbBIX BOJ-
HBIX PECYPCOB COCTOMUT B IOMCKE KOMIIPOMMCCHBIX
pelieHuii, BBITOAHBIX BCEM CTpaHaM TpaHCTpa-
HUYHOTO OacceiiHa.

JlaHHBIA MOJXOJ TpeAroiaraeT OTKa3 pacrpe-
JIeJIeHUs1 BOJIbI KaK TOBapa M Mepexo] K clpaBeasu-
BOMY PAcCIpeesICHUI0 HE BOJBI, a BBIrOJ, MOJIyvae-
MBIX OT €€ HucHojb3oBaHMsd. [Ipumepamu MoryT
CIIyHTb COIJIAIIIEHHS O COBMECTHOM HCIIOJIb30Ba-
HUH BOJHBIX pecypcoB OacceitHoB pex Huna, [lynas,
Mexkonra, Puo-I'pange, JIummorno, a Takxe Benukux
CeBepoaMepUKaHCKUX 03€p. OTH  COIJIalIeHHS,
OJTHAKO, XapaKTepU3YIOTCS CIENU(PUIECKUMU OCO-
OCGHHOCTSIMH CBOMX 0acCefHOB M TOTOMY HX
YHUBEpCaIH3alusid HATAJKWBAaeTCs Ha Cephe3HbIe
TPYAHOCTH. MexXay TeM, MOTpeOHOCTh B pa3paboTKe
o0IMX TOAXOMOB K pAaclpeneleHHI0 BOJHBIX
PECypcoB TPaHCIPAHUYHBIX PEK HENPEPBIBHO BO3-
pacraer. [IpuunHa, TOMUMO BCEro MPOYETO, COCTOUT
B TOM, 9TO B COBPEMEHHOM OOIIECTBE MPOI0IDKAET-
csl mporiecc 00pa30BaHUsI HOBBIX CyBEPEHHBIX TOCY-
JapCTB, KOTOpBIE YK€ HE MOTYT JOBOJBCTBOBATHCS
MPEeKHUM TIOPSJIKOM BOJOpaCIpeAeNeHHs, MPHHA-
TOM B YCJIOBHUSX CYIIECTBOBaHMS €IUHOIO rOCynap-
CTBa W BBIHYXJEHBl PEryJIUpPOBaThH CBOU BOJHBIE
OTHOIIEHUS C YYETOM HOBBIX peanuil. [JeiicTBuTeNb-
HO, 10 cocTosHMIO Ha 1978 rox Ha 3eMHOM Iiape
HACUMTHIBAJIOCh 214 pedHBIX OacceifHOB, BKIIFOUAB-
mx B ce0sl TeppUTOpUH IBYX Win Oonee ctpaH. B
HacTosIllee BpeMsa HUX CTalo yxke 261, oHM oxBa-
ThIBatOT 45,3% moBepxHOCTH 3eMiH, BKIIOYAIOT B
cebs 80%

npoxwusaeT 40% HaceneHHus Mupa.

MHUPOBOTO PEYHOI0 CTOKAa MW B HHUX

[Mpo6iemMa 000CHOBAaHHOTO BOAOpPACIPEACICHUS
ocTpo 3asBWiIa O cebe BO B3aWMOOTHOIIEHHSX
MEXIIy CYBEPEHHBIMH TOCYJapCTBAMH, BOSHUKIINMU
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YIHHPABJIEHUE BOAHBIMU PECYPCAMM I'PY3UHU B YCJIIOBUAX TPAHCI'PAHUYHBIX PEK

Ha Tepputopuu OwBmiero Coserckoro Coro3a.
Bmots 10 HemaBHero BpemeHHM pecmyOnuku FOx-
Horo KaBkaza SKCIUTyaTHpOBAU CHUCTEMY CBOHX
BOJIHBIX PECYPCOB B paMKax €IWHOH pacrpeieiu-
TeNpHON cxeMbl pek OacceiiHa peku Kypa. B Ha-
CTOSIIIIEE JK€ BPEMs IOJTUTUKO-IKOHOMUYECKAs CUTY-
anysg B PEerHoHe M3MEHWIACh KOPEHHBIM 00pa3oM.
[Tocne mpoBo3riamnieHus: He3aBUCUMOCTH, KaXKI0€ U3
CYBEpEHHBIX TOCYJapCTB CTPEMHUTCS K MaKCHUMallb-
HOMY HCIIOJIb30BAHUIO UMEIOLINXCSI BOJHBIX pecyp-
COB, IIPEXIE BCEro, B CBOUX COOCTBEHHBIX HAIMO-
HaJBHBIX HHTEpecax. C LeNblo yCTpaHeHHs BO3MOXK-
HOCTH CTOJKHOBEHHS MHTEPECOB CYBEPEHHBIX TOCY-
nmapctB OacceiiHa pexu Kypa, mpuHsATHA cora-
COBaHHBIX PEUICHUH B YIPaBIEHUH BOAHBIMHU PECYp-
camu Tpebyetcsi pa3paboTaTh TEOPETUIECKHE OCHO-
Bbl TIOCTPOCHHS MAaTEeMaTHYECKOro oOOecreueHus
YIpPaBJICHUYECKUX PELICHUI U Ha uX 0a3e METOIUKH
NPUHATHSL TaKOTO poja peuieHuii. B Hambonee o0-
LIeM BHJE paclpeneieHue BOJHBIX PECypcoB TpaHC-
TPaHAYHON PEeKH MEXJY CONpeAeTbHBIMUA CTPaHAMH
MOXHO OCYHIECTBHTH MPOMOPIHOHATIBHO ILIOMAIN
BoJlocOOpa OacceiiHOB, HAXOISLIMXCS B TIpaHHLAX

KOHKPETHbIX cTpaH. Jlus onTuMu3amuu pacipe-
JeNIeHUs BOJIHBIX PECYpCOB HEOOXOOUMO PEIUTh
clenyromupe 3afadu: pa3paboTaTh MaTeMaTHYecKue
MOJIeJM TPUHATHS KOMIIPOMMCCHBIX pelleHUi mpu
yIpaBJIEHUH TPAHCTPAHWYHBIMU BOJIHBIMH pecypca-
MH C Y4E€TOM HHTEPECOB roCyIapcTB; pa3padoTarb
MaTeMaTU4eCKHEe MOJENN YIpPaBICHHUS peXUMaMU
paboThl BOZOXPAHWINIL TPAHCTPAHUYHOrO OacceiiHa
Ha OCHOBe OallaHCca MHTEPECOB PAa3UYHBIX CTPaH B
UCIIOJIb30BaHNHU HYXZ
MpPUTALUU ¥ TIPOU3BOJCTBA THAPOIIEKTPOIHEPTUH;

BOJTHBIX PECypcoB Ui
pas3paboTath crieraibHble SJKOHOMUYECKHUE MOIYJIIH
JUIL OLEHKH WCIIOJBb30BaHUS BOIHBIX PECYypCOB
OacceifHa; MOCTPOUTH WHPOPMALUOHHYIO CHUCTEMY
TPaHCTPaHUYHOTO pedHoro OacceliHa.ONTHMU3ALMS
pacripeieNieHrst BOJHBIX PECYpCOB MEX]y CTpaHAMU
TPaHCTPaHUYHOTO OacceiiHa B 3HAYUTEIHHOH Mepe
CTJIQIUT TPOTHUBOpPEYMS B OOJACTH BOJOMONB30Ba-
HUS U BOJIOWCIOJIB30BaHMsI, 00ECIIEYUT HEBO3MOXK-
HOCTb MCTOUICHUS M 3arps3HEHHS BOJ, CTaHET
KaTaJIM3aTOPOM J00POCOCEACKUX OTHOLICHUH MEeX-
oy CTpaHaMH, HUCKIIIOYUT IIEPCIICKTHUBY CHIIOBOTO
pemnIeHus BOIIPOCOB BOJOPACTIPEICTICHUSL.

BBIBO/JbI

Jns  BBIpaOOTKM KOHUEMLMH Tepepacipese-
JICHUS TPAHCTPAHHYHBIX BOJ| MEXIy COMpPEeIhb-
HeIMU TocynapctBamu (I'py3us, Apmenns, Azepoaii-
mkad, Typuus u Mpan) HeobxoauMo co3aath OaHK
HOBEHINMX JIAHHBIX MO BCEM KOMITOHEHTaM HCIOJb-
30BaHMUS BOJHBIX 3amacoB (B. peK, BOJOXPAaHMJIMIL,
03ep, O0JIOT, MON3EMHBIX BOJ M JIEAHHUKOB). Jlms
3TOr0 HEOOXOJMMO 3aKNIIOYUThH COTJIalleHne 00
ydacTuu B pabore mo cocrtaBiieHHI0 «CrpaBoyHHKa
BOIHBIX pecypcoB KOxuoro KaBkasza», BeIpaboTaTh
eIMHYI0 METOIUKY To cOopy MHpOpMAIHH, a 3aTeM
B COOTBETCTBHHU C HOPMaMU MEKAYHApOJHOTO MpaBa
COTJIacCOBaTh  MCCIICJIOBAaHMUS IO  COCTABIICHUIO
KOHICTIOHU pacrpeAcjiCHUd TpaHCTpaHUYHBIX BOJ C
YYETOM KOMILUICKCHOTO PEIICHUS 3KOJIOTHYCCKUX
npobnem. PazpaboTanHas MeToAMKa pacmpeaesieHus
BOJIHBIX PECYPCOB COMNPEACIBbHBIX TOCYIapCTB MO-
JKET OBITH ITOJIOJKEHA B OCHOBY MCXKITPABUTCIILCTBCH-
HOT'O COTJIaIICHUS BBINICHA3BAHHBIX IIATHU CTPAH.

Ha cnenyromem stane HeoOXoaumMo pa3padoTaTh
JIOKYMEHT, PETYIUPYIOIINNA TOJUTUKY HCIOJIb30Ba-

HUS BOJ IIPUTPAHUYHBIX TOCyAapcTB. PazpaboTaHHbIN
JIOKYMEHT CTAaHET IPaBOBOMl OCHOBOM yINpaBIEHUS
MTOBEPXHOCTHBIMH W TIOA3EMHBIMH Bogamu. Jloky-
MEHT JIOJDKEH OBITh HalpaBlieH Ha pa3paboTKy Mepo-
MIPUATHIA, 00ECTIeUNBAIOIINX HEBO3MOXKHOCTH JIerpa-
JIAIIMY BOJHBIX O0OBEKTOB, YMEHBIIICHHE MX 3arpsi3He-
HUS, CTUMYJUPOBAHUE YCTOMUMBOIO KCIOJIB30BAaHUS
BOJ, MEPHI 10 YMEHBIIICHHUIO YIIep0a OT CTUXUAHBIX
SIBIICHUH, B TOM 4YHCJIe MOJOBOAUN U 3acyX. s pe-
IIEHUS STHX 33/1a4 B MEPBYIO OYepeah HE0OXOIUMO
MPOBECTH UCCIICIOBAHUE 110 HICHTU(UKAIIMU Oacceii-
HOB TPAHCTPAaHUYHBIX PEK, IKOHOMUYECKOMY U DKO-
JIOTUYECKOMY aHaJM3y HWCIOIB30BAaHUS BOJI, PETFIC-
Tpaluu TPaHCTPAHUYHBIX TeppuTopuii. Kpome storo,
TpaHCTPaHWYHBIE TOCYJApCTBa JOJDKHBI OOECTIeYHTH
W3BATHE W  WCIOJNB30BaHUE BOJBI C  YICTOM
TpeOOBaHUS — «3arPSI3HUTENb-PACTLIAYUBACTCS.

B kadecTBe «mHMOHEPHOT0» MPOEKTa ABTOPAMH
naHHoM myOnmukanuu coctaBieH «Kamactp Bomo-
XO3SIICTBEHHBIX 00BEKTOB [ py3um», B COOTBETCTBUU

C KOTOPBIM TPAHCTPAaHWYHBIM TOCyIapcTBaM —
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Apmennn, Azepbaiimxany, Typuuu u Upany npen-

jlaraeTcsl COCTaBUTh aHAJIOTMYHBINA CIIPAaBOYHUK

BOJIHBIX O0OBEKTOB, HA OCHOBE KOTOPOTO OyIeT CO3-
JIaH eIMHBIA CTIPABOYHUK JIJISl BCETO PETHOHA.
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I'maporexnuka

METOJIUKA PACUETA YCTOHUABOCTH BEPXOBOI'O OTKOCA
I'PYHTOBBIX IIVIOTHUH TP TIEPEMEHHOM HAITIOPHOM PEXUME

HUrpuamsuian JI.A., XocpomBuau E.3., Harpomsuiau I'.T.

Email: itriashvili@mail.ru

HNuctutyTt BonHoro xo3siiictea uMm. 1. Mupiixynasa

I'py3uHCKOr0 TEXHUYECKOTO YHUBEPCUTETA

np.Yasuasamse 60°, 0179, r. Toumicn, [pysns

BBEJEHHE

AHanu3 nuTepaTypHeIx MaTepuanoB (B. W.
Apasun, H. H. bunneman, C. @. Aepuanos, H. M.
I'epceBanos, A. A. Huuumnoposu4, H. H. Macnos u
IIp.), a TaKKe Pe3yJbTaTOB UCCICAOBAaHUN U HATyp-
HBIX HAOJIFOCHUH, TIPOBOAUMBIX | py3MHCKHM HWHC-
TUTYTOM BojHoro xo3sicta (I'. B. AbenumBunim,
M. H. Tepneukas, H. I'. Bapazamsunu, 1. K. Hop-
nanumBwi, B. M. Hacoepr, T. I'. XKopmanawms, T. B.
Teszanze, JI. A. UtpuamBuin) NO3BOJIMIN BBISBUTh
3aKOHOMEPHOCTH BJIMSIHUS SKCIUTyaTallMOHHOM IHK-
JUYHOCTU YPOBEHHOT'O PEKMMA UPUTAIMOHHBIX BO-
JIOXPAHWINIL Ha OCOOCHHOCTH (MIBTPAIIHOHHOTO
pexXuMa, BOJOHACHIIIICHHOCTA W HANOPHBIX JIaBIIC-
HUUA Ha YCTOMYHMBOCTH BEPXOBBIX OTKOCOB TPYHTO-
BBIX TIJIOTHH.

B wactHOCTH, yCTaHOBIIEHO, YTO B 3THUX YCJIOB-
UAX MPHU PA3HBIX BIAXHOCTSIX MPOUCXOAUT U3MEHE-

HHE (HU3MYECKOTO COCTOSIHUSI TPYHTOB Tela IUIo-
TUHBI, a BO3ACHCTBHE MEPEMEHHBIX THAPOCTaTHYEC-
KUX M THIPOJANHAMUYCCKUX CHJI BBHI3BIBAET PAa3BUTHE
¢bunpTpallMOHHBIX AedopMmanuii. Y CTaHOBJIEHO, YTO
MIPH CKOPOCTSX OMOPO’KHEHMsI B HartotHeHust V=0, 1-
0,5/cyT HapacTanue rUIPOANHAMUYECKOTO JaBIICHHS
HE BBI3BIBACT (PrUIbTparMoHHBIX nedopmanmii. [Tpu
V > 0,5 M/cyT MHTEHCHBHOCTH JIe(OpMaLUOHHBIX
MpoIieccoB 3aMeTHO Bo3pacraer. [Ipm V>1,0 m/cyT
METO/AMKA HA3HAUCHMS 3aJIOKEHUSA IO IMPUHATOMY
METOAY KPYIJIOUMIMHAPUYECKOW MOBEPXHOCTU HE
o0ecrieunBaeT TOJNYYEHHS JOCTATOYHO TOYHBIX
napaMeTpoB.

[losToMy Hamm czaenaHa MOMBITKA pa3padboTaTh
YCOBEPIICHCTBOBAHHYIO METOAMKY, PacdeT Y4YHThI-
BAIOIIYIO CHEUU(HUKY LUKIMYHOCTH pabOTHI MPPH-
TallMOHHBIX BOJOXPAHUIIHUIL.

OCHOBHASA YACTD

YuuThiBas, YTO NPU [HMKIWYHBIX KOJICOAHUSIX
HAIllOpOB  TIPOWICXOJAT HE
(U3UKO-MEXaHMYECKUX TMOKa3aTesiell TPYyHTOB, HO

TOJIBKO  HW3MCHCHUA

HU3MCHAKOTCA W COYUCTaHHs BCCOBBIX HArpys3oK, B

OCHOBY  TpeajaraeMoil  METOAWKH  TIPOBEPKHU

YCTOHYHMBOCTH OTKOCOB OBUI TIOJIOXKEH METOJI
pacdera paBHONPOYHOTO OTKoca [1, 2], coriracHO
KOTOPOMY TaKOW OTKOC B COCTOSHHH IPEACIHHOIO
paBHOBeCHs, ISl KOKIAOH TOYKH Ha TayOuHe h ot
IIOBEPXHOCTH

YAOBJICTBOPACTCA YCII0JIBUEM:

=V, Vo (M

rie ¢, — yroil HaKJIOHa OTKOCa K TOPH3OHTY Ha rityOuHe /1, M; W/ p, - YTOIl CONPOTUBICHHUS CIBUTY st

JTAHHOTO TOPU30HTA, PABHBIIA:
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C
€V, =gp @)

TJie () — yroa BHYTPEHHEro TpeHus rpyHTa, C — yaenbHoe cuennenue, 10°, Pa, p — 06beMHBII Bec IpyHTa,

/™.

Y CTOWYHBOCTE BCETO OTKOCA B IEJIOM Ha JIF000# rTyOuHE JOKHA YIOBIETBOPATH TPEOOBAHHIO:

1ga,

3an

rae K,,; — koadduimenrt 3anaca ycroiunBoCcTH
OTKOCa MpuHUMaeMblil paBHbIM 1,04 — 1,30.

[Ipemnaraemast MeToIMKa pacyeTa BBHITIOIHIETCS
B CJIEIYIOIIEH ITOCIIeIOBATEIPHOCTH.

BepxoBoif 0TKOC TUIOTHHBI IO BEICOTE pa3es-
€TCsl Ha P TOPU3OHTAIBHBIX CIIOEB. 3aTeM, Ipell-
roJiarasi, 9T0 YpOBEHb BOJBI CTYNEHAMU pPaBHBIMU
TOJIIIIMHE CJIOSI TTOJHUMaeTcs oT oTMeTkH YMO 1o
ormeTkn HIIY (a 3areM Takke CTYNCHAMH ITOHH-
)kaetcss 10 YMO), mig KaXIOTO W3 BBIIEICHHBIX
cioeB 1o (Qopmyne (2) ompenensercs 3HAYCHUE
tgy,, » MOJCTABIIAA PACUCTHBIC 3HAUCHUSA O, () U C,

COOTBETCTBYIOIIUX CTaIUsIM OOBOJIHEHHUS CIIOS.
W3 monydeHHBIX 3HAYCHMH gy, IO CTPOKE

UL KaXIIOTO BBIOMPAIOT
HauMEHBIIINE 3HAYCHHS, COOTBETCTBYIOIIHNE CaMBIM
HEOIaronpHUsITHHIM (hm3ugecKux
roka3zaresyieid ¥ BECOBBIX Harpy3ok. I1o BbljieIeHHBIM

BBIJICICHHOI'O  CJI0A

COYCTaHHUAM

3HAYCHUAM l//min OMpeACIACTCA  Yyrojl  HaKJIOHa

OTKOCa K Topu30HTY 110 popmyie (1).

, )

Ha puc. 1 npuBeaeH pe3ynbTaT COIOCTaBH-
TEIBHOTO pacyera 3aJIOKEHHUS OTKOca IO KPYTIIo-
MIAHAPAYECKON TTOBEPXHOCTH (CIUIOIIHAS JIMHUS)
Y TIO TIpejIaraeMoi MeTouKe (ITyHKTUPHAS JTMHAS).
Ecim B mepBoMm ciiydae kodddunmeHT 3amaca
coctapmsn K, = 1,04 (mpm 3amoxkeHHMW OTKOCa
m=3,0), To Bo BropoMm K, =1,16 (mpu 3aj10KeHTHH
oTkoca m=3,4), 4To obecrnieunBaeT 00jee BHICOKYIO
HAJEKHOCTH PO TUIOTHHBI.

HcxonHble pacyeTHBIC JaHHBIC:

00BbeMHas Macca BIAXKHOro rpyHTa o, - 2,05 e,

00beMHasi Macca BOIOHACBICHHOTO IPyHTa p — 2,12

3

/M , oOneMHast Macca TpyHTa BO B3BCHICHHOM

cocrosuui P, — 1,58 T/M’ , YTOJI BHYTPEHHErO TPEHHs
BIXKHOIO TPyHTA (@, — 18,5° (fgp = 0,33), yron
BHYTPEHHET'0 TPEHHUs BOJIOHACHIIIEHHOIO I'PYHTa (@, —

13,0°, (tgp, =0,23), ynenbHOe CUEIUIEHHE BIIAKHOTO

rpynta G, 1,5 /M , yHelobHOE ClEIUICHHE
BOJIOHACKIIIEHHOTO rpyHTa Cy = 2,5 /M’ .

Ho Hanosnenune
Ot 140 Mm 10 167,5 M

HarmoJI1.

Onopo:xHeHune
Ot 167,5M 10 140 m

PacyeTHble 3HaAYEeHUS Olh npu pasiindHbIX CTAAUAX 00BOIHEHHS 0TKOCA

38,0 38,0 38,0 38,0 21,0 [210 [210 21,0 38,0 380 | 38,0
31,0 | 31,0 31,0 18,0 18,5 18,5 | 185 18,5 18,0 31.0 | 31,0
275 | 275 16,5 17,0 17,0 17,0 | 17,0 17,0 17,0 16,5 | 275
255 | 16,0 16,0 16,5 16,5 165 | 165 16,5 16,5 16,0 16,0
20,0 | 14,-0 14,5 14,5 14,5 145 | 145 14,5 14,5 14,5 14,5
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METO/IMKA PACUETA YCTOMYUBOCTH BEPXOBOI'O OTKOCA
I'PYHTOBBIX IIVTIOTHUH ITPU IEPEMEHHOM HAITIOPHOM PEXUME

178.0

Puc. 1. ConocraButebHbIA rpaguk pe3yabTaToB pacyera
YCTOHYHMBOCTH BEPX0BOIro 0TKOCA MPOTUHBI

3AK/IIOYEHHUE

Takum o6pa30M, npepiraracMas METOAWKa MNpHu TOJIBKO MPaBUJIbBHO YCTAHABJIMBATb ONITUMAJIBHO 0e3-
MHUHHUMAJIBHOM KOJIMYECTBE OIPECACTIACMBIX XapaKTe- OITaCHBIN Yrojl HakKjJIOHa BEPXOBOro OTKOCa IIJ10-
PUCTUK U MAPAMETPOB HACT BO3MOXKHOCTL JOCTATO- THUHBI, HO 1 KOPPECKTUPOBATH IIPOCKTHLIC PCIICHUA.
YHOU JJIsL HH)I(eHepHOﬁ MNPaKTUKU TOYHOCTBIO HC

JIMTEPATYPA

1. H. H. MacnoB. OcHoBbl nHxeHepHoU reosornd 1 3. JI. A. UrpuamBmwim. Otuer no Teme «YCTaHOBIIe-
MEXaHWKU TPyHTOB, Beicmias mkoma, M., 1982. HUE BIVSHIS IUKIIMTYHOCTH pabOThI TPYHTOBBIX TIOTHH
2. PykoBoxcTBo 1Mo pacueraM (puIbTpallIOHHOW Mpo-  Ha (QUIBTPALIOHHBINA PEKUM M CTATUYECKYIO YCTOWYH-
YHOCTH IUIOTHH W3 I'pyHTOBBIX MatepuanoB. BHUUI., BOCTb BEpXOBBIX OTKOCOB». I'p. HMHCTUTYT BOZHOIO
JI., 1976. xo3siicTBa uM. LI, Muprxynasa I'TY, Towmmcu, 2016.
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I'mapoJiorus

OCOBEHHOCTH ONIPEAEJIEHUSA PACYETHBIX T'MAPOJIOI'MYECKHUX
XAPAKTEPUCTUK ITPU NTIPOEKTUPOBAHUU MEJIMOPATUBHBIX
CHACTEM U COOPYKEHUM HA TEPPUTOPUU BEJIAPYCH

Memuxk O.I1., 3yopunkas T.E.

E-mail: omeshyk@gmail.com

VYupexnenue odpazoBanust «bpecTckuil TOCy1apCTBEHHBIA TEXHUYECKUN YHUBEPCUTET

Pecnybnuxa bBenapyco, bpecm, yn. Mocxoeckas 267, 224017

BBEJIEHHE

OmpeneneHue pacdeTHBIX THAPOJIOTHICCKHIX

XapaKTePUCTUK, HEOOXOIUMBIX IS TPOESKTHPO-
BaHMs TMapaMeTPOB MEIMOPATHBHBIX CHCTEM U
coopyxennii B Pecnyonuke benapych pernamenTu-
pyercs psaoM HOPMATHBHO-TEXHHUYECKUX JTOKYMEH-
ToB [1, 2 m ap.]. B TO ke BpemsI, A1 OCYIIUTEIHHBIX
CHCTeM C IUIOMAAbl0 Bojocbopa g0 2,0 Thic Ta
[3]:

BeCeHHee I0JIOBOJbe oOecmeueHHOCTEI0 P=10 %;

pacuCTHbIMU  pacxodaMu BOJAbI  ABJISIIOTCA

noxaeBble maBoaku — P=10 %; mpenmoceBHON —
P=10 %; P=50 %. Ilpm
TIoIIau Bojgocoopa 2,0 Thic Ta U OoJiee B Ka4eCTBE

CpPEJTHEMEKEHHBIA —

pacueTHOr0 MPHHUMAETCSI PAacXo[ BOIbI BECEHHETO
P=25 %. Ilpu
TUAPOTEXHUYECKUX COOPYKCHUMH, B 3aBUCHMOCTH OT

MTOJIOBOJIBS MIPOEKTUPOBAHUH
WX KJIacca KaNHWTaJbHOCTH M PACUETHOTO ClIydas
(ocHOBHOM M TIOBEPOYHBIN), MPUHUMaeMble obecrie-
YEHHOCTH PAacCUETHBIX PAcXOZOB BOJBI COCTABIISIOT
P=0,01; 0,1; 0,5; 1,0; 3,0; 5,0; 10 %. CymecTByto-
mass CeTb THUAPOJIOTHYECKOTO MOHUTOPHHTa B
PecniyOnuke bemapycs He B moiHOM 00beMe obec-
MeYnBaeT MOTPEOHOCTH BOJOXO3AMCTBEHHOW OTpa-
CJIH, TPEXAE BCEr0 — IMPOEKTHPOBAHHME MEPOIPH-
ATUH TI0 PEKOHCTPYKLUMH M CTPOUTENHCTBY MEINO-
PaTUBHBIX CHCTEM, PACHOJI0KEHHBIX Ha BOIOCOOpax
MaJIbIX peK. B 3To# cBs3M ompenesneHne pacueTHBIX
THIPOJIOTHUECKUX XapaKTEPUCTUK OCYILECTBIISETCS
JUI CITydast OTCYTCTBHSI JAHHBIX TMJIPOMETPUYECKUX
HaOII0ICHUH.

Teppuropus benapycu uMeeT psii XapaKTepHbIX

0COOEHHOCTEH B THUAPOJIOTHYECKOM OTHOIICHHUH.
Bonopaszen OacceiinoB banrtuiickoro u Yepnoro
MOpel MNpoXomuT Mo Tepputopun PecrnyOmuku
Benapych, MOKpBITOW TyCTOW CEThIO peK, OOIIel
npoTsbkeHHocThi0 90,6 Teic kM. Ilo komuuecTBy M
MPOTSHKEHHOCTH MPeobIafaloT Manble peKd JITHHON
no 200 xm. Ha rore crpansl pacnonoxena Ilomec-
CKasi HHU3MEHHOCTb C OOIIMPHBIMH HPOCTOpPaMHU
0oJi0T, IOZIBEp )KEHHAs KPYMHOMACIITAOHBIM THAPO-
TeXxHHUYeckuM MenuopanusM. Ha cesepe pacmoiio-
*eH Kpall — IToo3epbe ¢ MHOIOUMCIIEHHBIMU 03€pa-
MHU. OTH U Jpyrue (akTopbl AenarT benapych yHu-
KaJbHOW TEPPUTOPHEN B THAPOIOIMIECKOM OTHOILIE-
Huu. Jlna pa3paboTKH TPOEKTOB MEIHOPATHBHBIX
CHCTEM BO3HHMKJIA HEOOXOIUMOCTh B H3YYCHHUH
ruaporpauyecKkux  XapakTepUCTHK  BOIOCOOPOB
Manbeix pek bemapycu. Opgnako, Hambojee IOJIHO
WCCIICJIOBAaHbI JaHHbIe BOJ0COOpHI jumb B 60-70 TT.
XX Beka.

OTCYTCTBYIOT HMCTOYHHUKH, OTPAXKAIOIINEC COBPCMCH-

B mHacrosmiee BpeMs TpaKTHYECKH

HYI0 THIPOJIOTHYECKYIO CHUTYaIlHio. 3a MOCIeaHee
50-meTre B pe3ysbTaTe KOMIIJIEKCHOW MeENIHOpaluu
3eMeib 3HAYUTEIbHO M3MEHIIACh 3a00JI0UEHHOCTh
BOJOCOOPOB, YBETHYMUIIOCH KOIMYECTBO BOJOXPaHH-
nunl. HeT cOBpeMEHHBIX U JOCTOBEPHBIX JAaHHBIX O
MHOTHX THAPOTPAPUUECKUX XapaKTePUCTHKAX, YTO
JleJIaeT 3aTPYIHUTEIBHBIM OMpPENeICHUE PACUETHBIX
TUIPOJIOTHYECKAX  XapaKTePUCTUK Ui Cliydas
OTCYTCTBHS JaHHBIX THIAPOMETPHUYECKHX HAOIIO-

JICHUH.
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OCOBEHHOCTH ONPEAEJIEHUS PACYETHBIX T'HAPOJTOIMYECKUX XAPAKTEPUCTHK ITPA
ITPOEKTUPOBAHUU MEJIMOPATUBHBIX CUCTEM U COOPYKEHUU HA TEPPUTOPUU BEJIAPYCHU

OCHOBHASA YACTD

OOBeKTaMU HCCIIETOBAaHUS B pabOTe SBISIOTCS
rugporpaduiyeckue XapakTepUCTUKHA BOJOCOOpPOB
MalblXx pek bemapycu, pacxombl BOABl U MOIYJIH
CTOKa pacyeTHbIX pacxojoB. B 3Toil cBs3M, HaMHU
OLIEHEHBI TUApOrpapHUUECKHe XapaKTepPUCTUKU BO-
nmocoopos 110 mansix pex bemapycn Ha OCHOBaHUH,
NPaKTHYECKH SIUHCTBEHHOTO MCTOYHMKA MH(OpMa-
uuu [4], ¢ y4yeToM MOCIENYIOUIMX H3MEHEHUH u
JIOTIOJTHEHUH, 0000IIatoIero Iomaar BoJ0CO0pOB,
JUIMHBI PEK, YKJIOHBI pycel, 03epHOCTb, 3a00JI04CH-
HOCTb, 3aJICCEHHOCTb, TYCTOTY pPEYHOH ceTH,
pacnaxaHHocTh W ap. Mrorom paboTel sBiseTcs
paiioHupoBaHue 10 Teppuropun benapycu monyien

CTOKA BECEHHETO MOJIOBOJBS M JOKJIEBBIX ITAaBOJKOB

, TIPEATIOCEBHOTO M CPEAHEMEKEHHOTO CTOKa C
MMOCTPOCHUEM KapT UX MPOCTPAHCTBEHHOTO pacmpe-
JIEJICHUS C TeNTbI0 UCITOIb30BAaHUS B MEINOPATUBHON
IIPOEKTHON MTPaKTUKE.

MHoruMH aBTOpaMH OOBEKTUBHO OTMEYAIOTCS
CIIO)KHOCTH TIPOBEIEHUS THUAPOJIOTHYECKHX pacue-
TOB, CBSI3aHHBIC C HOPMATHBHO-METOJIUYECKON Oa-
30 ¥ HEOTPEIeIEHHOCTHIO OT/IETBHBIX MMapaMeTpoB,
HCIIOJIB3YEeMBIX B (PH3UKO-MATEeMAaTHYCCKUX PacyeT-
HbIX Monensx [5 u ap.]. Cormacuo TKII 45-3.04-
168-2009 (02250) [1] pacdeTHBII MaKCHUMAaTbHBIN
pacxoj BOJBI BECCHHEro MOJOBOAbA Qp (M/C)
3aJJaHHOW €KErOJHON BEPOSTHOCTBIO TMPEBBIIICHUS
P% ompenensercs mo popmye:

Or

rne Ky — mapamerp, xapakTepusyrouui JIpyKHOCTh
hp — pacuerHblil cnoit
cymMMmapHOro (0€3 Cpe3Ku TPYHTOBOTO TUTAHUSA)

BCCCHHETO IIOJIOBOABA,

CTOKa, MM, €KEroJJHOW BEPOATHOCTHIO MPEBbIIIEHUS]
(P); 1 — koadPuIIeHT, yYNTHIBAIONINA HEPABEHCTBO
CTAaTHCTHYECKHX IapaMeTpoB CJOS CTOKa |
MaKCHMAaJIbHBIX PacX0JI0B BOJABI; O — KO3 dHUIMEHT,

y‘{I/ITLIBa}OH_II/Iﬁ BJIMSITHUC BOAOXPAHWIINII, IIPYAOB U

Q,=

Ie ajgy, — MapaMmeTp, XapaKTepU3yHoIIUid MOIYJIb
MaKCUMaJIbHOTO MTHOBEHHOTO pacxoma Boabl 10%-
HOH obecrieyeHHOCTH, A — TUIOIIAAbL BOgOcOOpa 10
pacyeTHOro CTBOpA, KM, A, — MEPEeXOMHOH Kodd-
(bUIMEeHT OT MAaKCHUMAIBHBIX PACXOJI0OB BOIBI JI0-
10%-Hoit

MPEBBILICHNS, K MAaKCUMAJIbHBIM pacxojam Apyrou

KICBBIX IIaBOJKOB, BCPOATHOCTBIO

G viex CPEeIHHIM MHOTOJIETHMM MOZYJb

rae

:Ko'hP'ﬂ'5'51 -9, .
(A+1)0.20

Gy, 0 A
@078

A, (1

& -
YUUTBIBAOIUE CHUIXXCHHUEC MAKCUMAJIBHOI'O pacxoja

NPOTOYHBIX  03ep; Oy, K03 PULIUEHTEI,

BOJIbI, COOTBECTCTBCHHO, B 3aJICCCHHBIX u

3a00JI0UCHHBIX ~ BoOJOcOOpax; A —  IUIONIa]b
BOjIocOOpA, KM

MakcuMallbHble MTHOBCHHBIC PAaCXOIbl BOIBI
NOXKIEBBIX IMaBOAKOB 10%-HOH 00€eCIIe4EHHOCTH

ompenesIAoTCs 1Mo hopMmyIie:

P'A’ (2)

BEPOATHOCTBIO TPEBBIMIEHUS, 0 — KOX(PHUINEHT,
VUUTHIBAIOIIUI BIMSHIE BOJAOXPAHWIUII, MPYIOB U
NpOTOYHBIX 03ep, @ — Mopdosornueckas xapax-
TEPUCTHKA pycla.

PacueTHple pacxonpl CpeJHEMEKEHHOTO CTOKa
Ocpvexcs M’/C, OTpeIesIOTCA 10 (hopMyIIe:

QCD-Mé)K = qmem ) A ’ (3)
pacyeTHBId pacxo] BOABl MNPEIINOCEBHOrO
nepuona Qp (M’/c)  3amaHHO  €XKeromHoi

CPEIHEMEKEHHOTO CTOKa, M°/c'KM°, A — pacdeTHas
II0Ia1s Boocoopa, KM>.
Cornacuo nmocodbuto k CHull 2.01.14-83 [2]

BEPOSTHOCTBIO MpeBbileHUsT P% omnpenensercs
no gopmyJe:
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Memuk O.I1., 3yopuuxas T.E.

A" - A-0

10%

QIO% -

rne A" - napamerp, mpencraBnsrommii co6oit

10%
MOJIYJIb IPEANIOCEBHOIO CTOKA C €IMHUIIBI TUIOIIAAN
Bojocbopa, JI/kM>; A — miomans BogocGopa 0
pacueTHOro CcTBOpa, KM’; Oa — KOA(QHIMEHT,
OTPAXKAIOIINH BO3pAacTaHUE MOJIYJIS HPEIIOCEBHOTO
CTOKA C yBEJIMYEHHEM ILIOIIAIN BOJOCOOPA; Sas+Ax)
— K03 GUIMEHT y4eTa BIUSHHUS 3a00J0Y€HHOCTH U

JIECUCTOCTH; Oy, — KOX(POUIMEHT ydeTa BIHUSHUS

03EpPHOCTH; 5“ — KO3 QUIMEHT, yYUTHIBAIOIIUN

HCOAHOBPECMCHHOCTDL CX0/la CHEra 1o BOZ[OC60py.

A

0

(A6+An)

0 6107,

o Oar “)

B PE3YJIbTATC PACUCTOB AJId Cliydasd OTCYTCTBUA
JAaHHBIX THAPOMETPHUYICCKUX Ha6J'IIOIL€HPII>i nojy-
YCHBI Ppacxobl

MOJIYJIM CTOKa JUIi MCCISAYEMBIX BOJOCOOPOB

BOABI MW COOTBCTCTBYIOIIUE UM
Manbix pex bemapycu. [{ng pex Oacceitna 3amagHoi

JIBUHBI pe3ysbTaThl B
1 [6].

pe3ynbTaThl JIETIM B OCHOBY KapTorpadupoBaHus

pacdeToB IpeJCTaBICHBI

Tabmie B panpHelimem, moiydeHHbIE
MOAYJEH CTOKa KPUTUYECKUX TUIPOJIOTUUECKUX

MEPUOJIOB.

Tabnuua 1 —Pe3yromamol pacuyemos pacxo008 600bl U MOOYell CMOKA KPUMUYECKUX

2UOPONI02UYECKUX NePpUO008

Becennee JoxxaeBbie IIpeanoceBnoii | CpenneMeskeHHBbIN
NoJ0BOJbe NMAaBOAKH CTOK CTOK
Nen/m Peka-cTBOp
Qi0%, q10%, Qi0%, q10%, Qi0%, qQ10%, Qs0%, q50%,
mle [m(er km®)| me | M(e kvm®) | me [Me km®)| me | M(er kmP)
1 2 3 4 5 6 7 8 9 10
Bacceiin p. 3anaaHoii JIBUHBI

JlyxxecsHka —
1 c.bopkogo 86,8 0,225 32,5 0,084 23,1 0,060 1,4 0,0035
2 Occa — c.l'aguBns 87,4 0,165 15,0 0,028 18,0 0,034 2,1 0,0039
3 VYcgeiika — c.Mozonsr | 43,9 0,305 9,0 0,063 3,8 0,026 0,6 0,0039
4 VYcaeiika — c.3araTbe 66,1 0,278 11,2 0,047 6,9 0,029 0,8 0,0034

O6omb —
5 c.JJomonocoso 56,1 0,142 6,6 0,017 20,9 0,053 1,4 0,0035
6 Vcrwica — ¢.Ka3zuHoBo 57,9 0,235 9,8 0,040 15,9 0,065 09 0,0035

ITonora — c.fIHKOBO 1-

e 63,5 0,103 5,5 0,009 28,9 0,047 2,2 0,0035

VYmaya — c¢. Tonkaun 104,1 0,119 10,8 0,012 45,9 0,052 33 0,0038

Haua -c.I'opoBusr 39,6 0,187 20,2 0,095 7,1 0,033 0,8 0,0037
10 | Magenka -c.Pycaku 49,6 0,107 12,7 0,028 18,8 0,041 1,8 0,0040
11 Bepézoska — c.Caytku | 150,2 0,271 45,8 0,083 18,3 0,033 2,1 0,0038

[lo GonpmMHCTBY BOAOCOOpOB Manbix pek be-
Japycu YCTaHOBJIEHA 3HAUUTENbHAs M3MEHUYMBOCTH
MOJyJIell CTOKAa BECEHHEIO I0JIOBOJIbS B 3aBUCHUMO-
CTU OT 03€pHOCTH, 3a00JI0YEHHOCTH, 3aJ€CEHHOCTH.
HanHble rupporpaduyeckue XapaKTEPUCTHKH SB-
JISIOTCS] 3HAYUTEIHHO W3MEHYMBBIMU B T€UCHHE JI0-
CTaTOYHO KOpOTKOro mepuoaa BpemeHu (20-30 set)

B CBSI3M HWHTEHCUBHOM aHTPOIIOIEHHON JEsTeNb-
HOCTBIO, CBSI3aHHOU C BBIPYOKOMW JIECOB, CTPOUTEIIb-
CTBOM BOJOXPaHUJIUI, MEJIMOPATUBHBIM OCBOEHUEM
3eMmenb. B wactHocTH, B Tabmuue 2 TpHUBEACHBI
3aBUCUMOCTH  PAaCUETHBIX MOAYyJei

CTOKa OT

pacronoxeHus Jieca Ha BojocOope.
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MPOEKTUPOBAHUU MEJIMOPATUBHBIX CUCTEM U COOPYKEHUI HA TEPPUTOPUU BEJIAPYCHU

Tabnuua 2 — JJunamuxa mooyneil 8eceHHe20 noioeodss obecneuennocmu P=10%

6 3a6uUcumMocmu om pacnojioHCeHUsl jleca Ha 60006‘60[76

PacnoJso:kenue jeca Ha Bogocoope

IIpu 3anecénHoctu N B HIDKHEH 1

o B BEpPXHEH 9acTH .
ot 20 10 30% paBHOMEpHOE IIPHUPYCIOBOH 4aCTH
BOJIOCOOpa
Bozmocbopa
Peka-ctBOp Mojyiib cToKa, M°/c*KM?
060156 — ¢. JJomoHOCOBO, 395KM? 0,142 0,107 0,185
TTonora — ¢. AukoBo 1-e, 618xm? 0,103 0,077 0,134
Moyanp — c¢. I'esrainsl, 1120xm? 0,119 0,090 0,155
Hapous — c. Hapous, 1480xm? 0,020 0,015 0,026
Prita — c. Manbie Pagsannuu, 1600xkm? 0,019 0,014 0,024
Cnyub — c. HoBoaBopubl, 910xkm? 0,089 0,067 0,116
Cnyup — nirt. Ctapobus, 1910xm? 0,087 0,065 0,113
Cayus — c. Jlenaun, 4620xm? 0,065 0,049 0,084
Pacnonosxenue Jieca Ha Bogocoope

[pu 3anecéanOCTH . B HIDKHCH U

o B BEpPXHEH 4acTH .
ot 10 10 19% paBHOMEpHOE NPUPYCIOBOH YacTh
Bomocbopa
Boji0cOOpa
Pexa-cTBop Mojyitb cToKa, M°/c*Km?

Mapenka -c. Pycakn, 462xm? 0,107 0,086 0,134
Monuanp — ¢. Momyazp, 21 1xkm? 0,150 0,120 0,187

Kak moka3sIBalOT MaTepHaibl TAOIUIBI 2, UMEET
MECTO CTaTHCTHYECKH 3HAaYMMOE M3MCHEHHE MOJY-
Jiel CTOKAa BECEHHErO MOJIOBOMAbS MPAKTUYECCKU IO
BceM BojiocOopaM Manbix pek bemapycu. YuuTbeiBas
KOMITJICKCHOE OCBOCHHE BOJOCOOPOB M BO3MOXKHOE
HU3MEHEHUE UX 3aJICCEHHOCTU, TPeOYyeTCsl BBICOKOE
Ka4€CTBO TUAPOJOTHYECKUX I/I3I)ICK3HI/II>1, IIpoOBOJaU-
MBIX B TIEPHOJ], HEMOCPEACTBEHHO MPEINICCTBYIO-
i pa3paboTKe MHXEHEPHBIX MPOEKTOB. Mcmomb-
30BaHME JAHHBIX TPOLUIBIX JIET MOXKET MPUBECTH K
OIIMOOYHBIM PE3yJIbTaTaM.

AHTpOHOFeHHaH JACATCIIBHOCTh, CBA3aHHasA C
MeJMopalueii BoJocOopoB, OCyIIeHHEM 3a00JI04eH-
HBIX 3eMeNIb ¥ OOJIOT TpUBeNia K 3HAYUTEIHHON WX
TpaHchopMaIui BIUIOTH /10 U3MEHEHHUS THITH3AIHH.
B tabnuie 3 mpuBeacHA IMHAMHKA MOJYJEH cTOKa
BECCHHETO MOJIOBOIbS B 3aBHCUMOCTH OT Pa3InIHON
THUIIM3AIAH 00JIOT.

Hawnbonpmme pa3HOCTH pacueTHBIX MOMYJCH
CTOKa COOTBETCTBYIOT BOZOCOOpaM C MajbIMHU

wiomaasMu. HeoOXoauMo OTMETHTH, YTO MOJIYJIH
CTOKa BECEHHEr0 IIOJIOBOJbS HE HMMEIOT YeTKOH
muddepeHnnanny, Kak mo 6acceiHam pek, Tak U 10
THIPOJIOTHYECKHM paiioHam bemapycn.

[Mnomans BomocOopa
BIMACT HA BEJIMYMHY MOIYJS CTOKa (PHUCYHOK 1).

TAaKXXC CYHICCTBCHHO

I[Ipy ymeHblIEHUM IUIOIIAJE MOJYJIM CTOKa
YBEITUYMBAIOTCSA. JTa TCHACHIIMS UMEET MECTO, Kak
IUISL OTHETHHO B3SATHIX BOAOCOOPOB MAJIBIX pEK, TaK
U JUIA BCEH McceayeMoit Tepputopun [7].

B Buay cCylecTBEHHOTO BIUSHUS IUIOLIAACH
BOJOCOOpPOB HA BENWYMHBI MOAYJIEH  CTOKa,
1eJIecoo0pa3HoCTh
paiioHupOBaHU IO TLIOMAASIM BOJOCOOpOB: 10 500
kM2, 500-1000 km?, Gostee 1000 km?.

PacueTsl Moz[yneﬁ CTOKa BCCCHHETO ITOJIOBOAbA

YCTaHOBJICHA BBIIIOJTHCHUA

obecneuennoctd P=10 %, moka3anu UX 3HAYUTCIIb-
HYI0 TMPOCTPAHCTBEHHYI WM3MEHYHBOCTH (TabyuIiia
4). HanGonpime 3HaYeHUsS] TPUXOIATCS Ha CEBEpO-
BOCTOK bemapycu, HauMeHbBITHE — Ha IOTO-3aIma.
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Tabnuua 3 — JJunamuxa mooyneil 8eceHHe20 noioeo0bs obecnevennocmu P=10%
8 3a8UCUMOCIU OM MUNO8 OOJIOM U NOYEOZPYHMOE HA 6000COOpe

Tunel 60J0T M NOYBOTPYHTOB HA HX BOOCOOpax
= = b = ’E g g = < E ’E
= oIz
=35 =22| £, ¢ =5 Z:i
S =8z = E & - 2 35 s w5 2 &
SeSEE2E| =28 |5 EESEZEEE
S Z S E2E & 2'g IS = = 318 & EE &
o Z a3 = EE =S C . S Za°¢e F E ==
Peka-cTBOp 25 R % 5 C = S S |o &5 5 3FESY % =
ErsE8z:| 5% E2EEczEscgE s
Ee=35¢g8s4 S s RS EZS5sSg58CE 3
SEC TEE| 2T ERELiEETCE=¢
Q >
=58 "E| 3 FEiisEE ¢ B
MozyJab cToka, M>/c*KM?
060156 — ¢. JJomoHOCOBO, 395KM? 0,142 0,148 0,161 0,173
TTonora — ¢. AukoBo 1-e, 618xm? 0,103 0,107 0,115 0,123
Mapenka -c. Pycaku, 462xm? 0,107 0,112 0,120 0,129
Monuanp — ¢. Momyazp, 21 1xm? 0,150 0,160 0,181 0,202
Momuanp — c. I'e3ransbl, 1120km? 0,119 0,124 0,132 0,141
Hapous — c. Hapous, 1480xm? 0,020 0,021 0,022 0,023
PriTa — ¢. Mansie PagBannyn, 1600xm? 0,019 0,021 0,026 0,030
Cayub — c. HoBoaBopupbl, 910xm? 0,089 0,093 0,102 0,110
Cnyus — nirt. Crapo6u, 1910km? 0,087 0,091 0,099 0,108
Cnydb — c. Jlenun, 4620xm? 0,065 0,068 0,076 0,083
Qs M /C KM
0.6
0,5 ——.—'.
-
0,4 e
-
0.3 -
1o
0.2 2*35e
o Fa
01 e o8 o e '.‘ LN *
: '4.?_. o F
*% L -L o o’
0,0 . . LB . | AKME
0 500 1000 1500 2000 2500

Pucynok 1 — 3asucumocme Mo0yna cmoka 8eceHne2o noio6o0bs om niowaou 6000coopa

Tabnuua 4 — Mooynu cmoka 8ecenne2o nono8odvs obecneyennocmu P=10 %
no bacceiinam pex benapycu

Bacceiin pexn qu% , MY/ km?
3anagHas JIBuHa 0,10-0,49
Juenp 0,04-0,51
Heman 0,02-0,17
3amagnstii bByr 0,02-0,08
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OCOBEHHOCTH OIPEJAEJIEHUSA PACYHETHBIX 'N/IPOJIOTMYECKHUX XAPAKTEPUCTHK ITPHU
MPOEKTUPOBAHUU MEJIMOPATUBHBIX CUCTEM U COOPYKEHHI HA TEPPUTOPUU BEJIAPYCHU

PaccunranHbie U mpefcTaBlicHHbIC B Ta0muie 4
MOJYJIA CTOKA, Ha Hall B3IJIAZ, HECKOJIbKO 3aBbl-
mieHbl. OCHOBHBIE THIPOrpaduyecKue XapaKTepH-
CTHKH, BXOJSIIUC B pACUCTHhIC 3aBHCHMOCTH,
onpenencasl B 60-70-80-x romax XX Beka W TIO
MHOTHUM BojocOopaM ycrapenu. B  dyactHoOCTH,
KPYITHOMACINTA0HBIE MEINOPATUBHBIC MEPOTIPUSATHS
MPUBEIN K CYIIECTBEHHOMY CHIDKEHHUIO ILIONIaIN
3200JI0YCHHOCTH, YBEIWYCHUIO O3CPHOCTH 33 CUET

CTPOUTENHCTBA OOJBIIOTO KOJMYECTBA MPYIOB U

BojoxpaHuwmml. [lo HEKOTOPBIM BOJOTOKAM W3-
MCHWJIUCH IUIOMAAN WX BOAOCOOpoB. OTMedaeTcs
pOCT JiecucTOCTH Tepputopun benapycu Bo BTOpoi
monoBrHe XX Beka (okomo 7-8 %) [8]. Ouenntsb
MUHAMHMKY HW3MEHEHHS MOJYyJIeH CTOKa BECCHHEro
MOJIOBOJIbSI B 3aBHCUMOCTU OT Pa3IUYHBIX CI[CHA-
pUEB HM3MEHEHHUs O03epHOCTH, 3a00JI0YeHHOCTH, 3a-
JIECEHHOCTH MOXKHO Ha ImpuMepe BogocOopa p. bobp
— ¢. KyTsr (Tabmuma 5).

Tabnuya 5 — J[unamuxa pacxo0oé 600vl gecenHez0 noa0800bs 0Oecne4eHHOCmuU

P=10 % 6 p. boop — c. Kymul 6 3a8ucumocmu om paziuyHvlx CyeHapues usmeHeHus

2udpocpaghuueckux XapaKmepucmux 6000coopa

O3epHOCTB, % O 1 2 3

4 5 6 7 8 9 10

3aneceHHOCTb, % T 48 49 50 51

52 53 54 55 56 57 58

3a00JI04€HHOCTb, 1

3 4 5 6 7 8 9 10 | 11 12 | 13
%
ﬁj’fii‘j croxa, 0,265 | 0,208 | 0,170 | 0,142 | 0,122 | 0,105 | 0,093 | 0,082 | 0,074 | 0,066 | 0,060
O3epHOCTH, % ™ o 1 2 4 5 6 7 8 9 10

3aneceHHOCTH, % T 48 49 50 51

52 53 54 55 56 57 58

3a00JI04EHHOCTb, !

3 2 1 1 1 1 1 1 1 1 1
%
M
M;/’fii‘; CTOKd, 0,265 | 0,221 | 0,191 | 0,164 | 0,144 | 0,128 | 0,115 | 0,105 | 0,096 | 0,088 | 0,082
OscpHocts, % -1 o 0 0 0 0 0 0 0 0 0 0
3aneceHHocTh, % ) 48 47 46 45 44 43 42 41 40 39 38
03a60noquHocn,, ! 3 ) 1 | | | | | | | |
%
ﬁj’fii‘j croxa, 0,265 | 0,274 | 0,284 | 0,285 | 0,287 | 0,288 | 0,290 | 0,291 | 0,293 | 0,294 | 0,296
O3epHOCTb, % = 0 0 0 0 0 0 0 0 0 0 0
3anccennocts, % | 4 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38
03/36°H°quH°°TB’ o3 4 5 6 7 8 9 10 | 11 12 | 13
0
M
M3?:if? croKd, 0265 | 0,258 | 0,252 | 0247 | 0242 | 0237 | 0233 | 0229 | 0,225 | 0,221 | 0217
Oseprocts, % -1 o 0 0 0 0 0 0 0 0 0 0
3ajteceHHOCTh, % ™ 48 49 50 51 52 53 54 55 56 57 58
?a6OJIO'{eHHOCTL, ! 3 ) | | 1 | | 1 | | 1
%
M
M;/)fiiﬂ‘ CToKd, 0265 | 0271 | 0279 | 0278 | 0277 | 0275 | 0274 | 0273 | 0,272 | 0,271 | 0270
I[J'IH 6OJ'IBH.[I/IHCTB3 CL[CHapI/ICB HN3MCHCHUA HUMECT MECTO CHHIKCHHC MOI[yJIeﬁ CTOKa. Hpnqu,
ruaporpa@uYecKnux — XapaKTepUCTHK  BojocOopa Juis Haubojee BEPOSTHOTO  PETPOCICKTHBHOIO
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creHapus (yBeJIUYeHHE O3€PHOCTH U 3aJI€CEHHOCTH,
CHIDKEHHE 3a00J04€HHOCTH — B TaOnuue 5 BbIACICH
(hoHOM) M3MEHEHNE XapaKTepUCTHK B mpezdenax 3-4
% TpUBOAUT K 3HAYUTEIHHOMY YMEHBIIECHHUIO
MOJIyJIeH CTOKa, 4TO (haKTHYECKH YXKE IPOU3OILIO.
[Ipm 3TOM, yMeHBIIEHHE pPACXOIOB BOIBI MOXKET
61T 10 30-35 M’/c u Goxee [7].

AHanuzupys

INOJTYYCHHBIC PE3yIbTaThl n

MIOCTPOEHHBIE IO HHUM KapThl MOJYJIEW CTOKa
BECEHHEr0 MOJIOBO/bS IO HCCIENyeMbIM BOJOCOO-
pamM MalbIX pek bemapycu, BUOHA OTYeTIMBAsl Te-
HJCHIUSA IPOCTPAHCTBEHHOW W3MEHUYMUBOCTH MOIY-
JEW CTOKa ¢ oro-3amaza Ha ceBepo-BOCTOK. IIpo-
CIIe)XHMBaeTCA pOCT 3HAYCHHH Ha rpaHune BureOckoit
u Morunesckoir obnacteil, a B bpectckoil wu

I'omenbckoit 00acTAX X yMeHbIeHHEe (PUCYHOK 2).

56,

54 7

rPOAHO

0.50

0.45

0.40

52

24 26 28

30 32

Pucynok 2 — Pailonuposanue mooyneil cmoxa eecennezo nonoooss (P=10 %) no

60docbopam manvix pex Benapycu, m*/(c-km?)

Monynu CTOKa JIOKIEBBIX
obecrreuennoctn P=10 %
MEHBIIYI0 MPOCTPAHCTBECHHYIO W3MEHYMBOCTh U

I1IaBOJKOB
HMCIOT 3HA4YUTCIIBHO

coctaBisiror  0,01-0,09 M/c kM.  AHAJIOrMYHO
BECCHHEMY MTOJIOBOJIBIO ux CHIDKCHHIO
Croco0CTBYeT YBEIUYCHHE 03€pHOCTH H,
COOCTBeHHO, OOnpImas  IIom@Ab  BojocOopa.

VBenuueHue O3CPHOCTU 3a CUCT CTPOUTCILCTBA

BOJOXPAHUIIUI] BeIET K 3HAYUTEIBLHOMY CHIKECHUIO
pPacxoqoB BOJIBI JIOXKIEBBIX IMABOAKOB (PUCYHOK 3)
BOJOTOKOB,

[7]. 3apacranue W3MEHCHHE  UX

W3BUINCTOCTH (cripsamiieHue B xoze
MEJIMOPAaTUBHBIX pPa0dOT) Takke BBI3BIBAET CTa-
TUCTUYECKU 3HAYMMBbIE TPaHCPOPMALMH MOIYJIeH

CTOKa.
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IMPOEKTUPOBAHUU MEJIMOPATUBHBIX CUCTEM U COOPYKEHUU HA TEPPUTOPUU BEJIAPYCHU
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Pucynok 3 — I'pagpuxu 3asucumocmu Q=f(A4,,)

Ha pucynke 4 mpencraBieHa KapTa MOMIyJeH
CTOKa TTOKIEBBIX

00€eCIIeYeHHOCTH

IMaBOJAKOB pacquHOﬁ

Ha Teppuropuun  benapycu.

HpOCTpaHCTBeHHaH HU3MCHYUBOCTH MO,[[ynefI CTOKa

JOXKIOCBBIX IIaBOIKOB HUMECT, B OCHOBHOM,

HIMPOTHBIN XapakTep — ¢ ora Ha ceBep. MakcumyMm
nmocturaeTcsl B BepxHenBUHCKOM palioHe ButeOckoit
obyiacTi, a MHHUMYM HMeeT MecTo B bpecrcxom
paiione — Oacceiine peku Poita.
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Pucynok 4 — Pationupoganue mooyneti cmoxa 004coesbix nagooxkos (P=10 %)
no 6odoc6opam manvix pex benapycu, m’/(ckm’)

Monynmn TpEeArnoCeBHOTO CTOKa OOECIICUYCH-
Hoctu P=10 % wu3MeHsAOTCS MO HCCIeAyeMOU
TEeppUTOpHH C tora Ha ceBep B mpenenax 0,01-0,06

m’/c kv’. TIo OTHeIbHBIM BOZOCGOpaM OHM IIpe-
BBIIIAIOT COOTBETCTBYIOIIUE MOIYJIM CTOKa IOXKIe-
BBIX MaBOJKOB (pUCYHOK 5). B 3To# cBsi3u, cuntaem
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HEOOXOAMMBIM TP  OMpPEIeNeHHH  PaCYETHBIX
pacxoJ0B BOABI B X0/ MMPOSKTUPOBAHUS MEPOIIPHUSI-
THH 10 OPTaHU3aIMN TTOBEPXHOCTHOTO CTOKA, BBITIO-
JHSTH TIOBEPOYHBIE PACUEThI, UCTIONB3YS JaHHBIE IO
MIPEIIOCEBHOMY CTOKY (CeBEpO-BOCTOYHAsI YacTh
bemapycu). OCHOBHOW NpPUYHUHOW, TPHBOIAIIEH K
MIPEBBILICHNIO TPEAIOCEBHOIO CTOKA HAJA JA0XKIEBbI-
MH TIaBOJIKAMH pacdeTHO obecmeueHHOCTH P=10
%, Ha HaIll B3I, SBISIOTCS MPOBEICHHBIE MEIHO-
paTHBHBIE MEPONPHUATHS B YCIOBUSAX CIOXKHOTO
penpeda (mpu OONBIINX YKIOHAX) W yBEIHUYCHUE

kodddumenTta TycTOTHl pyciaoBod cetu (cTpo-

WTENIBCTBO OOJBIIOTO KOJIWYECTBA MEIHOPATHBHBIX
KaHaJIOB).

W3menenuss cpenHeMeXEHHOTO CTOKa obec-
neyeHHoctu P=50 % B cTOpoHY yMEHBIIIEHUs, Ha-
omonarotcs ¢ 3amana (OmMsHCKUH paiioH [ poaHeH-
cKol oOmactr) Ha 10r0-BoCTOK (bparmuckuii paiioH
l'omenbckoit o0sacTH) M HaxoIATCA B Ipenesiax
0,0015-0,0060 M’/c kM (pHCYHOK 6).

Wzmenenue (yBenuueHue) rJiomaneid BomocOo-
POB HE BIMSET Ha M3MEHEHHWE BEIHMYWH MOMIYyJel
CTOKa TIPEANIOCEBHOTO W CPETHEMEKEHHOIO IepH-
OJIOB.
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Pucynok 5 — Paiionuposarue modyneii cmoka npeonocegnozo cmoxa (P=10 %)
no 6odocGopam manvix pex Benapycu, m’/(ckm’)
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MPOEKTUPOBAHUU MEJIMOPATUBHBIX CUCTEM U COOPY)KEHHI HA TEPPUTOPUU BEJIAPYCHU
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Pucynok 6 — Paiionuposanue mooyneii cpeonemedicentoz2o cmoka (P=10 %)
no sodoc6opam manvix pex Benapycu, m’/(cxm’)
3AK/IIOYEHUE

KommiekcHoe MenmuopaTHBHOE OCBOGHHME 3€- O00pa3HO  HpH  PaOHHPOBAHWH  TEPPUTOPHUHU

Menb Tepputopun Pecniyonuku benapych npuBesno K
CYLIECTBEHHOMY HW3MEHEHHUIO THAPOrpaduvecKux
XapaKTepUCTUK BOJOCOOPOB MallbIX pPeK, MIpexse
BCET0, K YMEHBIICHUIO 3a00JI04€HHOCTH U yBEJIHYe-
HUIO 03€PHOCTH BOAOCOOpPOB, B PpE3yJbTaTe YETO
pacyeTHble MOAYJIM CTOKA BECEHHErO IOJOBOJbS U
JOKAEBBIX MaBOJKOB CHU3MINCH. B TO ke Bpems,
U3MEHEHU IUIolaieil 03epHOCTH, 3a00J104EHHOCTH,
3aJ€CEHHOCTH BOJOCOOpOB Jaxe B IIpelesax
HECKOJIBKMX MPOIEHTOB NMPUBOIAT K CTATHUCTHYECKU
3HAYUMOMY HU3MEHEHHMIO MOJIYJIEH CTOKa Kak
BECEHHETO IOJIOBOAbS, TAK U JI0XKIEBBIX MAaBOJKOB.
B 5T0I1 cBA3HM, OTCYTCTBUE COBPEMEHHBIX TaHHBIX O
THIpOrpadUvYecKux XapaKTepUCTUKaX BOJOCOOpPOB
ManbIX pek bemapycu mnpenmonaraeT MpoOBeACHHE
JOTIOJHUTENIBHBIX ~ TMAPOJOTHYECKUX  M3BICKAaHUI
pu pa3paboTKe NPOESKTOB MEIMOPATUBHBIX CUCTEM.

B Bumy cymecTBeHHOro BIHUSHWS ILIOIANN

BOZIOCOOpa Ha BEJMYMHBI MOJIYJIEH CTOKa, Lelieco-

Benapycu npoBoauth nudHepeHIUPOBaHHYO OICH-
Ky MOAyJeill CTOKa BECEHHEro MOJOBOIbS U HOXK-
JIEBBIX TIABOJIKOB TIO TUIOMIAISIM BOI0COOpOB: 10 500
kM>, 500-1000 km>, Gosee 1000 km>.

[locTpoeHHble HaMu KapTbl pailOHHPOBAHUS
MOJYJICH CTOKa BECEHHETO IOJIOBOMABS, TOKICBBIX
MABOJKOB, MPEANOCEBHOTO U CPEIHEMEKEHHOTO
CTOKa MOTYT WCIIOJIh30BAaTECA B XONE TPOCKTH-
pOBaHUSI MEIMOPATUBHBIX CHUCTEM U COOPY>KEHUU
JUTSE KOHTPOJISI KadecTBa BBIMTOJTHEHHBIX THAPOJIOTH-
YECKHX pPacdeToB (CIydall OTCYCTBHS WM HEIOCTa-
TOYHOCTU JAHHBIX THUIPOMETPUYECKHUX HaOIIOe-
HUH), IS TPEeIBapUTEIbHON OIICHKH MapaMeTpoB
BOJONIPUEMHUKOB, IPOBOJSIILEH, PEryJUPYIOIIEH U
OrpaJuTeIbHONM MEIMOpPaTUBHOM ceTu. Pe3ynbrathbl
HWCCIEJOBAHUM  MOTYT  HCIOJB30BAaThCS B
y4eOHOM Tpolecce Mpu NOATOTOBKE MHXKEHEPOB
0 cHeuualbHOCTH ‘“‘Menuopauuss U BOJHOE

XO3AHCTBO .
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I'uapoJiorusi M MeTeopoJIOrus

JANHAMMUKA 3ACYIHIVIMBOCTHU KIIMMATA

Mucenxkaiirte O.', TyHrys B., JlykameBuy B.M.}

E-mail: ofilija.miseckaite@asu.lt

1
) Vaupepcurer uM. Anekcanpaca CTysibruncKuca, JIuTsa

% Vuupepcuter Bocrounoro Capaeo, Bocuus u I'eprierosuna

3BeJ’IOpyCCKaSI rocyaapCTBe€HHasd CEIILCKOXO03SMCTBEHHAS aKaacmus, Benapycr:

BBEJIEHUE

B IlenTtpanbHoil EBporne cpenHsis temmeparypa
Bo3nyxa mopHsutack Ha 1,1-1,3 °C 3a 100 ner [1].
Kpome toro, n3-3a 0osee HHTEHCUBHOT'O KPyTOBOPO-
Ta BOZBI M YCHJIMBIIEHCS aTMOC()EPHON HUPKYIISIUH
B CPEIHUX U BBICOKHX IMIMPOTaX MOTEIUIEHUE COIMPO-
BOXKJIAIOT YBEJIUYMBIIEECS CPEAHEE KOIUYECTBO OCa-
JIKOB, IIOCTOSIHHO YMEHBIIAIOIIHNEC CHEXHBIE IIO-
KpPOBBI BEYHON MEP3JIOTHI, CE30HHBIE CHEXHBIE IIO-
KpoBbI [2]. Pacipenenenue ocagkoB Ha TEPPUTOPUU
U UX U3MEHEHHUE 3a TOJ UMEIOT OOJbIIOe 3HAUYCHHE
Ul TUIOPOJIOTHMYECKHUX SIBICHUH, (OPMHUPOBAHUS
MOYBbl M BEreTaTHBHBIX IEPUOJOB pacTeHuil [3].
DU3NOIOTHYECKHE TPOLIECCHl PACTEHUN HEMOCPEN-
CTBEHHO CBSI3aHbI C PE)KUMOM TEMIIEPATYPhI U BIIAX-

HOCTM M HMX HM3MCHCHHUSAMH. ATPOKIMMATHYCCKUN
MOTCHIIUAT TEPPUTOPUU XaPAKTEPU3YETCs, B IEp-
BYIO OYepenb, pecypcaMu TeIUla W BIIArd: pajana-
LIMOHHBIM 0aJIaHCOM, CYMMaMH OCaJIKOB (TOJIOBBIMHU
Y BEreTaIMOHHOTO MEePHO/Ia), IPOI0IKUTEILHOCTHIO
[EepPHO/a BEreTallid M €ro TEPMHUUYECKUM PEIKUMOM
[4]. HegoctaTok BOABI ABISAETCA OOHUM W3 BaXKHEH-
muX (aKTOPOB OKpYyKAIOIMIEH Ccpeapl, OTrpaHHYIH-
BAIOIIMX POCT M ypoxail pactenuit [5]. U3meHeHus,
0COOCHHO B TIEPHOJ HIOJA-CEHTAOPb, JOJDKHBI OBITh
MIPUHATHEl BHUMAHHE TPU ITOATOTOBKE ITPOCTPAHC-
TBEHHBIX IUIAHOB, CTPATETUH JI CENBCKOTO XO3sii-
CTBa WJIM Pa3BHUTHUS THIPOIHEPTETUKH, YTIPABICHUS
BOJOXPAHIIIUII U ipyTHue [6].

MeToabl HCCIeT0BAHNSA

Merteoponoruueckue yciaosust B 1997-2015 r.
paccMaTpHuBarOTCs MyTeM aHajn3a U3MEHEHHUs roJo-
BOTO pAaCIIpellelieHnss U paclpeiefieHUs B BereTa-
nmroHHBH mepuona (V-IX mec.) u 3a roma cpemHeit

TEMIIEpaTypsl BO3AyXa M KOJMYECTBA OCAIKOB B
JIutee, r. Kaynac (K), bocuuu u I'epuerosunsi, T.
Capaeso (C) u benapycs, r. 'opku (I'), riaBHbIe xa-
PaKTEpUCTUKHA KOTOPHIX MPEACTABIICHEI B TabmuIe 1.

Tabauna 1. I'1aBHbIe XapaKTEPUCTUKU METEOPOJIOTUYECKUX YCIOBUI

Kaynac Capaeo I'opxu
54°53'N, 23°50'E 43°52'N, 18°26'E 54°16'N,
30°59'E

CpenHsis rooBas TeMIeparypa 6.3°C 9.6 °C 54°C
CyMMapHBIe TOJIOBBIE CPETHIE 0CATKU 630 MM 932.4 Mmm 617 MM
CpenHsis BBICOKAs TEMIIepaTypa JISTOM 21.7°C 24.8 °C 22.1°C
CpenHsis HU3Kas TeMIEpaTypa JIETOM 11.7 °C 123 °C 11.5°C
CpenHeMecsiuHbIe Yachl COTHEYHOCTH 1748.4 1769.4
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Hns  uccinenoBaHus IMHAMUKU — 3aCyLUIMBOCTH
KJIMMaTa, MOHUTOPUHIa YCTOWYMBOCTH 3KOCHCTEM,
TUHAMHUKH TPOAYKTUBHOCTH DPACTUTEIBFHOCTH OBLT
IPOBEJIEH aHaIN3 TMIPOTEPMHYECKOrO MHJEKca H;
nHAeKca OmarompusiTHoctd kinumara Cp, MHOEKCA
IIPOAYKTUBHOCTH PACTUTEIBHOCTU 3KocucTeM Hpp
3a nepuox 1997-2015 rr.:
roka3aTelsib 3PGEKTUBHOTO yBIaXHEHHS [7]:
H=43.2-1gP-T, €))
riae P — cpenHe ro10B0O€ KOIMYECTBO OCAIKOB (MM);
T — cpenneromoBas Temmneparypa Bozayxa (°C);

WHAEKC OMONPOAYKTHUBHOHN OJIATONMPHUSITHOCTH KIIU-

1400 - EZZZA KayHac
Topxu
1200 - == Linear (Capaero)
1000 | commme N N .
ESOO- B
§ )
5 N B P
5600-x§ ,, - B AL P
400 b PN 1 A
200 1 B F AR N
o Lefl Al 1 / T_JE:’
N oo D
UG RIRC LSO N g 19

mara Cp [8]:
Cr=arctg (He— 113)/4 +
+1.57 arctg (T — 6 + 1.57), 2)
rae T — cpenHeromoBas Temrieparypa Bo3ayxa (°C);
Hy — mokazarens 3¢ ¢GeKTHBHOTO YBIQKHEHIS;
HHJEKC MOTEHIUAIbHON MPOAYKTHBHOCTH
pactutenbHocTH [9]:

Uppp = 0.0190389794069236 - K +
+0.00107764030702742. 3)

Jlis XapaKTepUCTUKU apUIHOCTH KJIMMaTa HHJIEKC

3aCyILIMBOCTH PAaCCUUThIBAJICS 110 opmyde [10]:

a=P/(10+T). 4)

Capacgo
- = Linear (Kaynac)

)

R2=0.0094

R*=0.0074
R*=0.0432

Linear (T'opk

N AN

Puc. 1. KoauuyectBo ocagkos B 1997-2015 r.r.

Hawubonpmass TomoBas TemiepaTypa Oblia B
Kaynace 8 2015 r.r. (1.5 °C orknonenust or CKII), B
Capaeso — 2014 r. (1 °C CKII), B T'opku — 2008 r.
(1.7 °C CKII); naumenpias — B Kaynace B 1999 r. (-
1.4 °C CKII)), B CapaeBo 2005 r. (1.5 °C CKII), B

Topku — 1998 r. (-0.3°C CKII). 3Hauenus cpej-
HEroZI0BOM TeMIlepaTyphl BO3lyXa IPECTaBICHbI Ha
puc. 2. OTYETIMBO 3aMETHA TEHJICHIIUS YBEINYEHHSA
CPEIHEr0JI0BOM TEMIIEpaTypsl BO3lyXa Ha BCEX
AHAJIM30BAHHBIX METEOPOJIOTHYECKUX CTAHLIUSIX.
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e K ayHAC === CapacBo

2.0 A

- = Linear (KayHnac)
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----- Linear (Capaego)

R*=0.2391

R2=0.1331
sy " OpKH

Linear (I"'opxu )
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Puc. 2. KotuuectBo cpeaneii temneparypsi B 1997-2015 r.r.

Meteoponoruueckue ycnosus B 1997-2015 r.r.
B BereTanoHHbd epuo (V-1X mec.) n3o006paxeHs
Ha puc. 3. JIMHEHHBIN TpEeHJ MMeeT TEHICHIUIO K

YBEJIMYCHUIO HA BCEX AaHAJIMW30BAHHBIX METEO-
POJIOTUYECKUX CTAHLUAX JJISl JAHHBIX TEMIEpaTyp U
0CaJIKOB B BET€TAIIOHHBIN MEpUOI.

wewess P KayHac B P, [T opku ~ow P Capaeso
700 ==T, Kaynac =4=T, ['opKku =@-T, Capacpo - 25
600 - \
2k 20
N
& 500 - \
2 400 - R %
% "
S 300 - w10 %
El %
] E
200 E
-5 =
100 -
0 - i L0

Puc. 3. MeTeopo.ﬂoruqecKne yYciaoBusl B Iepuoj Bererauuu

Jedunur ocankoB — BaKHBIH JIMMUTHPYIOIINAN
tdakTop pocra pacreHmit. Jlma
3aKOHOMEPHOCTEH HM3MEHEHUSl 3aCYLUIUBOCTH KIIU-

HCCIICIOBAHUA

MaTa HaMM MCIOJb30BaH MHAEKC [, XapaKkrepusy-
OMUNA W3MEHEHUE YBIAKHECHUS TPU Pa3IAIHBIX
CpeaHel TOoJ0BOM
TeMneparypsbl. JIMHEHHBIN TpeH1 UMEET TEHIEHIIUIO

COOTHOIICHUAX OCaJKOB H

k ymenbpmennio B Kaynace u Capaeso, a B ['opku —
yBenu4IeHHIO (puc.4).

Pacuer nuHaMukn HMHOEKCA OJIATONPHUATHOCTH
kamuMata C;, pacueT AMHAMHMKM MHAEKCA IIOTEH-
[UAITbHOM TMPOTYKTUBHOCTH PAaCTUTEIBHOCTH 3KO-
CUCTEM U JINHEHHBIA TpEeHJ MOKa3aJl TEHJEHIUIO K
yBeJIM4eHHI0, X0Ts1 B CapaeBo 04eHb HE3HAYUMO, HO
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B ['opku yBenmieHHE KOppeIsnui cpearsis (puc.4).
XapaKTepUCTHKH apUIHOCTA KJIMMAaTa HHIEKC
3aCyIUINBOCTH,

Hrnme

18-

125.0

120.0

115.0 -

110.0

105.0

HEWHBIA TpeH MOKa3ajl TeHJICHIIMIO K YMEHbIICHUIO

B Kaynace n CapaeBo, HO B ['opku — yBenHueHHUIO
(puc.4).

XO0Td HW HE3HAYUTCIIBHOI'O, JIHU-
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Puc. 4. lunamMuka ruiporepmMuieckoro nuaexca Hy nngexca 6aaronpuatHocTd kaumara Cp, HHIeKca
NPOAYKTHBHOCTH PACTUTEJIBHOCTH dKOCHCTeM M 7;p, HHAEKC 3aCYNLTUBOCTH a4

PE3YJIBTATBI

KommuectBo romoBeix ocamkoB 3a 1997-2015 r.
MmokazaHo Ha puc. 1. Haubonblee KOIMYECTBO TOMI0-
BbIX ocazkoB 0110 B 2009 1. B Kaynac (849 MM, 123%
OTKJIOHEHHSI OT CpEIHEr0 KOJWYECTBA B TIEPUOJIE,
nmanee — CKII), 1999 r. B CapaeBo (1248.9 mm, 130%
CKII), 2012 r. B I'opkm 930,6 mm, 209,80% CKII),, a

HamMmeneiiee — B 2015 r. (552.1 MM, 80% CKII)
Kaynace, Capaeo B 2011 r. 692 mm (72% CKII),
Il'opxu B 2002 1. 443,6 MM (72% CKII), Jluneinsiii
TpeH] MMeeT TeHICHIMIO K yBenndeHuto B Kaynace u
l'opku, a B CapaeBo JUHEHHBINA TPEHI UMEET TEHCH-
[MIO K YMEHBIICHUIO, XOTSI KOPPEISILHS eCTh cnadast.
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BoaHoe xo3511icTBO

KAYECTBO BOJAHBIX PECYPCOB PECIIYBJIMKH BEJIAPYCb
N BO3MOXHBIE ITYTHU UX 3AIIIUTHI

Hecrtepos M.B., Hecreposa .M.

E-mail: nesterova2233@mail.ru

VYupexnenust O0pasoBanus «bemnopycckas rocyaapcTBeHHas

CEIIbCKOX 035 CTBEHHAS aKaacMus»

213410, yn. MuuypwuHa, 1. 5, Pecriyonmka bemapycs, r. 'opku

BBEJEHHE

Bony, aparonieHHbBI nap NPUPOMBI, aKaIeMHK
A.H. Kaprinackmii Ha3Basl )KUBOH KPOBBIO, KOTOpas
co3aeT KM3Hb TaM, IJie ee He ObLI0. Boma — ocHOBa
pa3BUTHSL 3eMIICAENUsl, DHEPreTHUKH W PBIOHOTO
X035HCTBa, 0€3 HEee HEMBICIUM OBIT YeI0OBEKa.

Ho Bcerna nu MBI oTmaeM cede OTYET B TOM, UTO
3HAYMUT JIJI HAC BOJA — JKMAKOCThL Oe3 IBeTa, 3araxa
u BKyca? B cymHoOCTH, B IOBCEJHEBHOM JKU3HU OHA
IMOYTH HHYEr0 HE CTOMT, HO OBIBAIOT MOMEHTEI,
KOI'Jla 3a TJIOTOK BOJABI MbI TOTOBBI IOKEPTBOBATh
BceM. UenoBeYeCKUil OpraHu3M CIIOCOOCH HEJSIISIMU
00xomuThCd 0e3 muIM, a BOT 0€3 BOABI — TOJLKO
nBa-Tpu JHs. W BOOOIE, B HOPMAJIBHBIX YCIOBHIX
YeJIOBeK JIOJDKeH MOoTpeOsITh BOABI B JBa pasa
OompIe (110 BeCy), YeM IHIIIH.

OTo, cocrosmias W3 BOAOPOJA M KHUCIOPOJA,
JKUJIKOCTH HY>KHA HE TOJBKO JJIS TIOIIeP KaHuUs JKA3HU
yesoBeka. bes Hee HeMbICIMMa MPAaKTHYECKA HU OJTHA
cdepa npousBocTBa. Boga y4acTByeT modytu Bo Bcex
TEXHOJIOTHUYECKHX TIPOIIeccax, He3aMeHHMa OHAa W B
CEIIbCKOM XO35iCTBE (Ha BRIPAIMBAHKE MIICHUIIBI [T
oJtHO# OyIikn HeoOoxoaumbl 200 11 BOE).

Bona — 3710 xu3Hp u Onarononyuune. Konuyec-
TBO M KayecTBO BOJIbI OINPEACISIOT YCTOWYHBOE
pa3BUTHE JIOOOTO TOCYIAapCTBA, OT HHUX 3aBUCHUT
YpOBEHb KU3HU M 370pOBbe HaceneHHs. [loaromy
MOJTy9eHUE JOCTATOYHOTO KOJIUYECTBA BOBI, IPH-
TFOJHOW JUIS THThS, YJOBJIETBOPEHUS KYJIBTYPHO-
OBITOBBIX M TPOU3BOJICTBCHHBIX MOTPEOHOCTEH Ha-
CEJICHHsI, BOJHYET YEJIOBEUSCTBO HAa TIPOTSHKCHHH
BCETO €r0 CYIIECTBOBAHMSI.

OpHOlt M3 BaKHEWIIMX SKOJIOTHMYECKUX MPOO-

neM, TpeOyromel MPUCTaTbHOTO BHUMAaHHS 00IIe-
CTBEHHOCTH W TPHHATHSA 0e30TiaraTelbHBIX Mep,
SIBJISIETCSI 3alllMTa MOA3EMHBIX BOJ OT 3arps3HEHUs U
HCTOILECHUS BCIEICTBUE MOCTOSIHHOIO pOCTa aHTPO-
MIOTEHHON HAarpy3Kd Ha BOJOCOOpPHI B pe3yJbTaTe
MHTEHCUBHOT'O PAa3BUTHUS IMPOMBIILIEHHOTO, KOMMY-
HaJIbHOTO U CEeNbCKOro Xo3ssictBa. Kak pesynbTar
WHTEHCUBHOW IIPOMBILLJIEHHOW MW XO35HCTBEHHOU
JIEATEIbHOCTH MPOUCXOAUT UCTOLICHUE U 3arpsi3He-
HUE PECypCOB MPHUPOTHBIX BOJI B 3HAYUTEIBHBIX
pasMepax. YXyAIICHUIO THAPOXUMUYECKOTO COCTOS-
HUSl BEPXHUX BOJOHOCHBIX TOPH30HTOB CITOCOOCT-
BYIOT KaK TPOMBIIUICHHBIE CTOKH C COJEp>Kallu-
MHUCSl B HUX BpPEAHBIMH W JlaKe TOKCHYHBIMH ((e-
HOJIBI, TUOKCHUHBI, COJHM TSDKEIBIX METAUIOB U Jp.)
BEILIECTBAMHU, TaK M CTOKH KpPYIHBIX >XHBOTHO-
BOJYECKUX MPEANPUATU.

Co3nanue colManbHON HHPPACTPYKTYPHI U YITy-
YIIEHUE YCIIOBUU MIPOXKUBAHUS CEIbCKOrO Hacese-
HUS B 3HAQYUTEJIBHOM Mepe CBS3aHO C pEUICHUEM
MpoOJIeMbl  IICHTPAJIM30BAHHOTO M JIOKAJIBHOTO
XOJIOJHOTO ¥ TOPSYETO BOAOCHAOKEHHS.

OngHuM W3 BaXHEWIIUX YCIOBHM COXpaHEHUS
3IIOpOBBSI HACEJICHWs, YJIYYIIEHUS OOIIEro YpOBHS
671ar0yCTpOEHHOCTH Ha CeJie M Pa3BUTHUS CEIbCKOXO0-
3SIICTBEHHOTO MPOU3BO/ICTBA SABJISIETCS 00eCIeYeHne
BOJIOl B TpeOyeMOM KOJIMYeCTBE W KadecTBe.
KadecTBO MUTHEBOI BOJBI OMpENETsIeT UX YPOBEHB
JKU3HU U 3[I0pOBbe. B 1ensix coxpaHeHus 370pOBbs
JIoaeh, oOecrieueHHsT MX KayeCTBEHHOH NHUTHLEBOM
BO/ION B Hamled pecry6nauke B 1999 romy mpunaT
3aKkoH «O TUTHEBOM BOJIOCHA0KEHUNY.
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KAYECTBO BOJHbBIX PECYPCOB PECIIYBJIMKU BEJIAPYCH U BO3MO’KHBIE ITYTH UX 3AIIIUTHI

OCHOBHASA YACTD

B Pecriybnmuke bemapyce mo 80% mraxTHBIX
KOJIOJIIEB COAEpKAT HUTPATHBIA a30T B KOHIICHTpa-
umsx, npesbrimatonux [1JIK (mpenenpHO mormycTu-
Mas KoHmeHTtpamusa) B 1,3-7,4 pasza. HambOomee
BBICOKHE CPEJHHE KOHIICHTpallMu HaOIIOAar0TCS B
kojonuax Munckoit — 3,8 ITIK, Bpecrckoit — 3,7
ITJIK u I'omenbckoit — 3,0 ITIJIK obnactsax. B Mo-
runeBckoii, I'pognenckoit m Burebckol obmacTsx
3arpsI3HEHUE TPYHTOBBIX BOJ HUTPATaMH HECKOJIBKO
HIDKE, COOTBETCTBEHHO IO oOmacTsm — 2,3; 2,2 u 2,0
ITAK [1].

Crenyer OTMETUTB, 4TO Ha TeppuTopun Pecry0-
muku benmapych BOABI apT€3MAaHCKUX BOJOHOCHBIX
TOPU30HTOB YIOBIIETBOPSIOT HOPMATHUBAaM KadecTBa
BOJIBI TI0O OCHOBHBIM ITOKAa3aTelsiM, HO, KaK IPaBHUIIO,
COJIepIKaT IMOBBIIIEHHBIE KOHIIEHTPAIIUH JKele3a.

OueBHIHO, YTO JAJbHEHIIIEe Pa3BUTHE MPOMBI-
[HUICHHOCTH U CEJIbCKOXO03SUCTBEHHOIO IPOU3BOI-
CTBa CYIIECTBEHHBEIM 00pa30oM OMpEIesieTCs] KO-
YECTBEHHBIM M OCOOEHHO KayeCTBEHHBIM COCTOS-
HUEM BOIHBIX pecypcoB. PecnyOmuka bemapyce mo
CBOMM TIPHPOJHBIM YCIIOBHSM HMEET HHU3KHA
ypoBeHb BojooOecnieueHHOCTH (naHHble PecrryOmu-
KaHCKOTO 3KoJiorndeckoro ¢opyma r. Opmra, 2003).
IlepBocTeneHHOE 3HAYEHUE MPH ITOM HUMEIOT pe-
CYPCBI TIPECHBIX MOA3EMHBIX BOJI, COCPEIOTOYEHHBIX
B BEpPXHEW 4acTHU OCaJ0YHOMN TOJIIU U SIBISIOMINXCS
OCHOBHBIM HMCTOYHHKOM XO3SHCTBEHHO-IIUTHEBOTO
BOIOCHAOXKEHUS.

OlleHKa €CTECTBEHHOM 3allUIIEHHOCTH MOJI3EM-
HBIX BOJ| OT 3arps3HEHUS OTHOCUTCS K YHCIY BaXK-
HBIX XO3SUCTBEHHBIX 3aJad. B Hacrosiee Bpems
MPOIIECCHl TEXHOTEHHOTO BO3JCUCTBUS HA IMOA3EM-
HbI€ BOJBI IPEBPATHIINCh W3 JIOKAIBHBIX — B pe-
CHOHAJIBbHBIE, MOCKOJIbKY pacIoyioKeHue OacceliHa
[IOJI3EMHBIX BOJl HE MOJYMHEHO aJMHHHUCTPATUBHO-
TEPPUTOPHATEHOMY JeICHUI0. OUILTpAIHs TPOMBI-
IUJICHHBIX CTOKOB, KPOME M3MEHEHHUS CBOMCTB IpHU-
POIIHBIX TPYHTOBBIX BOJI, CYIIECTBEHHO BIIUSET U HA
CBOMCTBa TOPHBIX MTOPO, U3MEHSSA UX (PU3HKO-MeXa-
HHYECKHE M XMMHUYECKHE CBOMCTBA, YTO MOIKET He-
TaTUBHO CKa3aTbCs HA YCTOWYWBOCTH 3alTUTHBIX
COOPYXEHUM.

CTpOUTENbCTBO KPYITHBIX KUBOTHOBOYECKHX
KOMIIJIEKCOB C MCIOJE30BaHUEM THIPOCMEIBA CO3/Ia-

€T MPOOJIeMbI XpaHEHHUS M UCTIOIb30BaHHS KUBOTHO-
BOOJYECKUX CTOKOB. }KI/I):[KI/IG CTOKHM IIOCTYIIalOT B
HABO3OXPAHWIHUINE WA pPe3epBYapbl OYHCTHBIX
crokoB (POC-w1), oTkyma, mpum HEOOXOIUMOCTH,
UCIONB3YIOTCS A opolieHus. [Ipu crpoutenbcTse
3THX COOPY)XEHHH JOJDKHBI OBITh 00OECIEeUYCHBI
YCJI0BUsA, MAaKCUMAJIbHO CHMXXAIOIHWUE 3arpsA3HCHUC
MOJ3EMHBIX BOJ JKHBOTHOBOMYECKUMHU CTOKAMH,
MOCTYTAIOIIUMY Yepe3 JIokKe B O0opTa HaKOMUTeleH
crokoB. Kpome Toro, Hepeaku ciiydau, Korja Ipu
CTPOUTENLCTBE MAIIBIX BOJOSMOB TAaKXKE BCTAeT
BBUILY

MOBBIILICHHOW (PMIIBTPALlM TPYHTOB OCHOBAHHUSL.

Bompoc 00 OSKpaHUPOBAHUM UX JIOXKa

TUnoBBIME TIPOEKTaMH TMPOTUBOQPIIIHTPALINOH-
Hoe dkpanupoBaHue POC-0B M HaBO30XPAHMIUII
MpelyCMaTPUBAETCS OCYIIECTBISATh C TIOMOIIBIO
CTaOUIM3UPOBAHHON MOJUAITUIICHOBOM TieHKU. Og-
Hako, B Havaye 90-X IT. MOSBHIUCH MPOOJIEMBI CO
cHaOXEeHHEM BOJOXO3SHCTBEHHOTO CTPOUTENHCTBA
MOJIMATHIICHOBOH IJICHKOM, a 3aTeM €€ NMPUMCHECHUE
PE3KO OTpaHHYMIIA M3-32 BO3pociieill ctonmoctu. B
CBSI3H C 3THUM BO3HHKIIA MTPOOIIeMa 3aMeHBI MTOJUATH-
JICHOBOM TUIEHKM Ha OoJiee JICIICBBI M MEHEe
nedunuTHEI MaTtepran. OIHUM W3 BO3MOXKHBIX Ba-
PHUAHTOB SABJAKOTCA MCCTHBIC TI'PDYHTBI, 3aJICraroliue
Ha MECTe CTPOMTEIhCTBA WM B HENOCPEICTBEHHON
OIU30CTH OT HETO.

[TouTn moBceMeCTHOE pacIpOCTPAHCHUE TIIMHH-
CTBIX TPYHTOB, UX HHU3Kasi CTOMMOCTh pa3paboTKH H,
rJIaBHOE, Majias BOJOIPOHHUIIAEMOCTh I03BOJIHIIN
IIMPOKO HCIIOJIb30BaTh UX JJIS CTPOUTEIBCTBA IPO-
THBO(HIBTPAITMOHHBIX YCTPOUCTB. CUnTaeTCs, 4TO
TJIMHUCTBIE 3KPaHbl U CIA0OMPOHUIAEMBIE TJIMHH-
CTBIE TPYHTBI, 3aJIeTal0lINe KaK B 30HE adpalluu, TaK
U B Pa3ACIIONIUX BOJOHOCHBIE TOPU3OHTHI CIIOSX,
UX MOIIHOCTh W (PHIIBTPAIMOHHBIC CBONCTBA CITYKaT
OCHOBHBIM TIPEMSATCTBHEM [UISI TPOHUKHOBEHUS
3arpA3HAIOINUX OTXOA0B B BOAJOHOCHBLIE IT'OPHU30HTEIL.
OpHako, Kak MOKa3bIBaeT 0030p HAYYHOU JINTEPATY-
PBI, BOIIPOC O TPOHHUIIAEMOCTH TIWHHUCTHIX IMOPOJ
u3y4eH HenmoctaTouHo. [Iponecc punbTpanuu B HUX
XapaKTepu3yeTcsi OONBIION CIOXKHOCTBIO, U JIOJITOe
BpeMsl OHM CYMTAJIMCh aOCOJIFOTHO BOZOHEIPOHHM-
naeMbiMu. Ho yxe B koHue 40-x roJoB NOSIBUIUCH
paboTHl, CBUIETENHCTBYIONIME O TOM, YTO BEPTH-
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KajbHas (puibTpanus 4epe3 IJMHUCTHIE TOJIIM B
OTIPEJEeNICHHBIX YCJIOBUSAX MOXKET OBITh CYLIECTBEH-
HO¥ [2].

Crenyer OTMETHTB, YTO YKUPHBIX TJIMH U CYTJIU-
HKOB, OOBIYHO HCIIOJIB3YEMbIX B THAPOTEXHUYECKOM
CTPOUTENLCTBE IPU YCTPOWUCTBE IMPOTHBOPHUILTPA-
LUOHHBIX YCTPOWCTB, B pallOHE CTPOUTEILCTBA
OOBIYHO HEAOCTATOYHO.

QOunpTpanusi NPOMBIIUICHHBIX BOJ W3 HAKOIH-
TeJIell MPOUCXOJUT Yepe3 THO, U YaCTHYHO, OTKOCHI
nam6. IlosTomMy It 3amMTBl NMOA3EMHBIX BOJ Xpa-
HWINILA YCTPauBaIOT B MECTax, IJe Ha IMyTH MHUIrpa-
UM 3arpsA3HEHHbIE BOABl BCTPEYAIOT INPHPOIHBIC
OPEISITCTBUS, HE MPOIYCKAIOIIUE WM 3aTpyIHSIIO-
e MPOHUKHOBEHHWE UX B BOJOHOCHBIH TOPHU30HT
KaK ¢ TIOBEPXHOCTH 3eMJIH (ITHA XPaHWININA), TaK U
u3 obnacteil mutanua. K OCHOBHBIM HpPHUPOTHBIM
3aIUTHBIM (DaKTOpaM OTHOCSITCA: HaJIW4YHe B IPYH-
TaX OCHOBaHUsI 3alIUTHBIX COOPYKEHHH ciadompo-
HUIAEMBIX OTJIOXEHUH (MX (UIbTpAllMOHHBIE CBOK-
CTBa), MOTJIOMAOIINE (COPOIIMOHHBIE) CBOWCTBA TT0-
pOJl, COOTHOILIEHHE BOJOHOCHBIX TOPHU30HTOB H TIP.

CreneHb NPOHUIIAEMOCTH TJIMHUCTBIX IOPOJ
3HAYUTEJIBHO pa3jindaeTcs NpU (QUIbTPaLUU depes3
HUX NpPECHBIX W MHHEPalIM30BaHHBIX Bojd. Mc-
CIIEIOBAaHUAMHU psJa aBTOPOB YCTAHOBJCHO, YTO
[JIMHBI TIPH OJHUX M TeX JK€ TpaJueHTax Hamopa
MIPAaKTUYECKH MOTYT HE MPOIYCKaTh IPECHBIE BOBI
1 GuIBTPOBaTH CONEHbIe UK paccobl. [lpu sToMm B
3aBUCHUMOCTH OT COCTaBa PAacCOJOB W TJIMHHUCTBIX
MUHEPAJIOB TaKXKe PE3KO MEHSIOTCS (UIbTPaLMOH-
HbIE CBOWCTBA TJIMH U CyTJIMHKOB. [Ipu ¢uibTpanmm
XJIOPUIIHBIX HATPUEBBIX PACCOJIOB H3MeHEHHe (u-
JBTPALIMOHHBIX CBOWCTB NECYAHO-IVIMHUCTBIX OTJIO-
KEHUH, 10 CPaBHEHHUIO C NPECHBIMU BOJAMH, 3Ha-
yutenbHo Oombire (B 5-10 pa3), yem npu uib-
Tpaluu XJIOPUAHBIX KalbLIMEBbIX pacTBOpPoB (B 1,5—
2 pasza). OcoOEHHO pEe3KO BO3pacTaeT IMPOHUIIAC-
MOCTh MOHTMOPWJUTOHHTOBBEIX TiuH (B 10 pa3 u
Oonee) 1 B MeHbIIeH crenenu (B 1,5-3 paza) — kao-
nuHUTOBBIX. Kpome Toro, n temneparypa Gpuibtpy-
IOLICHCST BOJBI BJIMSIET HAa IPOHMLAEMOCTh IJIMH.
Tak, poct Temnepatypsl or 20 go 30°C Benmer k
YBEJIUYEHHUIO IPOHUIIAEMOCTH MOHTMOPUIUIOHUTO-
BbIX IvH B 10, a maorga B 100 pas.

[Ipu 3amuTe BOAHBIX pecypcoB (pek, o3ep, BO-
JOEMOB, IIOA3EMHBIX BOJ) OT 3arpsA3HEHHsI JKUBOTHO-

BOJYECKUMH CTOKaMH, OTXOJaMH BPEIHBIX IIPOU3-
BOJICTB, HampHMep, IPH CTPOHUTEIHCTBE ATOMHBIX
IEKTPOCTAHIIMN, HEPTEXUMHUUECKUX IPOU3BOJICTB
HNPEANPUATUN LBETHOM M YEPHOW MeETaLIypruu, a
TaKXkKe IPYyTuX OTpaciedl NPOMBIIIJICHHOCTH IS
MOHW)KEHUsSI YPOBHS I'DYHTOBBIX BOJ, COKpAILlEHUS
MoTepb BOABI B pe3yjibraTe ee (QuibTpauuu u3
BepxHero Obeda B HIDKHUH, a Takke oOecredeHus
OXpaHbl TPUPONHOW CpeAbl B OTIEIBLHO B3STOM
pEruoHe OT TEXHOJOIMYECKH HaryOHbBIX MOCIeac-
TBUII — MNPUMEHSIOTCS NPOTUBO(UIBTPALMOHHbIE
3aBECHI.

3aBechl yCTPauBalOTCS MyTeM 3a0MBKH IIITYHTO-
BBIX CTCHOK, 3aMOPaKUBAHUS BOJO-HACBIIIEHHBIX
IPYHTOB, UHBEKIH T'PYHTOB Pa3IUYHBIMH pPacTBO-
pamu u 3myibcusiMu. Haubonee nporpeccuBHbIM
CHOCOOOM  CTPOMTENILCTBA MPOTUBOMGUIBTPALIOH-
HBIX 3aBEC SIBIISICTCS METOJl «CTCHA B IPYHTE.

[Ipu crpouTtenbcTBE MPOTHBODIIBTPAIIMOHHBIX
3aBeC CHOCOOOM «CTEHa B TPYHTE» HCHONB3YIOTCS
pasmUYHBIC 3allOJIHATENHN: TBepzectonue (OeToH,
Kee300eToH, ac(hanbTOOCTOH, MUIAKOOETOH, TJIH-
HOLIEMEHTHbIE M APYTHME€ CMECH) M HETBEPICIOLIHE
(monmuMmepHble  MaTepuanbl, KOMOBas  IJIMHA,
pasInvHble TNIMHOTPYHTOBBIE KOMIO3ULUK). BeiOop
TOTO WIM HHOTO MaTepuaja OCHOBBIBAECTCS Ha
TpeOyeMBbIX MapamMeTpax MPOTHBOMMIBTPAOHHOM
3aBechl (€€ MPOYHOCTH, IUIACTUYHOCTH, (HIbTpa-
IIMOHHBIX CBOWCTB), HAaJWYMH €T0 BOJIW3H MecTa
CTpOMTENBCTBA, 3aTparax TpyAa Ha YCTPOMCTBO
3aBEChl, CTOUMOCTH MaTepHaja 3aBechl U Ip.

B coBpeMEHHON IPaKTUKE CTPOUTENBCTBA IPO-
TUBO(UIBTPAMOHHBIX 3aBEC CHOCOOOM «CTE€Ha B
TPpyHTE» YK€ OCBOeHBI Tiyomubl mo 130 M. Ilpm
rnyOnHe MeHee 5—8 M MpHMEHeHue crocoda «CTeHa
B IPYHTE» OOBIYHO HE JAeT CYLIECTBECHHBIX TEXHH-
KO-9KOHOMHYECKHX IPEUMYIIECTB M B IIPaKTHKE
CTPOUTENLCTBA HE BCTpedaercs. JTO OOBICHSAETCS
CIIO)KHOCTBIO ~ TEXHOJOIMYECKOro  Ipouecca HU
CPaBHUTEJIBHO BBICOKOH CTOMMOCTBIO IPUMEHSIEMBIX
MaTepHajoB [yl TPHUTOTOBIEHUS TUKCOTPOIHOM
CYCIICH3HH, B YACTHOCTH, OEHTOHUTOBOM TJIMHBIL.

Jyii TpUroTOBIEHMS CYCHEH3UH NPUMEHSIOT
IPYHTBI, B KOTOPBIX MEJKHE YacTUIbl CIIOCOOHBI
CBSI3BIBATH M YJEPKUBaTh OOJBIIOE KOJIUYECTBO
Boxbl. IIpoBeneHHbIE HCCIENOBaHUS MOKA3ajaM, YTO
MHOTH€ OHMOTE€HHBbIE I'PYHTBl U KOMIIO3UIOHHBIE
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COCTaBhl Ha WX OCHOBE MOTYT OBITH YCIIEIIHO
MIPUMEHEHBI ISl IPUTOTOBIIEHUS CyCIIEH3Ul. Y cie-
[THOE UCTIOIB30BAHNE WX IS TUX I BO3MOXKHO
IIPU YCJIOBMM 3HAHHS XapaKTEPHBIX OCOOEHHOCTEH
WX CBOWCTB W COCTaBa IS IeNiel ympaBiIeHUs
MIPOIIECCOM TPUTOTOBJICHHUS yCTOMYMBBIX CYCIEH-
3uid, TO ecTb TpeOyercs H3YUHTh HX CBOWCTBa,
COCTaB M YCTAaHOBHTH KaKue ITOKa3aTeNd COCTaBa U
CBOWCTB OIpPENENSIOT TpeOOBaHUs IS CO3JAHUs
CyCIIeH3UH ¥ BO3MOYKHOCTh pacueTa COCTaBOB.

B BrImostHEHHBIX paboTrax Kadeapbl THAPOTE-
XHUYECKHUX COOPY>KEHHH M BOJOCHAOXKEHUS Yupex-
nennst OOpazoBanus «bemopycckasi rocyaapCTBEeH-
Hasl CeNbCKOXO3AMCTBEHHAs akajemus», . ['opku
(Pecnybinka benmapych) TmokazaHa BO3MOXHOCTD
WCTIONB30BaHMS OTJIOKEHUH callpomnens U3 o3ep A
BO3BEJICHHUS MPOTHBOQUIBTPAIIMOHHBIX 3aBEC CIIO-
co0OM «cTeHa B TpPyHTE», Kak Oojiee JelIeBYyIO
anbTEPHATUBY U3 HETBEPJCIONINX 3alOJIHUTENEH.
[IpumeneHue camponeneil A CTPOUTENBCTBA MPO-

TUBOWIBTPAIIMOHHBIX 3aBEC TO3BOJISET CHU3UTH MX
croumocts Ha 40-60% u mpu 3TOM yIpouaercs
COCTaB MaIIMHOKOMITIeKca [3].

Pecniybniuka bemapyces pacmomaraet 60ibImmm
KOJIMYECTBOM CalpOIIeNePOTyKTUBHBIX 03€p, B KO-
TOPBIX COCPEIOTOYEHBl 3HAYMTENBHBIE 3aIachl
carporieneil. 3anacel canponenei npeanoa0KUTeIb-
HO COCTABIIAIOT 2,6 MIIPA. M° U3 HUX 1O 00IaCTAM:
bpecrckas — 137,2 muH. m°, Butebekas — 1879,4
MUTH. M3, T'omenbckas — 88,8 mMiTH. M3, I'pognenckas
— 81,6 muH. M, Munckas — 394,1 wiH. M,
MoruneBckas — 16,9 miH. M.

Pa3sBenanHbie 3amackl camporieneii B peciryo-
JTUKe cocTaBIAOT 75%. Bricokuii mporeHT pas3Be-
JTAHHOCTH OOBSCHSETCS TEM, YTO OIICHKA PECypCcOB
BEITIOTHEHA TPEUMYIIIECTBEHHO Ui KPYIHBIX 03€ep,
B TO BpeMs Kak B pecnyOiuKe Mpeo0saaamT, B
OCHOBHOM, MaJIbI€ I10 IUIOMAaAn BogoeMsl — 10 20 ra.
N3ydyeHHOCTH  MaJbIX

BOJOEMOB HCBCJIHMKA H

KoJjebeTcs mo odmactsam — ot 2,9 no 12,0% [4].
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©00b9d5(3  SOZOESE  AdEOSPA0 Ol boswo-
0L 35@o®s bmdol Jmyergxom bofoms gdls,

@53 byl 9Fgmdl Fyaoldogd g@mbosl.

>Ogdyao 3335065bmds
Lo@{gogo ggoeols sbhogro Ggdbmampools s
39J560B3ol dogdol, GmImomsiz wop®dgang-
dgemo 0dbgds Lo®ysgo ggoeol dmdgogds
s dgdomgds Fyeolidog®o gomboo.

damdo@gemds

Hadbogaco  9boga@Lodg-
Aol 3. dJodbymogols Lobgermdols Fysemms
dg9®bgmdols 0blEBoG B0 ©odydogws shogro
Lopm@o  ggogbod@gero, Gmdgmox  jgoel
d@ol  sbogo  @Ggdbmmmaoom:  ddoms  ©s
B 393600 (7). ogo msgobo (mboms ©s F®s]-

LoJo@mggenmls

A®A0L do@sgmogzol sfmmomn m®Isgrgds
bossgdo o FASJHMGL  ggob  gowsswyo-
mgdom  Beggol bsdggmbgool  gggmol yok-
oo > 25@3g3boa 335l s 93bol bo-
@olbbo 0dpgbse dE0Mgs, GMI 00 GoE@S-
300l bofobss@dwgam 93056l 5@ Jdbol. ggo-
ol 3geegdo da®oos, bobamghgbol gocg-
dg, o3 bOwol 3gangdols Loa@dgl s yodm-
Gobogl  @oBHOmMgol. gl sa®gmgg bEoOl
3gool dmJdgogdol goswsb.

d9d>  mOaobem  Jgeggds bodo  dgg@oeo
hoo@helogob (2). mommgyee ho@hmdo @sdm-
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3mbGHodgogmo 989dHo [NPV] (mobgmbhody-
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smsobom, dgbodsdolbsw, 0bggbGoiools @gb@o-
dgemdol 0begJlo [PI] dgoagbls 4,93-U5, bo-
@ ©olgmbBodMgdygmo gos dobo sbsbms-
@960l [DPP] — 1 {ganos.

omaslsls,
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CTpouTenbCTBO U APXUTEKTYpa

METOJUKA CO3JAHUSI ®PU3NYECKON MOJEJHN YKCTEHCUBHOM
3EJIEHOM KPOBJIN

Tkauenko T.H., MuieiikoBckuid B.A.

E-mail: tkachenko 1974@inbox.ru; v_mil@ukr.net

KueBckuil HallMOHAIBHBIH YHUBEPCUTET CTPOUTEILCTBA U APXUTEKTYPHI,

03037, mpocnekt Bozmyxodaorckmii, 31
Kues, Ykpanna

BBEJIEHHE

B macrosiee Bpemsi ropoxckasi cpena mperep-
esia psAJ U3MEHEHUH, HETATUBHO CKa3bIBAIOLIUXCS Ha
COCTOSIHUM Bcel OuoTbl. V3MeHEHHs BbI3BaHBI He
TOJBKO TPOMBIIUICHHBIMU (DaKTOpamMH, HO U AEMO-
rpagU4YecKuM TEPEeKocOM, KOrna CejbCKOoe Hace-
JIeHWE, W3-32 COIMAJbHO-3KOHOMHYECKHX TPHYUH,
BBIHY)KJIEHO MUTPHpOBaTh B ropoja. B pesynbrare
MIPOUCXOJUT PACIIONI3aHUE TOPOACKOH CHCTEMBI, €€
[IepeHaceIeHHOCTh, MEePEHACHIIIEHHOCTh CTPOUTEIb-
HeIMH OObekTamu. [lon Bo3zelcTBHEM aHTPOIIOTEH-
HOTO ¥ TPOMBIIIIEHHOTO (DaKTOPOB HEN30EKHO
YMEHBIIIAeTCSI M MEHSEeTCS eCTECTBEHHBI OHoreo-
LICHO3 TOPOACKOM CHCTEMBbI, COKPAIIAIOTCS 3€JICHbIE

30HBL. 13-3a HHTEHCHBHOM 3aCTPOMKU M PACLIMPEHUS
TOPOJCKOI CHCTEMBI HapyIIalOTCs (PYHKIUH 3€JEeHBIX
30H B NIPUTOPOAAX W €CTECTBEHHBIC IyTH MHIPALUX

(ayHsbI.
NPUYMHOI MHOTOYHMCIICHHBIX 3200JICBaHHI TOPOICKO-

OKoOJIOrMUecKuii  aucOamanc  sABIIETCA
ro Hacenenus. K coxanieHuto, u3-3a OCTPOH HEXBATKU
3eMJIM M €€ JJOPOTOBHU3HBI, 0COOEHHO B IICHTPAJIBHBIX
TOPOJICKHX  pailoHaX, HET BO3MOXHOCTH IS
co3JaHusl OOIIUPHBIX PEKPEAMOHHBIX 30H.

Breixomom siBnsieTCsl albTEpPHATUBHOE O3€JICHE-
HHUC —

3C€JICHBIC KPOBJIM, CKJIOHBI, JKOITapKOBKH,

BCPTUKAJIILHOC 1 MOOHUILHOE 03€JICHEHHUE.

AHaam3 MHPOBOIo OoNbITa KPOBEJIHLHOI0 03€JICHCHUS

IlepBoe HampaBieHue B YKpauHe SBISIeTCA
HaunOoJee AUCKYyCCHOHHBIM. [IpOTHBHUKHU rOBOPSAT O
JOPOTrOBU3HE, HENOJIIOBEYHOCTH, Heleaecoodpas-
HOCTH U O€CIepCIIeKTUBHOCTH.

B 3amuTy 3eneHbIX KpOBEdb T'OBOPST HCTOPH-
yeckue (akTbl W eBponerckudl ombIT. OOmenpu-
3HAaHHOE IEPBEHCTBO B CO3JaHUM KPBILI-CAIO0B, IO
MHEHHUIO CIEIHMAINCTOB, B HACTOSIIEE BpeMs Ipu-
HaJJIeXKUT ['epMaHuM, TIe €XErofHo MOsBIIETCS
0KO0JIO 14 MUJITMOHOB 3€NEeHbIX Kphblll. B 310l cTpa-
HE OJHO M3 O00S3aTEeNbHBIX YCJIOBUI IpPH MpOEK-
TUPOBAaHUM HOBBIX 3/IaHUI — O3€JIEHEHHE KPOBIH, B
TOM 4HCJIE, HMEIOIEH 3HAYUTEIBHBIA  YKIIOH.
BBenensl make HaloOru A JOMOBIAJENBLEB, HE
HCTONB3YIOMMX KpBIIK Mox caiasl. B AHrimmum B

2007 1. map JloHnoHa pacmopsAMiCS TNPUMEHSATH

03CJICHEHUE KpPBIII BO BCEX KPYIHBIX MPOEKTaX,
Omaromapst uemy oOmiasl IJIOIIab 3€IeHbIX KPOBEIh
BO3pacTaeT ¢ KaxaeM rojgoM. B Kormenrarene (/la-
Hust) ¢ 2010 roma Kaxkaast KpbIia MOJJICKHUT O3elie-
HEHHWIO. 3a pealH3alHi0 TaKUX IPOEKTOB MPEI0-
CTaBJISFOTCS HAJIOTOBBIC JILIOThL. B ABCTpum paboThI
o o3eJeHeHuIo Kpoil ¢ 1983 roga ommaumBaroTCs
myaurunanarerom. B Ileeitmapun ¢ 2002 roma
03CJICHEHUIO MOJISKUT Kax/1asl TI0CcKas Kphima (Ha
HACTOSAIIMI MOMEHT BpeMeHH B ropone bazens
6onee 1900 KpbIll O3€IEHEHO, YTO COCTaBIsAET 0O-
nee 25% oOmieii momaau kposenb). Bo @paniuu B
2016 rTomy TpPHHAT 3aKOH, KOTOPHIM OOS3BIBACT
BJIAJICIbIICB KOMMEPYECKOH HEIBUKUMOCTH TIOKPBI-
BaTh KPBIIIH 3/IaHUI PaCTEHUSMHU WA COTHEYHBIMU
naHeasaMu. TakuMm o00pa3oM, «3EJCHBIE KPOBIN
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OymyT oOecriednBaTh HYXXHBIH YPOBEHb TeMIIepa-
TYpHOW W3OJISIIIMUA, YTOOBI CHU3HMTH KOJIHYECTBO
SHEpTruu, KoTopas Tpedyercs Ha o0OTpeB 37aHUS B
XOJIOMHBIA TEpHoJ Tofa WIM Ha OXJAXIECHHE B
TEWIBINA nepuon [1].

B CIIA B oxrom Hero-Mopke HacumThIBaeTCS
OoJbiie 7,5 ThIC. 3eNIEHBIX KpoBelb. Map HL}O—IZOp—
ka B 2010 roxy oOBsABHI O HaMEpEeHUH O3EJICHHUTH
KPBIIIKM TOPOACKUX HEOOCKpPEOOB, MpEBpaTHB HX B
napku. JlaHHas WHUIWATHBA [IOJDKHA TIOMOYbL pe-
IIUTH BE HACYIIHBIE TOPOJICKKE TPOOIEMBI: BO-TIEp-
BBIX, YJIYYIIUTh KaueCTBO BO3yXa, BO-BTOPHIX, CO-
KpaTUTh KOJIIMYECTBO CTOKOB B JIMBHEBYIO KaHAJIH3a-
IIUI0, C KOTOPO! IJIOXO CIPABIISIFOTCS U3HOLICHHBIE
npenaxuble cucteMbl Hoto-Mopka. HecMoTps Ha To,
4yTO 3eia€HBIE KPBIMHK 00oWayTcs ropoay B $6.8
MIIp/., OHH IOMOTYT COKOHOMHUTh $2.4 wmipa. B
TEUYeHHEe TocIenyomux aaanata jer. B Yukaro
YaCTHBIM JIOMOBJIa/I€IbIIaM BBITUIAYMBAIOTCS CyOCH-
IUU Ha o3elieHeHue Kpblmu. Bmactu Yukaro mon-
CUHTAJIH: €CITH 03€JICHUTh BCE KPBIIIH B TOPOJE, T/Ie
MO3BOJISIET KOHCTPYKIIHS 3aHUN, TO 3TO MIPUHOCUIIO
Obl B TOpojckoii Oromker okono 100 MuH. Mot B
roj, Oiaroaps SKOHOMUH 3JIEKTPOIHEPTUH.

B Kanane ¢ 2009 roma B 00s3aTeIbHOM IIO-
pAAKe o3eNeHseTca KaKaas KphIia, MIOMaab KOTo-
poii npesermaer 2000 m>. B 2007 romy ToponTo
3aHs1 1 MecTo B crimcke roponos KaHanbr ¢ «3ee-
HBIMH» KPOBJISIMH, KOTZa OOIIas IUIOMIaIb «03eje-
HEHHBIX» 3a roj Kpsll coctaBuia 83000 kBaxpat-
HbIX (yToB (7710,7 M%) [2]. B SInonuu ¢ 2001 roxa
O3EJICHEHUIO TOJUIe’KaT BCE KPBIIIM IUIOIIAbIO
oostee 100 M2; 20% xpslly 1Iomanpo ot 250 M 1
10% kpbimu miomansio Gomee 1000 M> TOMKHBI
OBITh 03EJICHECHBI B 00sI3aTEILHOM TOPSIKE.

CTOMMOCTh 3€JIEHBIX KpPOBEIh MOXKET 3HA4h-
TEJIHFHO CHU3UTHLCS, €CIU MPOBOIUTH paboTy B pam-
KaX MaclmTaOHBIX TOPOJICKUX MPOeKTOB. B 00ib-
ITUHCTBE CTPaH C ATbTEPHATUBHBEIMHU (OpMaMH 03e-
JICHEHHs W3HAYaJbHO CO3/aBajilCh, TaK Ha3bIBae-
MbIe, «3eJIeHble paiioHbl». Hampumep, Boban, BoO1,
Kponcbepr n XammapOu 3aayMbIBaCh B Hadaye
1990-x, ctpousnuck B 2000-X U 10 CUX MOP aKTUBHO
pazBuBarorcs. Kaxaplii U3 3THX NPOEKTOB — YHH-
KaJlbHOE€ BUJECHHE MECTHBIX COOOLIECTB, BOILIO-
[IEHHOE B YKU3HB OJlarojaps MOJIMTUYECKOH BOJIEe U
YMHOMY JIHJEPCTBY TOPOACKHX BIACTEH, CUUTAIO-

IMX 3J0POBYIO,
cpeny oOWTaHUs MyOIMYHBIM OJIarOM, KOTOPOE OHHU

JKOJIOTHYHYI0 H KOM(DOPTHYIO

00s13aHBI TPEAOCTABIATH JKUTENSAM. 3eJeHble KBap-
Tajbl, 3a4acTyl0, CO3/JaBAJIUCh KaK NMPOEKThI pereHe-
panuu cTapbix MPOMBIIUIEHHBIX MM JEPECCUBHBIX
TOPOJCKUX PalioHOB, HEPEIKO — B YCIIOBUSIX HEXBaT-
KM KaueCTBEHHOI'O COLMAIBHOIO XHWJbs. JOMOIHM-
TEJIBHBIMU JIpaliBepaMH TaKUX HHULIUATUB MOIJIH
OBITH MWIOTHOE anpoOMpOBaHWE W JIEMOHCTpAIHUs
HOBBIX 3€JIEHBIX TEXHOJOI'MH B MacmTabe ropozaa
WIA TIONTOTOBKAa K TOPOJCKHM METacoOBITHAM, B
paMKax KOTOPBIX MYHHUIMIAIUTETHI OTyYalld KapT-
OJaHII HAa MHHOBALMOHHBIN JIEBEJIONMEHT CTPATErt-
YecKuX TeppuTopuil. Tak, Hadallo CTPOUTENBCTBY
Kponcbepra 0bu10 MOJ0KEHO B CBS3H C MOJATOTOB-
Kot k Okcmo-2000. Xammap6ou CrocTam H3HAYAIBHO
3ayMbIBaJICAd KaK TJIaBHbIM KO3bIpb 3adBKH CTOK-
rojpMa Ha npoBeneHue Omumnuiickux urp 2004, Ho
W TIOCNie TIpoBajia 3asBKH TOPOJACKHE BJIACTH HE
OCTaBWJIM IJIAHOB CTPOMUTENBLCTBA 3E€JICHOrO paiioHa.
Onmmnuiickas nepeBHs BankyBepa roBopuT cama 3a
ce0a. HoBas BosiHa B CTPOUTENBCTBE 3€JIEHBIX paifo-
HOB O3HAaMEHOBAJIaCh BBEICHUEM CUCTEM cepTu(u-
Kallul W CTaHAApTOB 3€JICHOI'O CTPOMTENbCTBA HA
ypoBHE JeBenonepckoro mpoekra. B 2010 rony
Omummnuiickas nepeBHs BankyBepa moydmia Imia-
THHOBBbIM pedtnHr LEED ND u no xonuuectBy
HaOpaHHBIX OaToB ObLTa Ha3BaHA CaMBIM 3EJICHBIM
pationom B CeBepHoir AMepuke [3].

Kpome Bcero ckazaHHOTO, 3ejeHasi KpOBJIS MO-
KET paccMaTpUBATHCSA KaK CaMOCTOSTEIbHO cop-
MHUPOBaHHBIN B TOPOJICKOM cpesie OMOreoreHos, ciy-
JKaIlMA CBS3YIOUIMM 3BEHOM C HPUTOPOIHOH OHO-
Toi. K »5KONOrMYecKMM NpPEeHMYyLIECTBAM TaKKe
OTHOCHUTCS: YMEHBIIIEHNE KOJIMYECTBA CTOYHBIX BOJ
(3eneHbIe KPOBIM B 3aBUCHMOCTH OT THINA 3aA€p-
*kuBaloT oT 50% mo 90% Bmarm OT OCAIKOB);
yIIydlIeHHEe MHKpPOKIUMAaTa MOMemeHnH (3pdexT
KOHAWIIMOHUPOBAHNSA); OYUCTKA BO3AyXa, MOTIIOIIE-
HUE TIBUIM W BPEIHBIX BEIIECTB; BBIAEICHUE (U-
TOHLUAOB; 3BYKOM30Jsiuus (Onaromaps pacTHUTEINb-
HOMY HOKPBITHIO 3€JIE€HBIX KPOBEJIb YBEINYHUBACTCS
Ha 8 nb); coxpanenue ¢uopsl U QayHbl (SIBISAETCS
aNbTEPHATUBON MPUPOIHBIX JIAHAMAPTOB IS KU3-
HU HACEKOMBIX, THUI] U JPYTUX oOuTaTesnell aHTpo-
MOTeHHBIX 30H); HCIIOJIb30BaHUE IepepaboTaHHBIX
MaTepuanoB (1T TMPOW3BOJACTBA JPEHAKHOW CHC-
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TEMbI IIMPOKO IPUMEHSIOTCS U HCIOJb3YIOTCS IIO-
Jy4deHHBIE MyTEM YTWIM3aUUM OTXOJOB pE3HHa,
MTOJIMATHIICH W TICHOTIOJIUCTUPOI).

Taxke 37aHUS C 3€JCHBIMH KPOBJISIMA HMEIOT
9KOHOMMYECKHE NPEHMYIIECTBA: COKpAIlEHHE pac-
XOJIOB Ha PEKOHCTPYKIMIO KPOBEINb (PacTUTEIbHBIH
cioi 3QQEeKTUBHO 3aIMIIAET KPOBIIO OT yJbTpa-
(uoJIeTOBBIX Jydel, rpaja U mepenana TeMIeparyp,
03eJIeHeHUE KPOBJIM BEAET K 3HAUYUTEIHHOMY yBEIH-
YEHUIO CPOKa CIyKObl KPOBEIbHOW T'MAPOU30IIALUH
(mo 40 17er)); yBeNIWYCHUE  TEIUTOM3OJISAIINH
(o3eneHeHHne KPOBIM YJIy4dlLIaeT €€ TeIUIO3allUTHbIE
CBOICTBA, YTO MO3BOJISIET BJAJEJIbIly TaKOW KPOBIH
COKpaTUTh pacxoJbl SHEPrOHOCUTENsT Ha 00OrpeB
noMelneHus; Onarogapsi UCIApEeHUIO BJIAard MPOMC-
XOJUT CHIDKEHHE TemIieparypsl); 3¢dexT Bmarosa-
JepkaHusl (IIO3BOJISIET COKPaTHTh CpPEACTBA, KOTO-
pble TpaTATCsT Ha YCTaHOBKY TpyOONpOBOIOB H
BOJIOBOJIOB  OOJIBIIUX  Pa3MepoB);
UCIIOJIB30BaHUsI CBOOOZHOTO MPOCTpPaHCTBa [4].

MEPCIIEKTUBBI

Cy11ecTBYyIOT 3€JIeHbIe KPOBIH SKCTEHCHBHOTO U
MHTEHCUBHOIO TUNOB. MIHTeHCHMBHOE O3eJIEHEHHE —
9TO cax Ha Kpsiie. Co3maercs MONTHOICHHBIN JaH-
mmadTHRIA NH3aiH — BBICAKHBAIOTCS PACTCHUS,
YKIAIBbIBAIOTCS JOPOKKH, CO3MAIOTCS BOJAOEMBI U
BOJOMAbl JETKOH KOHCTPYKLHH, MOJINOPHBIE CTEH-
KM Ha JOOHNOJHUTCIBHO BMOHTUPOBAHHLIX IIBEJI-
nepax, yKJIaaeIBaeTCsl PYJIOHHBIN ra30H, yCTaHABIIH-
BAeTCs CHCTEMa MOJMBAa M OCBETJIEHUS, pa3MellaeT-
cs camoBas MeOenb, NETCKUE MHUHH — IUIOINAIKU.
OO0s3aTeNnbHBIM  €CTh MOHTHPOBAHHE TIPO3PavyHON
3alIUTHON TMEPeropoAKH AJisi 0e30MacHOro IMpedbl-
BaHMs Ha Kpblle. Takoe KOMILJIEKCHOE 03€JICHEHUE

yBeIM4HBaeT HArpy3ky or 320-750 kr Ha M® BO
BJIQ)KHOM cOCTOSTHMM Tpu BbicoTe 220-400 mm. Ilpu
9KCTEHCHBHOM CIIOCOO€ O3€NIEHEHHsI KPOBIHU IIPH-
MEHSEeTCs JIMIIb TPaBsSHON MOKPOB B COYETAaHUM C
pacTeHusIMH, pa3MEmIEHHBIMA B EMKOCTSX, TJIe
HaXOJIUTCS TTOYBEHHBINA cyOcTpar. Jloctyn mrozeit Ha
TaKkyl0 KpBIIy OrpaHU4YeH, NPUYEM IEpelBUKEHHE
OCYIIECTBIISIETCS. TI0  CHEIMabHBIM  JOPOXKKaM.
Takoit T o3eneHeHUss He TpedyeT yxonaa, a
PACTEeHHsI BBICRXKUBAIOTCA T€, KOTOPHIE XOPOIIO TIie-
PEHOCAT Tepenajsl TeMIIepaTyp W HEeIOCTaTOK Bia-
TH. {7151 5KCTEHCUBHBIX 3€JE€HBIX KPOBEJIb MPUCYILU
TaKHe XapaKTEePUCTUKU KaK MaJblii Bec (Harpy3ka Ha
kpbiy 80-90 Kr Ha M’ BO BIIQKHOM COCTOSIHHH MPH
BeicoTe moaywku 90-100 MMm), HU3KOE KalHUTaJIOB-
noxerne (ot 80-100 eBpo 3a Im?). Mcxoms u3
CKa3aHHOTO, MBI CUHTaeM, 4TO i1 YKpauHBbI mepc-
MEKTUBHO MEHee 3aTpaTHOE SKCTEHCHBHOE O3eJieHe-
HUE, KOTOPOE MOXXHO NPUMEHSTH JUIsI BOCCTaHOB-
JICHUsI AETIPECCUBHBIX NMPOMBIIIJIEHHBIX PalHOHOB U
pPaliOHOB C YIUIOTHEHHOM 3aCTpOMKOM Uil yiydile-
HUS 3KOJIOTHYECKUX T0Ka3aTeseil 1 BOCCTaHOBJIEHUS
TOPOJICKUX OMOTEOIEHO30B.

[losTromy cBom wucciemoBaHusi TO pa3paboTke
¢u3MUECKON MOJETH Mbl OCTaHOBMJIM HA 3KCTEHCHB-
HBIX KPOBJISIX.

Henanr u 3agauu ucciaegoBanuii. Onpenenursb
KOA(pUIMEHTH TEIUIONepelayll TPYHTa U HKHBOTO
PaCTUTENBHOTO CIIOS (TPaBSHOMN Ta30H) IS 3EICHOMN
KpOBJIN SKCTEHCUBHOT'O THIIA.

OCHOBHAS YACTbD

Jlis  OCTWKEHHUs TOCTaBJICHHON 1eu Oblia

co3maHa  (¢u3Mveckas  MOJENb  AKCTCHCHBHOMN
3eneHol kposnu. Kopmyc Momenu ObUT M3rOTOBIICH
u3 anepsr Tommuuon 10 mM. nunaa Monmenu — 720
MM, mupuHa — 580 Mm, Bbicota — 10 mMm. JIHO u
CTEHKH MOJIEIH TeIUION30JIMPOBAHBI IEHOIIIACTOM

(500 mm).

Ha nmHo Temon3onupyromero cios MeHormacTa
HakKJaJblBallach HarpeBaTelbHas IuieHKa «Heat
Plus» (HP-APN-410-400). Dro 3ammuineHHas IJICH-
Ka TPEThEro IMOKOJEeHHUs, UMEIOIasi CEeMHUCIOWHYIO
CTPYKTYpy ¥ TOJHICTEPHOE HETKAHOE TOJIOTHO,
YBEIMYUBAIOIIEE MPOYHOCTh TNEHKH (KOHCTPYKIHS
TUICHKH IIPEJICTaBJIeHa Ha puc. 1).
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nenn3ITHNEHTepeSTANAT
HETKAHOE NONOTHO
nonw3ITHNEHTepe®TANAT
MEQHLIE WHHBI
CEPEGPAHLIE WHHBLI
KAPEOHOBLIA CNOA
nonu3THNEHTepe®TANAT
HETKAHOE NOAOTHO

nonu3ITHNEHTepe®TANAT

Puc. 1. Koncrpykuus niaenku «Heat Plus-APN-410-400»

Texnuueckue XapakTepucTuku cuctembl HP-
APN-410-400: nanpspkenue ceru: 220 B, 50 I'm;
MaKCUMaJibHass MOIHOCTE: 400 BT/MZ; HOMMHAJIbHAS
MomHocTh: 50-150 Br/M?; paGouas Temmeparypa:
70-80 °C, KIIJ — 98 %; TommuHa rieHku 0,5 M.

KoHIIBI METHBIX TOKOMPOBOAAIIMX IIUH TIO
yriaM IUIeHKH TIATeNbHO H30JMPOBAIUCH C TI0-
Mompto OyTHiaoBoil JeHTel «Heat Plusy (mwmpuHa
nosoc 350 mm). IloBepx OyTMIIOBOH JIEHTHI U IO
JUHUSIM Cpe3a, BO M30eXaHHe MOPakKeHUs AIIEKTPH-
YECKUM TOKOM M yTE4YeK TOKa, KJEeHjach H30Js-
nnonHas neHta «Heat Plus». IloBepx mnenku HP-
APN-410-400 pacnonoxxensl 15 tepmuctopoB 640-
47K (puc.2). Tepmuctopsl npeoOpa3oBBIBAIOT TEM-
reparypy HWKHEro ciiost TpyHTa. OT KaXXAO0ro Tep-
MHCTOpa BBIBEJICHBI N1Ba KoHTakTa ceueHueM 0,08
MM C pazpeMaMH [UIsl COeNWHEHHS C W3MEepH-
TETBHBIM TNPUOOPOM  (MYJIBTUMETPOM AKTaKOM
ABM-4307). LllectnaauaTtas mapa TEPMHUCTOPOB C
IIPOBOJIOM SIBIISIETCSI CBOOOIHOM C LIEThI0 M3MEPEHUS

TEMIIepaTypsl BO3IyXa M TEMIIEpaTypbl BEPXHETO
ClOsl TPyHTa B pa3HbIX Toukax. KoHTpons momauu
TOKa Ha HaneBaTeJII)Hl)Iﬁ OJIECMEHT MW HN3MCHCHUC
HaNpsDKEHHUs IPOU3BOIMIICA TIO YETHIPEXIIPOBOAHOM
cxeme. CHIIOBBIC TIPOBOJIA CeUeHHEM | MM® TIpHIas-
HBl K IIMHAM HarpeBaTeNbHOW IUIEHKH B MPOTHBO-
MOJIOXKHBIX yIIax Uil oOecreyeHns: MaKCUMaIbHOM
PaBHOMEPHOCTH TOKa (TIONyTHOE JIBUKEHHE Toka). B
pasphlB HMX MOJKIIOYAeTCs JHUOO0 MYJIBTUMETP B
peKUMe M3MEpEHUs TOKa, MO0 KOPOTKO3aMKHYyTast
po3erka. OT MecT mMallku BbIBEIEHBI JBa IPOBOJA
ceuenreM 0,08 MM (U151 MEHIMH3AIIUHU TETLTONIOTEPh
yepe3 HHX), K KOTOPbIM BHE TEIUIO3AIIUTHOM
000JI0YKH MOJENH MPUCOEAUHEH KOMILIEKT H3MEPH-
TEJIHBIX UIYIOB BBICOKOIO KJjacca 3allUThl OT
MPUKOCHOBEHHA. OTH TPOBOJA MOJKIIOYAIOTCA K
MYJBTUMETPY IJIsI U3MEPEHHs HalpsDKeHUs. Takum
o0pa3oM, MajeHne HalpsDKEHUs B CUIIOBBIX IIPOBO-
Jax BHE TEIUIO3AIIUTHOW OOOJIOUKH TOJHOCTBIO
HCKITIOYAIOT

T -

Csl.

Puc. 2. PacnoJioxkeHue TePMUCTOPOB HA HAaIpeBaTeJbHOM MJICHKe
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METO/UKA CO3JJAHUA ®U3NYECKOM MOJIEJIA SKCTEHCUBHOM 3EJIEHOM KPOBJIH

CBepxy Ha HarpeBaTeJbHYIO IUIEHKY H TE€pPMO-
naphl YKIaAbIBAJICS CIIOW PYJIOHHOTrO ra3oHa (puc.3).
OO6mrast BeICOTa cJIosl (CyOCTpaT 1 ra30H) cOCTaBUIa
50 mMMm. M3HauanbHO CpeAHsisi BBICOTA TPaBBI COC-
taBmsna 4,04+0,46 cM npu cpegHed TONIIUHE
TpaBuHKH 87,465+1,91 MKM (M3MepsUIach MHUKpOME-
tpoM JIN3 ¢ nieHOM AeneHus 2 MKM).

WcmpiTaHusT TPOBOAMINCH B J1a0OPAaTOPHBIX

yciaoBUAX (OTHOCUTENbHAS BIAXHOCTh BO3AyXa
45,1 %, Ttemmepatypa Bo3aoyxa 14,5°C); B
a’poAMHAMHYECKOW  TpyOe TIpH  pasIMIHOM
ckopoctu Betpa: 6,02 + 0,51 m/c (oTHOCcHUTENIBHAS
BJIQXXHOCTh Bo3ayxa 44 %, TemmepaTypa Bo3lyxa
15,9-16 °C) u 9,76+1,33 M/c  (OTHOCHTENIbHAS
Bo3ayxa 43,4 %,

BJIaXXHOCTB TeMIreparypa

Bozayxa 14,9 °C) (puc.4).

Puc. 3. IToaHocTbI0 YKOMIVIEKTOBAHHAsI (l)]rl3l/l‘leCKaﬂ MOeJIb IKCTEHCUBHOM 3eJIeHoil KpPOBJIX
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Pac. 3. Cxema aspomuHamdyecroli Tpyou

A=WOLENE BHETATHHX ODOEMOB C V —-00 A BHEMY BelTHRARLHHEMI :TEO;;T{E!.‘ZPT;Z—IEHMEB;’)E JamieHs [1oLyBan=

ueil yeTaHoBKU; B-KOJUIERTOD KamMepH NABMeHnd; 4-CeTka I BHpaBHUBAI
UeCTEE BOSIYXA; 7T-MUKDOMaHOMe
erci CKOLOCTL BO3JYXAa B COMAE KOAIEKTOpa TPYOH,pacXoll BOBEyXa depe

JAT0D; E-LuGe) NS PeryJHMpOBKN KO

1usd [OJIA cKopouTell; 5~BeHTH—
, 5 TIOMOUBK KOTOLHX 2amepa-
3 HOIMyEaKUYyH Y TAHOBKY 7

lianaedue 104 (OHapeM; B-pe3iHOBHE meau'ué Y—mosnekrop; 10-colwio komIexropa; Li-mamepa oSfigend;

I2—mmidysoy; L3-ceTka iMgdysopa; l4-xoHe

TROMG ;

Lo-penTMaaToOpHaA Yo TaHODES.

Puc. 4. Cxema aspoanHamuyeckoii Tpyonbl. ®orokonust 1985 r.
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st onipenenenus koddunmenta termonepeaa-
YU TPyHTa W TPaBbl HEOOXOAMMO H3MEPUTH TEMIIC-
paTypbl HaJg TPYHTOM M II0J I'PYHTOM B pa3HBIX
TOYKaxX M ONPEIENHUTh TEIUIOBOM mnoToK. IIponecc
TEIUIOTiepeIaull CIOKHBIM W3-32 3HAYUTEIhHON He-
paBHOMEPHOCTH pacmpenencHust kodddummenra te-
IUIOOTJA4M K BO3AYXY IO IMOBEPXHOCTH. PaBHOMEp-
HBII TEIJIOBOM MOTOK OT HArpeBaTENbHOU IUIEHKHU
nepepacmnpezenserca B Toime rpyara. Omnpenenus
pacmpezeneHie TeMIepaTrypsl B HIDKHeM (TIpuiiera-
IOIIEM K TUIEHKE) U BEPXHEM CIIOSX TPYHTa, a TaKkxKe

0 M3BECTHOMY TEILIOBOMY IOTOKY OT HarpeBaTeihb-
HOM TIIEHKH, BO3MOKHO OMPEICINUTh pacipeieicHue
TETIOBOTO TIOTOKA BHYTPHU TPYHTA M pacIpeiesicHne
TEIJIOBOTO TIOTOKA OT BEPXHEH MOBEPXHOCTH TPYHTA
B TpaBstHOH cioid. [t aToro ucnomnp3yercs audde-
pEeHITHAIBHOE YpaBHEHWE TEIJIOMPOBOIHOCTH, TIPH-
HUMas TPYHT OJHOPOAHBIM. 3Has pacHpeleicHHE
TEIUIOBOTO TIOTOKA 110 BEPXHEH MOBEPXHOCTH TPYHTA
W, 3Hasg TeMIlepaTypy OKpYKaroIlero Bo3ayXa, MOX-
HO OTpeneinuTh Ko3(hPHUImeHT Teruionepeaadn Tpa-
BSIHOTO CJIOA.

BbIBO/JbI

[IponenanHplii aHaIU3 MHPOBOTO OIBITA KPO-
BEJILHOTO O3€JICHEHHs I10Ka3aJl BO3MOXHOCTb €ro
WCIIONb30BaHUsl Il YKpauHbl Ha YpPOBHE TIOCY-
JApCTBEHHBIX U TOPOJCKUX WHHOBAaLlMOHHBIX 3€lie-
HBIX MPOEKTOB. /[l 3€JIeHBbIX KpOBEIb JKCTEH-
CUBHOTO THIA CoO3/aHa (u3HYecKas MOJCHb JJIs
H3Y4YEHUs TEIUIOBOI'O MOTOKA B PACTUTEIBHOM CIOE.

BriepBbie ucnbITaHMs MPOBOAWINCH B Jlabopa-
TOPHBIX YCIOBHSIX M B a’pOIMHAMHUYECKON Tpyde
IpU pa3HOW CKOPOCTU BeTpa. 3Has paclpeliesieHHe
TEIIOBOTO ITOTOKA I10 BEPXHEH MOBEPXHOCTU I'PYHTA
U, 3Has TeMIepaTrypy OKpYXKaloIero BO3IyXa
MOYKHO ONpenenuTh KO3)(UIHUEHT Terionepeaadn
TPaBSHOTO CJIOSL.
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I'maporexnuka

THUIIOBOM I'OJJOBOM T'PA®HUK YPOBEHHOTI'O PEXKUMA BOJOXPAHUJINILL
OPOCUTEJIBHBIX CUCTEM

XocpomBwiu E.3., HarpomBuau I'.T.

Email: itriashvili@mail.ru

HNuctutyT BogHOro xo34iicrea uM. L. Mupuxynasa

prSI/IHCKOFO TEXHUYCCKOT'O YHUBEPCUTETA

np.Yasuasamse 60%, 0179, r.Toumucu, I'py3us

BBEJEHHE

IIpakTHKa 3KCIUTyaTalluy BOJOXPAHWINL] UPPU-
TallMOHHBIX CHCTEM BBISIBHJIA CHENU(PUKY UX YpO-
BEHHOI'0 PEXHMMa, KOTOPBIA XapaKTEpU3YyeTCs exkKe-
FOJHO MOBTOPSIIOUIMMUCS LMKJIAMU HAIOJHEHUS U
MIPAKTUYECKHU [TOJIHOTO OIIOPOKHEHUS .

Bo3Hukaromue nepenagsl HaloOpoOB CYIIECTBEH-
HO BIUSIOT Ha (UIBTPAUMOHHBIA pPEXHM H YcC-

TOMYMBOCTh BEPXOBBIX OTKOCOB IUIOTHH. Kpome
TOro, OOJBIIOE 3HAUCHUE HMEET CKOPOCTb HAIOJ-
HEHHS U ONOPOKHEeHus BomoxpaHmnuil. K coxane-
HUIO, 3TH BONPOCH HEJIOCTATOYHO OCBEIICHHI B
TEXHUYECKOU JIUTEpaType, a MOACIH, C IPUEMIIEMOM
Ul WHXCHEPHOM IPAaKTUKU OIBICHIBAIOIINX 3TH
IIPOLIECCHL, 1O CUX IIOp HET.

OCHOBHASA YACTDb

Crartuctryeckas o0pabOTKa MAaHHBIX IO BOIO-
XpaHWIHIIAM OPOCHTEIBHBIX CHCTEM 3aKaBKa3bsl,
XapaKTePU3YIOIINX OCHOBHBIC OSKCIUTyaTal[HOHHBIC

ryOuHa IPU3MBI CPAaOOTKH COCTABIISIET:

mokasarenu (rIyOnHa MPU3MBI CPaOOTKH, CKOPOCTH
TIOBBIIICHUS U TTOHKEHUS YPOBHS MPU HAIOJTHEHUN
Y OIIOPO’KHEHUH ) TTOKa3aa, 4To:

oT 5M 10 25M — 70%

oT 25M 10 50m — 24%
6oitee 50M — 6%

CKOPOCTb ITOIbEMA YPOBHS ITPU HAIOJIHEHUH
COCTaBJISIET:

CKOPOCTb NOHUKCHUS YPOBHS IIPU
OIIOPOXKHECHUHN COCTABJIACT:

ot 0,1m/cyT o 0,25m/cyt — 67%
ot 0,25m/cyT o 0,50m/cyT — 24%
6osee 0,50m/cyT — 9%

ot 0,1m/cyT no 0,25m/cyt — 84%

ot 0,25m/cyT 1o 0,50m/cyT — 11%
6onee 0,50m/cyt — 5%

O0600menne pe3yabTaTOB H3YyYEHHS YCIOBUH

OKCILTyaTallun BOAOXPaHUINII] OpPOCHUTECIIbHBIX

CHCTEM II03BOJIJIO TPEIUIOKUTh MOJENb THUIIOBOTO
roA0BOro Tpaduka X YpoBEHHOTO pexkuma (puc 1).
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XocpomBuau E.3., Harpomsuau I'.T.

HY
— 2 3
1 4
MECAUbI I (II || IV| V | VI|VIIVIII IX | X | XI |XII
NEPMOAbI T Ti T: T T,
PACYETHOE t, t. ts ts ts
BPEMSA

Puc. 1. TunoBoii ronoBoii rpa)uk ypoBEHHOI0 peKUMAa

[IpemnoxenHsIil rpaduk B 00IIEM CiTydae BKIIFOYAET YETHIPE XapaKTePHBIX MIEPHOA!
1. Ilepuon HanoOJHEHUS BOLOXPaHWINIIA,
II. Tepron BpeMeHHO# cTaOMIH3alMU YPOBHS 10 Havyajia BETeTaTUBHOTO TIOJIABA;
III. TTeprox mTaHOMepHO# cpabOTKH YPOBHS B CBSI3U C PACXOJJOBAaHUEM BOJEI Ha OPOIIICHUC,
IV. Ilepuon Haubonee HU3KOrO ypoBHs Boabl (YMO);
TunoBoii rpadMK YPOBEHHOTO PEXKHUMA C JOCTATOYHOW TOYHOCTHIO MOYKHO OIHCATh CIEAYIOMICH CHCTEMOW ypaBHCHUM:

_tH-t,H

L, -1
2. T,(t,+t,) h=H

L. T](t1+t2) h npu t >t

4. T,(t,+t,) u h=0

(t4 +t51)

rae: /i — pacueTHbIi YPOBEHD HATIOJIHEHHUS BOJOXPAHUIIHING, M;

H — ypoBenb HanonHenus, cootBercTBytonuii HITY, wm;

! — pacyeTHbIA MOMEHT BPEMEHU, MECHILL.

C nmo3unuM SKCIUTyaTallMOHHBIX YCIOBUH epHo- I. nepuon. Hapacranue Hamopa Ha IUIOTHHE,
IbI TOAOBOTO YPOBEHHOIO PEXHMMa MOYKHO OXapa-  BBI3BIBAIOIIErO HapacTaHWE CTaTHYECKHUX HampsbKe-
KTEPU30BaTh CIEAYIOIINUM 00pa3oM. HUH C OJHOBPEMECHHBIM B3BCIIMBAHUEM TIPYHTa
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TUNOBOM I'OI0BOM I'PA®UK YPOBEHHOI'O PEXKMMA BOJOXPAHUJIAILLL
OPOCHUTEJIBHBIX CUCTEM

BEPXOBOM 30HBI IOJ] BIUSHUEM IMPOHUKAIOIIECH B
TEJIO TUIOTHHBI BOJBI U aKTUBU3AIUSA (PUIILTPALUOH-
HBIX MPOIECCOB B TeJN€ M OCHOBAHWH IUIOTHHBI
VHTEeHCUBHOCTh HAIOJHEHMS BOJOXpaHMJIMINIA Ba-
peupyet B mipenenax ot 0,10m/cyT mo 0,85m/cyT.

II. mepmona. OTHOCHUTENBHO KpaTKOBpPEMEHHas
cTa0unu3alMs Hamopa B TIpelenax ero HauOoJb-
mero ypoBHsS (MIIY), koropas compoBoXmaercs
BpEeMEHHO cTabmin3anuel Harpy3oK.

III. mepuon. IlocTeneHHOe MOHMXKEHHUE AEHCT-
BYIOIIIETO HAINOpa, pa3rpy3Ka IUIOTHHBI 1 OCHOBAHUS
OT CTaTHYECKUX M (UIbTPALMOHHBIX HANPSHKCHUH.
HauGonee Tspkenplil meproa IIIOTHHEL, CBS3aHHBIN C

ocnalieHneM YCTOHYMBOCTH BEPXOBOTO OTKOCA IIOA
BIMSHUEM BO3HHMKAIOIIMX THAPOJIUHAMUUYECKUX CHII,
HaIpaBJICHHBIX B CTOPOHY BepxHero Obeda, a Takxke
B CBSI3M C MU3MCHEHHEM WHTEHCHBHOCTH (HIbTpa-
[UOHHBIX NporieccoB. CKOPOCTH MOHMKEHHS YPOBHS
HaxogsTes B ipeaenax ot 0,10m/cyt mo 0,85M/cyT.

IV. nepuoa. Haubosnee HU3KOE CTOSIHUE YPOBHS
Bozsl (YMO).

Pe3ynbTaTel HATYpHBIX HAOFOACHUMN TTO3BOJISIOT
TaKXke B NEPBOM NPHONMKEHUH COCTABUTH LIKATY
rpafjaiy CKOPOCTE MOHMKEHHS YPOBHS BOJIOXpa-
HWJINIIA C TIO3ULIMU UX BO3MOYKHOIO BJIMSHUS Ha yC-
TOMYMUBOCTH BEPXOBBIX OTKOCOB I'PYHTOBBIX INTOTHH.

Taoamna 1

Ikana rpagauuu

Bausinue Ha IKCITyaTallHOH-
HYI0O HAACKHOCTh

HNHTeHCUBHOCTH Kpurepnu HHTEHCHBHOCTH
MOHMKEHHUsI
YPOBHS, M/CyT
0,1-0,5 Mauas
0,5-1,0 Cpennss
1,0-50 Bompmas (mpu  HEOOXOIM-MOCTH
u Oosee CPOYHOTO OIOPOXK-HEHUS)

IIpaxTnyecku 6e3omacHas

Heo6xoanMer KOppeKTHPYIO-
IMe KOHCTPYKTUBHBIE MEPO-
TPUSATHS

Heobxommmo ckoppeKTHpo-
BaTh PacyeT yCTOWYNBOCTH
TUTOTHUHBI

3AK/IIOYEHHUE

O4eBHIHO, YTO IIUTEIHHOCTH BBIJECIIEHHBIX TIe-
PHOJIOB M UX KaJIeHJapHbIE CPOKH, B KAXKAOM OT[E-
JBHOM ciyd4ae TpeOyroT BapbUpOBaHMSA, T.K. OHH
CBSI3aHBI C Pa3IMYHBIMH (PaKTOpaMH: METEOPOJIOTH-

JICHUEM C/X KyJbTYD, IUIOIMAIbI0 OPOLICHHS U JIP.
OpHako, mpeanaracMbelii Tpaguk B HPUHLHUIE

ABJSIETCS. TUIIOBOM MOJENBbIO Ul MHXKCHEPHO-3KC-

TUTyaTallMOHHON TPAaKTHKH, JOCTATOYHO OTpakaro-

YECKMMH  YyCJOBUSIMH TI0Ja, THAPOJIOTHYECKOM LMK Crnenu(pUIHOCTh YPOBEHHOTO pPEKUMa BOJIO-
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Laboratory Research of Soil Erosion Against Geo

JAPAN.
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Water Management Institute of Georgian Technical
University Ne 67. Thilisi. 2013, pp. 203-208.

3. G. Chakhaia, Z. Varazashvili, L. Tsulukidze, M.

Shavlakadze, 1. Khubulava, G. Omsarashvili, T.
Supatashvili, O. Ogriashvili, N. Sukhishvili — The
Laboratory Research of Resourse Saving,
Bioingineering Measure (Geo Mat “Luffaeromat®)
against Soil Degradation Running on the
Vulnerability = Mouuntain ~ Slopes  (Georgia).
Collected papers of 4™ International Scientific and
Technical Conference “Modern Problems of Water
Management, Environmental Protection,
Architecture and Construction®. Tbilisi. 2014, pp.
35-39.

G. 80@CLIRO3 LObIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L53IGE0IAM d@MBSMS dBIdINO NeT1, 2016 V. 159



S6M&SGBG0N0IBO0

dopdm@gdboggdo 6sygdeadgdols
bs0dgEemeds > Golgo
9%, 833@0L Jd3IKd> YIRA0
TdORRKOKMdIdNL
30L30L 3IIC0@IdS

g Smoggo 2, 9. ad6ds@mgo 2, 3. a505g3> 2,
b. G535bsbeno 2 9 358SO™g0 3

D35 5bg@dsoxsbols @Fygols s ©s3@mdols
®9dbogn®o dmaboby@gds
2 5BgH3s0x 6ol Jgmom@doGools o Fyse-
0o dg9abgmdols 0bbEoG Yo
I 5bg@ds0x b0l 5@ Jo@gdBnGobs s 39g-

bgdemdol Lobgedfoxgm 9bogg@lLodgdo
J- d5Jm, sbg@dsoxsbo

LAsgos  gdogbgds  dw.  IBgg@ol  Jggos
(g0 do Jngemebgen Fysmooomdgdl s dob-
aghog@ols dofols 3odbamobs s bado@lodop®o
bopgdmdgdols  aodMmggzol  @oligol  sbognobls,
Omdgaeroiz  dmoEsgl  Log@mbols  Fyodmmgdl,
dobodyg 9B3300l  Jggos Tgedo  Logobagdm
Lo@ggoogdols  ds@mgols  ©s  3M939b309e00
bmdgdols Imbsigdms dobols dgJabsls.

boggobde Lodygggdo: dw. 3BggoMo, (yoa-
omds,  @oligol  gdzo@gds,  godbanols
YLogdmbmgds.

3>0g9mb ©53gs
3530 BR3OL VIKROLS RS 35I@0L
BSHRM30MO BIF3IGSBIGO
3322335 1LS03IRMMBOLS RS AOLIOL
0MIMBHO0L d53(MdI6IS00)

3. 385> gogo
boJo@mggenml @gdbogg®o 9boggdlodgdo
ndogobo, LoJs@mgganm
M JAMOSbAYG0l
30ma@sdols ,,'dsgo begols ggmemaon®o 3o@o-

d90Mgo0l  ggemggs I @odgoyg®do  dobgdols
bogydgge g™ oxnbsblgdom dsgo bugols og3-

Lo obdobsmen gdanm

350M@05T0 gobmdogn 0dbs Fyeols (1) s 3og-
Aol (1) B993g@o@ds s bsodgommdbolbs ©s
@olgol mgm@dool asdmygbgdom oy gbognos
RoOM60m0 Hgdd3gho@y@ol (2,/1), dobFmyds-

dob a®ox0g0 s dglodsdolo gybjiools Lod-
339030L gobofoagdols jobmbo.

boggobde Lodygggdo: dogo brmgols szgo@m-

@05, Fymobs s Jogdol Bgddgaodyes, foo-

©Md000 B gd3gOs@Y@o.

35093ml ©5(3g>

300OM@MY0S ©S JFIE@Y0S

9R065%3J330L — RHI6STIGILS RS RIJZIGS-

@0L VIORGIF3®Id 5IJH3I3E0 800l BIGK()-

3330L IAMDHBOOL 3EMAIGEMBO 60SRK>AOL RS-

6535@3330L IBMBOIRO 3BMGILIBOL I60-

330LORIB0 dS6BHMRIBOL 353MJI6Id00)

?- 3535@>Bgomo"?

b LoJo@mggerml @9d6039G0 960390Lo@gd0l
3™Ebg Jodbyesgsls Lobgeomdols

Tyogoms 3g@bgmdols 0bLE 0@ @0
P 90990l ©s330L §30396H®0
J- mdogolo, LsJo@mggerm

dobo®ggdol — @odbsTg@sbs o angdggdo-
@0l (yoadgdzdgd >39bgddo 2016 Faools gobog-
bayeoo — Jgdemeamdol bgbmbdo ho@o®gdaemo bo-
3980 9-9Jb3g0309M0  b50bgobmm-a gmenmaoy®o
332093900 msbobds@ oxoJbodgdyge ofbs 14
Lgblo@oy®o ¥dsbo, Lowsi odBoydse dJodwobs-
Aol gHmboya-dgfy@ o 3amsglgdo.

boggerg LASBHOLE039M0 Islogrols sbognobo-
Lo 0 boo@ogol sbsgo®agdols gOmboyao 3@ M-
(39Lgd0l 9bogg@Loga@o yob@megdols dodmyg-
6go0m sy bogos dmols BgBmdgdols g@mbo-
ol 06®gblbogmds dobio doGomswo gobdlsbrg®g-
g0 300539 M gd0l dbgoggermdsdo dogmgdom.

domgdoB0gdo  253mmgangdom oA 0bs,
Am3 Lgblbo@oy® 9dbgdby boswsy-3@yb@ol byg-
53000l gy@sEs300L bodolbo, 5byy gHMboy-
g0 36M39Lgdol Jansbio o3gmgds 1-0sb dg-3-dwy
‘dgbodsdolo ghmbool 0b@gblogmdom: T gansliols
90cbools dgdmbgggsdo g@mbools 0b@Ggblogmds
03320 gds 0 — 2 @/ds [garofowdo, II janslols dgd-
nbgggado — 2 — 5 /3> Fgenofswdo, boaom I
geosbols dgdmbgggsdo go —5 =10 @/3s Fgenofow-
‘do, 9OmEoMgd o bofogs 950l hodm@gibgom.

160 G. 30@CbINS3I LObIRMBOL YISRMS 3dIA6IMd0L 06LBNBIGHN 1553IG60IAM IA(MISNS d@ISIRO Ne71, 2016 V.



S60MS&SGOI0

Lo 3gdobde Lodygggdo: LgbLo@oy®o gdsbo, g@m-

Boyg@-go (30957800 3OM39L9o0, WIAMS©S300ls
ba®olibo, g@mbools jansbo, 06@gblogmds.

3°099mb 533>
3053({)(*)@(1)30-5 S J3IMDRZ0S
9R065%3 33@IL 85@X3365 FI6ES3SKOL —
8R065®3 XSbd6SL 5330 1LIGLOBOIAGO
9363301 RBOILO®@IdS RS 350)0 FIBSLIBdS

6. 6636&);35'330@0

30930 ool §3mGIbH@0
J- mdogmobo, Lso@mnggaom

J- mdogolols dmbsbergmdols glog@dmbmg-
b0l 9bOYbggerymxzol Jobboom bodOmIdo (om-
doagbogos dpobo®yg ggmgl Jodxggbs dgbs go-
©ols — dobsdyg xobsboli bygol [yoandgdgmgdo
>9bols obsbosmgds gOMboya-mgs®3mR @0
30m39bgdols dods@mgdom, osxoJlodgdyamos
d0bs®ol gogsdm@olis s Jmols BgAmdgdols
LgbLo@oyg®o 9dbgdo GPS-ol gom@©obs@gddo
5 oGBS 3083OY @Y35bg. LgbloGoydo
956900056 50 gdaeos boswsp-a®9bEol sbsgo-
1900 om0 @ dMAOSAMA05Tdo Loobgob®m-agm-
00700 35dmggen 930l Jobboo.

boggobde Lo@dyggdo: dwobomyg ggdyg, xobo-

boli bggo, gOMboyE-mzsGEMB Yo 3OM39Lg-
b0, glog@mbmgds, LgbloGoy®o ¢obgdo.

30QAM@MMY0S ©S JIIWY0S
B30 BR3OLS RS 85LB0 BOFRN6S®I
YIRIB0L 55HOLLOL JIBSILAdS
LOISHMBIRML LOLR3HIBY0

@. ©053060dg, g. gbgaos,
3 35g50sTgomo, 3. hsbsos,

. Famygodg, o Lgsshsdgomo,
d. Eosgmbody

Lodo®mggeml @gdbogg®o gboggdlodgdol
(3 3003bymsgsl Lobgammdols

Vyogms dg9@bgmdols 0bbEo@ydo
ndogobo, LoJs@mgganm

bEo@oodo dgxolgdygmos dogo begols s
dobdo hodwobomyg dobs®ggdols Tyaol bodol-
bo. gge0g30l mdogdBos Lods®mggeml dogob-
mg0l30@s 3OO Egd0l Jodwgdsmyg Fyangdo s
domdo hodwobs®yg dwobs®ggdo.

boggang-bodg3bogdm s @sdm@sGmmoy-
0 33e093900L Loggydgge by o gboaos do-
30 bpgols s doldo hodwoboty Fymgdols bo-
@olboll gmbydo dohggbgdangdo. bwgols s
dobs@ggdol  Fygaol bodolbol dglogslgd-
o a5dmygbgoygaos Mm@ hggbo, olg g3-
™30l J3946960L bemr@dsGoygeo ©m31dgb@goo.
Loggobde Lodygggdo: Jwobodyg, bwgs, Fyeols
badolbo.
3996gdemds, ggememmyos
%3569 1OBS@BIBOL 3ITIMIOL
B3I6IRMB0S dABIIN 35R9b6IH3I3HI
4. 0600130
%. 3%'@666061, @. 0§®os>Tdgogo 2
0. 069353gogo
s gdodmgganml §94604940 960396Lo@g@0
2 bogo@mggamml @gdboga®o 960396LodgHol
(3. J0O3bysgsl Labgamdols

Fyogms 399@bgmdols 0bb@odydo
J- mdoanobo, LoJo®mggaom

Jomdmpagbognos  bmaswo  dJodmbogangs
73569 Loggo®gdols dmFymdols dgbobgd dmdo-
bmb@ogy®  bgodomgdby. dmgdgmos  Ggd-
bogmaoyg®o  Lgds 3F 356y bodasggdolmgols
G9dbogy®o 19bgdols Jmfymdolsmgols, Sp@gm-
39 (om3meagboanos  Gg3m39bosi0gd0  a@49b-
B™3obo ggbols dg@hggzolbomgols 3Fgoby Loby-
053900l s Lbgs bgosdodgdols Inbsfymdsg.

Loggobde  Lodyggdo: d( 3569
bo®g03960, Bgdbmemmyos, dy@ygmol 1gbgdo,
309630L gg9bs, BmAG, d9bGmbo@o, 3merog-
m9]BOmaodol Lbbomo, golgdo.

Fygoemns 3g906gmdols ggmbmdogs

LOdo@0)3IRML VSRS 3IIH6I(M35T0
30@00)5R0 BMERIBOL (LOTISRIBISOL)
S3MBB0BSGO0L JILOLIS

Loby@sgo,

3. 35OMSbmgo, g. 39hbmIgogmo,
Q- o0 Jogsbody

Lodo@mggenml Bgdbogg®o 9bogg@lodg@ols
3m™Aby dJodbyasgsl Lobganmdbols

Fyogms 399@bgmdols 0bbEo@ydo
J- mdoenobo, Lodo®mggaom

Jbmgemom 3GsdBogzodo aodmoygbgds Sdm@-

G. 30AGLIRIBSL LOLIRMBOL VISR 3IIM6IMBOL 06LBHNGIBOL 13IGENIM) dHMBINS 3BTOIRN Ne71, 2016 V. 161



S6M&SGNIB0

BobsEo0l wodoibgols ©s bo@hgbo Lodogrsb-
b @o@gdgegdols goblabwg@ols Lbgowsolibgs
dgmmegdo. LEsE0sdo gobboaegaos doGomso
R}mbgdol (Lodyoagdgbol) bo@dhgbo Lodogrsb-
b @odgdygegdols hodm§gdol dgmmegdo, dom
‘do@ol, dgmmwo bosdssblim @omgdayemgdols ho-
dm§g@0l dgwdogo Fomom, Gogomo Goibggdols
x0dgd0l Igmmeo, 3bGoey@o Jgmmwo, oy@em-
30e00 @9bg@gols s 5bygoRgBgools Igmmegdo.
doyggobognos Lado®mggerml 3obmbdpgdenmdols
‘dgbododobo doMomsmo Bmbegdols woxa1Rgds
A E0bo300l bo®dgdols Jobgogom.

Loggobde Lodygggdo: doGomswo gmbogdo,
d®B0boi0s, bodhgbo Lodomsblm mo®gda-
9o, sdm@E0bs300l woMoibgols Igmmwgdo,
Sdm®EobsiEools beo®dgdo.

Eognf)m;g)mg)oa 05 93PS
9206503 6385601 STBLOL HSIMESRIGOL
30MAIEMDBIRO G3R0=RIBIB0

. goaobgz0, L. 35O g™3gz0
5@ 9LE0L Lobgedfogm 9boggdlodgdo
5@ 9L@0, dges@dyglos

6gdsbols
(g0 gdgdol 3Mmabmbo dgodangds s3gm-

dobomy >9bols  hodmbowgbols
gl m®o bEgbsdols dobgwgom: g3mbmdoszyco
3obg0moMgdols s jenods@ols 33eoe gdol(A1B
s Bl). 3mbs399980l Fyodms 24 3o@manmyo-
90 Lopa@ol dobsargdo 1961 anowsb 2009
Jenodwg o 23 Igdgommmyoyg®o bowyg®ols
1961 {anowsb 2010 (arsdwg dwobodg bgdobols
>9bdo dgam@ylosbs s @o@gsdo. jgenggols
OMbL hggb dgg0dy9doggm Ige@o goJ@megao
dogeno Fygmol s mg@dyemo dognsbliols g@-
NOdEogo gobHO@asol powsfyga@ob. Vywob
do@sbliols dmpgaomgds dglergmgdyeno ogm
303309390 3Oma®sdsdo. AIB Ligbo@ols
9098950 2300396901 hodmbowgbol bawsL 7,4
b 33,9 % -dyg. Bl Lzgbs®o shggbgol 1,9 wob
21,6 %-3g hodmbowgbol (3300 gdobs.

boggobde Lo@dyggdo: hodmbowgbo, (yoeo,
do@sblo, dmgao, 3GMybmbo, 3geogds,
dobsdg bgdsbo.

Fyeob dglgdligdo
LOISAMBINML VIROL BIIGLIBOL 3>®0)3S
BAS6LLILOBRGH) 3R065@IIBOL 30@™M333T0

0. 0®ES603gomo, 0. 0d9g3>gomo,
3 00AEs60gomo, ©. geibzgdos,
@. dogosbodgogno

LoJo@mggenml @g9d6037900 9b0ogg@lo@g@ols
G- J0Obyeogsls Lobgermdols

Tyogoms 3g@bgmdols 0bLE 0@ G0
ndogolo, bss@mnggenm

bEo@osdo  aobbognyganos  LoJo@mggermls
g0l @gly@lgdol 3md3mbgb@gdols msbsdgo-
Omg9 INEYEmdgdo s A5dmygbgdols Lobgmdy-
b0, 3oobsgobgdygmos domo aodmygbgdols dg-
Lod@ gogrmdgdo G@sbLLsLsbogd™m dpobodgg-
b0l 3o6Hmdgddo.

L5 3g56dm Lodygggdo: Fyerol Ogly@ligdols
33306963 g60; HGSbLLsLsbOgMm dobs®ggdo.

doom@gdbogn®o 653gdedgdols
Lo03gEmeds ©s Golgo
80%0L 359bRIBOL HIRS BIGKOL
9R3@5RM3dOL 355635®0FId0L
830)MRN3d B35RTIBSRD KRSY6I3000
®330380L 30®(™Md3330

@. 0§®0>dgogmo, g. beolemgogro,
3 65@®mdgogmo

LaJodmggerml Gg9dbogg®o gboggd@lodg@ols
3MEby JoOEbymsgsl Labgammdols

Vygogms 399@bgmdol obbEodydo
J- mbdognobo, Lsjo@mnggmom

3ooboa0bgdyeos  o@ogsioygmo  Tysmls-
(3°8900L (693000 (3350 9do0 Mgg0dol o8-
@gbs a®biHol  godbargdol  gogrHHozogm
Ggg09bs s LEHSH0ZYO da@omdsby. dgdm-
0535bgdygeos  bgps BgMMdgdols dpa@o©m-
50l 200bgoMm0dgdols aoydxmdglgdyeo  dgom-
03> ©o{b93900Ls s 3M0bdol  Lbgowslbgs
FTyomaoxg@gdol ©@mb. dmygobogos  gosbys-
®0dgool jgdols dsgsemomo.

Loggobdem Lodyggdo: (yomloiego, ©o(bg-
3000 @g70d0, godbogo, MM, yoobyo-
®0dgdols Igmmeo.

162 G. 30@GbIN3I LobIRMHOL YISRMS 3dIA6IMd0L 06LBNBIGHNL 1553IG60IAM IB(MISNS d@ISIRO Ne71, 2016 V.



S6M&SGNIS0

9300
“G®II3oL* RIGIBVE0L 803RIBS@HIR

SALIFIR(O 3IVIZRSKR0O BIBGKMB3OL
IRIGORMBOL FIBVSLAdS

6. 33>Tognsgs, b. E@dgsbody, 0. 3godizggeros,
L. gemaomsgs
Lodo@mggenml Bgdbogg®o 9bogg@lodg@dols
3™Aby doObyamsegol Lobgamdbols Fysgms
dg9@bgmdols 0bLEod Y@
J- mdognolo, Lodo®mggenm

bodOmddo aodmmganogos “Gasliggol™ ©g-

@98bol  Jodpgdsdge o>@OLgdyeo  Jm{ygenswo
R90mbols LobJol dmam®G “dddsmo, sliggg
Vamoo aox@9d9ao 5@9bGol ggbol g@odo-
390 360d36ge0mbgd0, O®MI@ols gooks®dgds
0{393L IgFyd o 36mi39Lgd0l Fo@mdmJabsls.
aoobyom0dgdol dgogaom sbggg wowyob-
©s, MM Pymom aoxgdgos Rgemdol s6o-
Bognm 3ambgl 5330098l ©ssbamgdom 150
40%00, GMImols Ygegayowe brgds GgOmdol
Fobsl{mdmdol wodmgggs.

OMamO3  odomgegdosb  hobl, dm3g-
dgen  dgdmbgggedo, Fymom aoxg@gdol  3o-
Omdg6doG 30, BIOMoL ©odg@s b gdow
Logo@ogome.

boggsbdm Lodyggdo: y@9b@ols ggbols 3@o-
Aoggeo Lowpowy, ,,ddGOomo™ a@yb@o, $go-
©mdol  [obslfmamdol ©odegggs, (ymom
3OX DOm0 b

doom@gdbogs ©s Igmom@sos
3MRINOL ROIRMB3DBI KOS 358BSA()

JLIROL B@SLOBIBOL RME60L3NIBIBOL

B093353330

V. 3930g0Tgogo, b. @™dg56odg, 3. Loobsgs,
g @eOnoxgsbodg, . dsobsos

Lodo®mggeml Ggdbogg®o gboggdlodgdols
(3 30O3byasgsl Labgamdols

Tyogms dg9@bgmdols 0bbEo@ydo
ndogobo, Lso@mnggaom

3O@bgmols  @odbermdby  @oo  Fyoendga-
3990 5@bgdls dm@ols dsbdogngdols Losbys@o-
do oA e gdo ghHmo ©s 03539 300Mdgdo-

Lomgol  bogdome  aoblbgoggoyan  dgogagol

0dgnggs, @53 Jo@omsEs Ybs soblbsls 3o-
@53m@F0l bgsdo®ol bo®gerosbmdom, Lbgo-
dog®  Lgoangdl  dm@ols
5O LOYymRBogo  msbbggo®ol s®bgdmdom,

olbgs  o30HMOMS
0gdzs  dgbodangdganos domo  LEY@o  owygb-
B0B0g530s bogowols Low@dobs ©s Jopsg-
@03960 @opoyglbol dbodgbgamdols go®ody-
So0.

LEo@osdo ©oddOM
JLgenbyg hobsggdo ws dodwgdbo s@bgdols dg-

‘dgdmmogobgdygeos

gomgdol L{m@o o6 dobmob  dosbenmgdyano

dobgggmmdols [ gpobg.  ©obsdgmgdaeos,
Omd Jnbggye 9o5bbg aodgibgs LFm@bsbm-
3obmab  dgsdgdon  15%-000  guem  989]HY-
@0o.

Loggobdem Lodyggdo: gm@bgmols odgom-
b0, 253@oM0  Jlgao, Jo@sgeozydo 3o@o-
d9d®Mgd0, s@abo.

do®®dgd60gs ©s gmom@dssos
605R530L LOMBIGN 35LSLOSMIBRIBOL
KR53 30K IRIdS 10333®HN3ILS
RS $I6056M3>HI LLISRVILL3S
30306 605R53350LSM30L

3. 35§ >5@>Tgogmo, ao. 3939e003gogo

Lodo@mggenml Bgdbogg®o 9bogg@dlo@g@dols
3™Eby JodOEbymsgsl Labgamdols

Fyogms 399@bgmdols 0bbEodydo
J- mdoanobo, LoJo®mggaom

bEo@0sdo aobboayymos boswsyols Lomdey-
@0 dobsbosmgdangdols sdmowgdyagds Lod-
33903909, 39Mdm, {9d39Ms@YAoasdBsMmMdo-
Lo o Lomdmasd@s@mmdols jmgxnoiogb@ol wo-
dm 3o gdyga gds 10d3gMoggbs s Bgbosbmdsby.

boobgo®modem gddo@oge Mm@ esby ©oy-
ROOIYE0S,
OMIgols Y30@o@glimds oliss, O™ Bodmdomo

OEbmdom  Jomgdbymos  bemyswo
@BEmdomgds 033 gds 0,62%-0,55%—0ls oG-
o0 gddo.  dgbodangdgemos bbgoswslibgs Bodol
bosoggdol woxayngos Lomdyg®o dosboboo-
0 gdagools Jobgogom.

Loggobde Lodyggdo: LodzgMogy, Bgbosbmds,
LomdMASIBSOMdS.

G. 30AGHIRIBSL LObIRMBOL VISKMS 8IIM6IMB0L 06LGH0GIBOL 1dIIGENIA) F@MBSNS JHIdINO NeT1, 2016 V. 163



S60M&SC0IB0

3oAOm@™y0s
3IRIGILOOL BIGOBMH0S>BI
33R0M@SG0IRNO LOLBIFIBOLS RS
650353330 RdO3AHMIIBIBOLSL
1SS6dS@NTC) 30RAMIRMINIBO
85b5L050)IBRIBOL dS6LSLRIGOL
0053013535330

®. 393030, ®- byxdGOgS0>

5@9LE0L Lobgedfogm 9boggdlodgdo,
J- @9LF0, dgas@dylos

bAoGosdo gobbognygaos dganom@soymo
Lol gdgdols s bopagdmdgdol ©od®mgl@gdo-
Lomgol Lako®m dop@mamyoyg®o gosbys®odg-
dols Lodbgang.  do@EMIgR @0
05330039000 Imb(393960 >@ 0l JoGomswo Loskb-

bmp09@m0

23oM0dem dgmmeo dgans@yliols BgdoBmmosby.
oll Jmozogl oligm dodma@dsgoya [yswndgd-
399090 Amym@gdoies, BYg, komdo @Gds s
5.4, oM ®og0mo dnbs3g39d0l Lobmmds
M0l som @oEaob dsm ofzm  ©ggeL YO
(3382500 bolosmo. do®ma®asgoymo dnbs3g-
dgdols  (33eodols 35M056@00;
dbgggermdsdo dowgdomn [Fo@dmygbogno ho-

Lbgoeslbgs

dmbowgbols dmwyeols 3GMybmbo 0gm dobowmg-
b0. hodmbaogbols dmeyanols G939d0 IMdbows
dgeom@s3090 30mgdHgool edmmgl@gdo-
Lomgol. @93900 dmozeggh aobogbymols Fyo-
@bgmdsl s Tyoomdgdl, mmgeols fobs
5 bodsbm hodmbowgbgdls.

b53g56de Lodyggdo: 3oAMEMY0YHO 4o5b-
23oM0dgds, dgaom@sioygmo Loli@gdgdo, ©s3-
Am9JBgds, hodmbogbols 3MMmabm bo.

dop@ammyods ©5 dgdgmdmmeyos
3035301 335305630 RN653035

. Bobyisgo009 L g Hbaae 2
3 @353gg0bo

D s 9Jlob@sl LR gmyobligol Lobgemdbols

960390 LoBgBHo, wo@gs
2) >dmbagagm Lo®oggml dmbbools ©s 3g@-

(3Mamg060ls 9bogg®dLo@g@o,
dmbbos-3g@ (3930500
3 dgeodylools Lobgedfogm Lobmgme
bodga@bgm sgopgdos, dyaodiglos

LEo@osdo gobbogoyenos 1997-2015 39@0m-
©ol mboizgdgdo (Yexog@o @o §gpaBoGool
3900m0)  goygboldo  (go@gs), Locsggmdo
(dlbos s 39O 3MyMgobs) s am@3do (bg-
0bpgdbols,
g0ds@ol bgaoboy@genmdol 0bpgdlol, ggm-
LobEgdgdols  Ii3gbsdgyemo  Logo®ol o
335@3056mdols  0begJlols  Bmbszgdgdols  do-
bggon [o@dmeygbogos geods@ol ygoemgo-
>bmdols ol go.

Loggobdem Lodygggdo: jewods@ols (3goemgdo-

©Omds, BA9d3g@o@Yds, boggdgdo, agsegosbe-
b0l 0bpgdLo.

o@gbos).  JoamdgBHoygmo

Vgomms 399@bgmds
3IRHSBILO0L BIL3IBRO30L TIROL
®@ILAGLIBOL BSHOLLO
RS 35000 RSG3OL JILSIR) 3130

3. 6gbdgPmgo, o. bgliGgHmgs
dgeo@ylools Labgedfogm Lobmgum-Lsdg-
YAbgm 53509305, J. am@ 30, dges@ylos

bEo@osdo  aobbogoeyganos
Agl3ydaogol Fymmol @glyg@Lgdols dwymdo-

dgemo@gliools

Agmds s domo aodxmdgligdol abgdo s
Lodygoagdgdo. Fo@dmeagboaos  ggme@m0s-
Ao bygxms s dgos®gdomn osgo Loddgbgs-
o dobogngdo Fymols @glyy@dligdols wobisie-
350.

Loggobde  Logyggdo: (ymols @gby@lgdo,

SbB0go @AYo beyos®o.

30;3@(1)63;]5066 ©> JgmoedS300
LOBVIO30 33RIBOL ROF®S SO0
3MBLBGAICO0L 335=LLOFZHIR00)

g Lodbsdodg

LoJo@mggenml Bgdbogg®o 9bogg@lodgdols
3M™Eby JodOEbymagsl Labgamdol Fyomms
d999®Mbgmdols 0bLB0EYE0
J- mdognolo, LoJo®mggaom

LoJo®mggerml godmmdols momnddols 90%
3godo dodggdom 0dfygzgos. Lo®Tysgo 3go-
o 0d@gds dJnbbya, ©odydoggdym  GoG-
0modo  amboligdyg®o  ggoelisd@gengdom.
3gool gm@do®gos d0dobs@gmdl mb®ons

©> m@gg0m, @Go3 ofggglh ggomol ggoegodo-

164 G. 30@CbIN3I LobIRMHOL YISRMS 3dIA6IMd0L 06LBNBIGHNL 1553IG60IAM B (MISNS d@ISIRO Ne71, 2016 V.



S60M&SGNIB0

Lo o do@ols gobenghsl. aobaghog 3350 do
bosogol  Gog@@sios doJbodsayg@s®  0b-
Ggds, 53 0§393L 5-10 3-Jo booswspol o@-
dm@gol, Momsi ggosrol dmddgogdol Log@dy
d3000gds. goEs sdobs, wobghogr 335 do
Tyeools bogool d300g ©obgdsi sS@gogmsw
3OO0 gbl  boswsgols  3s@ods  bmdols
dopagxom  bofomoggol, @ bywlb -
4ol  Fyeolidog®  gOmDbosl.  s@bgdyeo
damdo@mgmods  2335Mbobmol  Lo@ysgo  3go-
ol sbogo Ggdbmamaools s d9dsbobdols
d0gosl, OmImomsz syMdge gdyamo 0lbgds
Lo®(yogo ggoaols dmJdgogds s dgdiEodog-
ds (yamolbidog@o gamboo.

sbogno 3o bod@gero  3go000
$@0l Badbo@maoom:  d@oms  ©s
A3g3bom. opo mogolbo Fmboms s @@sJ@m-
@0l dodsgmogol  sfmmom  ©®Isgwgds
boosopado o F@sJBm@ol 93ob  gosswyo-
@gdom  Bemggol Lsdjgmbgool  3g9mol aok-

Gog s 25 3g3bogn  335aml. ©s@F3g3bol bo-
@olbo 0degbse 330Mgs, @M 040 GogA@o-

Logem@o
shogno

300l LoFobsodogam g3@sbl o@ Jdbol. 3go-
ols 3goegdo dpa®owos, babaghgdol gomg-
g, G0 bOwol 3gegdols Loa@dgl s godm-
@0obogl  @o@om@gol. gl spadgmgg beol
3goe0ols 3mJdgegdols gowsb.
boggobdem  Lo@yggdo:
gaosebod@yeeo,  ra@oemds,  gbyhagHogero
dohggbgdemgdo, dmgano.

39msbo,  Lasgmedo

399690 @ds, ggmmmao0s

JFBIELOIG0 V3560 LOBIAOL BODO3IBO
3MKINOL FIJF360L 3IMMKRN3d

O- 63>bgbg™, 3. dogmgogmglgo
30930L 3dgbgdermdolis s >@Jodgddumdols
9O ™3gbyg@o 9bogg@lo@gdo
30930, 993M50bs

hoBo®gdymos bgosdodygmo yodfgebgdols
Jbmgmom  asdmEomgdols sbsgobo. ‘dgdm-
0535bgdagmos  dobo  aodmygbgds 930506530
Lobgendfogm  ©s  bogdsansgm  obmgsioydo
V3069 30mygJpgool @mbgby.  9JbE9bLoymo
Godol  Fgobg  Logomgdologol  dgJdboaros
g0bogyg®o dmpgmo Jbsde I3gbsdgym Rg-

bodo Lomdy@o bogools dglfsganols dobbom.
30Mggmoe  (3rgd0 [omdmgdes  @odbm@s@m-
oy 300Mdg6do s ©59OMEobsdoy® doendo
Jodol  Lbgoslbgs Loho@obsl. gogom @o
Londy@o
bges300bg s goMgdmdiggmo dog@ol @ gd-

bogowol  gobofomgds  boswayols
39058 9®g, dgodengds gobolobrg@ml doans-
bol 53960l mbmysszgdol jmgaroEogbdo.
boggobdm  Lodygggdo:  Joansdol  ao®gdm,
bgeadodygemo  asdF35690s, gJbBgbLoy@o  Lo-
RoM0, Bobogydo Inwgeo, Lomdyg@o bsgowo,
dogmo, 3960l

035053930l 3gxn03096@0.

590 mEobsdoydo dognabols

30;96@)@(’)300 ©s PG gmdemeryos

V35R3I83®Id0 SIBOL 06R030KRISR IGO0
R56RFOBBIG0 00530LI3IBIBS60 KRS
&330065RIG0 3IBIMO6BMBHISG0IB0L
358(dI6IBOL JILOIRNIBR(M3S VIROL
8531035 IBH0 bo@XIdOL
33LOS63SHNTIBRSK

R Bo6hamodg, @. ©0s3mbodg, 3. Vogaogsdy,
6. bodansdg, b. >SMd5dy, - SEosbo,
4. ©od3mbody

LoJo@mggenml Bgdbogg®o 9boggdlodgdols
3M™Eby JodOEbymogsl Labgamdol Fyomms
d999Mbgmdols 0bLB0EYE0
J- mdoaobo, LoJo®mggaom

bod@mddo dmigdygeos hodmbowgbols gob-

RJHmdol  —  5@Imbgge o
bogmgdgdol dodomswo dobobosmgdangdols ao-

dLobpgdgeno
obayo®0dgools dgmmpogs @obsgemgm  Lood-
0nggeml Gga0mbgdbolomgol.

Omam@3  Losbas®odm  boby@denogmdols,
oy Losbgomodm  @ompgbmdols  bogngdgdols
Lboopgms ©sbswagbow hggb dogd dgdmmo-
35bgdgao
dogdol @AM, gomgsmolfobgdyen ofbs o6-

sbogoby@o  aodmbsbyagdgdols
Lgdgeno  sbognmaoy®  godmbobyagdoms g-
bgBogg®o Fymdo.

bo@POYE  ©0533003905ms dologngdols Lo-
0obom  ©odydoggds-sbogrobds
CRFRICE
@0 360dgbgenmds, GmIgemms gm@g]@ocy-

Lodgogmgds

dommgol  dogggbodgdobs  Ggaombo-

b5 (3m9n03096@gools ©s bo®olbbol dohgg-

G. 30AGLIRIBSL LObIRMBOL VISR 8IIM6IMB0L 06LGH0GIBOL 1dIIGENIA) F@MBSNS JHIdIN0 NeT1, 2016 V. 165



S6MSSGNIS0

bgdagdol) dmbwgds Logganggo o>gbolomgols,
9obanglo  ©533003900L  doboangdols Im3mgg-
b0l dgdpmd.

boggobde Lodyggdo: dojlodsgnydo hodm-
bogbo, (gomdgdg@goo godmo, 5GIMLBga Y-
@0 bogngdgdo, Loobyo®modm yb@aybgganygmes.

dodmgdbogs s dgmomdsos
BMOOL 35@3B3I60560 605510
65dMB0IBIBOL 33RIA3S J03NAB0
83=20M®@SGO0L 30600)

9. Iogmogddg, J- owosbo,
@. 350L505, 0. byy3sG>Tgoao

LboJo@mggeoml Bgdbogydo ¢bogg@lodgdol
3™AbY doOEbyasgsl Labgamdols

Tyoems d99@bgmdols 0bbEo@ @
J- mdogobo, Loo@mgganm

bEoGosdo  Fo®dmwagbognos

(Bmmnol) Loge—lsdgmom®dsiEom ggmemyo-
9@0 396JB0b dobobg s@Lgd o do@dEgbosbo

booopgdols sa®mJodogdo sbogobo. wawygbo-

3M@bgmols

005, MmJ sbognobols dggygdol dobgwgom bo-
50052960 boko@mgdls Jodoyg@o dgenom@siools
mbolidogdgools ho@omgdol domo boymayogdg-
b0l sdomangdols Jobbom.

b53g56dm Lodyggdo: domd@gbosbo boswspo,
osp@mJodoy@o sbognobo, Jodoyg®o dgemom@os-

(3oo.

dodm®gdbogs, Fysmms dgadbgmds

30%0L BIRS30@0KRS6 BSIMEBOR0
OBIMLBIGIN0O 65RIIOL S®H063dS
38306033 IRN0O RH3I6SIN0)

3 9005, @. 3939m0Tg0omo, b. 3ogzbsdy
LboJo@mggeoml Bgdbogydo boggdlodgdol
3™Aby doObyasegol Lobgamdbols Fysgms
d99@bgmdols 0bLRo@ Y@
J- mdoenolo, Lodo®mgganm
bodOm™ddo  godmygbgoyemos

3G5]Hogamo  GogHBoEogero
b0l dgmmeogs  3mddobodgdyao

> Lgbdyeo
aoobyo®0dy-
M 9bogols

bges 05OygLolomgol, MmIgaoz aobmoglgdey-
oo [yomdgogaby. osbgmo Fodol ©@gbsgo
‘dgodgngds  2odmygbgdye  0dbgl  bogmezogdo
do{gbol Go@mmmdgdol 5GIMLBgO Yo bogng-
©53g30L  dobboom.
®9bsgol 989JB0obmdols yob@wobsmgols bo-
LoOMmo bobggo®@dg@B®osbo
daol (yodgm§ ggoemdols aob@eols @mbol-
dogdgools ho@omgds.

Loggobde Lodygggdo: bod@smmmgsbo w@gbs-
J0,  3™ddobo@gdymo ©@gbsgo, FomE@s300,
boswspo.

Jgoom  odsmdgdolisgsb

bosogol  bgos

admg’mgob
3IMBIR0BS ,,RIBSIGMBOBOL“ 353(JI6I-
300) 30001 IA)IBOGIBIRN0O BIGKM30L
ORRAI6OL I3MEMB03IB0 IBIIB0S6(M30L
355635%03IdS

- Bobd0s, 3. 35@MSbmgo, w. [y z0dg,

6. 335Toa5gs, 9. 3ghbemgogo, 0. bydamsgs,
U. 303002539, 0. 3go®33geod
LoJo@mggenml @g9db03900 9bogg@lo@g@ols
3™Ebg Joabygesgsls Lobgeomdols
Tyogoms 3g@bgmdols 0bLE0@ @0
J- mdoanolo, bsds®mggenm

b5dOmddo o gbognos bossaol gembo-
ol bLoFobss@dgym msbsdgodmgg dgmmeols —
3gmbsaohs  @aasg@mds@ol®  asdmygbgdom
9OmboMgd gm0 gAMoL sEagbols s Iob-

by ABsgoPemosbo 3@ y@ols
3 obBo300) 25dgbgdols gdmbgggsdo — gzmbe-

(0nbogmols

doyg®o 989JB0obmds. ao5baoModgdygmmos ob-
Lobm@ 3090 9dge0 Lodydomgdolomgols aoFg9-
0 bo@xo ©s ggmbognobs ,,mmynsg@mdsdols
3590949696000 s@Ey9bogo gg@Hmdowsb dowg-
b0 oligmb@omgdygeo  dgdmbsgsgmo  20-
Jaosbo 3g@omeolismgols (2017-2036 ). hggb
‘dgdmbgggedo, 2036 Fanolbosmgol olsgmb@odg-
dageods dmggded 1 35-bg 117 610 ans@o dgo@eo-
bo.

Loggobdem Lodygggdo: ol gmbBomgdbymo dg-
dobsgoao, agmbsgobhs, bos@aspols gdmbos.

166 G. 30@CbIN3I LobIRMBOL YISRMS 3dIA6IMd0L 06LBNBIGHNL 1553IG60IAM A (MISNS d@ISIRO Ne71, 2016 V.



S60M&SC0IB0

©9530Fob FgaLFogagamo 936096 9dgd0

1LOJSGM3IRMI0 3IVIGIR-3BS30BSGOIR0
903 3I6I30L IBSLIBOL HMdOIGO0
830)MIKRMRMd0IBO LO3N0MLO 3R03SBOL
G3ROKRIBILS RS 0Y0LI33IB0)S6
353900380

99. Vaé)amggmol’z, > 35(3(‘605;3&‘330@01’2, 3. 30g-
®06>3g0m0’, (3. PM65dg’, m. 656d5Tgomo’

D L03 9569901 g@mg649@o Losggb@m, ggm-
@00l ©9350dgb@0;
2 0, gobyBB0 dog@a@ombols ggma®sgools
0bLEoRYE0;
Y 03569 x0g5b0dg0a0l Lobgamdol mdognolols
bobgand{oxm 9bogg@bo@gdo,
3903058001 ©g35GFHgb@o
J- mdoanolo, bsds®mggenrm
LoJo@mggenmdo  gabmygmamaoydo  LEo-
Joy® 36mEgLgdl dmmols Bg@odm@ools wsboo-
bgdomdbols dolIBodgdom (22%) s doygbgda-
@0 bosbom ©mIobob@ S0l 03539696 dg§-
YO ge-aM530¢ 530990 Jmgegbgdo. domo yob-
30m5Mgd0ls InORMEMY0Y@-3@0doG Yo >Og-
o0 960 35b7bob@gMgeos Wobermdo brgolido-
gmoEsb do@o@dmosbo ser3dy@o bmbol hom-
3e000. 390@my0700 LEoJoom doggbgdymo Lo-
9o0m  bosbols 80%-3wg dmbsbangmdols, ob-
ROSLAHOYIH YO Y0 MdogdHgodols ©s yocgdm-
Lodo o3 godymgon dmgegbgdbg Imwols.
Lodo®mnggenmdo 3gBgdmagbyeo balosmols
9@ ge-30530(H>30 gm0
©5b Bg@o@m®ools dmfyzmsmdom, oG mmdey-

by3g@Imgen 9bgdo-

0 53039 gdom, JnEYEmdgdbomn s bsdod-
amgdol @ybgol dobgogom asdmo®hggosb: 1.
3800353 My9b9@0 (3mblLolEgb@ymo) dgfymgdo,
A0dgens BAsbLGm®Is3os Jnaosbsw ysblo-
OMd9d9mos BghHmdgdols ,,Hgbosbmdols g5394-
GOl 96902900490 sdygbGgom ©s domo 53-
39090 Jobgdols dgdoli Fobowmdbol wsdggomg-
00 3O0F03Ye bg@sdweyg. 53 Lobol gFy@mgdo
03539096 Log@mm Gomegbmdols 70%-1 ws dsmo
39MomEgmo  yoo]Boygdgds Rmbydbg bggom
9JLE®gIo@ @3y sdmogdimos SBIMU-
Q900 bogngdgdol Jowsfemoy®d  wogdom

2oob®obg dAsgomfaoy@ols Lodygomm bom@-

doob. 2. 3gdBmbgoldmygbydo dgFycmgen-g@s-
30530900 dmgagbgdo, HmIgems ygmemyo-
9H0 M@0 ool J0Mmmdgdo @ dygomme yobso-
OMdgdy@os BgOmdgdol Ggd@mbosy®@ >deno-
@emdobyg, bowm Jnsgs®  do3Mmgmzo®gdge
35JBmOL Fomdmowygbgb doFolidgdgdo. 53 @o-
30 M530@ 53070 dmgagbgdo asdmodhggoshb
QYN EMdJo0l ©AT> ©IRMAIS309M S OO
doEgemdgdom, Gmdgmms Fobssmdogy dMdm-
o momJdols dgydangdgemos. sdo@mad Lodod-
@60l Molgol ‘dgdo®gdol gOmspgdm 95393
A¥O dods@mnygmgdoe dJoggohbos odols 3mwbs
0y Lo, @mdgan ygmemyoy® bogdsgdo s@ols
dobogomebgao 53 Lobols ggmemaoy@o go@sl-
AOMBgdol FomdmJdbs s Gs Labol mdogd@gdo
‘dgodangds dmbgrbgb domo LsdodOmgdol @ol-

3oL Jgb. syioggdganos dgoddbsls Bgd@m-Lgol-
deg b0 ¥y ge-yGogodagogmo dogery-
bgdols  L3g@oseobo@gdygmo  Gggs.  mogols
db@og  BgdOmLgolbdmggbygdo  ggmy@sgoygeo
>0 9o gdols oy gbs 9bogoy® 0bgm@dszo-
ol dobzgdl Lgobdmemagdls oliGm@oyero do-
Folidg@gdol s@lgdmdol woeagbols s domo
Fo@dmJdbols dglobgd dgbsdsdolo ggmeobsdo-
3960 350 9dmb 306 ™dgddo.

Loggobde Lo@dyggdo: gFy@dgen-a@sgo@oo-

Moo dcmgergbgdo, 2gmermao®o 3o@SLB®M-
93900, 256 9dmls ©S(33.

dodm@gdbogs ©s Jgmomdsos
L0306KROL XOBGOL “SRS3INOL MINBOL“ 3SH-
G3R0L, FOROLS RS LHSIGO™M BOMBSLOL
803 605RJINNRSE 3SAMBSE0R0 1533330
6030003635330 B0RKRS JOBOROL (IbEHS60L)
LSBVIS30 LOLBIFOL 30B(MBIBT0
. bs@s0Tgogno, b. Igdmbos, J. Geygs,
. 35000579®0, 3. ®dogogo, 3. 303530dy
LoJo@mggenml @g9d603960 960390Lo@ g0
J- mdogmolbo, bsds@mggenm
oy 96005, @M G Yyz0lL Lbgowslbgs Gg-
J030 @ 25bmyog@gdol beo@dgdo ao® 3399 3o-
bebbmdog® bgpogergbsls sbpgbl d;39bs®ols do-
90 bosEs05b s 33900 bogmogdgdgdols ysdm-
Bob5bg, Lodobols x0dols ,,ox0d9m0l mgm@ols
dod33e0l, hogrols s Logdmm domdslols dm-

G. 30AGLIRIBSL LObIRMBOL VISR 8IIM6IMB0L 06LGH0GIBOL 1dIIGENIA) F@MBSNS JHIdIN0 NeT1, 2016 V. 167



S60M&SC0IB0

Logenols bodo@ols mommgygao 396@bg@0l dog®
2odmEsbogo  sbmBol Gosmwgbmds momJdols
9JOMbBS0M0s boswsgols Hgbosbmdols yggans @ g-
Jodols 300mmdgddo, bomenm gobgmadols ©s go-
07dol bogggdo bogmog@mgdgdols xodo mobo-
05bmdom 5B amdl, boswsaol Ggbosbmdols
@97030b gopogbdols body by.

Lo YMgoyaos, MM boswsyols Ggbosbm-
0l 2o0gdslmob gomse sbm@ol 30m396-
Ao 399(33980mds  Mobsmsbmdom  gen gda-
Ml o Jo@G P mdl golbgm@obs s gogoy-
dols 3Om3963 o0 dgdi3g9emds.

‘d93mmog5bgdageos BoJBHoy®o s gm@IY-
om  25blobeg@ymo dbodgbganmdgdo, @m-
dgeoms dodols Lbgomds o@ smgdo@dgos 10%—L.

boggobde Lodyggdo: dm@(ygs, boswspo, Bg-
bosbmds, Ls33go0 bogmogmgdgdo.

dodmmmyos ©> Igdgmdeammyos
LOGYIS30 LOLBIFIBOL TISRLSGS3IBOL
RME6IB0 ©3JN30L
®03900 YR03IB0 36953030

9- bobd®Bgogno, 3. bsGO™Igogmo
Lodo®mggerml @gdbogg®o gboggdlodgdol
3™AbY doOEbymsgsl Lobgamdols
Tyogmms dg9@bgmdols 0bbEo@ydo
J- mdogmobo, Loo@mnggaom
Lo@fgogo  LobEgdgdols
Tyoeboaggdol  gdldengs@oiool  sbognobols
boggdgamdy oy gbogwos dmdfdgeo wofby-
3900l 30g@yg®mbol, Lowowggdols ©s Loh-

5d096 3og3oLools

Joggdol 3300 gds@mdols doMomswo  3GM0dg-
®0993960. dgImmsgobgdymos wmbydo @gg0-
dol Fenoyg®o Bodyco a®sgozol dmpgmo ©s
mbols 335 gdomdbols gogengbols Lgoms bg-
©s gghemdol Jpg@omdsby.

boggobde Lo@dgggdo: (yoeboigoago, godbe-

o, byes FgOEemdo, ©mby, ©sFbgze, (304
EYAOMS, G03Yao aMox030.

39990l ©s33d
605R530L IBMIBOOL LOV06SSRIRIdDM),
336333030 35LOROLOASE ROFDORIBIRN),
0)56583R®HM3I 3IMBSROBOL
R53MVBIBMAH0IR0O 333D
0. bydgasgs
Lodo®mggerml 96039600 9bogg@lodgdol
3M™Eby Jodbyeogsl Lobgeomdols

Tyogoms 399@bgmdols obbEodydo
J- mbdogmobo, Lsgo@mnggaom

bod@mddo  Fomdmygbogros
90mbool Lofobsomdpgam, d9bgd®ogo dsbogoo-

bosogols

Lo ob odbowgdygeo, msbsdgo®mgg gmbsgno-
ho ,,@9x8590mIo@ by 2obbm@ 309 gdeo
@ 5bMOSAMM0YE0 ggenggs, Omdgrols Jobobos
bosagol gambools Lofobss@dogam agmbogno-

hol 9539JB9@Mdols oy gbs.

33509300 BoMa 9ddo BoMEgdmEs 05 3300-
390900 @3dMASEAM@0sdo  sOLgd e  3og@ols
G9939053 Moo s Bgbosbmdsby, osliggy, Logd-
139®0dgbGm gyumdo Immsoglgdyen boswsols
B99390539M5bg s Bgbosbmdaby, pH-by s
Lobosmgools Gog@ols Log@dgbyg. dmdFygs bmo-
(3090 ©gdmES gmbsgrohsdo homglbogno di39bo-
09900l {go@dmmnbmgboagdols  yomgogoli§o-
bgdom. MOl 2-@osbo 0b@g@gomom 0bmdg-
dmEs 33965 gms sdmbogs@ols Lodsmeanggdo. -
9”39, ©50bes bgdmombodbyeo Jmbs399g-
b0l bodgogom 360dgbgermdgdol AMLmsb wo-
dm3owgdygmgds. agmbogobs 0 gasg@mdsd-
b9 ho@Bomgdyemds @odm@s@mmoyads 33 g-
39035 o 3565k, @M ol FodImoagbls dmf-
4ge0o00 BgOmdgdol  LEsdomobsizools s

b003M 535 BgHM3gbgb0l  sagbols 9839J®9®

> @go@a@ mbolidogdsl.
Loggobde  Lodygggdo: boswsyols

dmfggmowo ggdmdo, ygmbogoobhs.

9O Do,

168 G. 30@BbIN3I LObIRMBOL YISRMS 3dIA6IMd0L 06LBNBIGHNL 1553IG60IAM B (MISNS d@ISIRO Ne71, 2016 V.



ANNOTATIONS

Reliability and risk
of hydraulic engineering constructions
REDUCTION OF HAZARDS DUE TO
FLOODS IN LOWER KURA

V. Aliyev'?, E. Ganbarov %, B.Garayeva *,
Z. Ramazanli 2, E. Gafarov®

Y AMIR Technical Services LTD
? Institute of Water Problems of Azerbaijan
Amelioration and Water Management
%) Azerbaijan State University of Architecture and
Construction, Baku, Azerbaijan

The paper is devoted sudden flooding in Lower
Kure and to the risk analysis of break of the Min-
gechevir earthen dam and coast-protecting structure’s.
The risk analysis covers hazard sources, pathways and
vulnerability of receptors, creation of the data base for
pre-flood measures and flash flood emergency
management at downstream of Kura river valleys.

Key words: Kura River, risk
mitigation, dam safety, reservoir.

flooding,

Environmental protection
RESEARCH OF BLACK SEA WATER AND
AIR RELATIVE TEMPERATURE
USING VULNERABILITY AND RISK
THEORY
A. Gavardashvili
Georgian Technical University
Thilisi, Georgia

Within the financial support of the Doctor
Curricula entitled “Research of Black Sea Ecological
Parameters based on the Multimedia Bases” in the
Black Sea Offshore, air and water temperatures have
been measured. Using the Vulnerability and Risk
Theory the histogram graph of relative temperature has
been built and Law of Density Distribution of
appropriate function has been established.

Key Words: Black Sea Offshore, Water and Air
Temperature, Relative temperature.

Environmental protection

Hydrology and Ecology

THE FORECAST OF THE MOUNTAIN SLOPE

EROSION IN THE BASIN OF RIVERS
LAQNASHERA AND LEQVERARI BY USING
OF UNIVERSAL INDEPENDENCE OF SOIL
LOSS EROSION PROCESSES
G. Gavardashvili"”

Y Ts. Mirtskhulava Water Management Institute

of Georgian Technical University
? Ecocentre for Environmental Protection
Thilisi, Georgia

As a result of field expedition-engineering-
geological researches conducted in the catchment basin
of the rivers Laqnashera and Leqverari on the spring
and Autumn 2016, has been fixed 14 sensitive sections
and active running erosion landslide processes.

By using of field statistical analysis and
universal independence of erosion processes has
been established intensively of slope erosion by
taking into account main determined parameters.

With mathematical calculation has been revealed,
that degradation degree of soil-ground surface at the
sensitive section, so class of erosion processes
changes from 1 to 3 with suitable erosion intensively.

In case of I class erosion intensively changes 0-2
tone/ha per year, II class- 2-5 tone/ha per year, and
third class -5-10 tone/ha per year, with washing
down eroded particles.

Key Words: sensitive section, erosion debris
flow processes, degradation degree, erosion class
and intensively.

Environmental protection, Hydrology and Ecology
THE DETECTION OF SENSITIVE AREAS
AND THEIR ESTIMATION IN THE GULLY
OF THE RIVER JAKHANA, THE RIGHT
STREAM OF THE RIVER VERE

N. Gavardashvili
Ecocenter for Environmental protection,

Thilisi, Georgia

To ensure the safety of the population of Thbilisi
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against natural disasters, the study of water catchment
basin of the river Jakhana, the right stream of the River
Vere in regards to erosion debris flow processes is
presented. The GPS coordinates of the sensitive areas
on the mountain slopes and riverbed are fixed and
displayed on digital map. The samples of soil and
ground are taken with the aim of their further engineer-
geological analysis in the laboratory.
Key words: Vera river, Jakhana galley, erosion

— mudflow processes, security, sensitive sites.

Hydrology and Ecology

EVALUATION OF THE QUALITY OF
WATER OF THE BLACK SEA AND THE
RIVERS FLOWING INTO IT WITHIN
GEORGIA

R. Diakonidze, E. Shengelia, G. Gavardashvili,
G. Chakhaia, L. Tsuluikidze, T. Supatashvili,
B. Diakonidze

Ts. Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia

In the article is considered the quality of Black
Sea and its rivers water. The research object is water
adjacent to Georgian seaside resorts and rivers.

On the base of field scientific and laboratory,
researches are established background indicators of
the Black Sea and rivers quality. For the evaluating
quality of sea and rivers water is used, as our, so
normative documents of European countries.

Key words: Sea, river, quality of water.

Construction
Ecology
THE GREEN COVER ARRANGE
TECHNOLOGY AT THE FLAT
ROOFING IN TBILISI

Z. Ezugbaia', L. Itriashvili %,
I. Iremashvili'”

Georgian Technical University
Ts. Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia
It has been presented general overview about
arrange of green covers at the horizontal roofing. It
has been given technological scheme for green

plants and arrange technical layer, also are
recommendations for choosing ground layer for
arrange green roofing and other surface.

Key words: roof, green plant, technology,
Buruli layer, ground layer, peat, bentonite, poly

electrolyte solution, cassette.
Economy of water management

ABOUT GEORGIAN WATER MANAGEMENT
MAIN FUNDS (MEANS) AMORTIZATION

M. Vartanov, E. Kechkhoshvili, F. Lortkifanidze

Ts. Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

In the World practice is in the use various
methods of amortization accrual and residual balan-
ce cost determination. In the article is considered
depreciation method of main fundsresidual values,
among them method of balance value depreciation
with permanent share, methodof ordinal numbers
sums, tabular method, methodof accumulated reser-
ves and annuity. There is grouping of main funds
according of Georgian laws by amortization norms.

Key words: main funds, amortization, residual
balance value, depreciation method of amortization,
amortization norms.

Hydrology and Ecology

FORECAST CHANGES IN RUNOFF FOR THE
NEMAN RIVER BASIN

A. Volchak, S. Parfomuk

Brest State Technical University
Brest, Belarus

Changes in river runoff for the Neman River
basin using two scenarios of economic development
and climate change (A1B and B1) were forecasted.
The data sources are based on the materials for the
24 hydrological stations since 1961 till 2009 and 23
meteorological stations since 1961 till 2010 at the
Neman River in Belarus and Lithuania. During the
research we devised a multi-factor model based on
joint solution of the equations for water and thermal
balances. Modeling the water balance was realized
in a computer program. The results for the A1B
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scenario indicate the increasing of runoff from 7.4 to
33.9 %. Scenario B1 has shown change in runoff
from 1.9 to 21.6 %.

Key words: runoff, water, balance, model,
forecast, change, Neman River.

Hydraulic engineering and irrigation

THE SUPPLY OF PRODUCTIVITY
HUMIDITY OF THE BELARUS
MINERAL SOIL

A. Volchek, N. Shpendik, N. Sheshko

Brest State University
Brest, Belarus

An establishment of spatial-temporal oscillations
of productive moisture stocks in mineral soil of
Belarus and the development of the forecast of
change of soil humidity subject to various scenarios
of climate change. Research methods: methods of
spatial unification of series of observations, water-
balance method of hydrologic climatic calculations,
methods of a quantitative estimation of effect of
spatial asynchronism of moisture stocks, spectrally
temporal and spectral analyses.

Spatial distribution of productive moisture
stocks in 0 — 50, 0 — 100 sm layers of mineral soil of
Belarus is received.

The quantitative estimation of dynamics of
productive moisture stocks in 0-50 and 0 — 100 sm
layers during instrumental observations is received.

Division into districts of the territory of Belarus
by the degree of dynamics of productive moisture
stocks in dernovo-podsolic soil is executed.

Key words: supply of productivity humidity,
quantitate evaluate, gradient, changes.

Water resources

THE MANAGEMENT OF WATER
RESOURCES OF GEORGIA IN THE
CONDITION OF TRANS-BORDER RIVERS

I. Iordanishvili, I. Iremashvili, K. Iordanishvili,
D. Potskhveria, L. Bilanishvili

Ts. Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia

In the article has been provided modern volumes

of component and view of using water resources of
Georgia, has been analysis oh their using possibility
in the condition of trans-border.

Key words: water resources, trans — border
rivers, plan of river basin management.

Safety and risk of hydraulic structures
THE CALCULATION METHODIC OF THE
GROUND DAM UPPER SIDE STABILITY IN
THE CHANGEABLE PRESSURE CONDITION

L. Itriashvili., E. Khosroshvili., G. Natroshvili

Ts. Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia

There has been realized influence of the
changeable regime of the ground dam on the
filtration regime and statistical stability.

It has been suggested improved methodic for
pressure and various water saturation of prism.
There is example of calculation scheme.

Key words: water reservoirs, regime, dam,

stability, calculation methodic.

Ecology
THE STABILITY EVALUATION OF
VULNERABILITY SLOPE ADJACENT TO
»TRACECA“ CORRIDOR

N. Kvashilava, Z. Lobzhanidze, 1. Kvirkvelia,
S. Gogilava

Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia

In the work is calculated thickness of
vulnerability slope adjacent TRACECA as ,,dry“, so
water saturated ground layer critical values, which
overdose caused landslide processes.

As a result of calculation also established, that
water saturation decrease of critical angle appro-
ximately with 15°-40°, which result is misbalance of
slopes balance.

As can be seen from the calculations, in this
case in the condition of water saturation slope break
is unlikely.

Key words: Critical value of ground lay, ,,dry*
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ground, break down of slope balance, water satu-
ration ground.

Hydrotechnical and Reclamation

THE TREATMENT OF OPEN CONDUCTIVE
NETWORK TRACING MEASURES ON THE
COLCHIS LOWLAND

Sh. Kupreishvili, Z. Lobjanidze, P. Sichinava,
F. Lortkifanidze, L. Maisaia

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

of the distance
between open catchment cannals on the Colchis
Lowland for the gives quiet
difference results, that mainly have to explane by
difference of surface roughness, by existing
imperfect match between difference authors scales,

The calculating formulas

same conditins

but is impossible their full identification by flow
depth and radius values variaton.

In the article is proposed, that blunted of
network insertion and receiving channels became by
once close to the angle of turn f.

It has been justificated that turn section washing
effect to compare wih linear is equal 15%.

Key words: Colchis lowland,
network, hydraulic parameters, channel.

conductive

Hydrotechnique and reclamation

SOIL MOISTURE AND THERMAL
CHARACTERISTICS OF ELASTICITY
OF DIFFERENT TYPES OF SOILS

M. Macharashvili, L. Kekelishvili

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Tbilisi, Georgia

The article discusses the characteristics of the
soil heat density, in particular, the temperature of the
heat transmission coefficient of elasticity and
moisture content.

Clearingempirical formula based on the general
formula is accepted, the advantage that the relative
error of 0.62% considering the change, 55% of the.
Available in different types of soils are grouped
according to the thermal characteristics.

Key words: density, heat conductivity, mois-
ture.

Hydrology

THE FEATURES OF HYDROLOGICAL
CALCULATING CHARACTERISTICS
DETERMINATION AT THE DESIGN OF
MELIORATION SYSTEMS AND
CONSTRUCTIONS ON THE TERRITORY OF
BELARUS

O. Meshik, T. Zubristkaia

Brest State University
Brest, Belarus

The article discusses some difficulties in
hydrological computations necessary for designing
melioration structures and systems. The absence of
hydrometric observation data is a main computation
method applied for the territory of Belarus. It
involves such hydrographic characteristics of
watersheds as woodiness, swampiness, lakes, etc.
Reliability of the hydrographic characteristics is
argued because they have been changing for the
recent decades. Taking into account different
variants of changes in hydrographic characteristics,
the corresponding forecast of runoff modules was
received. Maps of runoff modules were developed to
design melioration projects. They include maps for
spring freshets and rain floods, pre-sowing and mean
baseflow runoffs.

Key hydrological  calculation;
melioration systems; design, forecast of runoff.

words:

Hydrology and meteorology
THE DYNAMICS OF CLIMATE ARIDITY

O. Miseckaite ', V. Tunguz 2, V. Lukashevich *

! Aleksandras Stulginskis University, Lithuania,
otilija.miseckaite@asu.lt
? University of East Sarajevo,
Bosnia and Herzegovina
3 Belarusian State Agricultural Academy
Belarus
The article presents the meteorological condi-
tions changes (annual and vegetation season) at Kau-
nas (Lithuania), Sarajevo (Bosnia and Herzegovina)
and Gorki (Belarus) in 1997-2015. According to the
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hydrothermal index, the index of the climate favou-
rable, the index of productivity of ecosystems vege-
tation and aridity index, analysed of climate dryness
risk.

Key words: climate changes,
rainfall, index aridity.

temperature,

Water management
QUALITY OF WATER RESOURCES OF
REPUBLIC OF BELARUS AND POSSIBLE
WAYS OF THEIR PROTECTION

M. Nestorov, 1. Nesterova

State Agricultural Academy of Belarus
Gorki, Belarus

In article the condition of water resources of
Republic of Belarus, a way and methods of their
improvement is considered. The possible
materials applied in case of protection of the
specified resources are given and also inventories
of rather cheap and environmentally cleanly
construction material used for their protection are
provided.

Kew words: water resource, filtration against
material.

Hydraulic engineering and irrigation

IRRIGATION FURROW CUTTING BY A
USING FURROW OPENER OF THE LATEST
DESING

V. Samkharadze

Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia

90% of the irrigated lands of Georgia are
watered by the method of surface furrow irrigation
despite the fact that it is less efficient than the
sprinkler irrigation and the methods of drip and
irrigation. that the
irrigation furrow cutting is being done with plough

subsurface The reason is
furrowers. The formation of the furrow is effected
by digging which leads to furrow wall and bottom
cracking. In the cracked furrow, soil filtration is at
its maximum with subsequent soil flooding over 5-
10 meters. Aside from this, even the slightest motion
of water flow sets in motion small soil particles that

have been torn off. This contributes to the erosion
intensity. The situation obtaining makes one to seek
new technologies and mechanisms for furrow
irrigation, the ones that will make it possible to have
the service life of the irrigation furrow prolonged
and water erosion reduced.

The new roller furrower relies on a new
technology and
compacting. The furrower will go far into the soil by
gravity and under tractor hydraulics pressure,

in furrow-cutting, employing

leaving behind triangular compacted furrows. The
degree of slope consolidation is so small that there
will be no watertight face created. The furrow walls
are stable with no raptures, which increases the
length of the furrows and rules out flooding, with
ensuring decrease in water erosion and prolongation
of furrow service life. I11.1, bibl.7.

Key words: plow, roller track cutter, stability,
nergetical indicators, model.

Construction, ecology

THE TECHNIQUE OF CREATING A
PHYSICAL MODEL OF
EXTENSIVE GREEN ROOFS

T. Tkachenko, V. Mileykovskyi

Kiev National University of Construction and
Architecture
Kiev, Ukraine
The analysis of world experience of roof
gardening. Suggested the possibility of its using for
Ukraine at the level of the state and city of
innovative green projects. For extensive green roofs
the type of physical model to study the heat flux in
the plant layer. First tests were carried out in
laboratory conditions and in a wind tunnel at
different wind speeds. Knowing the distribution of
the heat flux at the top surface of the soil and
knowing the ambient temperature it is possible to
determine the heat transfer coefficient of the herbal
layer.
Key words: urban environment, roof greenery,
extensive roof, physical model, heat flow, wind
tunnel, heat transfer coefficient of the herbal layer.
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Hydrology and Meteorology

INDIVIDUAL FEATURES OF THE
WATERSHED LANDSCAPE AND THE
POSSIBILITY OF THE USE OF REGIONAL
METEOROLOGICAL INFORMATION FOR
THE CALCULATION OF THE MAXIMUM
WATER FLOW

J. Panchulidze, R. Diakonidze, M. Shavlakadze,
N. Nibladze, Z. Charbadze, K.Dadiani,
B. Diakonidze

Ts. Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia

In determining the dependencies for calculating
the values calculated the number and duration of
precipitation, we used the existing literature methods
and structure of genetic damage similar formulas.

Appropriate development of full-scale, data,
comparison with averaged values and their analysis
gave us the opportunity to get formulas and
equations that these regional values and their
specification (degree of factors and pointers) are
carried out on the basis of the immediate catchment
area of the test field data.

Key words: maximum flow, catchment area,
precipitation, settlement security.

Hydraulic engineering and irrigation
THE RESEARCH OF THE WETLAND SOILS
FERTILITY OF POTI FOR CHEMICAL
AMELIORATION

M. Shavlakadze, K. Dadiani, L.Maisaia,
T. Supatashvili

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

In the paper, we consider an Agrochemical
analysis of wetland soils based off the Colchis (Poti,
Georgia)  Agricultural-Ecological ~ Experimental
Station. The results suggest soil needs to chemical
reclamation in order to increase their fertility.
Wetland
analysis, chemical land reclamation.

Key words: soils, agrochemical

Hydraulic engineering,
Water management
REJECTED OF ATMOSPHERIC
PRECIPITATION LEACHED FROM THE
SOIL SURFACE WITH COMBINED
DRAINAGE

V. Shurghaia., L. Kekelishvili., Kh. Kiknadze

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

In the article is wused existing practical
filtration calculation methodic for upper tier of
combined drainage, which is located at the water
resistant. This type of the drainage may be use for
protection of productive soils from the logging
with  atmospheric  precipitation. For arise
affectivity of the drainage is necessary to conduct
measure for arise water permeability in the upper

half meter layer of soil.
Key words:
drainage, filtration, soil.

Fissure drainage, combined

Ecology
THE CALCULATION OF ECONOMICAL
EFFECTIVELY OF RESTORATION ERODED
MOUNTAIN SLOPE BY USING OF GEO MAT
“LUFFAEROMAT*

G. Chakhaia, M. Vartanov, L. Tsulukidze,
N. Kvashilava, E. Kechkhoshvili, I. Khubulava,
S. Gogilava, 1. Kvirkvelia

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia
In the article has been established economical
effectively of modern method against soil erosion- by
using of geo mat ,,Luffacromat* and in case of multi-
cultural (nut plantation) cultivation. It has been
calculated charge of implementation works and
discounted income received a 20-year period from the
restored slope (2017-2036). In this cases discounted
income for 2036 reached to 117 610 GEL on the 1 ha.
Key words: discounted income, geo mat, soil
erosion.
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Earth sciences
SOME METHODOLOGICAL ISSUES FOR
EVALUATING LANDSLIDE-
GRAVITATIONAL PHENOMENA RELATED
TO CLIMATE CHANGE AND
EARTHQUAKES IN GEORGIA

Em. Tsereteli'?, G. Gaprindashvili'?, M.
Gaprindashvili', Ts. Donadze’, T. Nanobashvili®

Y LEPL National Environmental Agency,
Department of Geology
? TSU, Vakhushti Bagrationi Institute of Geography
3 Tvane Javakhishvili Tbilisi State University,
Department of Geography
Thilisi, Georgia

In Georgia with the scale of damage, area of
affected (22%) dominant place takes landslide-
gravitational events. Their morphological-climatic
development areas are unspecified from low-lying
coastline to mountainous alpine zone. Geological
Disaster total damages of 80% of the population,
infrastructure facilities, and the environment comes
from this events.
nature of
with  the
vulnerability, area distribution, volume and hazard
risk are distinguished: 1. Climatogenic (Consistent)

In Georgia with heterogeneous

landslide-gravitational ~ super-events

landslides, whose transformation is entirely due to
the slopes of "moisture effect" energy charge and
their construction rocks shear resistance decreased
critical levels. These types of landslides occupy 70%
of the total number and their activation in the
background on the top depending on the extreme
precipitation positive deviation from the multi-year
average norm; 2. Tecto-seismogenic landslide-
gravitational events, which geological formation
conditions of the slopes due to tectonic disorder,
while the main triggering factor are earthquakes.
This type of gravitational effects are distinguished
by a deep slope deformation and large volumes, it is
almost impossible to fight against it.

Therefore, the only effective in reducing the risk
of the direction we think it is to know in which
geological space is expected geological disasters,
occur and what types of objects can get into their
risk stands. It
Seismogenic

is necessary to create Tecto-

landslide-gravitational  specialized

map. This information will allow seismologists to
determine the existence of historical earthquakes and
the formation of the geodynamic environment.

Key words: landslide-gravitational phenome-
non, geological disasters, environmental protection.

Hydrotechnic and reclamation
THE NUTRIENT SUBSTANCES
WITHDRAWN FROM THE SOIL BY CORN
OF VARIETY “AJAMETI TETRI*, STRAW

AND TOTAL BIOMASS IN THE CONDITION
OF SHIDA KARTLI IRRIGATION SYSTEM

0. Kharaishvili, N. Mebonia, Q. Rokva,
L. Baidauri, M. Lomishvili, M. Kikabidze

Georgian Technical University
Thilisi, Georgia

It has been established, that different regime and
norm of fertilizer has some regular influence on the
withdraw of nutrient substance by plant from the soil,
The withdrawal nitrogen amount by each quintals of
corn of Ajameti Tetri, straw and biomass is equal in
the every humidity condition, and sum of the nutrient
substance of the phosphorus and potassium gradually
increasing, according to increase soil moisture
regime.

It has been justify, that nitrogen percentage
containing gradually decreasing by increasing soil
moisture and increasing phosphorus and potassium
percentage containing.

It has been proposed values actual and
determined by formula, differences between them
not more than 10 %.

Key words: irrigation, soil, moisture, nutrient
substances.

Hydrology and meteorology
THE TYPICAL ANNUAL GRAPHIC OF THE
LEVELS REGIME OF THE IRRIGATION
SYSTEMS RESERVOIRS

E. Khosroshvili, G. Natroshvili

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

On the base of analysis Trans Caucasian
irrigation systems reservoirs has been established
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speed changes. It has been suggested model of annual
typical graphic and influence scale of the level
changes on the upper areas stability.

Key words: water reservoirs, dam, upper area,
level, pressure, cyclic, typical graphic.

Environmental protection
THE LABORATORY RESEARCH OF SOIL
EROSION AGAINST MODERN GEO MAT
MADE OF NATURAL MATERIAL

I. Khubulava

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia

In the work is presented research implemented
on the soil erosion against modern geo mat — made
of natural material “Luffaeromat”, which aim is

establish effectively of soil erosion against geo mat.

In the framework of research carried out
observations on the air temperature and humidity
laboratory condition, also on soil humidity in the
box, pH and light intensively. Irrigation have been
carried out by taking into account water consume of
the plant. It has been measured plant height by two
days interval. Also established average value of
above data by depends on time.

The laboratory research implemented on the geo
mat “Luffaeromat” shown us, that it is effective and
real measure for stabilization and restore
biodiversity for the vulnerability slopes.

Key words: soil erosion, vulnerability slope,

geo mat.

176 G. 30@GbIN3I LobIRMHOL YISRMS 3dIA6IMd05 06LBNBIGHNL 1553IG60IAM IA(MISNS d@ISIRO Ne71, 2016 V.



AHHOTALMUMU

HapéxkHocTh M pUCK rHIPOTEXHHYECKUX COOPYKeHHU I
CHUKEHUE PUCKA HABOJHEHMI B
HUKHEN KYPE
Asmes B.A."?, Tan6apos J.C.%, Tapaesa B.A.%,
Pamasanasi 3.3.%, Kagapos J.K.?

Y000 “AMIR TexH. o6en.*
%) Azepbaiixanckuit IHCTHTYT BOJHOTO X03sHCTBA
U METHOPALIH
) AsepGaiimkanckuii ['ocyqapcTBEHHbII
VYHHUBEPCUTET apXUTEKTYPHI U CTPOUTEIHCTBA
baky, AzepOaiimkan

Cratbs HOCBSIIEHA BHE3AIIHBIM HAaBOJHEHUSM B
Hwxneit Kype u ananuzy pucka npopbsiBa MuHreye-
BUPCKOH 3eMJISTHOH IUIOTHHBI M OeperoyKperisio-
LIUX COOPY>KEHHH. AHANN3 PUCKA BKIIOYAECT UCTOY-
HUK{ OINACHOCTH, YSI3BUMOCTh IMPHUEMHHUKOB, CO3/a-
HUe 0a3bl JaHHBIX NPEBEHTHUBHBIX MEP U MeEp IO
YIPaBJICHUIO YPE3BBIYAHHBIMU CUTYAlUAMHU B J0JIU-
Hax BHHU3 10 TedeHnto Kypsl.

KuaroueBbie ciaoBa: peka Kypa, HaBogHeHue,
CHIDKEHHUE pUCKa, 0€30IacCHOCTh IJIOTHHBI.

Oxpana oxpy:kaouieii cpeabl
HNCCIEJOBAHUE CPABHUTEJIBHBIX
TEMIIEPATYP BOJbI YEPHOI'O MOPS U
BO3AYXA C UCHIOJIb30BAHUEM TEOPUU
HAJEXHOCTHU U PUCKA

I'aBapmamsBuim A.T.

I'py3uHCKUI TEXHUYECKUN YHUBEPCUTET
r.Tommmcu, ['py3us

@UHAHCUPOBAHUEM IIPOCBETUTEIBLHOW IIPOrpaM-
MBI TOKTOpPaHTYphl «VccnenoBaHus HKOJIOTHYECKUX
napaMeTpoB YepHOro Mopsi Ha OCHOBE MYJIBTH-ME-
IUiHBIX 0a3» B akBaropuu YepHoro mopst ObuH
M3MEepeHbl TemrepaTrypa Bosl (t;), Bo3ayxa (tp) u ¢
HCIOIB30BaHNEM TEOPHUU HANEKHOCTH M PHUCKA
YCTAaHOBJIEH TpaduK THCTOTPaMMBl CPaBHHUTEIBLHBIX
Temriepatyp (ti/t;) ¥ 3aKOH pacmpeeacHus TUIOTHO-
CTH COOTBETCTBYIOIIEH QYHKIIHH.

KuarwueBblie cinoBa: akBatopus YepHoro mops,
TeMIepaTypa BOJbl U BO3/yXa, CPAaBHUTEIIbHAS TEM-
neparypa.

OxpaHa okpy:karwuieii cpeabl

THAPOJIOTHS H IKOJIOIusd

MNPOT'HO3 3PO3UU CKJIOHOBI'OP B
BOJOCBEOPHOM BACCEMHE PEK
JAKHAHIEPA U JIEKBEPAPUH, C
HNPUMEHEHUWEM YHUBEPCAJIBHOI'O
YPABHEHMUS DPO3UOHHBIX ITPOLHECCOB
N ITOTEPU 110YB

Tasapgamsuiu I.B."?

D HMHCTUTYT BOAHOTO XO351CTBA
uM. II. MupixynaBa
pr3HHCKOI‘O TEXHUYECKOTO YHUBCPCUTETA
) JKOLEHTP OXPAaHBI OKPYKAIOMIEH CPEIbl
r.Tounucu, ['py3us

Ha ocHoBe sKCHeAUIIMOHHO-TIONEBBIX U TEO0JIO-
TUYECKAX HWCCIEeIOBAaHUNA, MPOBEACHHBIX B TEPHOI
BecHa-oceHb 2016 roma B BOmOCOOpPHOM OacceliHe
pek — Jlaknamepa u JlexkBepapu, ObuH 3aQUKCHPO-
BaHbl 14 CEHCUTHUBHBIX Y4YacTKa, [JE€ AaKTHUBHO
MIPOUCXOJIAT SPO3UOHHO-CENIEBBIC TPOIECCHI.

[IprHMMas BO BHUMaHWE W aHAIM3UPYS CTATUCTH-
YECKUI psAJ| IOTEPU I10YB, U PUMEHSS YHUBEPCAIIbHOE
YpaBHEHHE 3PO3HOHHBIX IPOIIECCOB, OBUIA YCTAHOB-
JIEHBI WHTEHCUBHOCTH APO3UH CKIIOHOB TOpP M YUTEHBI
OCHOBHBIE MApaMETPhl UX BOSHUKHOBEHHUSL.

[Ipy momMomM MaTreMaTHYeCKUX BBIYMCICHUN
YCTAaHOBJICHO, YTO HA CEHCUTHBHBIX YYacTKax ypo-
BEHb JIeTPaJlalliid IMOYBO-TPYHTOB WIIM KJIACC 3PO-
3MOHHBIX IIPOIIECCOB MeHsieTcs oT 1 K 3 Kiaccy,
COOTBETCTBEHHO — MpU 1-M Kjacce 3pO3UU HUHTCH-
CHUBHOCTB 3po3uu Mensiercs ot 0-2 1/ra B rox , npu
2-M Kllacce 3po3uu -2-5 T/ra B TOA, MpH 3-M XKe
Kjacce spo3un — 5-10 1/ra B rOAm, cMBIBas 3po-
JUBHBIC YaCTHUIIBL.

KuioueBble cjioBa: CCHCUTUBHBIE YIACTKH, 3PO-
3MOHHO-CEIIEBbIE TPOIECCHl, YPOBEHb JETPajalui,
KJIaCC 3PO3UU M HHTEHCUBHOCTb.
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Oxpana okpyxxkaromnieii cpeabl
OIIPEJAEJIEHUE U OLHEHKA
CEHCUTUBHbBIX YYACTKOB ITIPABOI'O
HOPUTOKA PEKU BEPE — PEKU 1 KAXAHA

T'aBapanamsuau H.I'.

OKOLEHTP OXPaHbl OKpYXKarolel cpesl
r.Tommucwu, I'py3us

C  nmempto  ofOecneueHust — ©€30MACHOCTH
HaceneHusi r. TOwnucu, B craTbe NpeACTaBiICHA
XapaKTepUCTUKA SPO3MOHHO-CEJIEBBIX MPOLIECCOB Ha
mpaBoM mnpuToke p. Bepe m B BomocOopHOM
Oacceiine p. xaxana, 3a(puKCHPOBAHBI
CCHCUTHBHBIC YYAaCTKH B YCThE PEK H MPHIIETAIOIINX
K HUM TOpHBIX CKIOHOB, mnpu nomomu GPS

OMpEeACIICHbBl WX KOOpAWHATBI W HAHCCCHBI Ha
¢ poByto kapty. C 3TUX (CCHCUTUBHBIX) YYaCTKOB
B3ATblI aHAJIM3bI IMTOYBBI U I'PYHTA JJI UCCIICAOBAHUA
UX HH)KCHEPHO-TCOIOTUYECKUX TTapaMeTPOB.
KarwuesBsle ciioBa: pexa Bepe, oBpar J[xxaxana,
9PO3HOHHO-CENIEBBIE  MPOIECChl,  0Ee30MacHOCTb,
CCHCHUTUBHBIC YYaCTKHU.
rl/I)II)OJ'lOFI/IH H 3KO0JIOIrusl
OLHEHKA KAYECTBA BOJbl YEPHOT'O
MOPS U BOHAJJAIOIIIUX B HET'O PEK B

HNPEJAEJIAX TPY3UN

Junaxonnnze P.B., Illenrenaust E.I'.,
I'apapaamsuau I'.B., Yaxaa I'.T".,
Hyayknnze JI.H., Cynaramsuan T.JI.,
JInaxkonnaze B.P.

HNuctutyT BogHOro xo3diicrea um. L. Mupuxynasa
I'py3HHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
r.Tomnucu, ['py3us

B cratbe mpousBeneHa OLEHKA KayecTBa BOJbI
YepHoro Mopsi 1 BaAaouyx B Hero pek. O0beKToM
HCCIICIOBAHUS SIBIISIIOTCS. BOJBI KypOPTOB HYEpHO-
MOpCKOTro nobepexxbs ['py3un U Bnajgaromue B HETO
peKH.

Ha ocHoBaHWM mOJIEBBIX W JTa0OpPaTOPHBIX HC-
CIICIOBAaHUN YCTaHOBICHBI (DOHOBBIC ITOKA3aTEIH
Box YepHOro Mops M BHAJAIOIIUX B HEro pek. Jlis
OLIGHKM KadecTBa BOAbl YepHOro Mops U BIa-
JAIOIIMX B HEro PeK MCIOJIb30BaHbl HOPMAaTHBHBIE
JIOKYMEHTHI KaK Hallld, TaK ¥ cTpaH EBpomsbl.

KirodeBble cioBa: peku,

MOp€, KadeCTBO

BOJIBI.

CTpouTeibCTBO, IKOJIOTUS

TEXHOJIOT'US YCTPOMCTBA 3EJJEHOU
KPOBJIH JJISI INIOCKUX NEPEKPHITUM
I'. TBLJIUCH

E3yr6as 3.A.', Arpnamsuin J.A.%,
Wpemamsuin U.P. "

DT pysuncknii Texauuecknii Y HHBEPCHTET
2) Nuctutyt Bonnoro Xozsiictea um. 1. Mupiixynasa
I'py3unckoro TexHuueckoro YHHUBEPCUTETA.
Tounucu, I'py3us

[Ipencrasien obOmuii 0030p MO YCTPOUCTBY 3€-
NEHBIX HACAXIECHUN Ha BEPTUKAIBHBIX M TOPU30H-
TaJbHBIX MOBepXHOCTAX. [Ipennaraerca TexHOIOTH-
YecKas CXeMa MO YCTPOMCTBY TEXHHYECKHX CIOEB
MOJT 3eJIEHBIC HACAKACHUS M JAIOTCS PEKOMEHAANN
no moabopy cyOCTpaToB Aisi 3€IEHBIX KPBIII H
JIPYTHX TIOBEPXHOCTEN.

KuarodeBble ciaoBa: KpoBisd, 3€lEHbIE Hacax-
JIEHUs1, TEXHOJIOTHs, CJIOM KPOBIJIM, TPYHTOBBII CIIOH,
TOop¢, GEHTOHUT, IOJIUINEKTPOJIUT, KacceTa.

IKOHOMHUKA BOJTHOT0 X03siCTBA
K BOITPOCY AMOPTU3AIIMN OCHOBHBIX
®OHJIOB (CPEICTB)
BOJHOI'OXO3SHUCTBA I'PY3UH

Bapranos M.B., KeuxomBuiau 3.M.,
Jloprkunanunze I1.H.

HNuctutyT BogHOro xo3siicrea um.I.Mupnxynasa
I'py3HHCKOro TEXHUYECKOTO YHUBEPCUTETA
r.Tounmucu, ['py3us

B cratee paccMOTpeHBI, IPUMEHSIEMbIE B MHPO-
BOW TMPaKTHKE, METOTHl HAYMCIICHUS aMOPTU3AIHH U
cnvcaHusi 0allaHCOBOW CTOMMOCTH OCHOBHBIX (DOH-
OB, B TOM YHCJIE METOJl CIHCaHWs O0aJaHCOBOI
CTOUMOCTH C TIOCTOSHHON JIOJNel, METOJ CyMM
MOPSIIKOBBIX  YHCEN, TaOMUYHBIA METOJ|, METOJbI
HaKOIUIEHHOTO pe3epBa W aHHyHUTeTOB. llpuBeneHa,
JIEHCTBYOMAsi B COOTBETCTBUH C 3aKO-HOAATEINb-
ctBoM [py3uu, rpynmupoBKa OCHOBHBIX (DOHIOB
(cpencTB) Mo HOpMaM aMOPTH3AITHH.

KiroueBsble cioBa: ocCHOBHBIE (DOH[IBI, aMOPTH-
3aIUsl, OCTATOYHAs OalaHCOBAsi CTOMMOCTh, METO/IbI
HAYUCIICHHUS aMOPTHU3AIMU, HOPMBI aMOPTH3AIIHH.

178 G. 30@GbIN3I LobIRMBOL YISRMS 3dIA6IMd05 06LBOBIGHNL 1553IG60IAM IA(MISNS d@ISIRO Ne71, 2016 V.



AHHOTAIIUHN

T'uaposorusi 1 HKOJI0Tus
MNPOT'HO3 USMEHEHUSA CTOKA
BACCEHHA PEKM HEMAH

Boauek A.A., Ilapdpomyk C.

Bpectckuii rocynapcTBeHHbIN YHUBEPCUTET
Bbpect, benapych

[Ipormo3 wu3MeHeHHMs CcTOKa OaccellHa peKu
Heman Obln1 ocymiecTBiIEH B JIByX BapHaHTax: II0
CIIEHApUIO0 YKOHOMHYECKOTO Pa3BUTHS W TIO CIICHA-
puto m3meHenusa kaumara (A1B u Bl). Mctounnka-
MU HH(OpMAIIUU MOCITYKWIH AaHHbIE 24 TUAPOIO-
rudeckux cradiui ¢ 1961 mo 2009 roxawpl, a Takxke
23 mereoposornueckux ctaHmuii ¢ 1961 mo 2010
roapl. CTaHIIMM HaXOJUJIUCh Ha Tepputopuu beno-
pyccuu u JlutBel. C moMoIipio pa3paboTaHHON aB-
TOpaMu MYIbTH-(PAKTOPHON MoJenu ObLTH pemieHbI
ypaBHEHUSI BOJHOTO W TepMUYecKoro Oamanca. Mo-
JeTUpOBaHNE BOAHOTO OaliaHca OBUIO BBIMOIHEHO C
MTOMOIIBI0 KOMIIBIOTEPHOW TpOrpaMMbl. Pe3ynbraTsl
cueHapus AlB mokasanu u yBeiauueHus cToka ¢ 7,4
10 33,9%, a cuenapust B1 — ¢ 1,9 no 21,6%.

KaioueBbie OajaHc,

cJIoBa: CTOK, BOJa,

MOJCJb, IIPOrHO3, UBMCHCHU, PCKa Hewmas.

BaaskHOCTH MOYBBI
Menuopauusi

3AITACHI TIPOJAYKTUBHOM BJIATU B
MMHEPAJIBHBIX
INOYBAX BEJIAPYCH

Boauek A.A., lInenauk H.H., Illemxo H.H.

YO «bpectckuii rocy1apcTBEeHHbIM TEXHUYECKUI
YHHMBEPCUTET»
Bpecr, Pecniy6nuka benapych

VYCTaHOBICHBl  MPOCTPAHCTBEHHO-BPEMEHHbIE
Koyie0aHus 3amacoB MPOAYKTHBHOI BIIarm B MHHE-
paybHBIX Mo4Bax bemapycu u pazpa®oTaH mporHos
W3MEHEHUS! BIAXXHOCTHU MOYBBI C YUETOM Pa3IHMUHBIX
CleHapueB Hu3MeHeHHs kiaumara. [lomydeHo mpo-
CTPaHCTBEHHOE paclpeesiCHHE 3a1acoB MPOAYKTHB-
Hoii Biaru B 0-50, 0-100 cM crosix MHHEpaJIbHBIX
nouB benapycu. [Tonyuena konuyecTBeHHas OLEHKA
JIMHAMUKH 3amacoB MpoayKTuBHOM Biaru B 0—50 u
0-100 cm cmosx 3a MEpUOA HHCTPYMEHTAIBHBIX
HaOmofeHnid. BEIMIONHEHO pallOHWpOBaHUE TEpPpPH-

topun bemapycu mo cTemeHM AWHAMHUKH 3aacoB

MPOIYKTUBHOM BJard B JEPHOBO-TOJ30IUCTHIX IO-
YBax.

KiroueBble cJjioBa: NpOIyKTUBHBIE BJaro-
3amachl, KOJIMYECTBEHHAsA OI€HKA, TPajUeHT HU3Me-
HEHUH.

Boaubie pecypcsl
YIIPABJIEHHUE BOJHBIMHU PECYPCAMHN
I'PY3UH B YCJIIOBUSAX
TPAHCI'PAHUYHBIX PEK

HNopaannmBuiu UK., Upemamsuau U.P.,
HopaannmBuiau K.T., [louxsepus /[.I1.,
bunanumBuan JI.b.

HNuctutyT BogHOro x034iicrBa uM. L. Mupnxymnasa
I'py3HMHCKOr0 TEXHUYECKOTO YHHBEPCUTETA
r. Toumucu, I'py3ust

B cratpe npuBeseHa cOBpeMeHHAs OIIEHKa KOM-
IIOHECHTOB W BHJOB HCITOJIb30BaHUSA BOJHBIX pe-
cypcoB I'pysuu, paccMoTpeHa BO3MOXKHOCTH UX
0acceifHOBOTO YIIpaBIICHUSI.

KuiioueBbie cji0Ba: BOJHBIE PECypCHl, TpaHC-
TpaHUYHbBIE PEKH, IUIAH yTIPaBICHUS PEYHBIMH Oac-
CeHaMH.

I'uaporexHuka
METO/JAUKA PACYETA YCTOMUYUBOCTH
BEPXOBOI'O OTKOCA I'PYHTOBBIX
IJIOTHUH TP TIEPEMEHHOM HAIIOPHOM
PEKUME

Hrpuamsuiau JILA., XocpomBuau E.3.,
Harpomsunau I'.T.
HNuctutyt BonHoro xo3siictea um. 1. Mupiixynasa
['py3UHCKOTO TEXHUYECKOTO YHHUBEPCUTETA
r.Toumucu, I'py3us

AHanmu3upyeTcs BIUSHUAE TIEPEMEHHOTO YPOBEH-
HOTO PEeXHMMa HPPUTAIMOHHBIX BOJOXPAHHWIWIL Ha
(DUITBTPAIIMOHHBIN PEXUM M CTATHYECKYIO yCTOWIH-
BOCTh TPYHTOBBIX IUIOTUH. I[Ipeanaraercs ycoep-
[IEHCTBOBAaHHAsI METOJMKA PAcueTOB YCTOWYMBOCTHU
BEPXOBOT'0 OTKOCA B 3aBUCHMOCTH OT Haropa u BO-
JIOHACBIIIIEHHOCTH Tpu3Mbl. [lpuBoauTcs mokasza-
TeNbHAs CXeMa PacyeToB.

KuaroueBble cji0Ba: BOJOXpaHWIUIIE, HAMOP-
HBIA peXHM, TUIOTHHA, YCTOHYNBOCTh, METOJI pacde-
Ta.
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IKoJIorHs

OLEHKA YCTOMYUBOCTH YA3BUMOI'O
CKJIOHA B TPAHCIIOPTHOM KOPHUIOPE
«TPACEKA»

Kpammaasa H.I'., JIoo:kauuaze 3. K.,
KBupxksenus U.b., I'orunasa C. I'.

HNuctutyT BomHOro X03siictBa uM.Il.Mupiixynasa
prSI/IHCKOI‘O TEXHUYCCKOT'O YHUBCPCUTETA
r.Towmucwu, I'py3us

B crathe paccunTaHbl KPUTHYECKHE 3HAYEHUS
TOJILIMHBI KaK «CYXOIro», TaK U HachIIIEHHOT0 BOJON
CJ0s TPYHTa YSA3BUMOIO CKJIOHAa B TPaHCIOPTHOM
kopunope «Tpaceka», yBelndeHHE KOTOPBIX IPH-
BOJUT K BOBHUKHOBEHHIO OTIOJI3HEBBIX SABJICHUU.

Ha ocHoBanmm pacdeTtoB OBLIO TakKe yCTaHO-
BJIEHO, YTO HACBIIEHHE CKJIOHAa BOAOH YMEHBIIAeT
kputndecknii yron ma 15°-40°, B pesymbrare uero
HapyIIaeTCcsl paBHOBECHE CKIIOHA.

B ngannoM ciydae U3 pacueToB BUIHO, YTO JaXe
B YCIOBUSX HACBIIIEHHUS BOJOW CABUI CKJIOHA
MaJIOBEPOSITEH.

KarwueBble ciaoBa: KpUTHYECKas BEIUYHMHA
CIIOSl TPYHTA, «CYXOi» TPYHT, HAapyIIEHHE paBHO-
BECHs CKJIOHA, HACBILICHHBINA BOJOW IPYHT.

Fnupmexnnxa H MeJInopanust
PA3PABOTKA MEPOIIPUATHIA
TPACCHPOBAHUSI OTKPBITOM
MPOBOJSIIEN CETU HA KOJIXUJICKOM
HU3MEHHOCTH

Kynpeumsniu 111.3., Jlo6:xkanuaze 3.K.,
Cuunnaga I1.O., Jlopaxkunanuaze @.H.,
Mamucas JLJ.

HNuctutyT BogHoro xo3siictea um. 1. Mupiixynasa
I'py3uHCKOrO TEXHUYECKOTO YHUBEPCUTETA
r.Towmucu, ['py3us

PacuerHbie (opMynbl pacCTOSHUN MEXAy OT-
KPBITBIMH BOJOCOOPHBIMH KaHajiaMu Konxuackoit
OCYIIHTENBHON CHCTEMBI U1 ONUHAKOBBIX YCIOBHHI
Jal0T JOCTaTOYHO pa3HbIE PE3yJIbTaThl, YTO, B OCHO-
BHOM, HaJI0 Pa3bsSICHUTH Pa3IMYUEM IIEPOXOBATOCTH
IIOBEPXHOCTH pYycCja, HECOOTBETCTBUEM INKAJ pPas3-
HBIX aBTOPOB, XOTS BO3MO)XHa UX MOJHas WICHTH-
(bukamms 3HAYCHUM

BapbHPOBAHUEM TITyOWHBI

IIOTOKA U T'UAPAaBINYCCKOTO paanyca.

B cratbe npenoxkeHo, 4To MPOU30ILI0 CIPSIMIICHUE
NPUEMHBIX W TMEPEKUAHBIX KAHAJIOB IO MPSIMbBIM
WIK OJTM3KOMY K HEMY 3HAYCHHUIO TOBOPOTHOTO yTiia
f; OGoCcHOBaHO, YTO Ha IMOBOPOTHOM YyuacTke 3¢-
(eKT pa3MbiBa TIO CPAaBHEHHIO C TPAMOJIHMHEHHBIM,
paseH 15%.

Karwuessble cioBa: Konxuackas HU3MEHHOCTD,
NPOBOASIIAS CETh, THIAPABIMYCCKAE TapameTphl,
KaHaJ.

FP[)]pOTeXHHKa U MeJopanus
3ABUCUMOCTUTEILIJIOBBIXXAPAKTEPUC
TUKPA3ZHBIXTUIIOBIIOYB
MJIOTHOCTUUBJIAXKHOCTHU

Mavapamsuiau M.b. Kexkesumsuiam JL.I'.

HNuctutyT BomHoro xo3siictea uMm. 1. Mupiixynasa
['py3UHCKOTO TEXHUYECKOTO YHUBEPCUTETA
r.Toumucu, I'py3ust

B craThe paccMOTpeHBI B3aUMOCBSI3H TEILUIOBBIX
XapaKTEPUCTUK TI0YB OT WX IUIOTHOCTH, B YaCTHO-
CTH, B3aMMOOTHOILIEHUE TEMIEpaTypa MPOBOAUMO-
cTH ¥ K03 pHnreHTa TerIonpoOBOAUMOCTH OT TIOT-
HOCTH U BII&XKHOCTH.

Ha ocHoBe cyIiecTBYOMMX pacueTHBIX SMIUPU-
gecKUX (GOpMyJ TOJIYYEHBI 3aBUCHMOCTH, TIE
OTHOCUTEJIbHASl MOTPEIIHOCTh BapbUPYET B Ipejie-
nax 0,62%-0,55%, Ha ocHOBE 4ero, BO3MOXKHA IPYII-
MAPOBKA PA3HBIX TUIIOB IOYB IO TEIUIOBHEIM Xapak-
TEPUCTUKAM.

KiaioueBble c¢JjI0Ba: INIOTHOCTh, TEILTIONPOBOJ-

HOCTDb, BJIIAX)KHOCTbD.

I'uaposorus u Mmeteoposorus

JANHAMMKA 3ACYIIVIMBOCTH KIIMMATA
Mucenkaiite O'., Tynrys B., JTykamesnuu B.M.

" Vaupepcurer um. Anexcanpaca CTy/IbIHHCKCA,
JlutBa
? Vuusepcurer Bocrounoro Capaeso,
Bbochus u I'epuieroBuna
? Benopycckas rocy1apcTBeHHAs
CeNbCKOX03MCTBEHHAs akaaeMus, benapych

B crathe paccMaTpuBarOTCI METEOPOJIOTH-
geckrne naHHbie 1997-2015 mepuona (romoBbie W B
nepuon Bereranuu) B Kaynac (JlutBa), Capaeso

(bocuus u I'epriieroBuna) u 'opku (benapycs). Ilo
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MOKa3aTelsIM THAPOTEPMUIECKOTO MHICKCA, WHICK-
ca OJIarONpUATHOCTH KIIMMAaTa, MHJICKCA TPOAYKTUB-
HOCTH PacTUTEIHLHOCTH SKOCHCTEM W WHIEKCA 3aCy-
[IUIMBOCTH TPEJCTaBICH PUCK 3aCYIUIMBOCTH KIIH-
Mmara.

KiawueBble cjioBa: W3MEHCHHS KIIMMaTa, TEM-
nepaTypa, OCaJaKu, UHACKC 3aCyILTUBOCTH.

BoaHoe xo3511icTBO

KAYECTBO BO/IHbIX PECYPCOB
PECITYBJIMKU BEJIAPYCbH
N BO3MOJKHBIE ITYTHU UX 3AIIIUTHI

Hecrtepos M.B., Hecteposa .M.

VYupexnenus O6pazosanus «benopycckas
rocyJapcTBEeHHast
CEJIbCKOXO03AHCTBEHHASI aKaIeMUs»
PecrryOnmka benapycs, r. ['opkn

B cratee paccMOTpeHO COCTOSHHE BOJHBIX
pecypcoB PecrryOnukn bemapych, myTH U ciocoOb!
ux 3amuThl. [IpuBeneHb BO3MOXKHBIE MaTepHAaIbI,
MIpUMEHSEMbIC TIPH 3aIUTE YKa3aHHBIX PECypCoB, a
TaKkKe MPeNCTaBIEHBI 3amachl CPABHUTEIBHO JEIIIe-
BOTO ¥ DKOJOTHYECKH YHUCTOTO CTPOUTEITHHOTO
MaTepurana, UCTIOIb3yEeMOTO IS X 3aIUTHI.

KuaroueBble Ji0Ba: BOAHBIE PECYpCHl, campo-
T1eJb, TPOTHUBO(UIBTPAIIIOHHBIC 3aBECHI.
Menuopauust

HAPE3KA ITOJIMBHBIX BOPO3[
BOPO3/0/IEJIOM HOBOM KOHCTPYKIIMA

Camxapanze B.1.

WNHctutyT BogHOro xo3siictea um. L. Mupixynasa
I'py3uHCKOrO TEXHUYECKOTO YHUBEPCUTETA
r.Tounucu, ['py3us

90% opomaemsIx 3emens ['py3um mnosmBaeTcs
METOJIOM TIOBEPXHOCTHOTO OOpO3I0BOTO IIOJIHBA.
ITommBHas Goposma HapesaeTcs Ha 00paboTaHHOM
IUIOLIAZM TIPH TOMOIIM ILTY>KHBIMA OOpO310/1€JIOB.
dopmupoBanue 0OpO3a NMPOU3BOAMUTCS KOIAHHUEM,
YTO BBI3BIBACT pAcTPECKUBaHHME CTEH U JHA
6oposnel. B pactpeckannoit 6oposne QuiubTpanus
MOYBBI MAKCHMAJIBHO BO3PACTaeT, BCICACTBHE UErO
MMEET MECTO 3aTOIUIEHHE MOYBHI Ha MPOTSKEHUU S-

10 m. Kpome 3TOr0, B pacTpeckaHHON 00po3Jie gaxke

cmaboe IBWKEHWE BOIHOTO IIOTOKA JIETKO IIepe-
MeI[aeT MaJble OTOPBAaHHBIC YACTHUIIBI MOYBBI. DTO
YBEITUIHBACT IPO3HIO.

Co3znaBiiee TIOJOKEHHUE TOJICKA3BIBACT IOUCK
HOBOW TEXHOJOTHH M MEXaHW3MOB UIS TIOJTHBKHU 00-
pPO3IBI, TIPU MTOMOIIH KOTOPHIX BO3MOXKHO IPOJJIC-
HUE CpPOKa JICHCTBUS IMOJIMBHON OOPO3IBI M yMCHb-
IIEHHEe BOJTHOM IPO3HUH.

HoBrlii kaTKOBBIM 00pO310/7eN pexeT 00opo3ay
MIpH TTIOMOIIN HOBOW TEXHOJIOTHH, ITyTEM PE3aHhs U
VIDIOTHCHUA. bopo3momen CBOMM BECOM M ITyTEM
JABJICHUS TUAPABIVKU TPaKTOpa YIIIyOJseTcs B
MOYBY ¥ CBOMM JTATbHEHIIINIM TTepeMenIeHeM OCTaB-
nseT 3a co0oil TpeyroiabHOH (HOpMBI YIUIOTHEHHEIE
00po3abl. CTENeHb YIJIOTHEHHSI OTKOCOB HACTOJIBKO
Majga, 4TO HE CO3/1aeT NPOTUBODHIHTPAITMOHHOTO
skpana. Ctepbl 60PO3/bl YCTONYNBEI, O€3 HAJAPHIBOB.
OTOo yBeNMWYWBAaeT IIUMHY OOpo3a W HWCKIIOYaeT
3aroruieHue. B pe3ynprare 3TOro yMeHbIaeTcs BOI-
Hasl ApPO3Usl M BO3PACTACT CPOK JEHCTBHUS OOPO3[IHI,
wi. 1, mut. 7 Has.

KiaroueBnle cJjioBa: IUIyr, KaTKOBBIA 0Opo3-
JTOJIEN, YCTOMYUBOCTD, JHEPreTHUECKNE TIOKa3aTelH,
MOJICTTb.

APXHUTEKTYpa U CPOUTEILCTBO
METOJUKA CO3JAHUSA ®U3NYECKOU
MOJIEJIX DKCTEHCUBHOM
3EJIEHOM KPOBJIU

Tkauenko T.H., MuneiikoBckuii B.A.

KueBckuii HallMOHANBHBINA YHUBEPCUTET
CTPOMUTENLCTBA U APXUTEKTYPHI
VYkpanna, KueBckuil HaMOHAJIBbHBIN YHUBEPCUTET
CTPOUTENBCTBA U APXUTEKTYPbI
Kues, Ykpanna

[Iponenan aHanu3 MUPOBOTO OIBITA KPOBEIHHOTO

oseneHeHus.  llpennokeHa  BO3MOXHOCTb €TI0
WCTIOJIb30BaHUS JUIsI YKpaWHBl Ha ypOBHE Trocyaap-
CTBEHHBIX M TOPOACKHX WHHOBAIIMOHHBIX 3€JIEHBIX
MpoeKToB. /J[ma 3eleHpIX KpOBENb AHKCTEHCHBHOTO
TUMa co3iaHa ¢u3ndeckas MOAeNb IS W3yYEeHUS
TEIUIOBOTO IOTOKA B PacTUTENBHOM clioe. BriepBele
WCTIBITaHUS TTPOBOAMIINCH B JIAOOPATOPHBIX YCIOBHIX
U B a3pPOIMHAMHYECKON TpyOe MpU pa3HOH CKOPOCTH
BeTpa. 3Has paclpelelicHHe TEMJIOBOro IMOTOKa II0
BEpXHEH MOBEPXHOCTH T'pyHTa U 3Has TeMIeparypy
OKpYXAaIOIET0  BO3yXa

MOXXHO OIIPEACINTD
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KO3 HUIINEHT TeIUIONEepeaadH TPABSIHOTO CIIOSL.
KuroueBble ciioBa: ropojckas cpera, KpOBEIlb-
HOE 03€JIeHeHUE, SKCTCHCUBHBIE KPOBIIH, (Qr3nuecKas
MOJIeNIb, TEIUIOBOH ITOTOK, adpoAnHaMHudecKas Tpyoa,
KOO QHUIIMEHT TEIUIONEpeiayy TPABSIHOTO CIIOSL.
I'mapoJiorust 1 MeTEOPOJIOrUs
NHAWBUAYAJIBHBIE JIAHAIA®THBIE
OCOBEHHOCTH BOAOCBOPA
N BO3MOKHOCTHU UCITOJIb30OBAHUS
PEI'’MOHAJIBHBIX METEOUH®OPMALIUA
JJIsA PACUETA
MAKCHUMAJIBHBIX PACXOJ40B BO/JbI

Manuynunse I.H., uakonunse P.B.,
IlaBaakanze M.JI., Huoaanze H.III,
Yapoanze 3./0., Jangnanu K.3., Inakonunze b.P.

HNuctutyt BomHoro xo3siictea um. LI.Mupiixynasa
I'py3HHCKOr0 TEXHUYECKOIO YHUBEPCUTETA
r.Tommmcwu, I'py3us

[pu onpeseneHn 3aBUCUMOCTEN JIIS pacyeTa Be-
JIMYUH PacYeTHBIX KOJIMYECTB U MPOAOIDKUTENIBHOCTEH
aTMOC(EpHBIX OCAJKOB, HAMH OBLUTH WCIIOJE30BAHbI
CYILECTBYIOIIME B JIUTEPATYPE METOJUKU M CTPOCHUS
AQHAIOTMYHBIX (JOPMYJI TEHETHUYECKOTO CTPOSL.

CooTBeTcTByIONIME  Pa3pabOTKU  HATYPHBIX
JaHHBIX,COTIOCTABICHHEC PACCUNTAHHBIMU BEJTMYNHA
MU M UX aHaIW3 Jajdd HaM BO3MOXKHOCTb IOJIYyYUTh
¢dopMynbl U mpuaaTh 3THM (HOpPMyJIaM PEerHoHalb-
HbIE 3HAYeHHs, a NX yTouHeHHe (K0d(pPHImreHToB n
roKazareyel CTeleHH) OCYIIECTRISIOTCS Ha OCHOBE
MOJTYYCHHBIX HETIOCPEACTBEHHBIX HATYPHBIX JaHHBIX
HCCIIELyeMOro Borocoopa.

KiroueBble cjioBa: MakKCUMalBHBIN CTOK, BOJIO-
cOopHast mionaas, atMoc(epHbIe OCAaIKH, pacueT-
HbIe 00€CTIeYeHHOCTH.

I'maporexnuka u Mejimopaums

HNCCIIEAJOBAHME IIJIOJOPOAUSA
HEPEYBJIA’KHEHHBIX ITOYB IIOTHU
C IIEJIbIO XUMHWYECKOMW MEJIMOPALIAN

IIaBnakanze M.C., laananu K.3.,
Mamucaus JI.., Cynatamsuiau T.JL.

HNuctutyT BonHoro xo3siictea uMm. L. Mupixynasa
I'py3HHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
r. Toumucwu, ['py3ust

B cratbe MpeaACTaBJICH al"pOXI/IMI/I‘IGCKI/Iﬁ aHaJn3
MEPCYBIAKHCHHBIX I10YB 0a3nl OIIBITHO-MEJINOpA-

TUBHOTO 3Kojoruyeckoro mynkra Komxuner (Ilotw,
I'py3us). CBH/JIETENb-

CTBYIOT, YTO AJid IOBBIMICHUA IJIOAOPOAWA IMOYBBI

ITonyuyeHHble pe3yJbTaThI

HEOOXOAMMO TPOBECTH XUMHUYECKYI0 MEITHOPAIHIO.
C LEJBI0 UX IUIOAOPOAUSL.

KiroueBble cjioBa: nepeyBlaKHEHHBIE MOYBBI,
arpoXMMHMYECKUN aHAIIN3, XUMUYECKAsT METUOPALIUSL.

BoaHnoe xo3siicTBO,
I'maporexnuka
OTBOJ ITPOCAYUBAIOIHINUXCS C
IMOBEPXHOCTHU INIOYBbI ATMOC®EPHBIX
OCAAKOBKOMBUHHUPOBAHHBIM
JAPEHAKEM

Ilypras B.B., Kekexrnmsuan JL.I'.,
Kuxnangze X.JI.
HNuctutyT BogHOro xo3siicrea uM. L. Mupuxynasa
I'py3uHCKOro TEXHHYECKOTO YHHUBEPCUTETA
r. Tounucu, ['py3us

B pabote nmpuMmeHeHa CyIIECTBYIOIIAs METOANKA
MPAKTHYECKOTO (PHIIBTPAMOHHOTO pacyeTa I Bep-
XHEro spyca KOMOMHUPOBAHHOTO JpEHaXKa, YJIOKEH-
HOTO Ha Bomoymope. [[peHax TaKoro THIIa MOMKET
OBITh HCIIOJIb30BAaH B IEIX OOphObI C 3abomavu-
BaHHEM IIEHHBIX 3eMellb aTMOC(EPHBIMH OCaKaMH,
JUIs TIOBBIIICHHUS 3()(MEKTUBHOCTH JPEHAXKa CIICAYET
MIPOBECTH MEPOIPUITHS TOBBIIICHUS BOJOTPOHUIIAC-
MOCTH BEPXHETO ITOJTYMETPOBOTO CJIOS TIOYBEL.

Karw4eBble cjoBa: 1IEJIEBONH JpPEHAX, KOM-
OMHHMPOBAHHBIN IpeHaX, QUIBTpAIH, TOYBA.

Jkoaorus
PACUET DKOHOMWYECKOM
IOPPOPEKTUBHOCTHU BOCCTAHOBJIEHUSA
IPO3UPOBAHHOI'O I'OPHOI'O CKJIOHA
IIPU UCITIOJIB30BAHUU 'EOKOBPA
JIHODPDAIPOMAT»

Yaxasa I'.I'., Bapranos M.B., Hyaykunze JI.H.,
KBammaasa H.I'., KeuxomBuau 3.M.,
Xyoyaasa U.B., 'orunasa C.I'.,
Keupksenus U.B.

MNHctutyT BonHOro xo3siicrea uM. L. Mupuxymnasa
I'py3uHCKOTO TEXHUYECKOTO YHUBEPCUTETA
r. Tounucu, ['py3us

B cratbe ycranoBieHa 3koHOMUYEeCKas dhdex-
TUBHOCTH BOCCTAHOBJICHHS 3PO3UPOBAHHOTO TOPHO-
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ro CKIOHAa IIPU WCIHOJB30BAHHH COBPEMEHHOIO
MeToaa — reokoBpa «JIroddaspomaTr» myTéM mpopa-
CTaHWH Ha HEM MHOTOJIETHEH KyJIbTyphl (ITaHTAIUS
dynmyxa).
BBITNOJIHEHUE YTIOMSHYTOTO MEPONPUATUS U JUCKOH-

Paccuuranel  pacxoj CpeacTB  Ha
TUPOBaHHAas NMPUOBLIBL, KOTOpas OyneT mojydeHa 3a
nBaanarwietnuit nepuos (2017-2036 r.r.). B Hamem
clly4ae NHUCKOHTHpOBaHHAas mpuoObue k 2036 romy
coctaBut 117610 napu Ha 1 ra.

KiroueBble cj10Ba: IUMCKOHTHPOBAaHHAs IIPH-

OBLIb, TEOKOBEP, IPO3US TTOUBHI.

Hccneqopanus no udyvyeHnro 3eMiin
HEKOTOPBIE METOJOJOT'NMYECKHUE
BOITPOCHI OHEHKH OIIOJI3HEI O-
TPABUTAIIMOHHBIX SABJEHUI B CBSA3U
MNU3MEHEHUS KJINMATA U
3EMJUIETPSICEHU HA TEPPUTOPUUA
I'Py3un

Heperean Im. ", Fanpungamsumm I, 2,
Tanpunapamsuau M. 1, Jonanze Il. 3,
Hano6amsuin T.?

" HanuoHasbHOE areHTCTBO OKPYIKAIOIIEH CPeIbl,
HemnapraMeHT reojaoruu
ITCY, Baxymtu barpatrnonn MHcTUTYT reorpadun
3 TocynaperBenHsii YHuBepenteT nM. VBane
JxaBaxumBuny, r. Toumucy, ['py3us

Ha tepputopuii I'py3un cpeau reTeporeHHbIX
CTUXUHHBIX T€0JIOTMYECKHX IPOLIECCOB JIOMHHAH-
THOE MECTO 3aHUMAIOT OIOJI3HEBO-IPAaBUTAL[IOHHBIC
apneHus. ONMacHOCTh 3TUX SBJICHUM MPOSBISIETCS HE
TOJBKO B ymepOe, KOTOpble OHU NPUYUHSIIOT
HAacelIeHNI0 W MH(PPACTPYKTYpPHBIM 00bEKTaM HO B
X IIUPOKOM, MOYTH MOBCEMECTHOM pa3BUTHH OT
MIPUMOPCKOH  HU3MEHHOCTH O  BBICOKOTOpPHO-
aJLIAICKON 30HEI, T/I€ 00IIas MIOoMaah OXBaueHHAs
WM, COCTaBJIAET B cpeaHeM 22%.

Ha teppuropuun I'py3un u3 cynep-nposBieHun
OIOJI3HEBO-TPAaBUTALIMOHHBIX SABJIECHUM B CMBICIE
MOBPEKIACHHOCTH M NMPUYUHEHHOTO yiepba ocoboe
MecTo 3aHuMarT «Kinnmartorennsie» (KoHcucTteHT-
HBIE) OIOJI3HH, a IO CIOXHOCTH MEXaHH3Ma
o0pa3oBaHHs 0OBEMHUCTOCTH B MaciiTade, TIyOuHBI
nedopManuii ¥ prcKa OMAaCHOCTH — TEKTO-CEHCMO-
TCHHBIE TpaBUTALMOHHBIE sBiIeHHA. IIpoBeneHue

3¢ PEKTHBHBIX HHKCHEPHBIX MEPONPUSATHI HA TAKUX

BHIIaX COOBITHI IOYTH HEBO3MOXHO. IloaToMy
SIMHCTBEHHBIM PEaJbHBIM MEPOTIPUATHEM OCiadIie-
HUAS OTOM OITACHOCTH SIBJSIETCS T€OJOTHICCKOM
cpelbl M reorpaUyeckoro MpPOCTPAHCTBA, TJIE
OXUIATh O0pa3oBaHME TaKUX KaTacTPO(UIECKHX
SIBJICHUI ¥ KaKHe O0BEKTHI MOTYT OKa3aThCs B CpEIIe
WX OMAcCHOCTH. B CBSI3M ¢ 3TUM HEOOXOIUMO HMETh
CHeNMaNbHyl0 [ eomquHAMHYECKYI0 KapTy TeKTO-
CEHCMOTECHHBIX OIIOJIBHEBO-TPABUTALIMOHHBIX ABJIC-
Huil. Co cBoel CTOPOHBI Takasi TEKTO-CEHCMOTreHHas
KapTta TeoMOp(]OIOTHIECKUX

celficMoioraM — yHHMKaJIbHYIO

(heHOMEHOB  nmacT
WHPOPMAIHIO IS
YCTaHOBJICHHS apeayioB Teorpa)uvaeckoro pacrpo-
CTpaHCHHUA HCTOPHUYCCKUX 3CMH€TpﬂCGHHI>'I n BO3-
MOXXHOCTA WX OOpa30BaHUS B COOTBETCTBYIOIICH
reoIMHaMUYECKOU cpe/ie.

KiioueBble ¢Ji0Ba: OINOI3HEBO-TPABUTAIIMOH-

HBIE SBJICHUS, TEOJOTHUECKHE KaTtacTpodbl, OXpaHa
OKpYXarollen cpeibl.

rI/IIlI)OTeXHI/IKa H MeJTHOpalus
NUTATEJIBHBIE BEILIECTBA
BBIHECEHHBIE 13 IOYBbI 3EPHOM,
COJIOMOM 1 OBIIEN BUOMACCON
MOPO/IbI KYKYPY3bI «AJJ’KAMETHC
TETPU» B YCJIOBUSIX OPOCUTEJbHOM
CUCTEMBI IIUJIA KAPTJIU (MYXPAHH)

XapaumBuau O., Medouns H., Poxsa K.,
Baunaypu JI., Jlomumsuau M., Kukaduaze M.

I'py3uHCKUI TEXHUYECKUN YHUBEPCUTET
Toumucu, ['py3us

Y CTaHOBNIEHO, YTO pa3HBIA PEXXUM OPOIICHHS U
HOpPMBI 00OTaIlleHns UMEIOT OTpeAeNIeHHOe 3aKOHO-
MEpHOE BIMSHHE Ha BBIHOC PACTEHHEM IIHTATENb-
HBIX BEILECTB M3 MOYBBI, KOJIUYECTBO a30Ta, BBIHE-
CEHHOTO KaX/IbIM IIEHTHEpOM MpHOAaBKH ypoXKas
3epHOM, COJIOMOM H 00meil OmomMaccoil TMOpoabl
KYKypY3bl «AXKaMeTUC TETPU», TIOUYTH OJMHAKOBA B
YCIOBHUAX BCEX PEXKHUMOB BJIAXXHOCTU IIOYBEI, a
CyMMa NHUTaTeNbHBIX BemecTB ¢ochopa U Kaaus
MTOCTETIEHHO BO3PACTaeT, NMPH YBEIMUEHUH PEeKUMa
BJIa>XHOCTHU ITIOYBBI.

O00CHOBaHO, YTO NPU yBEIUUYEHHUU BIIAXKHOCTH
MOYBHI TPOIEHTHAS JIOJSI a30Ta MMOCTENICHHO YMEHbB-
IIaeTCsA U BO3pAacTaeT MpoleHTHas nois dochopa u
KaJusl.
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AHHOTAIIUN

IIpennoxHb
(hopMyIIoii 3HAYCHHUS, PA3HOCTh KOTOPBIX HE MPEBBI-
maet 10%.

KimoueBble cioBa:

(akTHUeCKHe U OIpe/eeHHbIC

OpoOIICHUEC, I104YBa, BJIAXK-
HOCTB, IUTATCIBbHBIC BCIICCTBA.
I'maporexnuxa
THUIIOBOM I'OJIOBOM I'PA®UK
YPOBEHHOI'O PEXKUMA
BOJIOXPAHUJIMIIL
OPOCHUTEJBHBIX CUCTEM

XocpomBuiu E.3., HarpomBuiu I'.T.

HNuctutyT BogHOro xo3diictea um. L. Mupnxynasa
I'py3uHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
r. Tounmucu, I'py3us

Ha ocHoBe aHamu3a >KcIUTyaTallud BOJOXpa-
HUJIUIIT OPOCHUTEIFHBIX CHCTEM 3aKaBKa3bsl YCTAHOB-
JICHbl OCHOBHBIE KpPUTEpUH, XapaKTepU3yHolIue
LUKJIAYHOCTh, BEJIUYHHBI U CKOPOCTH H3MEHEHUU
JEUCTBYIOIIMX HamopoB. Ilpemioxena Mopaenb
THTIOBOT'O TOJIOBOTO I'paka YPOBEHHOTO PEKUMa U
IIKaJla OIEHKU BEJIWYHUH CKOPOCTE HW3MEHEHMs
YPOBHS Ha YCTOMYMBOCTh BEPXOBBIX OTKOCOB.

KuroueBble c¢j10Ba: BOJOXpaHWINILE, IUIOTHHA,

YPOBEHbB, HAIOpP, MUKJINIHOCTH, TUTIOBOH rpaduK.

OxpaHna okpyxarwuieii cpeabl
JIABOPATOPHOE UCCJIEJOBAHUE
COBPEMEHHOI'O
INPOTUBO3PO3UNOHHOI'O TEOKOBPA,
MN3I'OTOBJIEHHOI'O U3 HATYPAJIBHOI'O
MATEPHAJIA

Xyoynaasa U.B.

MNuctutyT BonHoro xo3siicrea uM. L. Mupuxynasa
I'py3uHCKOr0 TEXHHYECKOTO YHUBEPCUTETA
r. Toumucu, ['py3us

B crarbe mpencraBiieHo jabopaTopHOE HCCIe-
JIOBaHHE COBPEMEHHOT'O MPOTUBO3PO3UOHHOTO TEOKO-
Bpa «JIroddaspomar», HIrOTOBIEHHOTO W3 HATY-
pPaILHOTO MaTepuaia, Iejb KOTOPOTO YCTaHOBJICHUE
3¢ PEKTUBHOCTHU MPOTHUBO-3PO3UOHHOTO T€OKOBpA.

Bo Bpems uccnenoBanus B 1ab0paTopuu IpoBO-
JIWIACh HAOJIIOJICHHS 3a TEMIIEPaTypod W BIIAXKHO-
CTBIO BO3/yXa, IJTMHON CBETOBOM BOJIHBI, a TAKXKE 3a
TEMIIEpaTypOi, BIAXKHOCTBIO M pH mOYBBEI, moMe-
UICHHOW B 3KCIepUMEHTaNbHBIN simuk. [Tonus ocy-
MIECTBIBUICS B COOTBETCTBHHU C BOJIONOTPEOHOCTHIO
pacTeHuil, MOCesTHHBIX B reokoBep. C MHTEPBAIOM B
JIBa JTHS M3MEPSITach BHICOTA MPOPOCIINX PACTEHUH.
Taxoke OBUIM YCTAHOBJIICHBI 3aBUCHMOCTH MEXKITY
CpPEeIHUMY 3HAYEHUSMH BBIIICYMOMSHYTHIX ITTOKa3a-
TeNlel U BpEMEHEM.

JlabopaTtopHbie uccnenoBanus reokospa «JIrod-
(hadpoMary» Mmoka3anay, 9YTO OH IPEICTaBIIAET COOOM
3¢ (peKTUBHOE M pealbHOC MEPOIpHITHE IJIsA CTa-
OWmM3alul W BOCCTAHOBIICHUS OHOpa3zHOOOpa3us
VS3BUMBIX TOPHBIX CKJIOHOB.

KuaroueBble cjioBa: 3po3usl MOYBHI, YS3BUMBIM
CKJIOH, TEOKOBEp.
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WYDZIAL. BUDOWNICTWA
POLITECHNIKI CZESTOCHOWSKIEJ

E Budownictwo o zoptymalizowanym potencjale energetycznym
E EE Construction of optimized energy potential

INVITATION

You are cordially invited

Givi GAVARDASHVILI

to the Council of Scientific Journals
~construction of optimized energy potential”

On behalf of the editorial board Journals "Construction of Optimized energy potential,"
thank you for the previous cooperation and I hope that the contribution of people like

You Mr. will help maintain the high quality of this publisher.

Yours faithfully,
Editor-in-Chief Journals BoZPE
dr hab. Matgorzata Ulewicz, prof. PCz

42-200 Czestochowa, ul. Akademicka 3 tel. (+48)34 3250942, e-mail: redakciaBoZPE@bud.pcz.czest.pl
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Photo 21-22. During meeting to professor Margarita Ulevin electing as a member of editorial board
®oto 21-22. Berpeua ¢ npod. Maprapuroii YiieBuHOi BO BpeMsi BLIOPAaHUM YJI€HOM PeIKOJJIeruu
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®apaa Umanos (r.baky, Azepoaiixkan)

2016 Feool 25 LgdBgddgdl  3mbggmgbzo-  @gdga odbs aowsfyggBomgds, GmI Imdoyo
ol oby@godyg  ho@ods  Log@msdm@ole  VII Log@msdm@obm 3mbgg@gbigos ho@omogl
Lom@gsbobogom gmdodgdol Lbpmds s do- 2017 Faool sygobEmdo, J. mdogorolido.

a5 .'/ . po—

t{;m@m 3L 3e@bggdgbiool dmbsFomggdo

Photo 31. The participants of conference
®oto 31. y4acTHMKHU KOH(pepeHIHH

204 G. 306GLIRBIL LOLIRMBOL VISR 3JIM6IMBd0L 06LGNBIBL 1L5IIGENIM) JA(MZS0NS JMIBIRO NeT1, 2016 V.



do™MB603S

bobpgsdas@gm

e 2016 Geools 1-10 Fo@AL  Gosbobols 3.
30bE0hggol Lobganmdol LobgendFogem sp@m-
Aadbmemaon®d  9bogg@lLodgddo  hoGods
Log@msdm@ole 3mbxggmgbigos, @mdgols do-
doOm e gds 0ym  gmgdbgmmgsbo Ii3gbsdgg-
0l 3OmEydiool gob@wols dobbom Igaom-
53090 3OMdegdgdol Mmobsdgodmgy ©m-
bgbyg aoesfyg9dHol Logombgdo. 2016 ool 3
doORL, 3mbxgmgbiosby Lodygom asdmgows
Lodo®mggeml  Bgdbogydo  gbogg@lodgdol
3MEby JodOEbyamogsl Lobgaomdol obbEodsy-

Aol @odgJBm®o, 3OmBgbm@o gogo Aogem-

odgogo -~ JIR GO0
“B9baml”  dmlogmosbmdol gobOs ©sliog-

“9009abgmmgsbo

go  LoJo@mgganmdo, 39@dm, smabgmnol
bodos®yglosbo  gmddobodgdaemo
sbogno  Lo@gbogm  Lolggdol godmygbgdols
3000696do”.

Jgbggemgdol @AMl gmagygdds msbbdm-
b5 gobosibowgl . mdoanolido 2016 Fevols 20-
30 Ugd®gdogdl 39-6 Logdmsdm@oliom jmbyg-
09630570 JmbsFoggmbdols dglsbged.

6 md by,

gode 32. 30bgghgbiosby 3dgbgbGoiobsl
Photo 32. During the presentation on the conference

®ot10 32. Bo BpeMs npe3eHTalli HA KOH(pepeHnn

® 2016 Gaool 24-26 ds0ll @o@gedo, J. 3o-
693990Ld0 ho@ods Log@msdm@olm  3mbeg-
M9bg30> “Lobmgmm-bsdgy@bgm w©@gbsggdols
83003530900, 2o0g3ml o330l dmmnbmgbgdo
Lobmgam-Lodgy@bgm  ©@gbsgol Lol gdol
30bLAO Y300l 3GmgBol  aobbm@ogen gdo-
Lol o @o@gol bogaols gy@bgmdols aob-
30msMgdols 3@ma@sds 2014-2020” s Loggang
Lgdobs®o  “@o@gol  Lmgamol  dgydbymdol
3obgoma®gdol  3Omy@sds 2007-2013 Fangdols
35030  dopomomgdo”, Lowsi @o@gol @gl-
3996040l bogaols  dgy@bgmdol  badobol-

G®mb dogd do{gggeo ogm obLEodydol wo-
@9JBH™®0, 3OMA. 2030 yogo®Esdgogo. 3mb-
Q9O gbios  goblbs  @o@gol  @gldydamogols
bogaols  dgy@bgmdols  dobolG@ol  Imswyo-
@ad, do@Mb sandobsl gggdlgolids, @ols dgd-
9353 dobsbsgndgdgao  LoGygom odmgos
J- 3563939g0Lols g@o.

2016 (aools 26 3doobl  3mbggmgbzosby
300G, 3030 ogoMsdgomo yodmgos dJmb-
Lgbgdom  “Lodos@yglosbo
©Obogol Loggary gge0ggs”

303d0b0@ gdyeo

G. 80@CLIRO3OL LObIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L5ICE0IAM d@MBSMS dBIdIRO NeT1, 2016 V. 205



dd™MB603S

gode 33. doblgbgdobsh

Photo 33. During the presentation
®oto 33. Bo Bpems qokjaaa

Jbgangenmdbdolisl  dgogo
db0dgbgenmgobo Lodydom dgbggo@gdo @od-
g0l @glidydeogzol bmgaols dgy@bgmdols do-
bolB®olL JmsEaoegls, do@mb sendobsl ggg®-
Lgobmasb, @o@gol, @s@gool, glEmbgmols,
50bgmols, dgms@ylools s @yligdols Igibo-
90-139300@0lE oMb, sa@gmgg 28 dsoll .
gog0boygli'do dgwgs dgbggods go@gol dgano-
m®s300l  slmEosool  mogdxmds®glmsb

306139096300l

god®m 34-35. Ygbggeds 3060LE@0L IMoEY0gLmsh d5§®™b SeEwdobsl ggg@lgoLmsb

d5@™mb 30b0dod Lobgobls s odogg sbmos-
300l dmogo® 13g30o@olRAmsb do@mb ombsls
A535bmsb.  Logd@olsl
dOmdemmdol 3g@aL3gBoymo  dodo@mnygmgdyg-

35900 339momobsd-
b0, @mdgamoi  dggbgdms  LoJo®mggamdo
sbogmaoydo dgboodsey®do sbmzosizogdols
hodmysgodgdols dgdmbgggsdo dglodsdolo Lo-
3MbLyg@Esiom dmdbobydgdol 8o g3o0.

Photo 34-35. The meeting of deputy ministry of agricultural of Lithuania republic, Mr. Albinas Ejerski

®oto 34-35. BeTpeua ¢ 3aMecTUTeIeM MUHHUCTPA, € I-0M AJIbOMHACOM DKEPCKUCOM

206 6. 30AGLIRNBI LOLIRMBOL VISR 3IIM6IMBOL 06LGNBIBL 15IIGENIM) A0S JMISIR(O Ne71, 2016 V.



dd™M6030

® 2016 (gaools 23-26 ds50ll Lods®mggermls
®9dboga®o 9bogg@lodgdol 3mEby dodEby-
ogol bobgermdol Fyogms 3g9@bgmdols ob-
LEAoAYEHOL bygbgdb®ogo 3o@SLEAMMR o0l 2 ob-
Lo0b-
Jobdm 3936, o3o@. ©mJd. dodobg Dogeosyge-
49, @yglbmoggerols  gAmgbyao
Qmbools ©sxobsbligdom, 0dymyzgdmes  glids-
bgomol Jognsd  do@ligermbsdo Log®msdm@o-

yogomgdol  d93609@-05b53dGOMIgano,

Lodg3b0gH™

bo  30bggdgbizooby dmbsfoggmdols dobowmg-
5. 30bxgM9bzooby Jnbligbgdom aodmgows
0gdobg: “Lofo@mdmm  bodhgbgdowsb dowgdy-
g0 dobgobyddgdiggero Isbosaols - Mn(NO;),
3°9mygbgool  dglodangdbenmdols gganggs ko®-
b3 gb0sbo  boswsaols bagmgogdgdol sds@eng-
b0l obbow”. 3mbxgdgbiEool  m@ysbobs@m-
@0 o0y bgemgbgdols ©s dg3bogdgdol Lo-
9gO»M>d@obm gy@bogo.

gogen 36. 3@bxghgbiosdy dmblgbgdolsl
Photo 36. During the presentation

®o10 36. Bo Bpems 10K/1a1a HA KOHpePeHIMH

® 2016 {arols 5-12 ogboll J. goybslido,
s gJlobp®sl  Lgyemwobljol  Lobgenmdols
960390LoRgBdo  ho@ods  Log@msdm@molio
bodg360g@m-Bgdbogydo  gmbggdgbzos -
“Tyomo o boswsp0”. 3mbggdmgbzosby sergd-
Lob@sl bygmeoblgols Labgamdol ¢boggm-
Lo@g@ol dofgggom o0dymggdmes LU .
Jodbyaagol Lobganmdols Tysams dgycabg-
b0l 0bLGORYHOL wodgJdm@o, 3Bmygbmeo
3080 3og5MEsdgomo.  Jmbxgmgbios aoblibs
9603960 LoBgBol  gddm@ols Imsyogd  Lo-
39360900 oM do, 3OMBgLmA A®IMYEsl
0999340Lds. Jobsboadgdgaro Lo@ygom aodm-
gos  9bogg@lodgdol  Fymol @gliy@dlbgdols
©s  boobgobdm  oblGodydol  wodgddmdo,

300x89bm@0 saaoesl Msbggoyholio s be-
d936090m-3 9603960 3mbxg@gbizool — “Fyo-
0 > bossa0” Lom@yasbobsgom  3mdodg-
AOob 0ogdxmdodg sGogos dolgzgo0dg.

6 0g3boll 3mbgyg@gbiosby LHY-b 3ME6Y
JoObyasgsl bobganmdbols Fysgms dgy9@bg-
6ol 0bLGHoRAYGHOL ©odglBmeo, 3OMmPgbmco
3030 3ogoMsdgommo  aodmgows dmblgbgdom
— “LoJodmggemmdo  gaods@ols  (33e0e0gdyg-
b0l gomgos@olfobgdom  Igamom@szoyeo
@oligol 30mabmbo”. 3mbxggmgbiosby dmbe-
Jomgmdsl owgdebgb d93609@-L3gi00e0li@g-
b0 obgMdooxsbosb,  dgmm@ygloowsb,  Lo-
Joomggem@shb,
be®gob@Boosb ©s go@gowsb.

OLgmoEsb, 930506006,

G. 80@CLIRO3O LObIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L53ICE0IAM d@MBSMS dBIdIRO NeT1, 2016 V. 207



dd™MB603S

gede 37. 3mbggdgbiool Lgdool bgmddpgsbgmedolsl
Photo 37. During the head of section of the conference

®oto 37. IIpencenarebCTBYIOLIUI ceKIMeit

goGe 38. 3m6gg@g6300L dmbsfomggomsb gomswe
Photo 38. With conference participants
®oT10 38. YuacTHHKH KOH(pepeHI UM

30613909600l dgdpgy HoGodws 30myg-  @glydlgdobs s  boobgob®m obl@o@y@ob
Logaro 9Jbggalos s gdlobp@sl Lgymeob-  Jo®mEgdbogy® @odm@s@m®osdo.
Lbgol  Lobgermdols  9bogg@lodgdol  Fyaol

208 6. 30aGLIRHBI LOLIRMBOL VISR 3JIM6IMB5OL 06LGNBIGL 1L5IIGENIM) A0S JMIBIR(O Ne71, 2016 V.



dd™M6030

VANDENS UKIO
FACULTY OF

gmdem 3941 3deggbogmo gJlgg@dlos msdm@dsdm@osdo

/

Photo 39-41. During the visit in laboratory

Dot10 39-41. Bo Bpemsi npodeccnoHaIbLHOI IKCKYPCHH B JIA00PATOPUIO

® 2016 Fanols 27-29 o0gbolils 3meombgmdo,
Jood  gOmEmegdo,
©s3g30Ls o bogm@beols  ‘dgabFogergero
3936090980l 9bogg@lodgddo aoods@ms Lo-
9Om>dm@obm  bsdgisbogem Lgdobsdo, ®mIg-
o3 dJogdwgbs  odsogg  ybogg@lLo@g@ol  3dg-
bgdgmbols ©s 0bgobg@obyol 0bLBoF Bl
©oMgddmaol, @gdbogol dg3bogdgdoms wmd-
AOGL, 30mx89bma ghHgo Lemdm@el ©sdswg-
b0l 70 Fanols @o Lodgibogdm-3gosamaoygdo

gOmEEsgol  godgdml

doego(gmbdols 46 Fenols 0gdoangl. @mbolidog-
b5do  Jmbsfoengmds  doowmgls bmgeomls 10
Fodygobo  Jagybol dgEbogd-L3giosmolikgdds,
doo  Jm@ol, Lods®mggmmesb - Bgdbogyco
960390LoRgHol 3mEbY JoAOEbymsgsl Loby-
mdols Pyomms  dgy@bgmdols  0bl@ody@ob
©0MgJBHm®ds, 396@Os@y®0 hobgmols bm@ds-
@oli 960390 Lodg@ol Lads@om 3OMmyglm@ds,
®9dbogol 3gsbogmgdoms mJBm@Is, 3OMmyy-
Lo 2030 yogo@Esdgoends.

G. 80@CLIRO3 LObIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L53ICE0IAM d@MBSMS dBIdIRO NeT1, 2016 V. 209



dd™MB603S

1 gogen 42. 09d0@5Gm56 doge3golsl

Photo 42. During the congratulation

Dot10 42. C wduaaspom

od3g 3Gme3. yogo

2ogoMEsdgomo dgbgos 53539 9bogg@lodg@ol @gJBmal GmIsh jmeshl.

L@

e ,
BOG® 43. 30mg. B™IS6 jomsbnsh Ygbggrdolsl

Photo 43. During the meeting to professor Roman Kolach

®ot10 43. Bo Bpems BeTpeun ¢ npog. Pomanom Kosau

© 2016 Fgemol 2122 ogenobl bogds®mgg-
@ol  Ggdbogado  9boggdLodyHol M6y
JoOsbygasgsls bobgaomdol Fyomms dgy@by-
b0l 0bbEo@YEolL d9bgddogo JoBsLBHOMRY-
b0l aobymgoggdols Ig(3609G-05b53dOMIgeno,
boobgob@em 8936, ogoe. @M. do®oby dog-
gogadg, Oglmsggeols gOmgbyao bodgisbog-
Om  gobpoll  ©sxobsblgdom, 0dymagdmos

‘d39035000L  Joems]  (309@obdo ICASE 2016:
39-18  Log@mosdm@obem  3mbggagbiosby  Lo-
bmgeem-Lsdgyg®@bgm ©s domemyoy® 0bgobg-
®05do
Mgb3osby  dmblgbgdom  aodmgows

dmbofomgmdols  doboswgdop.  3mbyg-
09doby:
»39LH0E0EgdlL  domEga®ss3os bososydo®.
3069839096300l Mm@ysbobs@Gm®o oym dg3bog-
Ago0ls, A9dbmermaogdols
Jbmgeom sgowgdos.

0bgobg@ools o

210 6. 306GLIRNBI LOLIRMBOL VISR 3IIM6IMBOL 06LBNBIGL 1L5IIGENIM) JAH(MZS0NS JMIBIR(O NeT1, 2016 V.



ddM603o

gede 4. 306896096300 d@bs>Fomggdo

Photo 44. Participants of the conference

D010 44. YyacTHHKH KOH(epeHI UM

© 2016 (geool 15-18 bmgddgdl Lods®mgg-
@olb  Gadbogado  9bogg@LodgHol  3mAHbY
JoObygasgsls babganmdol Fyomms dgy9@by-
b0l 0bbE0EYEHOL 2o®gdml wozgobs s Lo-
0bgobd™m ggm@maool asbymgoggdols dg3bo-
A9dbogol  sgogdoydo
OmJBm@o msddogm byds@sdgomo dybmsgg-

9O-m5653dBHMIgemo,

ol gOmgbyeo LsdgEbogdm gmbrols wsgo-

bobbgbom  0dgmxngdmes  o@ogosdo, Jos]

Omddo Log@msdm@obiem 3mbgg@mgbizosby “ob-
J0bgdos s Bgdbmmmaosn  Jmbsfomgmdbols
dobomgdo. 3mbxggmgbizosby dmbligbgdom o-
dmgows mgdoby: ,,dwobsdg Y@ Yxol sy9bols
0bodgMmgg doamdo@mgmds®. 3mbyg@mgbiools
®g5b0bsGm@0 0gm  bgermgbgdols ©s dyi3-
bog®gdols Log@msdm@olie gy@bogno. 30beg-
M9b3z0sdo Imbsfogmgmdes 15 Jgggbols Ig3-

bog®o s 3Omgygbmao.

£ MODERN CONDITION OF THE RIVER

RUJI BASIN

nriko , Kakauridze Ushangi

International Journal of Arts and Sciences

gode 45. 3mbgghgbiosby dmbligbgdolsl
Photo. 45. During the presentation

Doto0 45. Bo Bpems 10K/JIa1a HA KOHePeHIHH

G. 80@CLIRO3OL LObIRMINL YdoR0)s 3dIA6IMI0L 06LB0GIGOL 153ICE0IAM (M0 BIBIRO Ne71, 2016 V. 211



do™MB603S

© 2016 fanols 7-11 9399396 bEu-b God- bofomgmdol dolbowgdo. 7 ©939dd90L 3G M-
69 dod@Ebymogsl bobgmmdol Fysmms 8- BILOOO 2. 335G Tgoao yodmgows 3mbgg-
966900l 06LEoGHHol  ©odgdHm@o, Hgdb.  ©abGosby dmblgbgoom «@@sgembsdmgaros-
3966, ©OIHOG0, 3OmggboGo gogo gogo@- b0 60bgdol Gubesdgb@ol Lsodgemmdols dob-
o300 Joganobgdon 0dgmagdmos . Bgl- b0 gOab@Hol  Fymol  @gageodgoobomgols
BH®3mgod0  (3m@mmbgmo) 3g-13  Lodgaboghm-  bodosdglbosbo  3mddobo@gdgmo  @dgbogols
39J60390  30bxgdgbzooby  «gbgdyools  3m-  J3LRIZOP-
A9bEosols m3@0dobsizool boggdmdgdon dm-

gep® 46. Jobyatgbaosby dmblgbgdobal
Photo. 46. During the presentation
Do10 46. Bo BpeMs 10KJI1a1a HA KOHpEPeHIMH

9 9399090l 3O™M. 3030 gogoMsdgomo  bgmddmgsbgmmdes  Lsdgbogdm-@Ggdbozg@o
306939096300l Lgdiost.

212 6. 3066L IR LOLIRMBOL YHoRMS 3JIA6IMBOL 06LBNGIBOL LyFIGHNIM) FHMBNS JBHISIRN NeT1, 2016 V.



dod™M603

[

N ALURROR

o) dom jest je
; phy
12Riecany z Al prof

gode 47-48. Lgjsool bgmddwmgsbgmmdolsl

Photo 47-48. During head of section at the scientific technical conference
Doto 47-48. IIpeacenareJbCTBYIOLIMI ceKuMeii

306899600l bganganmdolsls hgb@mdm-

3oL Bgdbogn®o 9bogg@lodgdol Loddgbgdeom

Rogg@gdol 2016 Feools 10-11 093936961
30doMms  3Omggbogao  gJbgg@los  bbgo-

slbgs Loddgbgdanm 99dobby s oadobols
653900mMboms  Jo@bobsdo.

30693909600l mgoigosggdo  wsbydgol
(39993mbosby 3OMPJLMEA q0g0 yogo@sdgo-

ol dog®  hgbGmdmgsl  ¢bogg@lodgBol
30 9]Bma0 s Loddgbgdam gozymEg@ol
93560 dmfggua 0dbgb Lods®mggenmdo VII
Log@msdmdolem 3mbyg®gbizosby dmbsfoag-
mdols dobomgdo, @mIganoi 2017 Faool op-
30LAMTo 250do@m gdo.

LILYOBRM-153IB60IBG™) LOIF0S6()dS

bsJs@dmnggeoe

® 0bLEOAYB0 >Bogdess hodmygemo b s-
b Lobfogarm 3OmEgbdo. sp@s@yano  dgi3bog-
Ggdgd0lbs  @s  dombobRgdgdols 0bgobg®obaols
BogILHIOdY @309l

0bbE0EYBOL oM gJBmao,
30Me3. 2. 2035MEsdgoao, oMgBm@ol Jmogw-

> boddgbgdeoem
30 by mdgb:

30y, Sbobd. 3Mme. 0. 0®gdsdgogro, dgaom-
@500 LobRgdgool wsddmgd@dgools ws g4
L3gAaBHoboll  aobymegomgdols  byanddmgsebgano,
Sbm@s. 30ma. D 393G godgoao, odogg gobym-

Qo gdol  gR@. Ig3b-mobsdIOMIgeno, sbim.
30Me3. 3. 3oMM5bmgo, Igerom@si00ls obymego-
gool  9R@.  I93b-mobsddOmIgemo,  sbimg.
303, b, @mdgobodg, d9bgd@ogo  JoHOLEAMM-
R900L  2obymgzomgbols bgarddmgsbgeo, sbimg.
303, @. ©o53mbodg, 2oM9dml  ©s3golLs WS
Lo0bgob®m  gzmampaool gobymaomgdols bgon-
ddmgobgeoo, sbmE. 3OMR. . hoboos, 5dsgg gob-
4mgogmgools a6, 3936-m5653dOMIgeno, sbim.

300g. w@. {gegg0d).

O JB@@56@gdns6 LI 3bogHem-3gmmggomo IgTseds

e 2016 (g0l ULgd®gddgddo oblb@Go@ydob
0oboddOmdagdo:  Jmogo®o  b3gEosgoli@Go

003> Jyno®sdgomo s d936-0bsddBMIgaro

000bs byydygansgs 0doibgdosh Ly e

AM®bG Y@l I 39alLhy sp@e@ygemo Igibog-
0gdg60bs s dombolRgdgdols 0bgobg®obyols
B>30920901Y-

G. 80@CLIRO3O LObIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L53ICE0IAM d@MBSMS dBIdIRO NeT1, 2016 V. 213



ddM603o0

3530L®Mgdmb 1oIg360gHem-ggeggomo 3Bomds

¢ 2016 Fgeols 0bLB0HYEHOL b3gEosgoliBo
bomos  Lygbodgogmo  hso@oibs  sa@o@d a0

3936090 9d9b0Ls> @ domboliGgdgdol obgoby-
@0ba0l Bo39eBgBAol o olRA@o@®sdo m®-
aobyao  Lmgaol  dgy@bgmdols  L3gEosenm-

dom.

930900 Lodpgs@as@gmnol 46oggdlodgdgddo

® 2016 Jaools 12-20 bmgddg@dlL LEHY-b GMdE-
by dodbyeogols Lobgermdols Fysemms dg-
9@bgmdol 0bbEo@yYEol wodgJdm®o, 3OMRY-
bodo gogo goges@esdgoeno dogerobgdom 0d-
4mRgoms dgms@ygbosdo Lodgibog@m-bogsb-
dobomggdenm  O®M0gHnMbdgdols sdysmgdols
dobboo.

e 2016

M0NSG

0bLBo@dYBol  obgobgdo

hoo@oibs

Vool

mJ®osdgoeo N oNGIRTGYY
d93609M9dgb0bs s bombolBgdgdbols 0obgoby-
®0bgol o539 @g@dol doaolB@o@dymsdo op-

Ombmdools b3giEosgrmdom.

2016 (ool
gy

14 bmgddg@l
d@9LEolb

J- dd9LEdo

‘dgbgg@s Lobgend{ogm

®9dboga®o 9boggdlodgdol Lsobgobdm Lol-

Bgd900Ls s gzmemaool Fogym@gGols ©g-
356mab, agmadsgools 3936, Mm@, 3Omy.

> gbobpdg gmanhgzmsb.

oG 49. 3d6. 39(36. PMJHMB, 3Gmg. sagJlobptg gmmbgzmsb gbgg@olsl
Photo 49. During the meeting to the dean of engineeing systems and ecology faculty, doctor of

geogrpahy sciences, proffessor Aleksandre Volchek
DoT10 49. Bo Bpems padoueii BcTpeuH ¢ JOKTOPOM reorpauyeckux HayK,
npodeccopom Asekcanapom Boiruexkom

dgbggoolols Logdo®o dggbem  obLBoR Y-
Bgool dmdogogn  0obsddOMImdsSl dg3b0gm-
05653dHMIgngdols s WM JBMOSbGdl ao3-
300000 3OMaM5dgdol, sa®gmgg Log@msdm@o-
Lo gOmmomogo  a@sbGgdol  dmdbowgdsdo.
©935b0L,  30m9g.  sangJlsbp@g  gmenhgzol
nbmgboo 2016 (eools 15 bemgddg®dl  bEY-UL
3M3bg  dJoabymogsl  Lobgenmdbol  ysenms
dg90bgmdols 0bLRoRydol odgl@dm®ds, 3G M-

2gLe@Is 53539

3030 3og5Msdgoends
390 9Bby hosBods Loxs®m gdi3ogdo mg-
dobg: «gOHMboYE-mgsO3MmRYmo  3OMEgLgool

Go-

0obsdgdmgg 3OMdamgdgdo s domo  Ggye-

o®gool  abgoon. w@gdizogdl  gLF®gom©bgb

B3 BIBHOL 300xgLm@-dsb§ sga gban gdo,
©53dodmogMgdgemo  3u@lLol  LHyogbdgdo s
sb3o®sb@gdo.

214 6. 3066L IR LOLIRMBOL YHoRMS 3IIA6IMBOL 06LBNGIBOL LyFIGHNIM) FHMBONS JBHISIRN NeT1, 2016 V.



do™MB603S

gogen 50-51. Logsoo @gdiogdby
Photo 50-51. At the public lecture
®oto 50-51. Ha ny6au4yHoO# JeKuuu

53539 gl goododms dgbggods s ym-
A9BoL  3OmRgLe@-IsLfogmgdmgdmsb s

©9356m5b, OMImol EAHMLsE dgoas dgmsb-
bdgds, @M 30m8gbmao yogo yogo®Esdgo-
0 sb30@sbGgdol ImIbowgdsdo doomgdl o7
Bo®  dmbsFoggmdsol. Loobgobdm Lol gdg-

dols s ggmenmyools goggm@gBol ©ggebols,
®adb. 9936, wmJBHm@, 3Omeg. sangdlsbwdy
goahgsols Fobopowgdomn LbEy-b 3m@by dod-
gbyeosgsl Lobgermdols Fysgms dgy@bgmdols
0bbB0AYAOL oMgJBmMo, 3OHmRglm@o dogo
3ogoMsdgomo 2016 Ferowsb do(ggne odbs
03539 Bo39d9dby  Logngaom  gycdbol -
“2009dml ©oi3gs s Loobgobdm ggmamayools
30Mdagdgdo” - Fobisgombog.

LA y-b 3mEby dod-
gbyeosgsl Lobgeomdols Fysgmms dgy@bgmdols
060G YAl oMgJBm®Is, B9d6. 3936, wmd-
AM@ds, 30mx9bm@  yog0  gogo@Esdgomds
3o036m LRl 3mEby JodEbymsgsls Lobg-

gemdols  Fyoms  dgy9@bgmdols  0bbEoGydob
doe{ 93960, dodo@nygangdgdo - boswspols G-

odgg  IsoL30bdangdls

3003 Fgmoldogdo, sbiggg Jodoldog®o g&m-
bools
OIUPYRICTE

30mdagdgdo s  dommob  d@dmanols

bo0bgob@m-g3mmmpoygdo,  sbggg

b00-Lo0bgobdm  Igmmwgdo. dmblgbgdols dm-
el ©93563>, 3OM9. ©. 0gsbmgds 3Omyg-
Lo 2030 gogodesdgoenls dglmogosbs  ggo-
390BgBoL Lbgopslbgs ompols b3gEosmol-
Bgomsb 53 mgdoby Logngdiom gu@bLol §o-
Jombgo.

e 2016 (avoli 19-24 9399d96L  LEy-b

3m™Aby Jodbymogols Lobgermdols {ysams
d9996bgmdols 0blEo@dy@ol womgJdmo, @gdb.
3936, @mJHm@o, 30mEgbmao  gogo Asz3o6-
©sdgogro  dJoganobgbom  0dymygdmes  dgans-
@gbosdo, dAglbEol Lobgawdfogm Fgdbogye
960390LoRgBHdo Loobgobdm Loli@gdgdols s

9300300l BoggeBaholb b aegbhgdobom-
3oL Logrgdiom 39@Lol Fobszombag.

19 ©939309aL dgeps Fgbgoeds gbogy®-
LodgBol bsobgobdm Lolgdgdols ©s ggm-
@mao0l  Roggm@g@ol  ©g3obmsb, gmado-
o0l dg3b. @MJHm@, 3OMx. sangdlsbody
go@hgzmob, Mmdgads aoo3bm  gbogg@Lo-
AadoLb  dgddmaocl, 3Omag. 39HGg  3modsb
bgandm§g@ogo b@dobgds dmfgggol dgbobgd
s bogngdiaom  Lodydom ggads, GmIgaro

539 303goge 0bs 9bogg@lodgdol 1 3@m-

G. 80@CLIRO3 LObIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L53IGE0IAM d@MBSMS dBIdINO NeT1, 2016 V. 215



dd™M603

@9JBMG0L, 3OM9. gmoEodg® @sysbols do-
90. bogngdizom ggads dmoigegws 16 s3s©gdo-
9@ Losol. Lolfogamm 3ama@sds dgmsbbdg-
dge0 0bs Loobgob@m Lolgdgdols ©s ggm-
eyooll  Gogu@mBgBol  dgbgdombsdyggdenm-
b0l gomgedols godpagbmsb, @gd6. dg3b. 3ob-
©0ESEA, M3IbE Mgy dgdogmsb.

9J30900 ho@odws ddgb@ol Lobgendfo-
30 39db0g9® 9bogg@lodgddo 19-sb 22 ©g-
399000l homgmom mgdobyg “aodgdml ©sigs
s Loobgob®m  ggmamaool  3Gmdangdgdo”,
bogm 22 ©09393090L  goods@ms  dgbggods
o.l. 3933060l Labganmdols d&glGol bobgeo-
IVogm  9bogg@lLodgdol GgddmOmsb, 3gwo-
amaool  dgEbog®gdsms wmJBm@, 3Gme. sbs
6039
390305500l

bgbg®msb,
303505 dg0@0
B39 A9B0L  ©g3obmsb, doman. Ig3b. gobg.,
©M@GE. 00065 56M5dmgobmab s Lobmgs Lo-

Omdgadsi  3Omxgglm@o
Vodowayobs

NoMm @adiogdols Fogombgs mgdaby «podg-
dob 5330l 3Omba gdgdo
gods@ols  (3gmo@gdoll  gmbbgy.  Logddol
399095, 39M3GG00L GoggarGHby po0do@-
0o MmPoEosmg®o dgbggods, GmIganlisg gb-
V09000696 gogaedadol  wggebo,
393b. gob., M@ 0G0bs S3MSMgs, ©ggobols
dosaomg Lobfogam ©o®ado, agmad. dgib.
3obPos@0, Mm@ myglobs y@osybmgs ©s
93560l Imswyoeg  Lodgibogdm  ©omydo,
39Ma@. dg3b. gobpows@o, wm@E. Bo@osbs dg-
agbBo, 5pM9m3g 2gma®-dobg@. 393b. ©mMIH.,
30mq. doJlod dmysbadmgo. 2016 {anols 22-
23 09399090l 30mBgbmAds yogo yogo@sD-
gognds  Loxo®m @gdizogdo  Foyggzombs  agm-
gea00l, g9my@oxgools ©s Fg@obdol b3g-
[-MI-IV-V - 39@bols L oogb-

05b5dg@MMgg

doee.

(3059500
Hgob.

gede 52. 5.b. 39393060L Lsbgmmdol 3@gbGol LsbgmdFoge 9boggdLodgd o

mgJ30gd0L §oz00bgobsl
Photo 52. During the lecturing in the Pushkin state university of Brest

®DoT1o 52. Bo BpeMsl My0JIUYHON JEKIINU B OPECTCKOM rocyIapCTBEHHOM YHUBEPCUTETE
uMm. A. C. llymkuna

216 6. 30AGLIRNBIL LOLIRMBOL VISR 3JIM6IMB50L 06LGNBIGL 1L5IIGENIM) JA(MZS0NS JMIBIR(O Ne71, 2016 V.



dd™M6030

goge 53. 3dgldol bsbgamdFogm Ggdbogy®d 2bogg@dLodg® 3o

9J309%0L Fogz0mbgolsl
Photo 53. During lecturing in state technical university of Brest

®oT10 53. Bo Bpems myO0JIUYHOM JeKINH
B OpecTCKOM rocy1apcTBEHHOM TEXHHYECKOM YHHBepPCUTETe

3deggbongmo

e 2015 Farosb 0bbE0G Y0  5JHoydswss
hodogeo LHy-U oo xobsodols bogem bogm-
godols bobgenmdols sg@mobgobg@ools s be-
Lby@bosonm  Ggdbmmmyogdols 3OMRgLogm  jm-
egxdo 2015 Fgeol o360900800 9090 3G My-
@odol - Lobmgam-bsdgy®bgm  dgaom@sizos
(530MIgEr0m® 5305, J0EAOMIGEr0mMS305) -
(ogaggdbmsb  3@mxygboym L ogemgd5do
(3Oma®sdol  byanddmgsbgangdo:  0bbEo@yHol
©003JAmM0, 30M7. 2030 Aog5MPSTgoEo  ©s
dgeom@s0ol gobymegomgdols gu@. dg3b-me-

153g(36090@-3@5JBogaEo I9T50dS

boddOMIgemo, B9db. s3o. @mIFm@0  by@ed

gedgobodg). @gdicogdol obsgombo g@odmo-
00350 03b53696056 0bLE0EYGHOL 05bIIOMI-
960: Bgdb. 393b. PmJHMGO, 3OMmA. yogo yo-
goMesdgoao, Bgdb. ogoE. mIGmG0, bY@d
gedgobodg, 8@, L3gaosmolBo gohggerg 3gb-
bmdgoano, 9x@. b3ggosgob@o, bmgen. dgy@ab.
5350, EmJFmeo xgdogn  gobodg s Sy@moaby.
5350, mJBm@o  dsos  gogsdodg. 2016 {ganls

Lolifoganm gu@lo  goos®s 34-do.

ROLIBGBSGO0L RSG3S

® 2016 Gaool 8 oganolls LEyY-U Lsddgbgo-
@m go39HId by bohodes 3OMG. yogo -
g3oMsdgomol wmJBm@sb@ol, dogs yyayho-
ol @olig@@Boiools @o3gs mgdaby "gmanbgmols
56 Mdby

303d0b0o@ gdaeo @ 9bogols

do@d@ 9b0sbo
0golgdgdol  aomdxmdgligdo-

BRIHRS boswoy-p@biol  dy-
EOOMEAS(309E00
Lomgol" o dogbods sa@mobgobg®ools s3owg-
dog®o  mdm@ol [megds Lobmgem-bsdg-
¥Obgm dgerom@s305o.

G. 80@CLIRO3 LObIRMINL YdoR0)s 3dIG6IMINL 06LBNGIBNL L53IGE0IAM d@MBSMS dBIdIRO NeT1, 2016 V. 217



dod™M603S

Bod®™ 54-55. ©olgdEsEool ©d(3goLsl
Photo 54-55. Defending the doctoral thesis
®oto 54-55. Bo BpeMs 3aIUTHI AMCepTALNA

058(M 336590 3MBSTYORIMdS

© 2016 Ganol 17-25 Ugd®gdogdl Lsds®rmgg-
emb  dg3bogdgdols ©s gobsmangdol  Lsdo-
boLEA®ML m@Asbobgdom J. mdogolido, Logs-
Joggbm (39600 — «gJbdm xm@x0sTdon,  ho-
Bops dgi3bogdgdols s 0bmgsizogdols ggl-
Aogogmo - godmygbs. ggbEogsaol dobsbo
oge Lodgbogdm 3gagggdols o 0bmgsog-
b0l bgeodgFymds, J3ggbol Lodgibog®em  3m-

B9biosgols Fo@mdmhgbs s Lag@msdm@molim
3°dmELo@gbol aobos®gds. gglGogsgols I¢-
‘Jomdodo JmbsFogngmds doowem LEy-b 3mEby
doabymogsls Lobganmdol Fysems dgycabg-
60l 0bLE0GYAHOL odgJBm®ds, Bgdb. Igsb.
©mJd., 300mg89Lm@ads 2030 ogoMEsdgoeds
> 0bLA0EYBL 39(3609O-m5b53 IO M0 gddo.

218 6. 30aGLIRBI LOLIRMBOL VISR 3JIM6IMB0L 06LGNBIGL 15IIGENIM) A0S JMIBIR(O Ne71, 2016 V.



doM6030

gode 56. ggldogseol gmgamdolsl
Photo 56. At the festival

®oTo 56. Bo Bpemsi pecTuBalis

06LB0BIABOL 2016 VROL 35850X3I3IR0 d3@&S6BIB0

® 0bLBHOBAYBHOL dybgd@ogo  oHILBHOMAY-
b0l aobymgzgomgdols dg(3609@-05b53dO ™I gen-

do, Loobgobdm 3g3b. s3o@. wm]d. 8s@oby
Vogawdygddgd doowm Llod dmms @ylbmsgganols
9omgbyano  Lodgi3bog®m gmbeols sbhognasb-
AEs d936090ms 33e0 93900l 2MobF0;

® 06LB0AYBOL d5bdbY LR Y- JodmMGy)-
bogn®o gogg@@gBol dopolBemsbBds bergs®
356gm533s  doowm  Llbosd dmms  @Gyglomsgy-
gols gOmgbyeo Lodgibogdm gmbools dog®
3odmEbogd o dogolG®sbGms Lol sganm-
3350930000 30MgJBgdol a@sb@o;

® 0bLEA0AYBHOL  dybgd®ogo  3oHILAHOMRY-
b0l gobymgoagdols d93609G-05653 G Mg e-
ds, Loobgobdm dgb. s3op. wm]d. 8s5@oby

Vogeo5g>dgd Joowm Llod dmms @gbmsoggenols
9Omgbyamo  bsdgEbogdm  gmbools  dmgangge-
©0sobo  0bpogoysey@o  Lodmyboydem  Lo-
bgand{ogm Lodgibog®m a®sb@o;

® 0bLAORAYBAOL goMgdml oigols s bo-
06g0bOm  gzmemaool gobymagoggdols dgbo-
9O-m565ddOMAgends, Hgdbogol ogoE. ©mIP.
0530030 byg3s@sBgoads Joowm Llod dmms
Ogbmsggeols gdmgbygao Lodgibogdem  gmb-

ol 3mgen 93500560 0bogoygsmgdo Lodmy-
boyg@m  Lobgedfogm  Lodgibogdm  a®sb@o.

06LB0BIBOL 950)03%10)0)56538HMIRMJ0L 3 HS6RIFISO

¢ 2016 (eool 1-10 3o®d@L  0bLGoFYEOL
©0Mgddmao, 3Omygbmao gogo gogo®wsdgo-
g0 dogaobgdom 0dgmagomes  Gosbobol 3.
3MLE0hg30L Lobgaomdol Lobgamdfoxm sa®m-
H9boEmyon® 9bogg@lodgHdo, Lowsg Jgwe-
3o Modgbodg 360dgbgermgobo Ladydom dgb-
ggods. 2016 Gaool 4 dod@AL  @osbobols 3.

30bLE0hggol Lobganmdol LobgendFogem sy@m-
Bgbmermaoyg®o 9bogg@lodgdol @gJdm@msb,
B9dbogol  dg3bogagdoms Mm@, 3OHMRg-
L@ bogo@so d0dmgmsb dgbggodolisls bgeoo
dmgfgde  0obodd@mdgmmdol  Igdm@sboydls
LA9-b 3. dJodEbymsegsl Lobganmdbols §yoeo-
0o 3g9abgmdols 0bLB0HYHLS s osbsbols

G. 30AGHIRIBSL LObIRMBOL VISKMS 8II@6IMB0L 06LGH0GIBOL 1dIIGENIA) F@MBSNS JHIdINO NeT1, 2016 V. 219



do™M603

3. gobEohggol Lobgermdols Lobgandfogm oa-
0@ gdbmemmaon® 9bogg@lodgdl dma@ob.

2016 Gaool 5 3o®BL J dmlgmgdo dgops
Jgbggems @gbgmols dop®m@gdbogols ©s dg-
gom@s3ool  badgibogdm-3geggomo  obl@o-
AYEOL oMy JBOGOmsb, @ylgmnol dg3bogdg-
doms  ogogdools  sgogdogml, 6-mb  dm@ol
Logdodo
GOGby  JoOEbymsgslb  d93bogdge  dowly-
390L  dgemom@siools s Jodm@gdbogyo
bopagomdgdol Jodos@m e gdom ©s dobo 3gewg-
3900l gOMMbdmog  aoa®dgmgdsl.  dowgdym
0dbs  Fgmobbdgds  mobsdIOMIgnmbols  dgdm-
@obedol Jmdbowgdol dglobge.

2016 Faools 9-10 dod@L J dmbgmgdo aoo-
dodms gbggodgdo 3. @mImbmbmgol Lobg-

30b0593056. dggbm  sgogdogmls

gebdol Jnbimgol LobgedFogem «9bogg@lodg-
Aol 39ma®ox00l  GogymBg@ol  ©gzobmasb,
@9bgmols Ig3bog@gdoms sgoegdools §930-3m-
M9L3mbgbd, 3OMBgLm@ Lghygo EMdGMEoO-
950gmsb, 53539 Rogg@gdol ©ggobols dm-
500 gbmsb, 30MBgbm@ sbpMgo dGgoobol-

0ob s RogBIHol  3Omgzgglm@-dob§og-

gda gdmsb. bogods@o dggbm dmdogoen  mo-
65O MIEmdsl, OMIgaroiE AoRMAIS ™mGo-
(30590 39dm@Sboydom.

e 2016 (ool 5-12° 0gbolils

s gJlobp@sl  Lggeooblgols
960390LoRgdol do{gg30m 0dgmagdbmes LEg-
b 3. Jodbyeogol bobgamdol (ysams dg-
9Obgmdol 0blEo@YEoL wodgldmao, 3Omyg-
boGo 030 gogodwsdgoano. 2016 {anols 8 og-
bobl J goygbslido bgano dmgfgds gyOmog®-
0005653dOMgmbdol bgandgd g gdsl sengd-

J 3obsldo
Lobganmobols

Lobp@sli Lygeooblgol Labgermdbol 9boggm-
Lodgdol Fyamol @gly@lgdols ©s Lsobgob-
Ao 0bLAoAYHLS s LEHY-L 3mEby JodEby-
ogol bobgamdols Fyomms dgy@bgmdbdols ob-
LA0AYAL do@ol. byedgz@gagds omgogol-
F0bgdl sbogasb@ws b3gEosmoliggdol aoi:-
geoolbs s bog@msdm@olm a@sb@gdols go-

0mdaog dmdbswgdsl.

gode 57-58. 90003H005653O@mmdol bgmgz0gmgdsty bgmdea§gdobst
Photo 57-58. During the sign at the collaboration memorandum

®oto 57-58. Bo BpeMs nmoanyucaHus cOrJIalIeHUs: 0 COTPYAHHYECTBE

220 6. 30aGLIRNBI LOLIRMBOL VISR 3JIM6IMB50L 06LGNBIGL 15IIGENIM) A0S JMIBIR(O Ne71, 2016 V.



do™M6030

® 2016 (aools 1622  ospg50LGHmL  bLEY-b

3™Eby dodbymoegsls Lobgermdols Fysgms
dg9@bgmdols 0blGoBgBol wodgJdm®o, &g4-
3936, ©mJ@mao, 3amggboGo gogo  gogom-
sdgogoo  Joganobgdom  0dymggdmes  dgeno-
@9bosdo. gobo@Gol wAML opo dgbgos dgeoo-
@bools dgbog@gdoms sgogdools dgenom@os-
0bLBoGYBHoL  wodgBHm@l, @gdbogol

3936090 gdoms  3obposd,  wmEgbd  bogm-
emb gobmbobls s dgans@yliools Fyemmols @g-

300l

by bgdols  3md3egJby®o  godmygbgdols  Lo-
393b0g@m-ggeggomo  0bbHodgHob oGy -
AMOL,  doGmb  sanglsobpdg  LESbgggohl,
Gmdgols eAmbsi bgmo dmgfgas LEg-L .
doazbymogsls Lobganmdol Fysams dgyabg-
Mol 0bbE0EAYEHLS s dgmodylools Fyanol
Agby@dlgool 3md3egJlydo gsdmygbgdols bLo-
3936090 m-33a 93000 0bLEA0HYHL de@ol mo-
659 dOMIgmdols dgdm@sboydl.

ged® 59-60. 90000gOM056533G@Imedols Igdn@sbr7dby bymdm§g@dolsl

Photo 59-60. During the sign at the collaboration memorandum
®ot0 59-60. Bo Bpems moanucaHuss MEMOPaHAYMa 0 COTPYIHHYeCTBe

® 2016 (ool 7-8 bmgddgdl ULRy-L 3.
Joabygasgsls babganmdol Fyomms dg9@by-
moéols  0bLEORAYAL 9303696  (396HGs @0
hobgmols be@dsgnols ¢bogg@lo@dgBol §odyge-
bo 3Omggbmagdo: 0gx0b gy, xoby @ym ©s

0mby  3my. dgbggedolsl  bgano  dmgfgds

YOM0gONMS65IIOMInmbols

5L by s

Tyomms dg@bgmdols 0bLBo@dy@Ls ©s (396-
BOoy@o  hobgmols  beo@dsgools  gbogg@lo-

G9dL dm@obs.

by dg 3@ g
doObygasgsls  Labgamdols

G. 30AGLIRIBSL LOLIRMBOL VISR 3IIM6IMBOL 06LBHNGIBOL 13IGENIM) dHMBINS 3BTOIRN NeT1, 2016 V. 221



dd™M6030

ged® 61-62. 90H00gG0056533G@Imedol by Vg nmgdsby bgmdm§g@dolsl
Photo 61-62. During the sign at the collaboration memorandum
®oto 61-62. Bo BpeMs noANMcaHus COTJIAICHUS O COTPYAHUYECTBE

222 6. 306GLIRBI bLdObIRMBOL VISR 39IM6IMs0L 06LGNB IS 15IIGENIM) A0S JMIBIR(O Ne71, 2016 V.



dd™M603S

FoEe 63. 9000900056533G@Igedols bganVgz6 e gdols

Lsgomnbgdol gsbbogngolisls

Photo 63. During the consider issues of the collaboration memorandum
®oto 63. Bo Bpems 00cyxIeHHs] BONPOCOB COIJIALIEHHS 0 COTPYIHUYeCTBe

® 2016 feools 12-20 bmgddgdl LEy-b Gemd-
by dodabymogol Lobgermdols {ysems dg-
9Hbgmdol 0bbEoEYEL wodgddm®o, 3OMyg-
bodo gogo gogo@esdgoemo dogerobgdom 0d-
4mxggdmes dgas@ylbosdo bodgibogdm-bogsb-
dobomgngdanm O gHnMbgdols  sdys@mgdols
dobbom. dgbgged@olols Loygdo®o dggbm  ob-
bEodydgoob 05b5ddOMI@mdSLs
393609@-05653dO ™I gdols s M JBMASb-

dmdogogn

B39O0l 25330m0  3GMAMsdgdols, SaMgmgy
Log@msdm@olm  ghmmodgogo  y@sb@gdols
dmdbowgdsTo.

16 bmgddgdl dgops dgbggods d@gLEol
Lobgedfogm  9boggdlbodgdol 1  goxg-©gd-
AMOMSD, 30mg. goohglgnsg ©ASAbmsb. boy-
d5@0 dggbm Lolfogenm 3GmEglido mobsdgo-
Omgg dgEbogdgmo dow(gggool sbgdpagals
> dmdogogn  05653dOMI@mdsl. Lodygzogdo
‘dgosbbdgool dgdwgy, ol dgm@g bobgge®-
‘do, dmdbospes s bgmo dmgfgds LE-L .
JoObyasgsl bobganmdols (ysgms dg9@bg-
Mol 0blEoGYHLS s dAgLGol Lobgandfo-
QM 960390LoRgAL  Jn@ol  0sbsddHMIgoe-
b0l 399 5boydls.

e ¢ ¥

BOG® 64-65. 05653FGMImMd0l gBMSbrydby bymBemFgdobsl

Photo 64-65. During the consider issues of the collaboration memorandum

Dot0 64-65. Bo Bpems noanucaHnus MEMOPAHAYMa 0 COTPYAHUYECTBE

G. 80@CLIRO3OL LObIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L53IGE0IAM d@MBSMS dBIdIRO NeT1, 2016 V. 223



dd™M603S

LOAFL3IBB ) LOIFNS6(MdS

e 2016 (aooll 1 o00bgdopsb ULsds®mgg-

el SEy0emd®og
9Omgbyamo sLimizosizool Fodwaobgdom 599-1
3obgomadgdols Losygb@ml (USAID) dogd ob-

LEA0AYEHOL ©oMgJBm@o, 3OMG. 2030 Aogo™-

030003I>ON G ESNS

©sdgoao  ©s0bodbs  3@mgJGol  "gawods@ols
(3o gds  SEo@mdMog w©mbgbg - 3meo-
Bogo ©o JIgrgds" Lmgemol dgy@bymdols g9d-
b3g®@o.

go@eo 66. gJu3gddol LyBdogogzsgo
Photo 66. Certificate of the expert
®oTo 66. CepTudukar skcnepra

® 2016 (el 0bLGoRyHOL wodgBmao,
3009, 2030 gogoMwsdgzomo obodbya o]bs
bodobgobo-3glols golgools ao®gdmbg bgdm -
dggdols dgxsligdols Lobgedfogm Logdlsgm-
A 3mdobool mogdyxwmds@gew.

® 2016 (geol obLGoRydol wodgd@mao,
3009, 2030 3ogoMEsdgomo ©obodbya obs
b5 Jm-mbdognolio-x godsbols bogmmdliswgbols
©>  bo]m-mdo@olo-g@b@ydol  goblowgbols

96903009m986950L gO™mbools gJli3g@@o.

LObIKRIVOB™ 860336IRMJOL LHIIFSM JIL3IRGIBO

bsJsdmnggee o

¢ 2016 Feools 13 o3@o@l Lodo®mggeomls
d9360gMgdoms  gOmgbye  s3ogdosdo, dmo-

oM 535093d03mb-d0gobmsb  d-b  0@szeo
JOOsb0sbmsb as0ds@ms  Lodydom dgbgg-
@s, Omdgamog gbgdmes dog bwgobyg obog-
ool 30@E0L, J @sbogols s wodmygomg-
g0 930mbm3ogyg®o  bmbols 3G gdgdmsb

©5353d0Mgd e Logombgol.  ©odpols  Lbgs

3bmdogr  393609@-L3gE0o@molBgomsb ghmsw
Lbomdsl  gb{dgdmes  oblgodygdol wodgd-
AMA0, 3OMG. 3030 Aog35OE>Igogo. 3OM.
3080 3035053300
Fobopswgdom dogo bemgols Lobsdodm bmeano-

Lbemdsbg  godmgows

bs s dpobs@gms gbEeo®ogddo ggmamyoy-
@0 Jpamds®gmdols LOgmmymgomso dgb{sg-
gools Jobbon  3OMém gdgdbol  wsbYLE oo
30mabmbodgds  AbbgoadslIGodosbo  @odm-

224 G. 306GLIRNBIL bLdOLIRMBOL VISR 3JIM6IM50L 06LGNBHIGL 15IIGENIM) JA(MFS0NS JMIBIR(O NeT1, 2016 V.



dd™M6030

A5 MO0Ymo  dngaodgdol gomgsoli{obg-
dom, @sboi dbs®o woydodgl Igibogd-L3g-

(30o@obEgdds.  Ladydom dgbggo@ol  ©olsl-
Ol ‘dgomobbdwbygb,
3936090 gdoms  gOMgbyeds s3o©gdosd Log®-

@md  Lods®mggenmls
05dm@0lem  Bgbeg®do  2odoMxggdygeo  Jmb-

Lobpgs@s@gm

¢ 2016 Faool 2 0gbolls J. d5jmTo sbg@de-
oxobol, Lods®mggeml, oydgool, oldsg-
gools, 93@5060l, dganm@yglool, ygosbosbgmols,
bmdbgmols ©s Lbgs Jggybgdols dmbofoggm-
‘dgoddbs 3ISE0(30
Stop-Metsamor. doJmdo dodwobodyg 30bggdgb-

dom

Log@msdm@olm

300l Abgegeomdolols sbg@dsoxsbols bsizom-
bogoy@o  ggm@myoydo 396G®ol  YR@Omids,
-6 Bgedsb  bgobosamgds aobsibows, @md
dg{odm@ols  s@AmIg@o  gagBOmlbopago
dgdodgmdls  Lgobdygdo  of@oyg®d  bmbsdo.
dobo  gJbdenys@oiool  gows  aogows 2006
Foeols, Gmdgeolsi bmdbgmo 339 10 §Fgeros
sboby@daroggol. gl Log@mbgl 9Jdbol s@o-

LA®YJEogdol @odgJdm@ol, d-6 3odygzs bo-
bo®odol Lobganbg dJmodboml mygoEosmy-
@0 (goomo Fobowswgdom — 3mbli@®ydioyd-
‘do JmboFogrg Jgg9bgool dgiEbog@gdmsb  g@-
0o©  5JBoyg®o
393609093353 Joo@mb.

dobofomgmds  Jodmggeds

doOBm Ladb®gm goggobosl, s@sdge dmenoos-
bo Jbmgmoml. gmsgoiool dmbsfomggdds
bgemo dmofgmgl Log@mosdm@obem m®ysbobe-
Lobgedfogml  dgmoymgdmsb
d9(odm@ols

(3090mob s

dododmgol,  @gpombdo

Log@nbols dglobgd.
>bg@Mdooxsbol 3MgboegbBol 0. saroggols

>9L-olb

05mLbmdom  Lsds®mggermdo 9gbos dgodbsls
>GMIPA0  gargJBOmbswagdgdol 3dgbgdenm-
b0l Lofobos@dgym dmddsmds, Gmdaols jm-

@by 0gbs
3080  gogoMdsdgomo. ¢bws  dgoJdbsls  15-20

0@ E0bsGM@ s 30mgglm@o

3o30obo  Lodydom xauxo, Gmdgedos dg3-
@b LoJodmggaml dgibogdgdo.

0653®303350

® 2016 (arol 22 ULgdBgdogdl 3Omxzglm®-
do 2030 gogodsdgoends LoJodmggeml Bgd-
bogn® 9bogg@lo@dgddo dodwobotyg dg-6 Lo-
9gOmsdmdobm  bsdgEbogdm-@gdbogg®o  jmb-
3909600l - ,Fyomms dgy9@bgmdols, godg-
dols @ogol, s@Jodgd@dydols s 3dgbgdanm-
0l mobodgdmgg 30mdagdgdo™ dglobgd ob-
B9M307 dolEs Lobmyspmgd®ogo 1-gano >@-

boli  Loobgm®dsiom
(18:45).

3053995 ,,dm5dd9

2016 (aool 30  ospgz0LbBmL  asbgm
,,Georgia TODAY" —do godmd3gybos LRs@os
“New Manual for Melioration to Boost Agricultural
Education and Agri-Business”.

G. 30AGLIRIBSL LObIRMBOL VISR 8IIM6IMB0L 06LGH0GIBOL 1dIIGENIA) F@MBSNS JHIdIN0 NeT1, 2016 V. 225



8

BUSINESS

do™M603S

GEORGIA TODAY

AULET ba: 18, 2018

New Manual for Melioration
to Boost Agricultural
Education & Agri-Business

Frol. G Cioreeddor byl wirfs Loy Koc by sy,

nder the asgls of the

Cochran Peloweip Pro-

Pam & the Water Aan-

apement mstieoe, Pro-

pam Cosednatos & the

115 Embasay 1o Cheor pa, Dez=na Deske
wadan or ganized & mam ber of vdectific
warlabops while Prof. S Gavardash-
w21 and el esgiabs and spactdlats of the
wiith e st of peofessionad
dewslopmers raveled bo CdF o 3 and
torth Carcling, L15A, andthers ghered
nform atlon regading melloration
vatlomd uae of wates resca oo, @ well
asprotection agalzsisoiler cslon Azthe
LIS universises and Water Mansprment
Assodations the Georplan delegaton
becam e fmmille Il.lhﬂ‘&ld‘n!\'tﬂm

of appbeuing sb= e orabombothinterms

Senor Frogrom Masage: of e Cosheon Fellowshs: Frogrom

of selenkific and praciieal agzuum

The main chjective of thm Coclzan
Pellowhip Pecgram s to Sevelop fam
= et nd prom otethe rdsing of
the apr] citoe al edocat on beved ol y g
specialsts thatinnenwillresitinag |
Busmess development

Asazesudt ol part,

e peseslng Hackelons o the
Tl s Brmeieg

cultir al Sclences and Bio-System uqi
neering of the Engineering Paculty of
the Geceglan Technical Uriversing as.
well an Maatern, PR cand daes and
yourgeeseanchsd entsty woakinglatize

u‘.wwﬂpn'og;nmutmon
the sdemfe e practead expaimes
pEimed, them anudl for apriodtre mel-
sraon —Trrigation, Dralnsgn Eroslon.
authored by Prof. Gavardastwill was
pablished. Georpla bas met seen such a
bl cathon im the past 30 peans.

The o m amsal “Irrigasion, Drdnage,
Erosion was mplled sccording to the
‘aurrently oparating soon pogran
Aot Mell o on andls intended

el olag i rogmeeing noal -
:»aur_ch-:-o n.ean.rs:u—heumm
e diso e uasdby e [masies of S
tir e ard Natral Smnces, ind

wpedalists of Tovscrmet Profection
2 well 2 otber frgerescnd emglueer-

3.
T sl ervom wdditor of Ehe el was
Acadmmidan e MNatiebedl, e soad-
emicn-secretay of the Agsd conunsd
Sden e Divis onalthe Gear plan Tad and
Acadeny of Scemce and the edtos is

Eduard Exihaiasndll, Diostor of Bngl-
meesing Soimres, Professoe of tee Engl.
aetwing Racuty of the Gemglen Tedrd -

Dieazssd in them ausd, comprislng
410 pages and coml sring of 11 chupters,
are all pressnt. iy developeenes aom
Fled in the sdenee of vaious world
Eeading coumtriss (U7GA, Twasl, China,
German, Poland, Fassd s, ete) over the
past 50 years that are required fa pro-
fraalonal g owth bn the strateghe fisld of
the countay o i e of the Hgh-prics-
Etysubfield of it = -m dloration
The mamual, 2 cear byl titls, con-
sistaafthees = anparts e parion, draln.
age snd moslom, wheee innovaties
Ip roadhes to all three i emds of meida-
on, a3 well as it grobiems, are po-
videdin dntal ol plant ~wakee and the

ways o solve lssues by use of = odem O

me=thods and technoiogies

Them amal .-x.i.ummoumeq-
Ing taogle euk Wwurwittn malintore o
lagroven ndmp: erdes(modern
& e o b igation — v dning down, ddp
b Fertipatinn, etc.) and protec-
Hom agalrat erosion, mew constructons.
of the combined Bweedlocs deanage
system (appeoved br Geapl e paten)
and. solutions that b ey hesn
deslgned ad put into :l'lvt by e,
Savardasheill,

The lsnms dlsssaed in chapters 20
and 2 @w of patiade nters- with
Poof. Gavardasheid, with the fimandal
asedstance ol L5 ALD @ad ALAG, pro-
whding a climate oudook according to
each murkdpally of Georgla for thies
Sffrw et powlocda: 20052000, 2072030
and 2093-2300, as wall as calodating
mlioraticn and Foaest pesourass risks

s s DROBIN0S, RAILIP, JAITHLY

o dming wates des and of plats 5ol
and water oo o conrions and o -
mats change backprourd The author
comsdm tim dgiicmce ol pectim
at the highest sclentific level

v i pality and i scsses esining bl -
entific reena chy dim e pere ity ind-
zators and recomm e daans Jor reduc-
Ing sodio-sconsmle Maks im ordsr 1o

- saive e peoblsms cammed by olsare
4 =k,

. Fudly represanted in odoned
Eastationy theabkovof el patd on, dr ain-
agn. etoslon md forest pescupces ame
cabeulabed by the sughor be abigh pred -
o withreweds dhnemds bd d. ™ n
colared maps — making the mamal
wisaly appealing to youmg sdendsts.

T sl “Irrigasion, Drdlmags, Broe
son” was prepared under the dbect

go@em 67. LEsGos gddgm ,,Georgia TODAY" —3o
Photo 67. Article in the newspaper ,,Georgia TODAY"
®oto 67. Cratbn B razere “Georgia TODAY”

Instrastions of Azsdemloian Archil
Trangiehvlil, Factoe of the Gecgian
Teciwical Ui verdiy based on 1ecam -
-md.lﬂommplmmmr.:u.'bd’a-
maplry of thre miew sozeditetion peried
of the waining peopam Apdcdia
MnlSoratiions bel d Septem ber 2428, 200,
by the Mationd Carter of Egperts for
Emproving sducaSion1evel as sat outby
the Ministry of Education and Sd=nce
of Gexga
&5 the mamd the sdbor ratends b
wprdal matitude to the rector of the
Gieorghan Techrizal Liniver ity Withinis
caf, thw bocitural melloradon
paog am inthe dr ecfion of pralessiord,
Bechd o s Mass vand Dogwid corsm
was aocredredat 1

Paculty of theGear gan Techrl
wersity in the sobdield of .-g,ncuhna.
Medboration, and unde the supnmlm
of Pooll Gavardasdindd, has
young Ph.D. camdidatee, Ta:l"tu
Supatasbll @ud Maka a and
Master' ;mmn.-wa.ulau.umn_um
-u:n wscomsafully sslevant academic
degees. This was ackiewed with the
Enadal @dstace o thedodorlal g
paegram o the Shota Fustavell Hatdonal
Selentfis Pusd amather dear fhusa-
Hem of the developmerst potertial of
Emovative poolects provided in the
manual ~“inigaim, Drdnage B osion
vl Gavarcashol b, Frafessce, Doctor
Tedwisd Gdmnan, Head of the Das-
toual Propras |n Agriadhual Melora-
fon = ths Enpinsering Faoulty of the
Georplan Techriesl Univerdts and

L T

e

o BRDBMIBS, EEIEITR,

A5MVR0

Mrecta of the Teotie Mimddnleva
Witer Manapem ant Fttute o the Gace -
glan Techrizal Ueiversty, has besn
co?u.li mgwiththepeog e - Codtran
Peidonwnlip Progres of e U5 Depast-
ment of Agriadtae - for more than &
years, working with teum leades Cev
Fuchersiy Senlor Program Manapes,
Eastmrn i cpe aud Burad 2 Gavardah.
di has merited recopriton for R
retrding of apicdbzal persameal in
{-Mrmmlﬂ them bom sesm odam
ds and provislan of releves
p:desnw.al edacatlon to students, for
sxample, by webing
d s

ocg:_cmuhhw;uuaupm

© 2016 Farols 16 ogeoolbl aobgm “Lodo@-
0gge0ml @gldydeogsdo” asdmdggybos bEo-
Bos “Jodmggero dg3bog@ols jowgg gomo Lo-
9JO®M>TO0bm  5M05Mgds”, Mmdgoi gbgdm-

©s 0bLbE0AYHOL oMgBm@ol, 30meg. aogo

30850 dgomol  3membgmdo,  gOME@sgol
96039aLo@gEdo, dmgm 10 Fgamofswdo Jod-
0 ©s 3o@emby® dgEbogdgdsdo  dg@obo-
o Fgmomolomngol ggHbaol  dgomons
©5 ©E03E®MI0! SN 0EEMHOS.

226 6. 30aGLIRBIL bLObIRMBOL VISR 3JIM6IMd0L 06LGNBIGL 15IIGENIM) JA(MZS0S JMIBIR(O Ne71, 2016 V.



dd™MB603S

% anﬁ"masaab / ama%o b _[m:ﬂ. BI330. 16 NITNLA, 2016 6N,

JIA0I3ITN 3IB6NIANL NI IA0N
LIIAONIBMANLM ITNIATSD

2U‘I‘6 BE0L 27-29 agBabls SmnmbgmBo, doead g
0, 3MmEaezogob 3ofiglmb mapgnbs ms bngmpbaab
Eaabsaacmmn 508ngndals gEngorbngadBn aandsmoe
bagfos Bmfnbe badgBagfim bydabsn, Mmigmng S0
adeagbe aBagg wbeggRbodgdol 38g6g3mmmbnbs mo nb-
1obgMobianl abb@ndpdnb mntigdmmols, &a6030b 339*
Bogfgdoma mmjdmmal, IGmgglm@
0630 LIAMSIL modompdob 70 Bmaba e dmpnebain bagfms Bmfobm
©a 46 Bepab 8536ngtimen-dameamang- - > bap@mabdm IGmaddadal, pFombons
o dmmgaBgmdnl apdamal. mmbobda- 0 an balgabagmm=aamogemn badygBa-
228 dmBaBompmasl mapbamesedabyb . mganb Fagofigdoba ma abamgabi-
Fomgenaml 10 Badyasbn dagubnb 8yibo- N T @ badnabogfim Jom@gdob ambagn-
2 bdganocnbodn, Bae Beadiol Lagam- § baengal aapgernoee babBagenm-ba
oggemess $gdbogndo pbogymbogg- Ag3Bngfiem IGmamadndnl 8mibapyg-
&b ge@By BomEbmmagasl babgemmdnb ] B3bs ma MysmabagneTa, -
Byseyons Byp@bymdals nbly @0 A 2 gmagezegy o3 BaMdadgdob ba~ g, sEmpesgob wBnaaBladaBel s3smpdon® oo
Fgg@mein N @odggeen 2006 Byerb 4. 30mEEag™  Byamans Byp@bgmdab nBbodndnb badggbagim Lod-
baga®ab badagom IGmagbmia, &ad- : Bo, gFmgemogob aofgdmb mopgabs mnd
Bn ol Bg36ngMndams mmdBmio, 3m= o @a bogmabepnl Bl sgmmgeno G- 0
@gbeie 3030 33356ROIINCTN, b Bogrigdab mBngg@bodahob Agdem- L3ESGOI00L SILIDR0I0L* Fggedans mgber
LydnBarinl Bbgeagenmdobsl gRmg- b, Bodbogob BgaBng@gdacs mmg- @pe babmpommgdting JugemBo Afmgoled 8030 85-
@agob phogn@bogadBe Imagbmin &, Inmanbim® Gmidst gmemafiols BIGRITINRN Jong g bagricsBeiobm smnatig-
B0gn 230Mmsdgommo dmmm sor BgmnbamBa (200672016 ©s Bysemoms dym@Bamdal abb@odndel @afgddmEink, Bsbenab magegBompdam Sommiaggdl Smgaamb bbgs-
EE.) Jariogm ms Imemmbn dgpabanfigdeBn 9860~ @adbagal daabagadams mmddmm, IGmeaabed sogo @abbgs J30560met s Tbuiandl 8k jowng Ssger b
oo Bgmamobsmgol wegamemgdne odbs 3Gmames  aegefmadancnl Sagf cebaddmmdmmdnl d58mmab- e Beatfiolien LisBgaBonher-dgmepmann Mmﬂ'ﬁw-
30k aarmydel @sggabs @s bogmpbomab FgdbBagmpmo  @ndbg bymdmBada ma 8nbn Aagngngogns Tgbadado- o dangbob gafedol erxobBo moligomindol bs

O3S FAITTAR M
god® 68. LESGs gsbgm ,,LssBmggmel Gglidydeogsdo”
Photo 68. Article in the newspaper ,,Sakartvelos respublika»
®oto 68. CtaThs B razere «CakapTseJioc peciyoJnKa»

AgiBogfgel glagg@bada@el alsmagbe gommmen
= aoMpbenl Ineenme oo @adenmidaom,

b 2erabadbmb, Mmd Ifmam. p. aoaFmaBgnoab,
Bmamifgs Igabogmob smeagds Bgmgans 8nob Gng ao-
Bgaco nd aoBmnabo badgpbogMmm-dpmeamanntin ma
E;]Baggagﬁbnb Andsmmmmpdoo Ragafgdmen ajdnmfn
BmBamdnbs, Moy aadmnbads Jam-

90RIBIV0 XORKMIB0 VS LIGBOB035BIBO

e Lododmggmml gobsnagdols ©s dg3bo-  93OMIgEom@siool  dodos@ogmgdol  Jmwg-
96950l JobolEA@d> modo® Lsbojodgd obLEo- ol byerddeagsbgal, gmp@ogool ogowpgdo-
Aol 39653@050  Jo@olHOMEdol  asbym- IO EOJHOAL, Sbmi. 3EMFILOG  AMd AHE
gomgdols s  boddgbgdemm  gogam@gdol  ©L053mbodgl @odLgdol Mm@Egbo yowobie.

god® 69. EsxomEegdolsl
Photo 69. During the awarding

®o10 69. Bo BpeMs HarpaxIeHus

G. 80@CLIRO3 LObIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L53ICE0IAM d@MBSMS dBIdIRO NeT1, 2016 V. 227



do™M603

® 2016 (eaools 27-29 ogboll obLGo@yEob
©0M9JB™m@0, (396@@se @0 hobgmols bm@do-
ol 9960gg@bo@gdol bads@om 3amggbmmo,
OmJBem@o,
3030 2535Msdgogmo doganobgbdbom 0dgme3gdm-
> 3meombgmdo, Jogns] gamEesgdo, gOm(3-
gog0l 2o@M9dml  sgols s Logm@Ebaol
‘dgabFogegero dg3609@9d0lL 9bogg®dlodgd do,
oo ao0do@ms Log@msdmdobm  Lsdgisbog-
am  Lgdobodo,
9b0390LoRgBol  Idgbgdbermdbolis s 0bgobg-

@060l 06LBOBYHOL wodg]Bmaol, &9d6030L
3936090 gdoms M JGHm@0l, 3Gmggbod g@go

®9dbogol  Igbog@gosms 303,

Omdgenoiz  dJogdwgbs 53539

bedm@sl wodsgdols 70 Farols s bsdgibo-

gede 70. ng@@gmgbobbb

9OM-3905ma09®0  dowgs(gmdols 46 Fanols
0gdoegls. @mbolidogdsdo dmbsfoggmds doo-
mgl Ibmgmomnl 10 §sdygsbo Jggybol dgbo-
90-3g0o@olEgods.

3Omaogoll 9bogg@Lo@g@ddo bgdobs-
@0l g gemdolsl bodos@mggmmls ©s 3m-
gembgmols d93609@9d5do  dmenm  so {garo-
{oedo (2006-2016 §.¥) dg@oboano {ganogno-
Lbomgol  3Mmgzggbm@o  gogo  aogo®msdgogo
X 0@EMZES ghmamsgol godgdml ©sigo-
s ©s bogm@abeols dgdb§{ogagero dg3bog-
@gd0l 9bogg@lo@g@ol gdomergbo xom@Mm-
00 - 3903beols Igomomns s odgmdom.

Photo 70. During the awarding

®oto 70. Bo Bpemsi Harpa:kaeHust

® 2016 {anol 7-11 ©g39369aL LHy-L GMdE-
by dodabymogol Lobgermdols (ysems dg-

9Hbgmdol  0bLGoRgHol  wodgddmao, &g4b.
d936. ©mJ@m@o, 3Omggbm@ao  gogo Aogom-
©sdgoao  dogenobgdom odygmezgdmes  J. hgl-
Aedmgsdo
®9db6039% 30bx8gM9b30obg, @MIaols Algang-

(3mgrmbgmo)  dg-13  Lodybog@m-

@mdolols  bodmogosdm  3dgbgdamdols
390G gBoL ©g3obds, 30mRglm@ dsbogyx dgo-
Xm@ds  30mMme. 3030  ogo@Esdgoeo  so-
xomeemgs bsddgbgdamm gssmm@g@ols os®-
Lgdols 40 Faool oydognobswdo dodwgbogoo
dg@oms s @odgmdo.

G o=

228 6. 3086L IR LOLIRMBOL YHoRMS 3JIA6IMBOL 06LBNGIBHOL LyFIGHNIM) IHMBONS JBHISIRN NeT1, 2016 V.



dd™MB603S

gode 71-72. psyxompegdobsl
Photo 71-72. During the awarding
®oT10 71-72. Bo Bpems Harpa:kaeHusi

G. 80@CLIRO3 LObIRMINL YdoR0)s 3dIA6IMINL 06LBNGIBNL L5FIGE0IAM d@MBSMS dBIdIRO NeT1, 2016 V. 229



CHRONICLE
THE INFORMATION ABOUT ACTIVITY OF TSOTNE MIRSTKHULAVA WATER
MANAGEMENT INSTITUTE OF GEORGIAN TECHNICAL UNIVERSITY
2016

In the Institute, which is established in 1929,
now are working 68 collaborators, from there 55 %
are scientific worker, among them 1-academian,
head of the agricultural department of Georgian

National Scientific Academy, 4- engineering

academy, 7 — doctor of sciences, 26 — academic
doctor, 2- Ph.D. student and 2 — master student.

THE SCIENTIFIC RESEARCH ACTIVITY OF THE INSTITUTE

* In 2016, in the periodical publication has been
published until 60 article, 4 monographs and 3
guideline;

* In the is treating theme with 6 scientific
subfield by program financial support, which is
actual due to often natural disaster running in the

country and for scientific treatment of environmental
protection measures;

* In 2016 institute published 2
collected papers: VI International
Proceeding collected papers and follow # 71

scientific
Conference

scientifically collected papers.

THE SCIENTIFIC RELATIONSHIP OF THE INSTITUTE

Georgia

* On 5 May 2016 in the agricultural department
of Georgian National Sciences Academy taken place
scientific seminar: ,,The modern methods of
reclamation in Georgia on the background of climate
changes”. In the seminar participated scientific
specialist from Georgia, Estonia, Russia, USA, also
head of the agricultural department of Georgian
National Scientific Academy, academia Otar
Natishvili, head of nuclear energy and radiation
safety problem committee, academia Giorgi
Jafaridze and professor teachers of Georgian
Technical University. The scientific seminar opened
director of ts. Mirtskhulava Water Management
Institute, professor Givi Gavardashvili. Academic
Otar Natishvili had the speech about agricultural
problems in Georgia. There were presentations by
the head of reclamation and soil
department of the agricultural ministry of Estonia,
master Mati Tonismae, Alex Karakovi (Houston,
USA). Professor Givi Gavardashvili presented to the
seminar guidelines with 410 pages -, Irrigation,
Drainage, Erosion,” which has been published in the

resources

Universal” and presentation -, The forecast of
reclamation risks on the background of climate

changes” (Photo 1).

At the seminar made presentations: Doctor of
economical sciences Martin Vartanovi, Yuri
Mazhaisky (Riazani, Russia), doctor of technical
sciences Irina Iordaishvili, academic doctor of
engineering sciences Marika Shavlakadze, academic
doctor of geoengineering Tamriko Supatashvili,
academic doctor of technic Levan Itriashvili and
academic doctor of technic Vladimir Shurgaia (Photo
2).

At the end of seminar held disscusion and has
been received resolution, which is about actual
collaboration of Georgia and 3 country of Baltic in
the field of agricultural reclamation and preparation
of grant project in the framework of ,,Horizon 2020”

e On 6 July 2016 In ,,Holiday Inn” of Tbilisi
held workshop by initiation of Ministry of education
and science on the theme ,, The evaluation criteria of
scientific research institute”. The meeting was
attended deputy director of Tsotne Mirtskhulava
Water Management Institute of Georgian Technical
of technic Inga
academic

University, academic doctor

Iremashvili and scientific secretary,
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doctor of technic Marine Mgebrishvili. The meeting
was opened by the deputy of ministry Tamaz
Marsagishvili. A speech had deputy of ministry
Giorgi Shervashidze, who introduced international
experience about evaluation of scientific research
institute and perspeqtive of their implementation in
Georgia.

e On 18 July 2016 in the hotel ,,Old Tbilisi”
held information seminar on the theme ,,The joint
operation programof Black Sea basin”, by
organization of expert team of TESIM, head of
program and national organizations, which were
attended head of reclamation systems design and
expertise department, associated professor Shorena
Kupreishvii and scientific worker of department of
environmental protection and engineering ecology,
academic doctor of agroenginering Tamriko
Supatashvili.

At the seminar has been considered conditions
of project proposal of black sea program; role and
responsibility of leading partniors; information and
advices for preparation grant project.

¢ On 8-12 July 2016 in the Tsotne Mirtskhulava
Water Management Institute of Georgian Technical
University visited from Russia: Docent Sergei
Chernomoretsi, aspirant Elene Saverniuki (M.
Lomonososvi Moscow State University) and Docent
Eduard Zaporojchenko (Deputy director of North
Caucasia Water design Piatigorski, Russia). It has
been conducted scientific research expedition on the
glacier Devdoraki (Photo 3-6).

e On 20 July 2016in the Ministry of education
and science held meeting between deputy ministry
Tamaz Marsagishvili and director of Mirtskhulava
Water Management Institute of Georgian Technical
University, doctor of technical sciences, professor
Givi
considered as

Gvardashvili. At the meeting has been

important issues, such institute

program funding, existing condition of the scientific

Abroad:
¢ On 1-10 March 2016 director of Tsotne
Mirtskhulava Water

Management Institute of

thematic,working program of the scientific thematic,
update of material technical bases of the institute,
renovation works of the hydrotechnical laboratory
2016, legal status of institute, involving of scientific
worker in the training program and so on.

Especialy interesting was idea of director of
Mirtskhulava Water Management Institute of
Georgian Technical University, about international
sertfication of expert works result which conduct in
the scientific laboratory.

The meeting held also with deputy ministry Lia
Gigauri. Conversation was about support of the
environmental protection training program, general
educatation system and important role of the science
in the stable development of the economy (Photo 7,

8).

e On 1 September 2016 in the hotel ,,Betsi” held
official meeting between director of Tsotne
Mirtskhulava Water Management
Georgian Technical University, doctor of technical

Institute of

sciences, professor Givi Gavardashvili and manager
of Cochran program of the USA agrarial department
in the East Europe and Eurasia country, international
specialist of training Lev Kuchevsky (Photo 9).

® On 2 December 2016 in the conference hall of
Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University held session of the
scientific council, where has been considered annual
scientific reports of the budjet program funding. It
has been considered 6 subfield reports. The speech
had director of Mirtskhulava Water Management
Institute of Georgian Technical University, doctor of
technical sciences, professor Givi Gavardashvili,
head of subfiels:academic doctor of geography,
assossiated professor Rober Diakonidze, doctor of
technical sciences, senior scientific worker Irina
lordanishvili, academic doctor of technic Goga
Chakhaia, academic doctor of technic, senior
scientific worker Shorena Kupreishvili and others.
After speech was discussion (Photo 10).

Georgian Technical University, doctor of technical
sciences, professor Givi Gavardashvili was at the
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conference in the Kostichev state agrotechnology
university of Reazan. During conference held some
important working meeting: on 4 March 2016 to
rector of Kostichev state agrotechnology university
of Reazan doctor of technical science, professor
Nicalai Bishov (Photo 11, 12).

On 5 March 2016 in Moscow with scientific
head of K. Timiriazevi agricultural University of
Russia, during the meeting conversation was about
renewable of old contacts and collaborations to the
agricultural reclamation direction. On 5 March 2016
in Moscow held meeting to director of scientific
research institute of hydrotechical and reclamation
of Russia, academian of Russian academy of
sciences, Boris Kizaev.The conversation was about
the scientific achieves of academian Tsotne
Mirtskhulava to direction of reclamation and
hydrotechnical constructions and joint continue of
his researches. On 9-10 March 2016 in Moscow held
meetings to dean of geography faculty of the
Lomonosovi State University of Moscow, member
of Russian academy of sciences, proffessor Sergei
Dobroliubov, deputy dean of same faculty, professor
Andrei Bredikh and professors of faculty. The
conversation was about future collaboration in
agroengineering.

On 10 March 2016 recievied agreement about

free  publication in  the ,,Hydrotechnical
constructions”, Ecological systems and tools”,
“Agrochemical references” ,,Agroecology” by
scientists of  Tsotne  Mirtskhulava  Water
Management Institute of Georgian Technical
University.

During the meeting colleagues agreed to
participation in VI international conference in Tbilisi

22-25 September 2016 (Photo 13-16).

e Since 28 July to 2 August 2016 scientific
workers of Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University, head of
environmental protection and engineering ecology
department, academc doctor of technic, associated
professor Goga Chakhaia, Head of natural disaster
department, academic doctor of geography,
assossiated professor Robert Diakonidze and Senior

scientific worker of environmental protection and
engineering ecology department academic doctor of
technic, associated professor Levan Tsulukidze by
financial support of Shota Rustaveli National
Scientific Foundation and Georgian Technical
University were in their buissness trip in Sant
Peterburg, in the central office of the biggest
companies from the geo mats producers “Tenzar-
international”’- where has been presented about geo
mat ,, Nesgeo” which was researched out in the
frame work of grant project. At the presentation
attended  director of  “Tenzar-international”-
Konstanine Vachnazde, Marketing specialists: Maria
Doduesi and Vadim Dolgini, specialsit of ecological
building technologies and materials — Patsel

Greskovi, head of engineering department, leading

engineer Maxim Sakaev, engineer Vladimer
Kalugin, Saling manager Konstantin Lekin and
Head of project Alexei Visarionovi. After

presentation held discussion between company
collaboratories of “Tenzar-international” and grant
project performers. As a result outlining ways to
support for implementation geo mat ,,Nesgeo” in the
industry (Photo 17).

e On 12-20 November 2016 director of Tsotne
Mirtskhulava Water Management
Georgian Technical University, professor Givi

Institute of

Gavardashvili was in his buissness trip in Bellarus
for scientific education relations.

On 14 November 2016 in Bresti held meeting to
dean of engineering systems and ecology faculty of
state technical university of Bresti, doctor of
geography, professor Aleksandre Volchek (Photo 18).

At the meeting conversation was about future
collaboration for preparation exchange program of
collaborators and PhD students, also joint
international grants.

On 16 November held meeting to I vice-rector
of state university of Bresti, professor Viacheslav
Dragan. The conversation was about implementation
modern scientific achieves in the education process
and future collaborations.

The same day held meeting to dean and
professors of faculty, where agreed that professor
Givi Gavardashvili will take active participation in
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the preparation of aspirant. According to suggest of
dean engineering system and ecology faculty,
professor Aleksandre Volchek, director of Tsotne
Mirtskhulava Water Management
Georgian Technical University, professor

Institute  of
Givi
Gavardashvili was invited since 2016 at the same
faculty for reading course blog - ,,The problems of
environmental protection and engineering ecology »

On 17-18 November 2016 in Minsk held official
meeting to dean of geography faculty of Bellarus
state University, doctor of geography sciences,
professor Dimitri Ivanov, who introduced to Givi
Gavardashvili professors of the facuty and with them
was a trip in the scientific technology laboratory
museum of engineering geology and geophysic.
Professor Givi Gavardashvili acquainted with
physical-mechanical charachteristics of soil grounds

distributions in Bellarus and achieves of the
department (Photo 19, 20).

Director of Tsotne Mirtskhulava Water
Management Institute of Georgian Technical

University, professor Givi Gavardashvili introduced
achieves of Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University, fields —
water and wind erosion of soil and engineering-
ecology and bio-engineering methods against them.

At the end of the speech dean, prof. D. Ivanov
offered to Givi Gavardashvili course blog on this
topic with various field specialists. After the
conversaion professor Givi Gavardashvili invited
professors D. Ivanovi and A. Volchek in Georgia to
take part in VII International Conference.

e On 7-11 December 2016 director of Tsotne
Mirtskhulava Water
Georgian Technical University, professor Givi
Gavardashvili was in Chestohova (Poland) with

Management Institute of

buissnes trip, where deputy dean of building faculty
of the technical university of Chestohova (Poland) in
scientific field professor Margarita Ulevin oficcial
invited professor Givi Gavardashvili as member of
editorial board of the scientific journal of same
faculty ,,Construction of optimized energy potential”
(Photo 21, 22).

During the trip professor Givi Gavardashvili had
Official meetings to dean of technical university of
Slovenia, delegations of Kiev and Lvovi technical
Universities, vice rector of agrarian academy of
Bellarus Victor Kapitovski, director of scientific-
technical centre of Meshchan (Russia) professor Iuri
Mazhaisky, professors and PhD students from
various universities of Poland.

THE SCIENTIFIC PRACTICAL ACTIVITY

e On 21 April 2016 in Viena, city of Austria,
held session of general assembly of European
Union, which was about Earth sciences. At the noted
session was presented speech prepared by co-authors
Mirtskhulava ~ Water
Management of Georgian Technical
University, professor Givi Gavardashvili, which was

of director of Tsotne

Institute

about dynamic processes on the glacier Devdoraki
during disaster in 2014. That joint speech has been
prepared according to signed understanding
between Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University and
Lomonosovi state university of Moscow. In the

preparing of the work took part: S. Chernomorets, E.
Saverniuk, D. Petrokov, O. Turubalina (Lomonosovi
state university of Moscow), M. Dukini (Geophysic

institute  of Nalchik), G. Gotsiridze (LTD
,,Geographiki », G. Gavardashvili (Tsotne
Mirtskhulava Water Management Institute of

Georgian Technical University), V. Drobishev (
scientific centre of Vladikaucas), G. Zaporojenko,
N. Kamenov, V. Kamenov (water design institute of
north caucasia), A. Kaabi (University of Oslo,
Norway), J. Kargeli (university of Arizone, USA),
Hugeli (University of Zurich, Swiss).
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PARTICIPATION IN THE INTERNATIONAL CONFERENCES
AND SIMPOZIUMS

Georgia:

On 1 February 2016 held conference by
organized of Ministry of Education and Science of
Georgia, attended by
universities, head of scientific research unitites,
representers of scientific, administration staff,
among them were director of institute, professor

which was rectors of

Givi Gavardashvili and head of reclamation systems
desigh and department, assossiate
professor Shorena Kupreishvili. At the conference
has been considered package of legistative changes,

expertise

which is received by Georgian Parlament in
December 2015, which will be solved many existing
problems in the field of high education and science
and will lead fundamental changes. Ministry of
education and science of Georgia Tamar Sanikidze
introduced action plan for implementation of

changes according to law (Photo 23-25).

e On 1 April 2016 in the hotel ,,Holiday Inn”
held conference at the theme - ,,The climate change
at the local level- policy and action”by organized of
national association of the Georgian local self

and agency of development of USA
The conference opened by deputy

government
(USAID).

ministry of Georgian environmental protection and
saving, Murghulia. The
speeches by first deputy of ministry regional

resources Teimuraz

development and

Shergelashvili,

infrastructure, Tengiz
deputy ministry of agricultural
Gocha Cofurashvili, deputy ministry of energetic
Davit Shariqadze, head of USAID in Georgia Nika
Okreshidze, president of national association of the
Georgian local self government (NALAG), Davit
Jiqia.

At the conference director of Institute, professor
Givi Gavardashvili had speech with theme ,,The
problems of agriculture on the background of
climate changes”. In the conference participation
also representers from the local municipalitites,
visitors from Austria, Huganda, Poland, France and
Armenia.

About climate changes in the World had speech:
Italian experience — John Marco Cherch, Austrian

experience — Matias Iurek, African experience
(Zambia) — Muson and Mumba, Norway experience
— Ziorn Alften (Photo 26, 27).

e On 18 July 2016 in the hotel ,,Radisson Blu
Iveria” held international conference — ,, The role of
professional the  economy
development”. The organizators were Ministry of
education and sciences of Georgia, Foundation of

education for

Millenium Challenges (Millenium) and government
of Georgia. The conference was opened by the
executive director of Foundation of Millenium
Challenges Magda Maghradze. At the conference
had speech ministry of economy and stable
development, vice premier Dimitri Qumsishvili,
ambassador of USA in Georgia Yan Kel, ministry of
education and sciences of Georgia —Aleksandre
Jejelava, visitors from England, Irland, Germany and
Australia, who spoke about professional education
European systems and their role in economy
development.

In the conference took part director of Tsotne
Mirtskhulava Water Management Institute of
Georgian Technical University, professor Givi
Gavardashvili. At the break Givi Gavardashvili met
deputies of education and sciences ministry: Tamaz
Marsagishvili and Lia Giagauri. At the meeting
spoke about teaching programs of profesional
education of agricultural reclamation (hydro
reclamation and agro reclamation) treated by Tsotne
Mirtskhulava Water Management Institute of
Georgian Technical University, which implements
successfuly on the base of building faculty of
Georgian Technical University and GTU
subordinate Niko Nikoladze professional colleague
of Samtredia Didi Jikhaishi.

e On 22-25 September Tsotne Mirtskhulava
Water Management Institute of Georgian Technical
University conducted VI International scientific
technical conference on the theme: ,, The Modern
Problems of Water Management, Environmental
Protection, Architecture and construction » in the small
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conference hall of Georgian Technical University. At
the conference participated scientists, experts and
young specialists from 7 country of World (Azerbaijan,
Bellarus, Lithuania, Poland, Russia, Georgia,
Armenia). It has been published Conference
Proceedings with 230 pages (150 dublicates).

The conference has been openned by head of
department science, doctor of technical sciences,
professor Davit Tavkhelidze, who noted the
significant role of the institute for ecological safety
of South Caucasia countries and region scientific
field and wished further actual activity in the
scientific- practical direction. Then speech had
director of institute, doctor of technical sciences,
professor Givi Gavardashvili, who reviewed
scientific-technical and expertise activity of the
institute, he highlighted scientific direction of the

Abroad

e On 1-10 March 2016 in P. Kostichev state
agrotechnical University of Riazan conducted
international conference, whith theme was the issues
of reclamation problems solution on the moder level
to increase productivity of ether-oil plant. On 3
March 2016 on the conference had speech director
of Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University — professor Givi
Gavardashvili - ,,The increase of productivity of
ether-oil plant ,,Tungo” in west Georgia, particularly
Colchis lowland, in the condition of using three tier
combine new drainage system”

At the meeting colleagues said agree to
participation in VI international conference on 20-30
September, Tbilisi (Photo 32).

e On 24-26 May 2016 in Lithuania, Panavejisi
conducted international conference ,,Application of
agricultural drainages, requirements of
environmental protection during implementation of
project agricultural drainage systems constructions
and program of agricultural development of
Lithuania 2014-2020” and field seminar ,, Example
of program of agricultural development of Lithuania
2007-2013 yaers”, was invited director of Tsotne
Mirtskhulava Water Management
Georgian Technical University — professor Givi

Institute of

Gavardashvili by Ministry of agricultural of

institute and actual participation in the education
activity (Photo 28, 29).

Welcome speeches were also made: Rector
of Armenian state technical university, doctor of
technical sciences, professor Hovhannes Tokmajyan
(Erevan, Armenia), dean of geography faculty of
Baku state university doctor of technical sciences,
professor Farda (Azerbaijan, Baku),
director of scientific technical centre of Meshcheri,
doctor of agrarian sciences, professor Yuri
Mazhaisky (Riazan, Russia) and other (Photo 30).

On 25 September 2016 before close of conference

Imanovi

conducted session of organizing committee of the
international conference and has been received
solution, that next VII international conference will be
conducted in August, in Tbilisi (Photo 31).

Lithuania. The conference opened by deputy
ministry of agricultural of Lithuania republic, Mr.
Albinas Ejerski, then welcome speech had city
Mayor of Panevejisi.

On 26 May 2016 at the conference presented
professor Givi Gavardashvili with presentation ,,
The field investigation of three tier combine
drainage” (Photo 33).

During the conference took place the meeting
with deputy ministry of agricultural of Lithuania
republic, Mr. Albinas Ejerski, scientific-specialists
from Lithuania, Lathia, Estonia, Finland, Bellarus
and Russia. Also on 28 May in Vilnius held took
place meeting with head of reclamation assossiation
of Lithuania Mr. Kizimir Saskis and senior specialist
of same assossiation Mr. lonas Raka. During the
conversation highlighted perspective directions of
collaboration, which was about in case of establish
of analogy municipally assossiation in Georgia
giving the consultations (Photo 34, 35).

e On 23-26 May 2016 scientifc worker of
natural disaster department of Tsotne Mirtskhulava
Water Management Institute of Georgian Technical
University, academic doctor of engineering Marine
Shavlakadze was in Barcelona, Spain at the
International Conference by financial support of
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Shota Rustaveli National Scientific Foundation.
Speech was at the theme: ,,Research of using
opportunity of Mn(NO;), received from industrial
waste to increase productivity of wetland soil” The
organizator of the conference was World Academy

of Sciences and Technology (Photo 36).

e On 5-12 June 2016 in Kaunas Aleksandra
Skludinski University held international scientific-
technical conference -,,Water and soil”. At the
conference was invited director of Tsotne
Mirtskhulava Water
Georgian Technical University, professor Givi
Gavardashvili by Aleksandra Skludinski University.

The conference opened deputy rector of university,

Management Institute of

professor Romouldas Remetski. Welcome speech
made by director of engineering and water resources
institute ~ of  university, professor  Aldiga
Radzeviuchis and head of organizing committee of
the conference Atilia Misetskaite.

On 6 June at the conference had speech director
of Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University, professor Givi
Gavardashvili with presantation- ,,The risk of
reclamation in Georgia by taking into account of
climate changes ». At the conference took part
scientists specialists from Azerbaijan, Bellaruss,
Georgia, Russia, Ukraine, Khorvatia and Lithuania
(Photo 37, 38).

After the conference held profesional excursion
in the hydro technical laboratory of water resources
and engineering institute of Aleksandra Skuldinki
University (Photo 39-41).

e On 27-29 June 2016 in Poland, city Wroclaw,
Environmental protection and life sciences
university of Wroclaw held seminar, which devoted
70 annivarsary of director of building and
engineering institute of same university, doctor of
technical sciences, professor Erjy Sobota and 46
annivarsary of scientific- teaching activity.In the
measurement took part scientists-specialists from 10
country of World, among them from Georgia -
director of Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University, honorary

professor of central China Normal University,
professor Givi Gavardashvili (Photo 42, 43).

Same time Givi Gavardashvili met rector of
same University Roman Kolach.

e On 21-22 July 2016 scientifc worker of natural
disaster department of Tsotne Mirtskhulava Water
Management Institute of Georgian Technical
University, academic doctor of engineering Marine
Shavlakadze in Zurich, Swiss, at the
International Conference by financial support of
Shota Rustaveli National Scientific Foundation. For
taking part in the ICASE 2016: XVIII international
conference agricultural and biological engineering.
Speech was at the theme: ,,The degradation of

was

pesticides in the soil” The organizator of the
conference was World Academy of Sciences and
Technology (Photo 44).

e On November 15-18, 2016 scientifc worker of
department of environmental protection and
engineering ecology of Tsotne Mirtskhulava Water
Management Institute of Georgian Technical
University, academic doctor of agroengineering
Tamriko Supatashvili was Rome, Italy Funded by
Shota Rustaveli National Science Foundation. I
presented an oral report of the conference: ,,The
modern Condition of the River Duruji Basin“. The
event was organized by the The International Journal
of Arts and Sciences. The conference was attended
scientists and professors from 15 different countries

(Photo 45).

e On 7-11 December 2016 director of Tsotne
Mirtskhulava Water Management Institute of
Georgian Technical University, professor Givi
Gavardashvili was in buissnes trip in Chestohova
(Poland) at the 13th scientific-technical conference
,»The construction of  energy  potential
optimization ». On 7 December professor G.
Gavardashvili had speech ,,Research of three tier
combine drainage to regulation ground water for
safety foundation of multistorey house» (Photo 46).

On 9  December professor  Givi
Gavardashvili was head of section at the scientific
technical conference (Photo 47, 48).
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On 10-11 December 2016 held excurssion of
faculty of building of technical university of
Chestohova at the various building section and
aluminium product factory. At the official close
ceremony of the conference Givi Gavardashvili

invited vice rector of Chestohova University and
dean of building faculty to take part at the VII
international conference, which will take place on
August 2017.

EDUCATION-SCIENTIFIC ACTIVITY

Georgia

e The institute is actual involved to teaching
process. At the faculty of agrarian sciences and
biosystems engineering  and building lecturing:
director of institute, professor Givi Gavardashvili,
deputy director, assistant professor 1. Iremashvili, head
of reclamation systems design and expertise,
assossiated professor Sh. Kupreishvili, senior scientific
worker of same department, assossiated professor M.

Scientific research activity with PhD students

e The senior specialist of th instutue — Irma
Qufarashvili and scientific scientific worker Irina
Khubulava are at their I year at the postgraduate

Scientific research activity with master students

e In 2016 specialist of institute Natia Sukhishvili
enlisted at the master cource of at the faculty of
agrarian sciences and biosystems engineering and

building with speciality of organic agriculture.

Lectures in University abroad

e On 12-20 November 2016 director of Tsotne
Mirtskhulava Water Management
Georgian Technical University, professor

Institute  of
Givi
Gavardashvili was in his buissnes trip in Belarus to
make teaching educational rilationship.

On 14 November 2016 In Brest helf meeting to
the dean of engineeing systems and ecology faculty,
doctor of geogrpahy sciences, proffessor Aleksandre
Volchek (Photo 49).

During the meeting was conversations about
future collaboration of the institutes, in the changes
program of scientific workers and PhD students, also
in preparation of joint grant projects. By request of
dean of engineeing systems and ecology faculty,
doctor of geogrpahy sciences, proffessor Aleksandre
Volchek, director of institute, professor Givi

Vartanov, senior scientific worker of reclamation
department, assossiated professor Z. Lobjanidze, head
of natural disaster department, assossiated professor R.
Diakonidze, head of environmental protection and
engineering ecology department, assossiated professor
G. Chakhaia, senior scientific worker of same
department, assossiated professor Levan Tsulukidze.

course at the faculty of agrarian sciences and
biosystems engineering and building.

e In 2016 Enjineer of institute Otar Okriashvili
enlisted at the master cource of at the faculty of
agrarian sciences and biosystems engineering and

building with speciality of agronomist.

Gavardashvili conduct public lecture at the theme : ,,
The modern problems of erossion debris flow
processes and thier regulations ways ». At the
lecture were attanded professor-teachers of the
faculty, students and PhD students (Photo 50, 51).

At the same day conduct meeting to the
proffessor-teachers and dean of th faculty, where
made agreement, that proffessor Givi Gavardashvili
will take part in the preparation of PhD students
actually. According of suggest of dean of engineeing
systems and ecology faculty, doctor of geogrpahy
sciences, proffessor Aleksandre Volchek, professor
Givi Gavardashvili will lecturing at the same faculty
for public lectures — Environmental protection and
problems of engineering ecology.
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Givi Gavardashvili introduced to the hosts about
achieves of water management institute, fields, the
problems of water and air erosion and
bioengineering methods to suggest engieening-
ecology and bio-engineering methods against water
and wind erossion. At the end of the presantation
dean suggest to profesor Givi Gavardashvili
lecturing at this theme.

e On 19-24 December 2016 proffesor Givi
Gavardashvili was in the Bellaruss by his buissness
trip for lecturing to the students of engineeing
systems and ecology faculty of Brest state
university.

On 19 December held meeting to the dean of
engineeing systems and ecology faculty, doctor of
geogrpahy sciences, proffessor Aleksandre Volchek,
which introduce to the rector of the university
professor Petre Poita signed order about the invited
and working plan for lectures, which has been
approved by vice rector, proffessor Vladimer
Dragan. Lecture course contain 16 academian hour.
The teaching program have to be agreed with head

The professional scientific practical work

e Since 2015 institute is actual involved in the
Didi  Jikhaishi Niko Nikoladze professional
colleague of agroengineeing and food technologies.
In the colleague accredited program in 2015 (head of
program are doctor of technical sciences, professor
Givi Gavardashvili, academian doctor of technic
Zurab  Lobzhanidze)- agricultural reclamation
(agroreclamation, hydroreclamation), for lecturing

of natural department of ecology faculty, technical
sciences candidate, docent Oleg Meshik.

The Ictures held on 19-22 December in the state
technical university of Brest on the theme:
,Environmental  protection and engineering
ecology», and on 22 December held meeting to
rector of Pushkin state university of Brest, doctor of
teaching sciences, proffessor Ana Sender, who
represented professor Givi Gavardashvili to dean of
geography faculty, doctor of biological sciences,
docent Irina Abramova and ask to proffessor Givi
Gavardashvili lecturing on the theme ,,The modern
protection on the
After the
conversation at the geography faculty held official
meeting, which attanded dean of faculty, doctor of

problem of environmental
background of climate changes »

biological sciences, docent Oksana Griadunova and
deputy dean in scientific field, geography science
candidate, docent Tatiana Shelest, also doctor of
geography-mineral professor Maksim
Bogdasarovi. On 22-23 December 2016 professor
Givi Gavardashvili had public lecture with
geography and tourism specialists students, II-1II-
IV-V courses students (Photo 52, 53).

sciences,

will be sent collaborative of institute: doctor of
technical sciences, professor Givi Gavardashvili,
academian doctor of technic Zurab Lobzhanidze,
senior specialist Erekle Kechkhoshvili, senior
specialist, academian doctor of agriculture Jemal
Kakhadze and academian doctor of agroengineering
Maia Kikabidze. In 2016 training course graduated
34 student.

THE DOCTORAL THESIS

e On 8 July 2016 at the building faculty of GTU
held consider of doctoral thesis of Maka Guguchia
PhD student of professor Givi Gavardashvili on the
theme: ,,The research of combine drainage on the
Colchis lowland to improvement of reclamation

and Maka
Guguchia awarded by academian degree of
agroengineering in agricultural reclamation (Photo
34, 53)

features of wetland soil-ground”

THE PARTICIPATION IN THE EXHIBITION

e On 17-25 September 2016 in the exibition
centre of Thilisi - ,,Expo Georgia », conduct festival

exibition of science and innovations by organize of
Mlnistry of education and sciences of Georgia. The
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aim of the festival was highlight of scientific
potential of country and sharing of international
experience. At the festival took part director of

institute, doctor of technical sciences, professor Givi
Gavardashvili and collaboarators of institute (Photo

36).

THE WINNER GRANTS OF INSTITUTE IN 2016

e The scientific worker of natural disaster

department of institute academian doctor of
engineering sciences Marine Shavlakadze received
grant of young scientists research of Shota Rustaveli
National Scientific Foundation.

e On the base of institute master student of
hydro technical faculty of GTU Nodar Kandelaki
received grant teaching-

researching project of Shota Rustaveli National

of master students

Scientific Foundation.

e The scientific worker of natural disaster
department of institute
engineering sciences Marine Shavlakadze received
short time individual travelling grant of Shota
Rustaveli National Scientific Foundation.

e The of department of
environmental protection and engineering ecology of

academian doctor of

scientific ~ worker
institute academian doctor of agro engineering Tamriko
Supatashvili received short time individual traveling
grant of Shota Rustaveli National Scientific Foundation.

THE COLLABORATION MEMORANDUMS OF INSTITUTE

e On 1-10 March 2016 director of institute,
professor Givi Gavardashvili was in his buissness
trip in Riazan Kostichev state agrotechnical
university, where held various important meeting.
On 4 March 2016
memorandum between Tsotne Mirtskhulava Water

signed  collaboration

Management Institute of Georgian Technical
University and Kostichev state agro technology
university of Riazan during the meeting to rector of
Kostichev state agrotechnology university, doctor of
technical sciences, professor Nikalai Bishov.

On 5 March 2016 in Moscow held meeting to
director  of institute  of
hydrotechnical of  Russia,

academian of Russian sciences academy, Mr, Boris

scientific-research
and reclamation
Kizaev. They talked about scientist achieve of
Tsotne Mirtskhulava in the reclamation and
hydrotechnical construction directions and its
researches joint continue.They has been received
agreement about preparation of collaboration
memorandums.

On 9-10 March 2016
meetings to dean of geography faculty of
Lomonosov state university of Moscow, member of
Russian academy of sciences, professor Sergey

in Moscow held

Dobroliubov, deputy dean of same faculty, professor

Andrei Bredikhin and professor-teachers of faculty.
They talked about future collaboration, which signed
with official memorandum.

e On 5-12 June 2016 director of Tsotne
Mirtskhulava Water Management Institute of
Georgian Technical University, professor Givi
Gavardashvili was in Kaunas with invitation of
Aleksandras Skuldinsk University. On 8 June 2016
in Kaunas signed collaboration contract between
institute of water resources and engineering of
Aleksandras Skuldinsk University and Tsotne
Mirtskhulava Water Management Institute of
Georgian Technical University. The
provides for exchange of young specialists and
preparing of joint grant project (Photo 57, 58).

contract

e On 16-22 August 2016 director of Tsotne
Mirtskhulava Water Management
Georgian Technical University, professor Givi
Gavardashvili was in his buissness trip in Bellarus.

Institute of

During the visit he met director of reclamation
institute of Bellarus science academy, canididate of
technical sciences, docent Nikoloz Vakhonin and
director of water resources complex using scientific
research institute Aleksandre Stankevich, where
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signed memorandum between Tsotne Mirtskhulava
Water Management Institute of Georgian Technical
University and water resources complex using
scientific research institute (Photo 59, 60).

e On 7-8 November in the Tsotne Mirtskhulava
Water Management Institute of Georgian Technical
University were visitors from central china Normal
University- professors: Yijin WU, Jing LUO and
Yong ZHOU. During the meeting signed
memorandum between Tsotne Mirtskhulava Water
Management Institute of Georgian Technical
University and Normal University of Central China

(Photo 61, 62, 63).

e On 12-20 November 2016 director of Tsotne

Mirtskhulava Water Management Institute of

Georgian Technical University, professor Givi
Gavardashvili was in his buissness trip in Bellarus in
order to make scientific-education realationship. At
the meeting was conversation about collaboration
about exchange scientists-worker and PhD students,
also preparation international joint grants.

On 16 November held meeting with I vice
rector of Brest state university, professor Viacheslav
They talked about
modern scientific achieves in the teaching system
and future collaboration. After verbal agreement

Dragan. implementation of

prepared and singn collaboration memorandum
between Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University and State
University of Brest (Photo 64, 653).

EXPERT ACTIVITY

¢ On 1 January 2016 director of Tsotne
Mirtskhulava Water Management Institute of Georgian
Technical University, professor Givi Gavardashvili
appoiented as expert of agriculture of the project
,,Climate change at the local level-politics and action »

by nomination of USAID (Photo 66).
o In 2016 director of Tsotne Mirtskhulava Water
Management

Institute of Georgian Technical

University, professor Givi Gavardashvili appointed
as a head of state expertise commission of
Namakhvani dam influence at the environment.

e In 2016 director of Tsotne Mirtskhulava Water
Management Institute of Georgian Technical
University, professor Givi Gavardashvili appointed
as a erosion expert of Baku-Tbilisi Jeihan and

Baku-Thbilisi-Erzrum pipeline.

THE STATE WORKING MEETINGS

Georgia

e On 13 April 2016 held working meeting with
senior academian-secretary of Georgian Science
National Academy Irakli Jordania, which was about
issues of the prot of Anaklia, town Lazika and
independence economical zone. The meeting were
attended director of Tsotne Mirtskhulava Water
Management Institute of Georgian Technical
University, professor Givi Gavardashvili with other

known specialists of the field. Professor Givi

Gavardashvili suggested about large scale laboratory
for precise forecast of problems in order to study
ecological condition of Black Sea Coastal Zone and
Rivers Estuar, that supported scietists-specialists. At
the end of meeting agreed, that Georgian Science
National Academic will prepare letter to director of
consortium winner in tender, Mamuka Khazaradze-
with suggest Georgian scientists participation with
other countries scientists.
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Abroad

e On 2 June 2016 in Baku created international
by participation of
Azerbaijan, Armenia, Kazakhstan, Georgia,
Bellarus, Ukaraine , Israel and other countries.

coalition ,,Stop-Metsamo”

During the conference head of Azerbaijan national
ecological centre, Telman Zeinalov said, that atomic
electro station of Metsamor is in the seismic active
zone. Its exploitation deadline passed in 2006, which
Armenia have been continued already 10 year. This

poses a treat not only South Caucasia, whole World.
The members of coalition signed at the apply to
internation organizations and heads of state about
demage of atomic electro station of Metsamor.

The president 1. Aliev initiative in Georgia have
to create movement against to atomic elektro station
build, which coordinator will be professor Givi
Gvardashvili. It have to create working group, in
which Georgian scientists.

INTERVIEWS

e On 22 September 2016 professor Givi
Gavardashvili in Georgian Technical University
interviews to I cannal information program
,»Moambe”(18:45) about VI international scientific-
technical conference - ,, The modern problems of
management, protection,
architecture and construction”

water environmental

® On 30 August 2016 in newspaper ,,Georgia
TODAY » published article ‘“New Manual for

Melioration to Boost Agricultural Education and
Agri-Business” (Photo 67).

® On 16 July 2016 in the newspaper ,,Sakartvelos
respublika » published article ,,Another recognition of
Georgian scientists », which was about awarded to
director of institute, professor Givi Gavardashvili in
Poland, university of Wroclaw,by the silver medal and
diploma for the contribution in the Georgian and
Poland scientists during recent 10 years (Photo 68).

THE RECEIVED AWARDS AND SERTIFICATES

e The ministry of education and sciences of
Georgia Tamar Sanikidze handed the honor order to
head of natural disaster department of Tsotne
Mirtskhulava Water Management Institute of
Georgian Technical University, head of agro
reclamation module of building faculty, academian
dctor of geoghrapy sciences, assossiated professor
Robert Diakonidze (Photo 69).

e On 27-29 June 2016 director of institute,
honorary professor of Normal University of central
China, doctor of technical sciences, professor Givi
Gavardashvili was in his buissness trip in Poland,
city Wroclaw, in University of environmental
protection and life sciences, where held international
scientific which dedicated to 70
annivarsary of director of building and engineering
institute of same university, doctor of technical

seminar,

sciences, professor Erji Sobota and his scientific

the
measurement took part scientists-specialist from 10

education activity 46 annivarsary. In
countries.

At the seminar in university for honor in the
Georgian and Poland sciences in recent 10 years
(2006-2016) professor Givi Gavardashvili awarded
with the highest award of Wroclaw environmental
protection and life sciences of university — silver

medal and diploma (Photo 70).

e On 7-11 December 2016 director of Tsotne
Mirtskhulava Water Management
Georgian Technical University, doctor of technical

Institute of

sciences, professor Givi Gavardashvili was in
Chestohova (Poland) at the  XVIII scientific-
technical conference, where G. Gavardashvili was
awarded with order and diploma dedicated to
building faculty 40 annivarsary by dean of civil
building faculty Maciej Major (Photo 71, 72).
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XPOHUKA
HHPOPMAILIMA O AEATEJIBHOCTU HHCTUTYTA BOJHOI'O XO3MCTBA
HUM. II. E. MUPLIXYJABA I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA
2016 rox

HMHCTATYT BOAHOTO XO3sIMCTBa OBLT OCHOBaH B
1929 rogy. B Hacrosmiee Bpems B HeM paboTaeT 68
COTPYZIHHKA, CPeId KOTOPBIX Hay4HbIE COTPYIHUKU
cocTaBisitoT 55%. Hayusbiii nmepconan MHctutyTa
BKJIOUaeT: 1 akaJeMHuK - 3aB. OTJEJIIOM CEJIbCKOIo

xo3siictBa  Hammonameno#t AH  I'py3um, 4
aKaJieMUKa WMHXXEHEepHOW akaneMuu, 4 akaaeMuka
SKOJIOTMYECKON akajeMuu, 7 JOKTOPOB Hayk, 26 —
aKaJIeMUYECKHUX JIOKTOPOB HayK, 2 JOKTOpaHTa U 2

MarucCTpaHT.

HAYYHO-UCCJEAOBATEJIBCKAS JEATEJIBHOCTb HHCTUTYTA

¢ B mnepumomgmueckmx wmimanmsax 2016 rtoma
HAY4YHBIMH COTpyIHMKamu WMHctuTyTa OBUTO OMYO-
nukoBaHo Oonee 60 crareit, 4 MoHorpaduu u 3
y4ueOHUKa,

¢ B wmHCTHTYTE pa3zpabarhiBatoTcsi 6 HayYHBIX
TEM MPOrpaMMHOTO (PUHAHCHUPOBAHUS, KOTOPHIE SIB-
JSIFOTCS.  aKTYaJIbHBIMH C TOYKH 3pEHHS Yy4YacTH-

BIIMXCS MIPUPOAHBIX KaTacTpod B CTpaHE W HAYYHOI
00paboTKH MEpONPHUITUI MO OXpaHe OKPYKAroLIeH
cpeabl;

¢ B 2016 roxy Huctutyt m3gan 2 cOOpHHKA
Hay4YHBIX TPYAOB, B TOM 4ucie Tpyasl VI MexnyHa-
ponHON KOH(EepeHUMHM U oyepenHOW COOpPHHK
Hay4yHBIX TpyJ0B (Ne71).

HAYYHBIE CBsSI3U HHCTUTYTA

I'py3us:

e 5 wMag 2016 roma B OTHENE CEILCKOTO
xo3siictBa HarmonameHo#t Axanemun Hayk I'py3un
ObUT TPOBEJNCH HAYyYHBIA CEMHUHAp Ha TEMy
«CoBpeMeHHbBIE TPOOIIEMbI MeNuopanuu Ha (oHe
KJIMMaTUYECKUX U3MEHEHU». B HayuyHOM cemuHape
NPUHSUIM y4YacTHE YYeHble-CIeHUaNuCThl ['py3unu,
Ocrtonnun, Poccun m CHIA, Takxke pyKOBOIUTENH
oTaena XO03siicTBa
Haunonansnoit Axkagemun Hayk I'py3un, akanemMux

HAy4HOTO CEJIBCKOTO

O. HarumBuim, npencemaarens KOMUCCHU SIIEPHOM
SHEPrUM U MPOOJIeM pajraliMOHHON Oe30MacHOCTH,

akamemMuk [eopruit JDxamapumse, mpodeccopa,
MIPEeno1aBaTen ['py3unckoro TEXHUYIECKOTO
yHUBepcuTeTa.  HaydHblii  ceMHHap  OTKpBLI

JUPEKTOP WHCTUTYTa BOJHOTO Xxo3sicTBa nM. L.
I'Ty, npoeccop
lNaBapgamBumm. O mpoOeMax CelbCKOTO X03sCcTBa

Mupuxynasa I'uBn
I'py3uu roeopui B cBoeM poknaze akageMuk Otap
Hatumeumu. C OKIagoM BBICTYNHI HAa4albHHUK
JernapTaMeHTa MeJIHOpaly U 3€MJIIHBIX PECypCoB
MUHHUCTEPCTBA CENBCKOIO XO3AHCTBA OCTOHMH,
maructp Matu Tonmcma, Anekceit Kapakos (T.
XwroctoH, CIIA). IIpodeccop 'uBu "aBapmamBunm

MpeJICTaBIII CBOW yueOHHK - «Mppuranms, peHax,
Oposus», KOTOPBIH OMyOJMKOBAJIO HW3AaTENbCTBO
«Yuupepcam» (2016 r., konumdgecTBo crpaHull - 410).
«ITporuos

OH Tmpouen  JOKIam —

Menropanuu Ha (oHe M3MeHeHu! KimMatay (Pomo
1)

Ha cemuHnape ¢ 10OKIaA0OMHU BBICTYIIHIIU: JTOKTOP

PHUCKOB

SKOHOMMYECKUX HayK, Maptua Bapranos
(r.Towmucu, ['py3us), FOpuit Mosxatickuii (r.Ps3anb,
Poccust), mokTop TeXHWYECKHX HayK, mpodeccop
Upuna WopaaHuiiBuiId, akaJeMUYECKUH JOKTOP
MHXEHEpHbIX ~ Hayk  Mapuka  IllaBnakanse,
JIOKTOP

Tampuko CymnartamBwiv, akageMHUYCCKUNH IJOKTOP

aKa,Z[CMI/I"ICCKI/II‘/'I TEXHUYCCKHUX HayK

TEXHHUYCCKHUX HayK JleBaH I/ITpI/IaH_IBI/IJ'II/I,

aKaJIeMUYECKUH  JOKTOP HayK
Bnagumup lypras (r.Tounucu, ['py3us) (@omo 2).

TCXHHUYCCKUX

B KOHIE CEMHHapa COCTOosAIaCh AOHUCCKYCH:,

Obla  TpHWHATA  PE3OJIONUS 00  aKTUBHOM

COTpyAHUYECTBE B oOnacTH Menuopanuu [ py3un u
Tpex MNpuOaNTHHCKUX TOCYJapcTB, a TakKkXe O

IMOATOTOBKE IIPOCKTa MECKIAYHAPOJIHOTO TIpaHTa

«"opuzonT 2020%.
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XPOHHUKA

e O6muona 2016 roga, B r. TOmmcHu, B oTelie

«Holiday inn» mno wuHunuatuBe MUHHCTEPCTBA
oOpazoBanusi U Hayku ['py3uu cocrosiiace pabouas
BcTpeua Ha TeMy: «KpuTepun OLEHKM Hay4dHO-
HCCIEN0BATEIbCKAX HHCTUTYTOB». M3 wHHcTHTyTa
BoAgHoro xossaiictea um. I[.Mupuxynaa I'TY B
COBCIIAHMM  IPUHSAIM  Y4YaCTHE  3aMECTUTEINb
JUPEKTOPa, AaKAJAEMHYECKHH JOKTOP TEXHUYECKUX
Hayk MHra lpeMamiBHIM M YYEHBIM CEKpeTapsb,
AKaJIEMUYECKUH JOKTOP TEXHUYECKUX Hayk MapuHe
MrebpumBmig. 3acefaHue OTKPbUI 3aMECTHTENb
MUHHCTpa oOpa3zoBanus W Hayku [pysum Tamas
MapcarnmBuiai. C pedbto BBICTYNHI 3aMECTUTENb
MUHHUCTpa oOpa3oBaHus W Hayku [ 'py3um ['eopruit
IITapBammuasze, KOTOPBI O3HAKOMMWII ayJUTOPHUIO C
KpUTEPUSIMU  OLICHKH HAy4YHO-HCCJIEJOBATENBCKIX

WHCTUTYTOB (MEXIYHAPOIHBIH OITBIT).

e 18 mroma 2016 roga, B roctunuue «Old Tbi-
lisi» cocrosuicst cemuHap Ha Temy «CoBMecCTHas
ormeparuoHHas nporpamma Oacceiina UepHoro mo-
ps», OpPraHU30BaHHBINA TPYMIIONH 3KCIIEPTOB MPOEKTa
«TESIM», ynpansiomyMy 1 HallMOHAJILHBIMU Opra-
HU3aIUsIMU TporpaMmbl. M3 HMHCTUTYyTa BOJHOTO
xo3siictBa uM. LI. Mupuxynasa I'TY Ha cemuHape
MPUCYTCTBOBAIH: 3aBEAYIOIINIA OTAECIOM IPOCKTH-
pOBaHHA W OKCIEPTHU3BI MEINOPATHBHBIX CHCTEM,
acconuupoBanubelii Tpodeccop Illopena Kympen-
IBUJIM U HAYYHBIM COTPYAHHMK OTAENa OXpPaHbI
OKpYy)KarIel cpenbl W WHXEHEPHOH SKOJIOTHH,
akaq. JOKTOp TexHuueckux Hayk Tampuko Cyma-
TaIIBHIIH.

Ha cemmHape ObUM paccMOTPEHBI YCIOBHUSA
rporpaMmel «HepHOro Mopsi», poiau U 00SI3aHHOCTH
BEJyIINX T[apTHEPOB, MNpHUHITHE HHDOpPMAUU U
PEKOMEHIAINY JJIS1 y9acTUs B KOHKYpPCE TPaHTOB.

e 8-12 nrona 2016 roga, B MHCTUTYTE BOJHOTO
xo3siictBa uM. I[. Mupuxynasa I'TY ¢ Buzutom
Haxoaunuck: JoueHT Cepreit UepHomopel, acmiu-
pantka Enena CaBeHok (MOCKOBCKWIA Tocynap-
CTBeHHBIN yHHBepcutreT MM. M. JlomoHOcOBa) u
JIOLUEHT Opyapn 3amopoK4eHKO  (3aMecTHUTENb
TEXHUYECKOTO JUPEKTOpa MPOEKTHOTO HMHCTUTYTA
«CeBkaBrunpoBoaxo3»,  llaruropck,  Poccus).
Cocrosinach COBMECTHas HaydyHas SKCICAULMS Ha

Hesnopakckom negauke (@omo 3-6).

e 20 wmrona 2016 roma, B MuHucrepcrtse
oOpa3oBaHusa M Hayku ['py3uu cocrosyiach BCTpeda
3aMECTHUTENII MUHHCTPa BBIIICHA3BAHHOTO MHHU-
crepcTBa rocmoguHa Tamaza Mapcarumsuiu ¢
JTUPEKTOPOM MHCTUTYTa BOJHOTO X03sAHcTBa UM. LI,
Mupnxynasa I'TY, [I0OKTOpOM TEXHHYECKHUX HAYK,
npodeccopom ['mBu I'aBapmamsunu. Ha pabGoueit
BCTpEYE pacCMaTpPUBAJIKMCh TaKUe 3HAYUTEIIbHBIC
BONIPOCHl  KakK:

nporpaMmHoe  (UHAHCHPOBAaHUE

WHCTUTYTa, HBIHEUIHSSI CHUTyallus BbITOJIHEHUS
Hay4YHOM TeMaTHKH, (pUHAHCHPOBaHWE MHCTUTYTA 32
2017 ron, paboure mporpaMMbl HAYYHOW TEMaTHKH,
OOHOBJIEHHE MaTepHaIbHO-TEXHUUECKOW 0a3bl MHC-
TUTYTa, PEMOHTHO-peabUINTallMOHHbIE PaOOTHl T'H-
JIpOoTeXHUYeCKol nabopatopuu 3a 2016 roj, ropu-
JUYECKUH CTaTyC MHCTUTYTA, BKIIOUCHHE B YUeOHbIC
IIPOrPaMMBbl YIECHBIX-COTPYAHUKOB MHCTUTYTA U JP.

OcoOblif  WHTEpEC BBI3BAJIO  NPEATIOKEHHUE
JUPEKTOpa MHCTUTYTa BOJHOrO xo3sicTBa um. LI
MupnxynaBa I'TY, AOKTOpa TEXHHUYECKHUX HaYK,
npodeccopa I'mBu ['aBapmamBuiu 0 NPHUCBOCHUH
MEXTyHapOTHOTO

9KCIEPTHHIX  PadoT,

ceprudukara  pe3yipTaTam

MPOBOJUMBIX B THIPOTE-
XHUYECKOH mabopaTopu.

Bcerpeua cocrosinack ¢ 3aMecTUTENeM MUHUCTpa
oOpasoBanus M Haykw [py3um, rocmoxoil Jluei
l'uraypu. becena kacamack MOIAEPKKA YUEOHBIX
MpOrpaMM O 3alIUTe OKpY’Karoleil cpepl, 001meos-
pa3oBaTenbHONW CHUCTEME H 3HAYUTENBHON posn
HayKd B BONPOCaX YCTOWYMBOTO Pa3BUTHS JKOHO-

MUKHU (Domo 7, 8).

e 1 cenrs0ps 2016 roma B otene «berc»

cocrosulack  o(WIIManbHAs BCTpeYa AMPEKTopa

WHCTUTYTa, JOKTOpa TEXH. Hayk, mnpod. [uBm

laBapamBuiM ¢ TJIaBHBIM  CHCIUAIUCTOM,
MeHeJpkepoM  mporpamMbl - Koxpana

EBPONEICKUX W €Bpa3MHCKUX CTpaH, arpapHoro

BOCTOYHO-
nenapramenTa CIIA, JIeBom KydeBckum (@omo 9).

e 2 nekabps 2016 roma B aKTOBOM 3aje
WHCTUTYTa BOAHOrO xo03sicTBa uM. LI. Mupnxynasa
I'TY cocrosioch 3acelaHne HaAy4YHOTO COBETA, I/l
OBUTH PacCMOTPEHbI TOJIOBBIE HAay4YHBIC OTYETHI 00
WCTIOJTHEHUH TIPOTpaMM OFOKETHOTO (HHAHCHPO-
BaHusA. bbumm paccmoTpensl 6 mnoampoexkToB. Ha
COBETE BBICTYNMJI AMPEKTOP HMHCTHTYTa BOZHOTO
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xo3siictBa umM. II. Mupuxymnaa I'TY, nokrop
TEXHUYECKUX Hayk, npodeccop ['mBu "aBapnamiBu-
J¥, PYKOBOOUTENM  IPOEKTOB —  3aBEIYyIO-
M OTJEJIOM MNPHUPOJHBIX KaTacTpod HHCTUTYTA
BogHoro xo3saicrea I'TY, akagemuueckuil HOKTOp
reorpadudeckux  Hayk Pobepr [lmakonummse,
3aBEYIOLINM OTAEIOM MOPEH M BOAOXPAHWJIULY,

JOKTOp TexHHueckux Hayk Wpuna Mopaanuimsummy,
3a pyOexom:

e 1-10 mapta 2016 roma TUPEKTOp UHCTUTYTA
BOJHOro xossaucrea uM. L. Mupuxynasa ['py3uH-
npodeccop
I'uBu [NaBapgamBuIm ¢ KOMaHAUPOBKOM TIPeOLIBAT B

CKOro TEXHUYCCKOI'O0 YHHUBEPCUTETA,

PSA3aHCKOM TOCYJapCTBEHHOM arpOTeXHOJIOTHYE-
ckom yHuBepcurere mMmeHu II. KoctuueBa cocto-
sjack MeXIyHapoaHas KoHdepeHuus. Bo Bpems
MpOBeJIeHNs] KOH(EPEHIIMH COCTOSIOCh HECKOJIBKO
3HAYUTENBHBIX pabouux Berpeu: 4 mapra 2016 roxa
C PEKTOPOM PS3aHCKOTO TOCYJapCTBEHHOT'O arpo-
TeXHOJIornyeckoro yuuspepcurera umenu I1. Kocru-
4eBa, ¢ JOKTOPOM TEXHUYECKUX HayK, MPodeccopoM
Huxonaem bermoBeM (@omo 11-12).

5 wmapra 2016 roma, B MockBe, cocTosyach
BCTpeUa C HAy4YHBIM PYKOBOAMTHIIEM POCCHUHMKOIO
rOCyIapCTBEHHOTO arpapHOr0 YHHBEPCHUTETa NMEHU
K.TumupsseBa, ¢ axkaJeMHUKOM pPOCCHUIKON akaje-
mun Hayk Huxomaem /lyGenok. IIpu BcTpede Gecena
Kacaiach BO30OHOBJICHHS OBIBIIMX KOHTAKTOB H
COTPYJHTUECTBA IO HAIPABICHUIO CEJIBCKOXO3AH-
CTBEHHOM Memmopanuu. 5 mapra 2016 roma, B
MockBe cocTosiiach BCTpeda C JUPEKTOPOM Bce-
POCCHICKOTO0 HAy4YHO-HCCIEIOBATENIHCKOTO WHCTH-
TyTa THOPOTEXHUKU M Menauopauuu umeHu A. H.
KoctsakoBa, ¢ akazeMHKOM pOCCHIICKON akageMuu
HayK, ¢ rocnoguHoM ¢ bopucom KusseBbim. becena
KOCHYJIaCh HAyUYHBIX JOCTH)KEHUH akanemuka LloTHe
MupixynaBa B 00J1aCTH TUAPOTEXHUYECKAX W MEJIH-
OpPaTHBHBIX COOPY)XEHHH W COBMECTHOTO MPOJIOII-
KEHHsI ero HccienoBaHMH. bpulo mpuHsATO cornia-
[IeHHEe O TOJrOTOBKE MEMOpaHAyMa OTHOCHTEIHHO
corpyaanunctsa. 9-10 mapra 2016 roga, B Mockae,
COCTOSIaCh BCTpedYa C JIEKaHOM TIeorpaduuecKoro
(bakympTeTa MOCKOBCKOTO TOCYAApCTBEHHOTO YHH-
Bepcurera UM. M. JloMOHOCOBa, C WIEHOM-KOp-
PECTIOHACHTOM POCCHHCKON aKaJeMHUd HayK, Mpo-

3aBEIYIOIIUM OTJIEJIOM OXpaHbl OKpY>Karolen cpe/ibl
U UHXCHEPHOM DJKOJIOTMH HWHCTUTYTa BOJHOTO
xo3siictBa I'TY, akajgeMuueckui IOKTOp TEXHUYE-
ckux Hayk [lora Yaxas, 3aBedyroLIUid OTAEIOM
MPOECKTUPOBAHUSA U SKCIEPTU3bl MEIUOPATUBHBIX
CUCTEM, aKaJIEMUYECKUN TOKTOP TEXHUYECKUX HaYK,
lopena KynpeumBunun u gap. Ilocne poknagos

cocTosuick npeHus (@omo 10).

¢deccopom Cepreem [100posro00BBIM, 3aMECTUTEIIEM
JIcKaHa BBINICHA3BAHHOTO (aKynbTeTa, mpodecco-
poMm Anupeem bpemuxucom u ¢ mpogdeccopcko-
MPETIOIOBATEILCKUM COCTaBOM; Oecella KOCHYJIACh
OyIyIIEro COTPyAHUYECTBA.

10 mapta 2016 roma, cocTosuiMCh BCTpPEYH B
pEelaKkIUsIX POCCHUUCKUX HAYYHBIX H3JATCILCTB:
«UAPOTEXHUYECKOE CTPOUTEILCTBO», «IKOJIOTH-
YeCKHE CUCTEMBI U TPUOOPB), «ATPOXUMHYECKUAN
CIIPAaBOYHHK» M «ATpPO3KOJOTHs». bBUIO mpHHSITO
coryaiieHue, OeCIIaTHO OmyOJIMKOBAaTh Hay4YHbBIC
CTaThU COTPYJHUKOB MHCTHTYTa BOJHOTO XO3HCTBA
um.Il.Mupnxynasa TEXHUYECKOTO

YHUBCPCUTECTA B

TPY3UHCKOTO

BBIIICHA3BAHHBIX ~ POCCUUCKUX
KypHaax.

Bo Bpemst BcTped KOJUIErH cAenaid 3asiBICHHE,
yTOo HpuUMyT yudactue B VI MexayHaponHoi
KoH(pepeHInu, KoTopas coctoutcs B TOwmmmcu, 22-
25 cenrsopst 2016 roga (@omo 13, 14, 15, 16).

e C 28 mrona no 2 asrycra 2016 roga nHay-
YHbIE COTPYJHUKH HHCTUTYTa BOJHOIO XO3siiCTBa
uMm. L. MupuxynaBa I'TY: 3aBenyromuid OTAEIOM
OXpaHbl OKpPYXAaroWEeH cpeabl U MHXXEHEPHOU 3Ko-
JIOTUH, AaKaJIEMUYECKUN TOKTOp TEXHUYECKUX HaykK
l'ora Yaxas, 3aBeayromuii OTAEIOM NPUPOAHBIX Ka-
TacTpod, aKameMHUIECKUN NOKTOp TeorpadudecKux
Hayk PobGepr JlmakoHuase W crapummii Hay4yHBIN
COTPYAHHUK OTJeNa OXPaHbl OKPYKAIOIIEH cpeabl U
WH)XEHEPHOW DHKOJIOTUM, AaKaJIeMUYECKUM JOKTOP
TEXHHMYECKUX HayK, acCOIMPOBaHHBIN mpodeccop
Jlean ILlynykunze, Omaromapsi (UHAHCHPOBAHUIO
donma [loTa
PycraBenu u I'py3MHCKOrO TEXHHUYECKOTO YHHUBEpP-

HanuonanpHOro Hay4HOTO M.
cuTeTa C KOMAaHIUPOBKOH mpeObBasii B CaHKT-
[leTepOypre, B meHTpambHOM oO¢uUCe KOMIIAHUU

MMPOU3BOAUTCIII T'COKOBPOB MHUPOBOIO Macirada
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«Tenzar international», Tme cocrosiach Ipe3cHTa-
uus reokoBpa «Hecreoy, uccienqoBaHHOM B paMKax
rpaHTa.

Ha mnpeseHTanuu npucyTCTBOBAIU: JUPEKTOP
kommannu «Tenzar-international» Koncratnr Bau-
HaJ3e, CTeIUaINCThl M0 MapKkeTUHTy: Mapus doxe-
yc u Bagum JlonruH, cnenuancuT mo MatepuaiaMm u
TEXHOJIOTUSIM 3KOJIOTMYECKOTo cTpouTenscTBa Ila-
Besl ['peckoB, HaYaIbHUK HWH)KEHEPHO-TEXHUYECKOU
nojnepxxkn Makcum CakaeB, uHxkeHep Bragumup
Kanyrun, menemxep mno mnpoaaxam KoHCTaHTUH
JlexuH U pyKoBOIUTENB NMPOEKTOB Anekceil Bucca-
puoHoB. Ilocie npe3eHTanuu coCTosIach JUCCKYCHUS
MEXIy COTpyIHUKamMu kommaHuu «Tenzar-interna-
tional» ¥ WMCIONHUTENSIMUA TPAHT-TIPOCKTA, B Pe3y-
JTBTATE KOTOPOH HAMETHIIHCH ITyTH IS BHEAPEHUS B
NIPOU3BOICTBO reokoBpa «Hecreo» (@omo 17).

e 12-20 Hos6pst 2016 roma, TUPEKTOP UHCTHU-
TyTa BOAHOro xo3siictBa uM. L[.Mupuxynasa I'TY,
JIOKTOP TEXHUUYECKUX HayK, mpodeccop ['uBu ['aBap-
JAIBUIA ¢ KOMaHIUPOBKOW TpeObBan B bemopyc-
CHM JAJisl yCTAHOBJEHHUS HAy4YHO-00pa30BaTeIbHBIX
CBA3€EH.

14 HOs10pss 2016 rona, B r. bpecte cocrosiiach
BCTpeYa C AeKaHOM (aKyjIbTeTa WHKEHEPHBIX CHC-
TEM M 3KOJIOTHH OpPEeCTCKOTO TOCYIapCTBEHHOTO TeX-
HUYECKOTO YHHUBEPCHTETA, C IOKTOPOM Teorpaduye-
CKUX HayK, mpodeccopoM AjexcannpoM Bomauexkom
(@omo 18).

Ha BcTpeue oOcyxnmanuck BOmpocsl Oyayriero
COTPYIHHYECTBA MEXIy WHCTHUTYTAMH B KOHTEKCTE
OOMEHHBIX TPOTPaMM HAYYHBIX COTPYJHHKOB H
JOKTOPAHTOB, & TAK)XE - MOJATOTOBKU MEXIYHapO.I-
HBIX COBMECTHBIX TPAHTOB.

16 HOsOpst cocrosnack BCTpeda C TEPBHIM
MIPOPEKTOPOM OPECTCKOTO TOCYJApPCTBEHHOTO YHH-
Bepcutera, mpo¢. BsuecnaBom [Iparanom. Becena
KOCHYJIaCh BBEJCHHS B y4YEOHBIH MpOIECC COBpe-
MEHHBIX HAay4YHBIX JOCTIKEHHH u Oyaymiero
COTPYJHHYECTBA.

B ToT e nmeHp cocrosutack BeTpeda ¢ mpodec-
COPCKO-TIPENOAaBaTeIbCKUM COCTaBOM M JEKaHOM,
BO BpeMsI KOTOPOH OBIJIO pelieHo, 4to mpogeccop
I'mBu [aBappamBuiam OyneT NMPUHUMATH aKTHBHOE
y4acTHhe B OJATOTOBKE acnupaHToB. [1o nHUIIMaTHBE
JIeKaHa CUCTEM U

¢dakynpTeTa HHXXEHEPHBIX

9KOJIOTUH OPECTCKOT0 TOCyIapCTBEHHOTO TEXHUYEC-
KOT0 YHHBepcHUTeTa, npodeccopa Anekcanapa Bon-
9YeKa AUPEKTOP MHCTUTYTa BOIJHOTO XO3AHCTBA UM.
. Mupuxynasa I'TY, HOKTOp TEXHHYECKUX HAYK,
npocdeccop ['mBu ["aBapmamBumm ¢ 2016 roma Obu1
IpUTJAleH Ui NPOYTEHHs JIEKLHOHHOIO Kypca
«OxpaHa oKpyKaromed cpeabl W NpoOIeMbl WH-
KEHEPHON 3KOJIOTUUY.

17-18 HOs0psst B . MuHcke cocrosiiack odu-
LyanbHasg BCTpe4a C JAEKaHOM TIeorpaduieckoro
(dakympTeTa 0EJIOPYCCKOTO TOCYIApPCTBEHHOIO YHH-
BEpPCUTETA, C JOKTOPOM Teorpaduiyeckux Hayk,
mpod. Jmutpruem MBaHOBBIM, KOTOPBII TTPEICTaBIII
npod. ['meu INaBappamBmim npodeccopcko-mnperno-
JIaBaTeIbCKOMY COCTaBY; COCTOSUIaCh COBMECTHAs
nmpodeccHoOHaNbHAA JKCKYypCHs B J1a0OpaTOpHH-
MY3€€ Hay4YHbIX TEXHOJIOTMI MH)KEHEPHOU T'e0JIOTHU
n reodpusuku. [Ipod. ['uBu ["aBapmamBumm o3HaKO-
MUICS € (PHU3MKO-MEXaHUYECKUMH IT0Ka3aTelsIMU
MOYB M TPYHTOB Ha TEPPUTOPUH OEIOpyccKoil pe-
cryOnuKka M mocTwkeHusMu kadenper (@omo 19-
20).

31ech e ITUPEeKTOpP MHCTUTYTa BOJHOTO XO3SIH-
crea uM. II. Mupuxynasa I'TY, noxrop TexHuue-
CKUX Hayk, mpodeccop ['mBu 'aBapmamBuim o3Ha-
KOMHJI O€JIOPYCCKUX YUSHBIX C TOCTHKEHUSIMU M Ha-
MPaBJICHUSIMH cBoero nHctuTyTa: «Ilpobnemsr mou-
BBI IIPH BOJHOI 1 BETPOBOW 3po3uH U O0opbda ¢ HH-
MH HHXCHEPHO-IKOJOTHYECKIMU W OHMO-WHXKEHEp-
HBIMH MeTolamMu». B KoHue Jnokiana aekaH, npod.
J. WBanoB mpemioxun npod. I'. TaBapmamBumu
IpPOYECTh KypC JIEKIMM HAa HA3BaHHYI0 TeMy
CIIEUATNCTAM Pa3JIMYHBIX OTPACIIEH.

[Mocne Oecenpr mpodeccopa: JI. UBanoB u A.
Bomyek Obumn mpurnamensl npodeccopom ['usu
l'apappamBunu B I'pysuro mus yudactus B VII
MesxayHapoJHOH KOH(pEpEeHIHH.

e 7-11 mexabps 2016 roma IUPEKTOp HHCTHU-
TyTa BOJHOro xo3saiicrBa uM. L. Mupuxynasa I'TY,
JOKTOp TEXHUYECKUX HayK, nmpodeccop ['uBu I'aBap-
nmamBwn Haxomwics B r.Uectoxosa ([lombma), Toe
3aMecTuTeNs JIeKaHa CTPOUTENBHOro (aKynbTeTa
YecTOXOBCKOTO MOJUTEXHUYECKOTO YHUBEPCUTETA,
npod. Mapraputa YineBuHa ouIHaIBHO MpeIo-
xuna npod. I'. TaBapmamBuiam craTh YJICHOM
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pEeIKOIUIETN HAyYHOTO JKypHana ,,Construction of
optimized energy potential” BelieHa3BaHHOTO (haKy-
neTera (Pomo 21-22).

Bo BpeMsi KOMaHIMPOBKU TUPEKTOP MHCTUTYTA
BOJHOro xo3sarcrea uM. L. Mupnxynasa I'TY, nok-
TOp TEXHWYECKUX HayK, rmpodeccop ['mBu ["aBapma-
IIBWJIA BCTPETHIICS C JIEKAHOM TEeXHUYECKOTOo yHH-
Bepcurera CIOBEHWH, C JENEranusIMA TEXHUIECKIX

yHuBepcuteToB Kuea u JIbBOBa, ¢ HpoOpeKTOpoOM
Oenmopycckoil arpapHoil akajgemun, ¢ BukTopom
KanutoHoBckuM, ¢ nupexkropoM Meniepckoro Hayy-
HO-TexHUYecKoro IeHTpa r.Ps3ans (Poccust), mok-
TOPOM CeITbCKOXO3IUCTBEHHBIX HayK, mpod. FOpuem
Maxaiickum, ¢ TmpodeccopamMu U JTOKTOpaMH

yHuBepcuTeToB [lombmm.

HAYUYHO-ITPAKTUYECKAS JEATEJBHOCTD 3A PYBEKOM

e 21 ampensa 2016 roga B cronuiie ABCTpUH, B
Bene, Obuto mpoBeneHO 3acedaHrWe TeHEpaTbHOU
accambnen EBpocorosa, kacarenmpHo «Hayku o
3emie». Ha 3acenaHuu AUPEKTOp MHCTUTYTa IPO-
(deccop 'mBu 'aBapmaliBUIM MPEACTABUI JOKJIAN,
BBINIOJIHEHHBI B COAaBTOPCTBE CO CHCHUATHCTAMH;
JOKJIaa coAep:Kall aHalIM3 AMHAMHYECKHX IpoLec-
COB CEJIEBOTO IOTOKAa BO BpeMs KaTacTpodbl Jei-
auka Jlesnopaku 2014 roga. [lokiaz ObLT BHITOTHEH
COTJIaCHO MEMOpaHAyMy, OGOPMIICHHOMY MEXKIY
HHCTUTYTOM BOJHOro xo3saicrBa uMm. L. Mupuxy-
naBa I'TY U MOCKOBCKMM TIOCYyAAapCBEHHBIM YHU-

BepcuteToM uM. M. JIoMoHOcoBa. B moaroroBke

noxnana yuyacrsopanu: C. YepHomopen, E. Cosep-
Hiok, JI. IlerpokoB, O. Typybanuna (MOCKOBCKUI
rocyapcBeHHbI yHuBepcureT uM. M. JlomoHnoco-
Ba), M. JltokuH (MHCTUTYT reodn3uky, T.Hampumk),
I'. Tomupumze (OO0 «I'eorpadux»), I'. I'aBapna-
WBUIM (MHCTUTYT BOJHOTrO Xo3sictBa um. Il
Mupuxynasa I'TY), B. JlpoOGsliies (BraaukaBKas-
ckuii Hayuneld wneHtp), [. 3amopoxxuenko, H.
Kamene, B. Kamener («CeBKaBrumpoBoaxo3»), A.
Kaab (yausepcurer Ocno, Hopserus), JIx. Kaprumn
(Apmzonckuit yHuBepcurer, CIIA), K. Xerens
(IIropuxckuii yauBepcureT, LIBeimapus).

YYACTHUE B MEXIYHAPOJHBIX KOH®EPEHIIUAX U CUMIIO3NYMAX

I'py3us:

e 1 depas 2016 roma Obuta TpoBeIEHA
KOH(epeHIIus, OpraHn30BaHHas] MUHUCTEPCTBOM 00-
pasoBaHus U Hayku ['py3un, B KOTOPOM IIPUHUMAIIH
ydacTb€ PEKTOpa BBICIIMX Y4EOHBIX 3aBEICHUM,
PYKOBOJUTENH, aKaJeMUUYECKUI, HAyUYHBIH U agMU-
HUCTPAaLIMOHHBIN MEPCOHAN HAay4HO-UCCIIEI0BATENb-
CKUX Y4epexXJeHHUil, B TOM Yucie AUPEKTOp UHCTH-
TyTa npodeccop ['mBu 'aBapmamBuim u 3aBeayro-
LIUH OTAEIOM HPOEKTUPOBAHUS U SKCHEPTHU3BI Me-
JMOPATHBHBIX CHCTEM, aCCOUMHPOBaHHBIN mpodec-
cop lllopena Kynpeumsunu. Ha kondepeHuuit Obun
PacCMOTpPEH MaKeT M3MEHEHW 3aKOHOJaTeNbCTBa,
OpuHATBIN napiameHntoMm ['pysunm B nexabpe 2015
rojia, KOTOPBIM pemuT MHOKECTBO MpodiieM B cdepe
oOpazoBaHusi M HayKd. MuHHUCTp 0Opa3oBaHMs H
Hayku ['py3un Tamap CaHukuaze o3HakoMuia yya-
CTHUKOB KOH(EPEHLIUI1 C BHECEHHBIMU HW3MEHCHHUSI-
MU B IUIaH JEMCTBUH B COOTBETCTBHM C 3aKOHO-

naTensCTBOM (@omo 23-25).

e 1 ampens 2016 roxy, B orene «Holiday inn»
Obuta TpoBeJeHa KOH(EpeHNHs, OpraHW30BaHHAs
HaI[MOHAIBHON accolyaned MeCTHOro CaMOyIpaB-
neHust I'py3un u areHctBom CIIIA mo MmexayHa-
ponnomy pazsutuio (USAID) Ha Temy: «VI3MeHeHune
KJIMMaTa Ha MECTHOM YpPOBHE — IOJIMTHKA M JeH-
crBrue». KoH(pepeHIIo OTKPBUT MEPBBIA 3aMECTH-
TeIb MUHUCTPA OKpYXarollel cpelbl U MPUPOJHBIX

pecypcos
3aMeCTUTENb MUHUCTPA PErHOHAIBHOTO Pa3BUTHS U

Teitmypaz Mypryaus. Beictynuu:
uHdpactpykrypsl I'pysun Tenrus Lleprenamsuimy,
3aMEeCTUTENIb MUHUCTpa CEeJIhCKOro Xxossicra I'py-
3un ['oua llonypuiBmin, Ha4aabHUK OTJENA DHEp-
TETHKH IpU MHHUCTEPCTBE JHEPreTHKU ['py3un
Hasun lapukanze, nupekrop USAID B I'py3un, r-u0

Huka OKpCI_HI/IZBC, MPpE3UACHT HallMOHAJIbHOM acco-
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OUAIi ~ MECTHOTO  CaMOYTIPaBJIEHUS
(NALAG), rocrionun JlaBuy Jxuxust.
Ha xoudepenmmu ¢ mokmagoMm «IIpobmemsr

I'py3un

CENTBCKOT0 XONI3AUCTBa Ha (JOHE KIMMATHYECKHUX H3-
MEHEHUID» BBICTYNIWI JUPEKTOP MHCTUTYTa mpodec-
cop I'uu I"'aBappamBuin.

B KoH}epeHun NpUHSUIM y4yacTue NPEACTaBH-
TEJIH MECTHBIX OPTaHOB BIACTH, TOCTH U3 ABCTpHH,
VYraugel, [onsmu, @panuun u ApMeHun.

OTHOCUTENBEHO H3MEHEHUI MUPOBOTO KIIMMAaTa ¢
JokjanoM Belctynmu: «OnbiT Utanuu u @panum»
- Ixon Mapko Yepu, «OnsIT [Tonsmm u CrioBeHUN»
- Hepn Crpurux, «OmnbiT ABcTpum» - Maruac
Opek, «OnbiT Adpukm» (3ambusi) — Myccon [a
Mywmba, «Ombir HopBermm» - 3uopH AnbdreH
(Domo 26, 27).

e 18 umronma 2016 roga, B roctunune «Radis-
son Blu Iveria» cocrosnace MexayHapoaHas KoHpe-
pennust — «Poip npodeccrnoHanbHOr0 00pa3zoBaHUs
B Pa3BUTHM 3KOHOMHUKH». OpraHu3zatopamy OBLIH:
MIPaBUTENBCTBO | 'py3un, MHHHCTEPCTBO 00Opa3oBa-
Hus 1 Hayku ['py3un u ponxa «BBI30B ThICAYENETHS)
(Millenium). KoHdepeHIII0 OTKPBUT HCIIOJHUTEINb-
HBIH aupektop ¢oHna «BbI30B ThICSUEneTHS» Mar-
na Marpanze. Ha xondepeHnuu ¢ pedpto BBICTYNH-
JIM: MUHUCTP 3KOHOMHKH M YCTOWYHMBOTO Pa3BHUTHUS
I'py3un, Bune-npembep JImutpuit Kymcumsuim,
mocon CHIA B I'py3un SIup Kens, MuancTp 00pa3o-
BaHUS M Hayku ['py3um Anekcannp [[xemxenasa,
rocty u3 Aurnmum, Upnaunuu, ['epmanuu u Asctpa-
auu. JIOKJIaJuMKU KOCHYJIMCh €BPONEUCKUX CUCTEM
MpodeCcCHOHANBEHOTO 00pa3oBaHUs M €ro pOid B
Pa3BUTUHU SKOHOMHKH.

B xoHbepeHuuu npuHAT ydyacTue AUPEKTOP
HMHCTUTYTa BOJHOIO Xxo03sicTBa uMm. L. Mupixynasa
I'TY, noxrop TexHWYeCKHX Hayk, mpodeccop I'nBu
laBapaamsuimu. Bo Bpems mepepwiBa npod. I'. T'a-
BapAALIBWIA BCTPETHIICS C 3aMECTUTEISIMA MUHUCT-
poB: Tamazom Mapcarumswin u Jlueid I'uraypu. B
LEeHTpe BHUMaHUs Oecenbl ObulM y4eOHbIE mporpa-
MMBI TPO(ECCHOHATIBHOTO 00pa30BaHMs IO Cellb-
CKOXO3HUCTBEHHON MeTnopaliu (THIpOoMeIHopaIus
U arpoMeiopanus), pa3paboTaHHbIE B WHCTUTYTE
BojHOrO xo3diictBa uM. II. Mupnxynasa I'TY,
KOTOpBIE YCIEIIHO peali30BaHbl Ha CTPOUTEIHLHOM
tdakymperere I'TY m Ha Ga3e mpodeccHoHATBHOTO

kotemka wM. H. Hukomamse I'TY, cema duam
JKuxauiy caMTpeICKOro MyHUITUIIATUTETA.

e 2225 centrsabps 2016
koH(pepenmzane ['TY, cocrosmace VI MexmyHa-

roga B MajloM

polHas HAy4YHO-TEXHWYECKas KOH(EpeHIHs WHC-
TUTyTa BOAHOTO Xo3sicTBa uMm. L. Mwupuxynasa
['py3UHCKOr0 TEXHUYECKOr0 YHHMBEPCUTETAa Ha
Temy: «CoBpeMeHHEIE

MpoOJIEMBI  YITPABICHHS

BOJHBIMH  PeCypcaMHu, OXpaHbl  OKpYy»Karolei
Cpelbl, apXUTEKTYpPbl W CTPOMTEIbCTBa». B KOH-
(epeHIIMN TPHUHSIN Yy4YacTHe: YYEHbIe, SKCIIEPTHI
U MOJIOABIC CITEIUATUCTBI U3 7 cTpaH (A3zepOaii-
mxaH, benapyccus, JlurBa, Ilompma, Poccus,
I'py3us, Apmenus). OmyOnnkoBaH cCOOpHUK Mate-
puasioB KoH(pepeHuu, coctosimid u3 230 cTpaHuIl

(150 ok3.).

OTKpblT KOH(EPEHIMIO 3aBeAyIOUUi Jemap-
TaMeHTa HAayKH, JOKTOpP TEXHHUYECKHX HayK, mpod.
HaBun TaBxenunasze, KOTOPbIA NOJUEPKHYJ BaKHYIO
pOJb HMHCTHTYyTa B OOECIeYeHWH O0e30MacHOCTH
crpan  lOxnoro KaBkaza u HaydHOro mpo-
CTpaHCTBa B peruoHe. [IOTOM BBITYIIMI AUPEKTOP
MHCTUTYTa BOJHOrO Xo3siiictBa um. L[.MupuxyJiasa
I'py3MHCKOr0 TEXHHYECKOr0 YHUBEPCHUTETA, ITOKTOP
TEeXHUYECKUX Hayk, mpo¢. ['mBu I'aBapmamBmim.
OH 03HaKOMMWJI MPUCYTCTBYIOMINX C JOCTH)KCHUSIMU
WHTUTYTa B OOJIACTH HAyYHO-TEXHUYECKOW M IKC-
NEPTHON JAeATENBbHOCTH, OCOOEHHO OTMETWIJI Hay-
YHbIE HANPABICHUS HHCTUTYTa U JACATEIBHOCTH B
cdepe oOpazoBanus (@omo 28, 29).

C [pUBETCTBEHHBIMH peYaMH  BBICTYIIWIU:
pexTop ['ocymapcTBEeHHOTO TOTUTEXHIUYECKOTO YHH-
BepcuTeTa APMEHHH, JOKTOP TEXHHYECKHX HayK,
npod. Oranec Toxmamxsu (r.EpeBan, ApmeHus);
nekaH (QakynbTera reorpaduu, OaKWHCKOTO TOCY-
JApCTBCHHOT'O YHUBEpPCHUTETa, JMJOKTOp Treorpadu-
yeckux Hayk, npod. @apna Mmanos (r.baky, Azep-
Oaifpkan), IUPEKTOp Memepekoro HayJHO-TEX-
HUYECKOTO LIEHTPa, JOKTOP CEIbCKOXO035ICTBEHHBIX
Hayk, pod. IOpuit Maxatickuit (r.Ps3anb, Poccus)
u ap. (@omo 30).

25 centsa6ps 2016 Ttoma, 10 3aKpHITHS KOH(e-
PEHIIMH  COCTOSIOCH

3accaaHuec OpPrKkOMHUTETA

MEXIYHapOIHOH KOH(pEpeHIMH M OBUIO NPHHATO
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pemenue, 4ro odepenHas VII MexayHaponHas

koH(pepeHtns cocrtoutcs B aBrycte 2017 roma, B T.

3a pyoOexom:

e 1-10 mapra 2016 rToma, B pI3aHCKOM
rOCy/IapCTBEHHOM arpoTeXHOJOTHYECKOM YHUBEp-
cutete umeHu II. KoctuueBa cocrosimach Mexnay-
HaponHas KOHQepeHLus, Leslb KOTOpod ObLIo pe-
LIEHHE MPOOJIeM MENIMOopaly Ha COBPEMEHHOM Ypo-
BHE C IIETBI0 POCTA PACTUTENBHOI MPOIYKINH 3hup-
HBIX Macen. 3 mapra 2016 roga, Ha KOH(pepeHIHH ¢
JOKJIa/I0M BBICTYIHII JUPEKTOP MHCTUTYTA BOJHOTO
xo3siictBa uM. L. MupuxynaBa I'py3uHCKOro tex-
HHUYECKOTO yHUBepcuTera, npodeccop ['uBu ["aBap-
JamBuin: «PocT ypoxxaiHOCTH KyJbTyphl «TyHro»
B 3amamHoit ['py3un, B 4aCTHOCTU, Ha KOJIXHUICKOM
HHU3MEHHOCTH, B YCIIOBUSIX HCIIOJIB30BAaHUS HOBOU
TPEeXsIPyCHOW KOOWHUPOBAHHON IPEHAXKHOH CHCTe-
MBD».

Bo Bpems BcTpeu komiern caenaiv oQuinaib-
HO€ 3asBJICHUE, 4TO MpUMYT ydactue B VI Mexny-
HapoIHOW KOH(MEpEeHIHH, KOTOpas COCTOUTCS B
Towmucu, 20-30 cents6ps 2016 rona (@omo 32).

o 24-26 mas 2016 roma, B r. IlaHeBexmuc
(JIutBa), MWUHHCTEPCTBOM CEIBCKOTO XO3AHWCTBA
JIUTOBCKOHM pecryOMuKN Ha MEXIYyHApOJHYI0 KOH-
(hepeHIINIO - «ATUTHKAIUN CEeThCKOXO3SHCTBEHHBIX
IpeHaxke W TpeOOBaHMS 3aIIWTHI OKPYKAlOIIen
cpenbl BO BpeMsl OCYILECTBICHUS IMPOEKTa PEKOHC-
TPYKLUUHU CENbCKOXO3AMCTBEHHBIX APEHAXHBIX CHU-
CTEM M NPOrPaMMBbl Pa3BUTHUS CEIIbCKOTO XO34HCTBa
Jlutu 3a 2014-2020 r.r., moneBoil ceMHHap —
yAagyHble TIPUMEPBI MPOTPaMbl Pa3BUTHS CEITHCKOTO
xozsaiicTa JIuteer 3a 2007-2013 r.r.», Obln mpuria-
IIEH AUPEKTOP MHCTUTYTAa BOJHOIO XO3SMCTBA UM.
. MupuxynaBa I'TY, mpodeccop I'mBu I'aBap-
JAIIBUIIH.

KondepeHnto OTKpBIT 3aMECTHUTENIb MUHHUCTPA
CEJIbCKOTO XO3SCTBA JINTOBCKOW PECIyOJIMKH, TOC-
notnH AnbOMHAC DKepeKuc. 3aTeM, C PUBETCTBEH-
HOM peublo BRICTYMMII M3p ropoja [laneBexuc.

26 Mast Ha KOH(QEPEHIINH C JOKIAJ0M BBICTYIIHII
TUPEKTOp WHCTHTYTa BOJHOTO Xo3siictBa uM. LI,
Mupixynasa ['TY mpog. I'. I'aBapgamsunm — «Ilo-
JIeBbIe HCCIENOBAHUS TPEXSIPYCHOTO KOMOWHHPO-
BaHHOTO ApeHaxa» (Domo 33).

Tounucu (@omo 31).

Bo Bpems kKoH(]epeHIMH COCTOSUIHCH padoune
BCTPEUYM C 3aMECTUTEIEM MHHHCTpPA CEJIbCKOrO
XO03sICTBAa JTMTOBCKOHM PECITyOJINKH, C TOCHOIUHOM
AnpOMHAcCOM DKEPCKUCOM, C YUECHBIMHU-CIEIHANH-
cramu JIuteel, JlatBun, Dcronnn, Ouansagun, be-
nmopyccuu u Poccuu. 28 mas 2016 roga B BusHioce
cocrosuiack pabodas BCTpeda C TperacenaTeseM
accoruanuu Menuopanud JIMTBBI, TOCIOAMHOM
Kasumupom CrHCKHCOM M TJIaBHBIM CIELUATUCTOM
Ha3BaHHOM accouManuu, rocnoauHoM HMoHacom
Pakacom. Bo BpeMs BTpeuu BBISBUIUCH IEPCIIEK-
TUBHBIC HAMNpPaBICHUS COTPYIHUYECTBA, KOTOpPHIC
KacaJich OKa3aHWsI COOTBETCTBYIOIIMX KOHCYJIbTa-
OUOHHBIX yCIOYr B cliydyae (DOpMHpOBaHUS aHaNo-
TUYHBIX MYHUIUMIANbHBIX accouuauuid B ['pys3un

(@®omo 34, 35).

e 23-26 masa 2016 rona, Hay4YHbIA COTPYIHUK
OTJleNTa MPUPOAHBIX KaTacTpo( MHCTUTYTa BOJHOTO
xo3saictea uMm. L[, Mupnxynasa I'TY, akanemunuye-
CKUM JOKTOp HMHKeHepHbIX Hayk Mapune Illapna-
Kaja3e, ¢ moOMolIbio (huHaHCHUpoBaHUs HarumoHanb-
HbIM Hay4HbIM ¢oHgoM uM. lllota Pycrasemnn,
HaxoAWJach Ha MEXIYHapoAHON KoH(pepeHIHH B
ucmaHckoM ropoje bapcenona ¢ goknagom. Tema
nokiana: «3yueHus: BO3MOXHOCTH HCIIONIb30BAaHUS
Mapranencogepxkamux — Mn(NOs), TpOMBIIIICH-
HBIX OTXOJOB C LIETBI0 YBEIUYCHHUS ILIOJOPOAUS
BOJHO-00JIOTHBIX TMOUB». OpranuzaropoM KoH(e-
peHIuu ObUT MEXITYHAPOTIHBIN *KypHAT UCCKYCTBA U
Hayku (@omo 36).

e 5-12 wumrwons 2016 roma, B Kaynace, B
yHuBepcuteTe uM. AsekcaHapaca CKyJIbCHHCKU-
ca cocTosIach MEKIYHAPOJHAs HAy4YHO-TEXHHUYE-
ckas koH(pepenuus — «Boma um mouBa». Ha koH-
(bepeniuy,
YHUBEPCUTETA,
BojgHOro xossaiictea um. L[. Mwupuxynasa [TV,
npodeccop I'mBu IaBapmamBummn. Kondepenmuio

[0 TPUTTAMIEHUIO BBIIIEHA3BAHHOTO
HaXOAWJICS JTUPEKTOp WHCTUTYTa

OTKPBUI 3aMECTUTCIIb PEKTOpa II0 HEly‘-IHOﬁ qacTu
yHUBepcuTeTa UM. Anekcanapaca CKyJIbrHHCKHCA,
npodeccop Pomoynaac Pemenkuc. C mpuBeTCTBEH-
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HOH pEYbI0 BBICTYIWIM: JUPEKTOp WHCTUTYTA
HWH)XEHEPUH M BOJIHBIX PECYPCOB YHHBEPCHUTETA WM.
Anexcannpaca CKyJIbruHCKHCA, Mpodeccop Anrua-
pac PanzeBuu M mpezacenaTens OpraHH3alMOHHOTO
KOMHUTETa

Hay4YHO-TEXHHUUYECKOH  KOH(epeHIHH

«Boma n mouBay» - A. Mucuckaire.

e 6 UIOHS Ha KOH(EPEHIWH BBICTYNHI H-
PEeKTOp HMHCTHTYyTa BOJHOrO Xxo3siictBa um. Il
Mupuxynasa I'TY, npodeccop I'mBu 'aBapnamBu-
mn ¢ pokianoMm «lIporHo3 pucka menuopanuu c
YYETOM KIMMAaTUYECKUX U3MEHEeHHH B I'pys3um». B
pabote KOHpEepEeHINU MPUHIUMAIH YYacTHE YYeHbIC-
cnennanuctel u3 AsepOaiimxkana, bemopycun, I'py-
3um, Poccun, Ykpaunsl, XopBatuu u JIuteel (Pomo
37, 38).

e [locne koHbepeHIMil cocTosIaCh COBMECT-
Hasi mpodecCHOHaNbHAS 3KCKYPCHUS B THAPOTEXHH-
YecKoW J1abopaTopuu WHCTUTYyTa HHKEHEPUU U
BOJHOT'O XO3sIIICTBa YHUBEPCUTETA UM. AJIEKCaHApa-
ca Cxynerunackuca (@omo 39, 41).

e 27-29 urons 2016 roga B Ilonsiie, B r.Bpo-
LJIaBe, BO BPOILUIABCKOM YHHUBEPCHUTETE OKpYXKaro-
el cpeapl M eCTECTBEHHBIX HAayK ObUI MpOBEAEH
MEXIYHapOIHBIN HayYHBI CEMUHAP, KOTOPBIH OBLI
MoCBsIIeH to0ueto 70-meTus co AHS POXACHUS U
46-neTUsl HAYYHO-TICIATOTUYECKON  JESTEIIbHOCTH
JUPEKTOpa MUHCTUTYTA CTPOUTENIBCTBA U MH)KEHEPU-
Hra BBIIICYNOMSIHYTOIO YHHUBEPCHUTETa, JOKTOpa
TEXHHUYECKHX HaykK, mpogeccopa Epxu Cobotel. B
MeponpusiTud NPUHSIM ~ y4acTUE Y4YEHbIe-CIe-
nuanuctel 10-TM BEAyMIMX CTpPaH, B TOM YHUCIHE
I'py3un - AUpPEKTOp MHCTUTYTA BOJHOIO XO3siCTBa
mM. II. Muprxynasa ['TY, modetnslii mpodeccop
Hopmansckoro ynusepcutera llenTpamsHoro Ku-
Tasi, TOKTOpP TEXHWYECKHX HayK, mpodeccop 'mBu
laBappamsumm (@omo 42).

Cocrosmace  pabouast Berpeua [Ipodeccopa
T'uBn TI'aBapiamBuiIM C PEKTOPOM BBIILICYIOMSIHY-
Toro yHuBepcurera c mpod. Pomanom Konau
(DPomo 43).

e 21-22 mrons 2016 ronma, Hay4HBIH COTPYH-
HUK OTHella TPHUPOJHBIX KaTacTpo) WHCTUTYTA
BojiHOro xo3giictBa uM. II. Mupnxynasa I'TY,

aKaJeMUYECKUH JIOKTOp MHXKEHEPHBIX HayK Mapune
[[MaBnakamze, ¢ momonipio uHaHCHpOBaHUs Harmo-
HaNbHBIM Hay4yHbIM (poHmoM um. lllora Pycrasenw,
HaxoAwnach B wBelnapckoM ropoje Llropuxe
ICASE 2016; na 18-0i1 MexxayHapoaHOH KOH(bEpEeH-
IIUN CEJIBCKOXO3SIMCTBEHHON M OMOJIOTMYECKOH WH-
skeHepun. Tema noxnana: «buonerpaganust mectu-
muaoB B mouBe». OpraHm3atopoM KoH(EpeHIUH
SIBJIAJIACh BCEMUPHAS aKaJeMUsl HayKWu, MHXXCHEPUHU
U TEXHOJIOTUH (@omo 44).

e 15-18 nosiOps 2016 roma, HAYYHBIA COTPY/I-
HUK OTAENa OXPaHbl OKpPYXKAIOUICH Cpefbl U HHXKE-
HEpHOM 3KOJIOTUM MHCTUTYTA BOJAHOIO XO3SIMCTBA HM.
. Mupuxynasa I'TY,
TexHu4eckux Hayk Tampuko CynaTaluBuiid, ¢ IOMO-

aKaJIEMUYECKUA  JOKTOP

mpio  (GUHAHCHPOBaHMA HalMoOHANEHBIM —HAyYHBIM
¢dounom nm. llora Pycrasenu, Haxomunack B Mramum,
B . PrMe Ha MeXTyHapoTHOI KOH(EPEHITNH — WHKe-
Hepust u TexHonorus. Tema noknana: «HbiHemnee
coctosiare Oaccenna p.Jlypymku». OpraHnzaropom
KoH(pepeHu JKypHAaI
WUCCKYCTBA M HayKW. B KOH(pEpeHIWH TpUHSIIN

ObUT  MEXIyHapOHBIH
y4acTHe y4yeHsle u3 15-tu ctpan mupa (@omo 45).

e 7-11 mexabps 2016 roma ITUPEKTOp HHCTHU-
TyTa BOJHOTO xo3diicrBa uM. L. Mupuxynasa I'TY,
JOKTOp TEeXHWYECKHX Hayk, npodeccop [uBu
laBapmamuam Haxomwics B r.Yecroxosa ([Tombma)
Hal3-0if Hay4HOH TeXHHYECKOW KOH(epeHIUH
(tema: «CTpoeHusi UId ONTHUMH3ALUK ITOTEHIHMANA
SHEpPrum»). 7 1eKabps TUPEKTOp WHCTUTYTa BOJHOTO
xo3saicTBa uM. L. Mupuxynasa I'TY, noktop TexHu-
JecKux Hayk, mpodeccop I['mu ["aBapmamsuim
BRICTYNMII ¢ JoknagoM «MccnenoBanus Tpexspyc-
HBIX KOMOMHHUPOBAHHBIX ApPEHAXEH IJIS PEryiupo-
BaHUSA TPYHTOBBIX BOJA C IIEJBI0 HAJEKHOCTU
(dbyHIaMeHTa MHOTO3TaXXHBIX IOMOBY» (@omo 46).

9 nexabps mpodeccop ['mBm [aBapmamBuiIN
PYKOBOJMJI CEKIIMEH BO BPEMS HAy4YHO-TEXHUUYECKOHN
KoH(epeHuu (Pomo 47,48).
¢dakynbTera
mpod. Mamxuk

B xome koH(pepeHIMU neKaH

TPaXJaHCKOTO CTPOUTEILCTBA,
Mewnmxop Harpaauin npod. ['mBu ['aBapmamBuin
MEIalIbI0 M JUIIJIOMOM, B YecTh 40-1eTHero roouies
OCHOBAHUSI CTPOUTENBHOTO (aKyJIbTETA.

10-11 nmexabps 2016 roma Obuia mpoBeneHa
npogecCHOHANbHAS

9KCKypCHUd IO pa3IMYHbIM
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CTPOUTEIBHBIM YYacTKaM M IO 3aBOJY aJUIFOMH-
HUEBBIX U3JETUIL.

Ha TopkecTBeHHON IEpeMOHHM 3aKpBITHS
IpOpeKTop YEeCTOXOBCKOIO MOIUTEXHUYECKOTO YHU-

BCPCUTCTA U ICKAH CTOUTCIILHOT'O (I)aKYJ'IBTCTa ObLIH

npuriamess! npogpeccopom ['mBu ["aBapmamBunm B
I'pysuto gna ywactua B VII MexnaynapogHoit
KOH(EepeHIIuH, KOTOPbIi cocTouTcsi B aBrycre 2017
roja B r.TOmmmcH.

HAYYHO-YUYEBHAS JEATEJBHOCTD

e /IHCTUTYT aKTHBHO y4acTBYeT B y4eOHOM Ipo-
mecce ['TY: Ha QakymnpreTax TpayKAaHCKOTO CTpPO-
WTENbCTBA, arpapHbIX HAyK U MHXEHEPUU OHOCHCTEM
JIEKIWU YWTAIOT: JUPEKTOpP HWHCTHTyTa, mpod. I
l'aBapnmamBnim, 3aM. aupekTopa, accucT. mpod. .
HpemamBuim, pyKOBOAWTENb OTHENa MPOEKTUPO-
BaHMS M SKCIIEPTU3bI MEIHOPATUBHBIX CUCTEM, acCOLl.
mpod. L. KynpewmBunm, crapmmii HaydHBIA CO-
TAPYAHUK JTaHHOTO OTAena, accol. mpod. M. Bap-
TaHOB, CTAPLIMK HAy4YHBIH COTPYIHHUK OTHeNa MEJIHO-
patmu, accoll. npod. 3. JlooxkaHua3e, pyKOBOIUTEb
OTAena NPHUPOAHBIX KaTacTpod, accou. mpod. P.
JmakoHu13e, pyKOBOIUTENH OT/IENIa OXPaHbl OKpPYKa-
IOLIEH cpeabl 1 MHKEHEPHOH 3KOJIOTUH, accoLl. mpod.
I'. Yaxas, a Takke cTapUIMii HAy4HBIM COTPYAHHUK
JIAHHOTO oTAeNa, accoil. pod. JI. Lymykunze.

e HayuHo-uccienoBaTejlbckasa  padora ¢
JOKTOPAHTAMH

B 2016 rogy cOoTpyIHUKH MHCTUTYTA: IJIaBHBINA
cenunanuct HMpma KynapamBuiaum W HaydHBII
corpyanuk Npuna XyOynaBa sIBASIOTCS CTyJCHTaMH
BTOPOT0 Kypca AOKTOPAaHTYphl (akynbTeTa arpap-
HBIX HAyK M TEXHOJOrwii OuocuteM ['py3uHCKOrO
TEXHUYECKOTO YHUBEPCUTETA.

e HayuyHo-uccienoBpareqbckasa pabora ¢ ma-
rHCTpaM#

B 2016 rogy coTpyJHUK HHCTUTYTa CHEIUATUCT
Harus CyxuramBunu Oblia 3a4ncieHa B MarucTpa-
Typy Ha (QaKynbTeT arpapHbIX HayK U WH)XCHEPHHTa
OuoCHCTEM II0 CIIELMATIBHOCTU OPTaHHUYECKasl CElb-
CKasl XO35UCTBO.

B 2016 rogy coTpyAHHK HMHCTUTYTa HHXEHEP
Otap OxpuamBuiv ObUTa 3a4KCIICH B MarucTpaTypy
Ha (aKyJabTeT arpapHbIX HayK M HHXCHEPHHTa
OMOCHCTEM MO CIEIUATFHOCTH arpOHOMHUSI.

JIEKIIMU B 3APYBEKHbBIX YHUBEPCUTETAX

e 12-20 Hos0ps 2016 TOna, TMPEKTOP MHCTH-
TyTa BOJHOro xo3saiictea uM. 1. Mupuxynasa I'TY,
JOKTOp TEXHUYECKHUX HayK, mpodeccop ['nBu [aBap-
JAIIBUIIM ¢ KOMaHAMPOBKOW mpeOwiBan B bemopyc-
CHUHM JUISI yCTaHOBJICHUS HAYYHO-00pa3oBaTEIbHBIX
CBSI3EH.

14 HOs16ps 2016 roma, B T. bpecte cocrosimack
BCTpeYa C JIeKaHOM (paKyJbTeTa MH)KEHEPHBIX CHC-
TEM M HKOJIOTHH OPECTCKOro roCyJapCTBEHHOTO TEX-
HUYECKOTO YHHBEPCHUTETA, C JTOKTOPOM reorpadude-
CKUX Hayk, nmpodeccopoMm Anekcanapom Bomuexom
(®omo 49).

Ha BcTpede oOCyxmanmuch BOIPOCH OYIyIIEeTo
COTPYJHHYECTBA MEXIYy MHCTUTYyTaMH B KOHTEKCTE
OOMEHHBIX MPOTrpaMM HAy4YHBIX COTPYJHHMKOB H

JOKTOPAHTOB, a TaKXC - IOATOTOBKHM MECXKIAyHa-

COBMECTHBIX rpaHToB. Ilo mpocsbe

mpocgeccopa Anexcanapa Bomdeka Ha QaxynbTeTe

POAHBIX

WH)KEHEPHBIX CHCTEM W 3Kosoruu 15 nHostiOps 2016
rojia TUPEKTOp WHCTHTYTa BOJHOTO XO3SHCTBA WM.
.MupuxynaBa I'TY, JOKTOp TEXHHYECKHX HaYK,
npodeccop I'mBu [aBapmamBuiam mpounTtan my6-
JUYHBIE JeKIuu Ha TeMmy: «CoBpeMeHHbIe Mpoo-
JIeMBl 3PO3UHHO-CENEBBIX TPOIECCOB U MyTH HX
perynupoBaHus». Ha neknusx mpuCyTCTBOBAIIM:
npodeccopcKo-NpenoaaBaTeIbCKIH COCTaB,
CTYACHTHI M aCTIMPAHTHI (haKyJIbTETA.

Ha BcTpeue oOCyXnaimch BOMPOCHI OYIyIIEro
COTPYIHHYECTBA MEXIY WHCTUTYTaMH B KOHTEKCTE
OOMEHHBIX TIPOrpaMM HAYYHBIX COTPYJHHKOB U
JIOKTOPAHTOB, a TaKXe - TMOATOTOBKH MEXIyHapO7-

HBIX COBMECTHBIX TpaHToB. 1o mpocr6e nmpodeccopa
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Anexkcannpa Bomdeka Ha dakynbreTe HHKEHEPHBIX
cucreM U 3Kkojorud 15 Hos6pst 2016 rona AUpeKTOp
MHCTUTYTa BOJHOro xo3siictBa uM. I[.Mupuxynasa
I'TY, nokrop TexHu4eckux Hayk, npodeccop ['mBu
laBappgamBunm npodnTan MyONWYHBIE JEKIUH Ha
teMy: «CoBpeMeHHBIC TPOOJIEMBI 3PO3UHHO-CEIIe-
BBIX TPOLIECCOB W NYTH HMX peryjiupoBaHus». Ha
JEKIUSAX TPUCYTCTBOBAIHN: TPOPECCOPCKO-TIPEIIo-
JlaBaTeIbCKUNA COCTAaB, CTYJEHTBI
(hakynbrera (@omo 50, 51).

B ToT e nmeHp cocrosutack BeTpeda ¢ mpodec-

U aCIUPAHTHI

COPCKO-IIPENOJAaBaTEIbCKUM COCTABOM U JEKAHOM,
BO BpeMs KOTOpOil ObLIO pemieHo, 4To mpodeccop
l'uBu TaBappamBunm OyJeT NMPUHAMATH AKTHBHOE
y4yacTue B IOATrOTOBKE acnupaHToB. [lo nHuumaruse
nexkaHa (¢akylibTeTa HMHKEHEPHBIX CHCTEM U
9KOJIOTHH OPEeCTCKOTr0 roCyJapCTBEHHOTO TEXHUYEC-
KOTO yHHBepcuTeTa, mpodeccopa Anekcanapa Boi-
4yeKa JUPEKTOpP MHCTUTYTa BOJHOIO XO3SMCTBA UM.
0. Mupuxynasa ['TY, AOKTOp TEXHUYECKHX HAYK,
npodeccop I'mBu 'apapmamBmmm ¢ 2016 roga ObuT
IPUTJalleH JUIs IPOYTEHMs JIEKIIMOHHOIO Kypca
«OxpaHa oOKpyXaromei cpemnsl W TpoOJIeMbl
WHXEHEPHON DKOJIOTHM.

311ech K€ TUPEKTOP NHCTUTYTa BOJHOIO XO3sIHc-
TBa UM. L. Mupuxynasa I'TY, 1O0KTOp TEXHUUYECKUX
Hayk, npodeccop ['mBu ["aBapmamBuim 03HAKOMMI
0eopyCCKUX YUEHBIX C JOCTMKEHUSIMHU U HalpaBJie-
HUSAMHU CBOeTOo WHCTHTyTa: «IIpoGmeMbl moYBEl mpH
BOJAHONH W BETPOBOW 3po3uM W Oopbba ¢ HHUMHU
WHXEHEPHO-OKOJIOTHIECKUMU B OHO-MHKEHEPHBIMU
MeTojamMu». B koHIle moknana nekaH, npod. /. Msa-
HOB npemtoxui npod. I'. ['apappamBsumm npoyectsb
KypC JEKUMHA HAa Ha3BaHHYI0 TEMYy CIIELHAIUCTaM

Pa3IMYHBIX OTpaciei.

e 19-24 nexabps 2016 roga TUPEKTOp WHCTHU-
TyTa BOAHOro xo3siictBa uM. L[.Mupuxynasa I'TY,
JOKTOp TEXHUYECKHX HaykK, mpodeccop ['uBn
T'aBapjamBuiiv HaxXoMJICS B KOMaHJUPOBKE B berno-
pyccuu, B OpECTCKOM TOCYJNAapCTBEHHOM TEXHHUYE-
CKOM YHHBEpPCUTETE ISl MPOBEACHUS JEKLUOHHOTO
Kypca cTyleHTaM (akyJbTeTa HHKCHEPHBIX CUCTEM

1 5KOJIOTHH.

19 nexabpsi cocTosulach BCTpeda C JICKaHOM
(axynapTeTa WHKEHEPHBIX CHCTEM M HKOJOTHH, C
npodeccopom
KOTOPBIA  O3HAKOMUJI
mpo¢. I'.I'aBapmamBmim ¢ mpuKa3oM peKTopa, mpod.

JIOKTOPOM reorpaduyecKkux Hayk,
Anekcannpom Bomuekowm,

ITerpa Ilouta W ¢ MjIaHOM MPOBENCHUS JIEKIIHM,
YTBEP)KICHHBIA TEPBBIM MPOPEKTOPOM OpPECcTCKOro
rOCYJapCTBEHHOTO yHHMBEpcuTeTa, mpod. Bsue-
cnaBoM [JlparaHoM. JIEKIIMOHHBII KypcC COCTOSI U3
16 akageMHYecKuX 4acoB. YdeOHas mporpamma ObLI
COTJIacOBaH C 3aBeAyromMM Kadeapoil mpupoo-
MOJIb30BaHUsl (HaKyJIbTETa SKOJIOTHH U WH)KEHEPHBIX
CHCTEM, C KaHIUIATOM TXHHYECKUX HAyK, JOLEHTOM
Onerom MemukoM.

Jlekuuu MPOBOJMINCH B B OPECTCKOM Tocyaap-
CTBEHHOM TEeXHHYECKOM yHHuBepcurere ¢ 19 mo 22
nexaOpst Ha TeMy: «3alluTa OKpYKalolIeH cpeabl u
MpoOJIeMBl WH)KEHEPHOH »JKomorum», 22 nexadps
COCTOSUTaCh BCTpEYa C PEKTOPOM OpEecTCKOro rocy-
JapcTBeHHOro yHuBepcuteTa MM. A. IlymkuHa, c
JIOKTOPOM TEJaroTM4ecKuX HayK, npod. AHHOU
Cenpep, xotopas npexacrasuia npod. . 'aBapna-
WIBUIM JeKaHy reorpaduueckoro (¢axyibrera,
KaHAWJATy OMOJIOTMYECKUX HayK, noueHty Mpune
AOpamoBOii M mOMpocHJa MPOBECTU JIEKUUH Ha
Temy: «CoBpeMeHHBIE MPOOIEMBI 3aIlTUTHl OKPYXKa-
fouleld cpensl Ha QoHe M3MEeHeHHs Kinumartay. [lo-
cine cobecemoBaHust Ha reorpaduyueckoM (aKyib-
TeTe CoCTosANach O(uIHabHas BCTpeda, Ha KOTOPOH
NPUCYTCTBOBAIM JeKaH (aKyjnbTeTa, KaHAMIAT
Ouonoruyeckux Hayk, AoneHt Mpuna AOpamosa,
3aMeCTUTENb JeKaHa 1Mo yueOHOW 4YacTH, KaHIAMIUT
reorpaduueckux Hayk, noueHT Oxcana I'psagyHoBa
U 3aMECTHUTENb ICKaHa [0 HAyYHOW YacCTH, KaHIUAaT
reorpaduueckux Hayk, goueHt TatpsnHa Llemecr,
TaKXke IOKTOp reorpaduyeckux Hayk, npod. Ma-
kcuM bormacapos. 22-23 nekabpst 2016 rona, mpod.
I'. l'aBapgamBuIM nposen myoanyHble Jekauy Ha 11,
III, IV, V kypcax ajig CTYyIEHTOB CHELUAIBHOCTH
T'€0JIOTHH, Teorpaduu U CIIEHHUATBHOCTH 110 TYPU3MY
(®omo 52, 53).
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IIpodeccnonanbHass HAYYHO-NPAKTHYECKAS 1eSITEJIbHOCTD

e (2015 rona UHCTUTYT aKTUBHO YYacTBYET B
OCYIIECTBICHUM aKKPEAUTOBAHHON oy y4eOHOM
nporpamMmbl “CenbCKOX03SUCTBEHHAsS MEIHOpaIus’”’
(arpomenmoparusi, THApOMeNHOpalus) B mpodec-
CHOHAJIBHOM KOJUIEJ’KE arpOMHKEHEPUH U MHUIIEBBIX
TexHosorni umenu Huxo Hukonanze mpu ['pysun-
CKOM TEXHHYECKOM YHHBepcurere B unm JDxuxa-
umy. PyKoBOAMTEISIMM TIPOTpaMMBl SIBISIOTCA: JH-
pekTop uHCTHTYTa, npod. I'mBu I'aBapmamBunm u
CTapUIMii Hay4YHbI COTPYJIHUK OT/AENIa MEIUOPALIMU
aKaJeMUUYECKUH  JTOKTOP

HUHCTUTYTA, TCXHHKH,

ACCOIMMPOBAHHBIN JOKTOP CTPOUTENHFHOTO (aKyIib-
tera 3ypad Jlobxkanunaze. [ mpoBeneHus JEKIUi
WHCTUTYT  [O3TallHO  MOCBUIAET  CJIEAYIOLIUX
COTPYJHHMKOB HMHCTUTYTa: JOKTOP TEXHUYECKHUX
Hayk, npo¢. ['mBu ['aBapmamBmim, akageMUYecKHi
noktop TexHuku 3ypab JloOxkanmnze, crapmmid
cunermanuct Mpaxmmit  KeuxomBuiam, akaneMude-
CKMA JOKTOp CeNbCKOTro Xo3siictBa J[xeman
Kaxamse n akameMU9ecKuil JOKTOP arpOHHKEHEPHH
Maiis Kukabumze. B 2016 rony 34 ywammxcs

YCIIELIHO 3aBEPLIMIN YUeOHbIH KypC.

3AIIATA JUCEPTALIAN

e 8 mutona 2016 roma, Ha CTPOUTEIHLHOM
tdakymeTeTe ['TY cocrosach 3amuTa TACCEPTAINH
nokropanra npod. I'. NaBapmamBunmm Maku ['yry-
yus Ha Temy: «VccnemoBaHWS KOMOWHWUPOBAaHHOU

JIpeHaxxHO# cucTeMbl Ha Konxuckoir HU3BMEHHOCTH

JUISL yIyYIIEHHS MEJMOPATUBHBIX CBOWMCTB BOJHO-
00JI0THOTO TpyHTa» W €l ObLIa MPUCBOCHA CTEICHb
aKaJIeMUIECKOTO JIOKTOpa arpouHKCHEPHUU
CEeNbCKOXO3SMCTBEHHOW Menuopanuu (Pomo 54,

55).

YYACTHUE B BBICTABKE

e 17-25 cenrs6psa 2016 roma MUHUCTEPCTBOM
obpazoBanus W Hayku [py3mm, B r.TOwmmmcu, B
BBICTABOYHOM LEHTpe «Ikcno JKopmkus» Obul
OpraHn30BaH (pecTUBaNb-BHICTaBKAa HAYKH M WHHO-
Baimid. Llenpto (ecTuBans Obuta MoanepKKa Hayd-
HBIX HCCIIEIOBaHMI M WHHOBALMH, MpPEICTaBICHHUE

HAY4YHOTO TOTEHIMala CTPaHbl; OOMEH OIBITOM B
MEXIyHapogHOM acmekte. B pabore dectuBans
NPUHSUIA  YY9acTHE JUPEKTOp HMHCTHTYTa BOIHOTO
xo3siictBa uM. L. Mupuxynasa I'TY, nokrop TexH.
npocdeccop
COTPYIHHUKH UHCTUTYTA (Pomo 56).

HayK, l'uBu TaBapmamBuaM U

I'PAHTOBBIE ITPOEKTHBI 2016 'OJIA

e Akaj. IOKTOp MHXCHEPHBIX HAayK, HAYYHBIH
COTPYAHHUK OTJea NPUPOIHbIX KatacTpod Mapune
[llaBnakan3e BbIMIpanga B KOHKYpCE HAa COUCKaHUE
TPaHTOB MPOBOAMMOM HalloOHaNbHBIM HAyYHBIM
¢dongom uM. Illora Pycrasenm.

e MaructpauT THAPOTEXHUYECKOTO (aKyib-
teta ['TY Homap Kannenaku BwIMrpan B KOHKypce
HAa COUCKAaHME I'PAaHTOB HAY4YHO-UCCIIEN0BATENbCKUX
MIPOEKTOB JJIsl MarucTpaHT, mpoBoauMom Harmo-
HaJBHBIM HaydHbIM (poHmoM mM. [llota PycraBemnm.

e AKajJ. OOKTOp HWHXXEHEpPHBIX HayK, Hay-

YHBIA COTPYIJHHUK OTHAENa MPHUPOJHBIX KaTacTpod
Mapune [llaBnakan3e BmIMTpalia B KOHKypCE Ha
COMCKaHHE T[PAHTOB Ha IYTENIECTBUS, IIPOBO-
quMoM HanuoHaneHBIM HaydyHBIM (OHAOM HM.
ITora Pycrasenu.

e AxaneMUYecKUi JOKTOpP TEXHHUYECKHUX HayK,
Hay4HbII COTPYJIHUK OTJIE]a OXpPaHbl OKPYXKaroIlIei
cpelsl U MHKeHepHOoH skonorun Tampuko Cynara-
UIBWJIM BBIMTPaJla B KOHKYPCE Ha COMCKaHUE TpaH-
TOB Ha IMyTCHICCTBUA, IPOBOANMOM HaHI/IOHaIIbHI)IM

HaydHBIM (hoHIOM M. [1lota Pycrasenn.
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MEMOPAHAYM O COTPYJHUYECTBE

e 1-10 mapra 2016 roga TUPEKTOp MHCTUTYTA
BojHOro xozsiiictea uMm. 1. Mupnxynasa I'TV,
JIOKTOp TEXHHYECKHUX HayK, mpodeccop ['uBu ["aBap-
JIAIIBIIIA ¢ KOMaHAUPOBKOM MpeObIBal B PA3aHCKOM
rOCyJJapCTBEHHOM arpOTEXHOJIOTHYECKOM YHUBEPCH-
tete uMmeHM 11. Koctuuesa, rae cocTossiock HECKOIb-
KO 3HAYMTENbHBIX paboumx BcTped. 4 mapra 2016
rojia ¢ peKTOPOM PSA3aHCKOIO TOCYJapCTBEHHOTO ar-
porexHonorunyeckoro yHuepcutera umenu I1. Koc-
THYEBA, C JIOKTOPOM TEXHHYECKUX HayK, mpodec-
copoM Huxomnaem BeimoseiM. Bo Bpemst BcTpeun ObL1
MOANKCAaH MEMOPAHIYM O COTPYIHUYHMCTBE MEXKIY
MHCTUTYTOM BOJHOrO Xo3siiictBa uM. L. Mupiixynasa
I'py3uHCKOr0 TEXHUYECKOrO YHHUBEPCUTETa U Ps-
3aHCKMM TOCYIapCTBEHHBIM arpoOTeXHOJOTHIECKUM
yauBepcuteroM umenu I1. Koctuuena.

5 mapra 2016 roma, B MockBe cocrosach
BCTpeYa C JUPEKTOPOM BCEPOCCHIMCKOrO Hay4yHO-
HCCIIEAOBATEIBCKOIO0 HHCTUTYTAa THAPOTEXHUKH U
Menuopainuu umenu A.H.KocTsikoBa, ¢ akajgeMuKoM
POCCHICKON aKaJeMuu HayK, ¢ rocnoavuHom c¢ bo-
pucom KuzseBpiM. becena KocHynach Hay4HBIX J0-
cTibkeHull akanemuka [{otHe Mupixynasa B o0ia-
CTU TUIAPOTEXHUUYECKUX U MEIHUOPATUBHBIX COOPY-
KEHHH M COBMECTHOTO TPOJOJDKEHHS €ro HCCie-
JIOBaHUM. BBIJIO TPUHATO COTJIALIEHHE O MTOATOTOBKE
MEMOpPaHIyMa OTHOCUTEIBHO COTPYIHUYUCTBA.

9-10 mapra 2016 roma, B MockBe, coCTOsIaCh
BCTpeUYa C JEKaHOM Teorpaduueckoro (axyiabTera
MOCKOBCKOTO T'OCY/JapCTBEHHOTO YHHBEPCHTETA WM.
M. JIoMOHOCOBA, C WIEHOM-KOPPECIIOHJEHTOM pOC-
cuiickoil akajemMuu Hayk, npodeccopom Cepreem
J06pomo00oBEIM,
Ha3BaHHOTO (akyyibTeTa, HpodeccopoM AHIpeeM

3aMCCTHUTCIIEM JOC€KaHa BBIIIC-

bpemuxucom wu ¢ mpodeccopcKo-mpenoaoBaTeb-
CKMM COCTaBOM; Oecefa KOCHyIach OyIymiero co-
TPYIOHHUYECTBA, KOTOpoe Obuto odopmieHo odu-
LHAAITBHO MEMOPAHIYMOM.

e 5-12 wmons 2016 roma B Kaynace mo
MIPUTTANICHAI0 yHHUBEPCUTETa WM. AJeKcaHapaca
CKyJIbrUHCKHCA HAXOAWICS TUPEKTOP WHCTUTYTa
BogHoro xossicrea um. L. MupuxynaBa I'TY,
npodeccop I'uBu ["aBapmamBum.

8 mrons 2016 roma, B Kaynace ObUTO TTOAIMCAHO
COTJIAIIICHHE O COTPYIHUYECTBE MEXIY UHCTUTYTOM
WH)XCHEPHH M BOIHBIX PECYPCOB YHUBEPCHUTETA HM.
Anekcannpaca CKyJbrUHCKHCA W HHCTHUTYTOM
BojgHOro xosgaiictrea uMm. L. Mupuxynasa I'TV.
Cornamenue mnpegycMaTpuBaeT OOMEH MOJIOABIMHU
CIICIUATICTAMH |

COBMCECTHYIO MMOATrOTOBKY

MEXIYHApPOIHBIX IPAHTOB (@omo 57, 58).

e 16-22 2016 roma  agupeKTop
WHCTUTYTa BOJHOrO xo3siicTBa uM. L{. Mupuxyiasa

aBrycra

I'TY, nokrop TexHHYECKHWX Hayk, mpodeccop I'nBu
laBapgamBuiIM ¢ KOMaHOUPOBKON mpeObIBal B
benopyccun. Bo Bpemsi BuU3WTa OH BCTPETHICS C
JIUPEKTOPOM
JIOYEpHOro yHUTAapHOro mnpeanpusarus «MHcTUTYT

pecmyOIUKaHCKOTO Hay9IHOTO

MEIUOpauuu», KaHIUAATOM TEXHUYECKUX HayK,
poueHToM Hukomaem BaXxoHUHBIM U IHUPEKTOPOM
PVII «lleHTpanbHOro Hay4YHO-UCCIIEA0BATEIHCKOIO
MHCTUTYTa KOMIUIEKCHOTO HWCIOJB30BaHMUS BOJHBIX
pecypcoB» MUHHUCTEPCTBA NMPHUPOIHBIX PECYpPCOB U
OXpaHbl  OKpY’Karolen

cpeabl, C€ TroCInoAWHOM

Anexcannpom CrankeBnueM. Bo Bpems BcTpeun
ObUT TMOANHMCAH MEMOpPaHIYM O COTPYIHHYECTBE
MEXJly HHCTHUTYTOM BOJIHOIO Xo3siiictBa um. Il
Mupuxynasa I'TY u PYII «lleHTpaJIbHBIM Hay4HO-
HCCIIEJOBATENBCKIM ~WHCTHTYTOM  KOMIUIEKCHOTO
KCIIOJIB30BaHUS BOJHEBIX pecypcoB» (@omo 59, 60).

e 7-8 Hos0ps 2016 roma, B MHCTUTYT BOJHOTO
xo3siictea wM. L[ .MuprxymaBa I'TY mnpubsum
BeAy1lnue npogeccopa KIacCUIeCKOro yHUBEPCUTETa
neHtpansHoro Kuras: Omxun By, xunr Jlyo n
Hoy. Ilpu
COTJIAIlIEHHE O COBMECTHOM COTPYAHUYECTBE MEKIY

Your BCTpCUC OBLIO oA CaHo

WHCTUTYTOM BOJHOro Xxo3sicrea uMm. L[.Mwupuxy-
I'TY n
uentpaibaoro Kurast (@omo 61, 62, 63).

naBa HOPMAJICKUM  YHHBEPCUTETOM

e 12-20 Hos6ps 2016 roma, TUPEKTOpP WHCTHU-
TyTa BOJHOTO xo3diicrBa uM. L. Mupuxynasa I'TY,
JIOKTOP TEXHUYECKUX HayK, mpodeccop ['uBu I'aBap-
JAIIBUIN ¢ KOMaHIUPOBKOW TpeObiBan B bemopyc-
CHUU JUIsl YCTAHOBJICHUS Hay4YHO-00Pa30BaTEIIbHBIX
cBszeil. Ha Bcrpeue oOcCyxnammch BOMPOCH OyIy-
IIETO COTPYIHUYECTBA MEXAY HWHCTHUTYTaMU B
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KOHTEKCTe OOMEHHBIX IIPOrpaMM Hay4dHBIX COTPYI-
HUKOB M JOKTOPAaHTOB, a TaKXe - IOATOTOBKH
MECXKAYHApPOAHBIX COBMECTHBIX I'PAHTOB.

16 HOsOps cocrosyack BCTpeda C TEPBBIM
IIPOPEKTOPOM OPECTCKOr0 TOCyNapCTBEHHOIO YHU-
BepcurteTa, npod. BsauecmaBom /[Iparanom. becenma
KOCHYJIACh mporecc

BBEJCHUS B  y4eOHBII

COBPEMEHHBIX HAyYHBIX OCTHKEHHHA W OymyIiero
corpyanuuectsa. Ilocie ycTHOTO cornamenusi, ObLt
MOATOTOBJIEH W TOANMCAaH MEMOpPaHAyM O CO-
TPYIHHUYUCTBE  MEXIY

xo3siictea uM. L. Mupuxynasa I'TY u Gpecrckum

HUHCTUTYTOM BOJHOTI'O

TOCYJapCTBEHHBIM YHUBEPCUTETOM (@omo 64, 65).

IKCHEPTHASA AEATEJBHOCTD

e C 1 suBaps 2016 roma mo peKOMEHIAIUU
ArenrctBa CHIA mo MexayHapoIHOMY Ppa3BUTHIO
(USAID) nmmpextop wuHCTHTYTa, mpodeccop ['mBu
laBappamBuiaM Ha3HA4YeH CEIbCKOXO3SHCTBEHHBIM
SKcmepToM Impoekta "M3MeHeHWe KiIMMaTa Ha
MECTHOM YPOBHE - TOJNHUTHKA U jaedcTBus" (Pomo

66).

e B 2016 romy mmpekrop WHCcTHUTyTa, TIpO-

(deccop T'mBu TaBappmamBuiaum ObUT  Ha3HAuUeH

MpeJiceiaTeieM JKCIePTHOW KOMHCCHUU TIO OLIEHKE
BO3JICHCTBHS Ha OKPYXKAMIIYI0 Cpely Kackaaa
Hamaxsauul OC.

e B 2016
npodeccop I'mBu ['aBapmamBunm ObLI Ha3zHAYCH

rogy aupekrop Macruryra,

9KCIEPTOM o OLIEHKE 9pO3UM  TIOYBHI
SHEPreTHYEeCKUX KOpuIopoB HedTenpoBona baky-

Tounucu-/xelixan u razomnposoaa baky-Toumucu-
Op3pyMm.

PABOYHUE BCTPEYU I'OCYJAPCTBEHHOI'O 3BHAYEHUS

I'py3us:

e 13 ampens 2016 roma, B HanuonaneHoit
Axanemun Hayk I'py3un, y akanemuka-cekperaps,
rocrionuHa Mpaknus JKopnanus, cocrosiiab BCTpe-
ya, KOTopas Kacajach Y€pHOMOPCKOro mnopra AHa-
KJInd, ropoaa Jla3uku u mpoOieM He3aBHCHUMON KO-
HOMU4YECKOU 30Hbl. Ha 3acenanuu, BMeCTe ¢ Ipyruu
WU3BECTHBIMH  YUYEHBIMU-CIEIUANUCTAMH  OTPACIIH,
MPUCYTCTBOBAJ JUPEKTOP HMHCTUTYTAa BOJHOTO
xo3siictBa uM. 1l. Mupnxynasa I'TY, mpodeccop
T'uBu I'aBappamBunM, KOTOPBIA BBICTYNHJ C IpPEI-

JIO)KEHUCM — O JACTAJIBbHOM M3YUCHHU 3SKOJIOTHU-

3a pyo6exom:

e 2 monsa 2016 roma, B baky npum yuactuu
Azepbaitmkana, ['py3mm, Typumu, M3pawmnsi, Ykpan-
Hbl, Wpana, benopyccun, Kazaxcrana, ApmeHun u
psioa ApYrUX CTpaH YupeKAeHa MeXIyHapoaHasl Koa-
st Stop-Metsamor. B xoze nposonumoit B baky
KOH(epeHInH T1aBa HarpoHanbHOrO LEHTpa 3KOJo-
rryeckoro nporHosuposanust (LIDIT) Tensman 3eiina-

YECKOTO COCTOSTHAA YEpHOMOPCKOTO TOOEpexbs U
PEYHBIX 3CTaKaj, YTOYHEHHS MPOTHO3a MPOOIEMEI C
Y4€TOM  KPYIMHOMACHITAOHOTO  MOJCIHPOBAHHMS.
[Ipemnoxenne monaepKaiu y4eHbIS-CIIEITHAINCTHI,
KOTOPBIE MPHIILIN K 3aKIIOUYEHUIO, YTO HYXKHO TOJI-
TOTOBUTH O(QHUITHAIEHOE MMMCHMO Ha UMS TOCIIOAMHA
Mamyku Xazapazaze, IUpPEKTOpa KOHCTPYKIIMyMa
nobeanTensl MEKIAYHAPOAHOTO TEHJEpa, C Mpe-
JIOKEHHEM, YTO0 BMecCTe C y4YeHBIMH CTpaH-yda-
AKTUBHOE

CTHULAMU  KOHCTPYKLHUYMA, ydacTue

MPUHAIA T'PY3UHCKHUC YUCHBIC.

JIOB yKazaj, 4yTo MeraMopckasi aTOMHasi 3JIeKTPOCTa-
HIMA pacrojiaraeTcs B CeWCMOakTuBHOM 30He. OH
MOJTUEPKHYII, YTO MEXTyHApOTHBIE OpraHU3aIliH 3asi-
BWJIM, YTO CPOK DKCIUTyaTaluy CTaHImA ucTek B 2006
roxy, HO apMsIHCKasi cTopoHa yxke 10 et mpoxneBaer
3TOT CPOK, TEM CaMbIM YIpOXas HE TOJIBKO PETHOHY,
HO M BCEMY MHPOBOMY COOOIIECTBY. YUYacCTHUKH
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XPOHHUKA

KOAIUIMY MOAIUCAIN 00PAIEHNe K MEXITyHapOAHBIM
OpraHu3alysM, TJIaBaM psia TOCYIapCTB B CBSI3H C
yrposoit Menamopckoit ADC pernony.

ITo unnnmatuse Ilpesunenta asepOaiimxaHckon
pecnyOmmku Wnpxama AnmueBa B ['py3um mOImKHO

OBITH CO3/1aHO JIBUKEHUE TIPOTUB CTPOUTEIHCTBA
ATOMHBIX 3JIEKTPOCTaHIUH, KOOPIWHATOPOM KOTO-
poro ObL1 M30pan npod. ['mBu I"'aBappamBmim. IT0
15-20
COCTOSAIIAsT U3 TPY3UHCKHUX YYCHBIX.

Oymetr pabouas rpymma U3 YEJOBEK,

HNHTEPBBIO

e 22 cenrsiOps 2016 roma, mpodeccop ['mBu
laBapmamBuaM gam UHTPBBIO OOIIECTBEHHOMY Telle-
BuJeHNIO | kaHama, WH(OPMAIMOHHOW Tmepenayde
«Moambe» (18:45) otHocuTensHO VI MexnyHapo-
HOW HAYYHO-TEXHUYECKON KOH(EPECHIIMU Ha TEeMY:
«CoBpeMeHHBIC TPOOIEMBI YIPABICHUS BOTHBIMH
pecypcaMu, OXpaHbl OKpY’KaloIled Cpebl, apXuTe-
KTYpPBI H CTPOUTEIHCTBAY.

e 30 aBrycra 2016 roma B razere “Georgia
TODAY” omyOamKoBaHa “New
Manual for Melioration to Boost Agricultural

ObLIa CTaThs

Education and Agri-Business” (@omo 67).

e 16 mroms 2016 roma B razere «CakapTBeoc
pecryOinka» Obuia omyOsiukoBaHa ctatbs “Eie
OIHO MEXIyHApOpHOE TMpHU3HAHWE TPY3UHCKOTO
YYEHOT0”’, KOTOpas KacajlaCh HarpaXaeHus mpodec-
copa I'mBu ['aBapmamiBuiM BO BPOIUIABCKOM YHH-
BEpCUTETE 3a BHECEHHBIN BKJIaJl B HayKy ['py3uu u
[Tonpmn B TeueHue mocieAHbx necatu et (2006-
2016 r.r.) OBIT BBICIIEH HAarpajoll BpPOIUIABCKOTO
YHUBEPCUTETA OKPYKAIOIIEH CPEeIbl M €CTECTBCHHBIX
HayK — cepeOpsHOW Menaiabio U TUILIOMOM (Domo
68).

HATPAJBI U CEPTUDUKATBI

e Munuctp oOpa3oBanus U Hayku [pys3um
Tamap CaHuku3e Harpajuwia OpICHOM IIoYeTa 3a-
BEYIOIIETo OT/IEJIOM NPHPOTHBIX KaTtacTpod HHC-
TUTyTa BOJHOro xo3sictBa uM. L. Mupnxynasa
I'TY u pykoBomurtens MOAYJsA arpoMeIuopanuu
cTpoutenbHoro Qakynprera ['TY, akageMuueckoro
nIokTopa reorpaduuecknx Hayk Pobepra JnakoHu-
n3e (@omo 69).

o 27-29 wmona 2016 roma B Ilombme, B
r.Bpoiytase, BO BPOLUIABCKOM YHHUBEPCUTETE OKPY-
JKarollleil cpellbl U €CTECTBEHHBIX HAayK C KOMaH[IH-
POBKOH IpeObIBaJI AUPEKTOP HHCTUTYTa BOJHOIO
xo3siictBa uMm. II. Mupnxynasa I'TY, nouerHsii
npodeccop Hopmaneckoro ynusepcutera LienTpaiis-
Horo Kwurast, JOKTOp TeXHHYECKMX HayK, Mmpodeccop
T'mBu T'aBappamBuiu. Bo BpOLIaBCKOM YHUBEPCH-
TeTe OKPY’KaIOIIeH CPeabl U eCTECTBEHHBIX HayK ObLI
IIPOBEJCH MEXIYyHAPOIHBIM HAyuyHBId CEMMHAp,
KOTOPBI OBUT TOCBAIIEH foOmeio 70-meTus co JTHS
poxacaus W 46-IeTHs  HAayYHO-TICAArOTHIeCKON
JIESITENBHOCTH TUPEKTOPA MHCTUTYTa CTPOUTENLCTBA

U HWHXCHCPHUHIA BBIHICYIIOMSAHYTOI'O YHUBEPCUTCTA,

JIOKTOpa TEeXHHYECKHX Hayk, mpodeccopa Epxu
Co06oTsl. B MeponpusTiy NpUHSUIM y9acTUe yUCHBIE-
crienuanucTsl 10-TH BeOyIIUX CTpaH.

Bo BpomaBckoM yHUBEPCHTETE BO BpeMs ce-
MUHapa 3a BHECEHHBIH BKJIaJd B HayKy [py3uu u
[Tonpmm B TeueHWe MOCTHEAHBIX mecaTa JieT (2006-
2016 r.r.) npodeccop I'nBu I'aBapaamBuIn ObLT Ha-
TpaKJEeH BBICIICH HArpajod BpPOIUIABCKOTO YHHBEP-
CHTETa OKPYXKAIOIICH Cpebl U eCTECTBEHHBIX HAYK —
cepeOpsHOM MeAlIbIO U TUTLIIOMOM (@onto 70).

e 7-11 mexabps 2016 roma IUPEKTOp HHCTHU-
TyTa BOJHOTO xo3diicrBa uM. L. Mupuxynasa I'TY,
JIOKTOP TEXHUYECKUX HayK, mpodeccop ['uBu I'aBap-
nmamBmn Haxomuics B r.Yecroxosa (Ilombrma) Ha
13-0#f HayyHOH TexHUUYECKOW KOH(pepeHIHH (Tema:
«CTpoeHns UIA ONTHMHU3AIMU TIOTEHIIMAla DHEp-
run»). B xonme koHdpepeHnmu nexkaH (akynbpTreTa
TPOXIAHCKOTO CTPOUTENBCTBA, Npod. Macuemx
Mewnmxop Harpaauin npod. ['mBu I'aBapmamBmim
MEIalIbI0 M JUIIJIOMOM, B 4ecTh 40-1eTHero oouies
OCHOBaHHS CTpoWTeIbHOTO (hakymnbrera (@omo 71,

72).

G. 30AGHIRIBSL LObIRMBOL VISR 8IIM6IMB0L 06LGH0GIBOL 1dIIGENIA) F@MBSNS JHIdIN0 NeT1, 2016 V. 255



SED0YGO GO wererererernen. 9
350@59A0 . cucenenee. 145
dognsbodgogmo @. ... 62

6.536(‘)gb‘3309@0 S, W12

6636(4)536'3305210 o 17, 27

353>0©s3gomo 6. ... 23
3505935 3.5, weeennenn. 9
356ds@mgo g.b. ......... 9

6.5(3&)05;9&'330;@0 o 137

6693(‘)05;36‘330;{)0 d..137

39300535 b. e, 82, 133
50560 R 123, 126
S L — 27, 123
RS T — 27, 123
L A — 137
ab9a0505 b. ..., 32
go@msbmgo 3. ... 37, 133
T 45, 55
930033505 B- wereen. 94

0m@5603g0@o o. . 62
0m@ES603g0@o0 j. .. 62
009353g0@0 o. ... 32, 62

0§®053gogmo @o. ... 32, 79

33BMA0S 15INIBIRO

3OBSO@ZO 9.3 verereen 9
303052093020 . ... 89, 128
39pb@Bgogmo g. ... 37, 133
385Toasgs b. ..., 82, 133
38003396005 0. ... 82, 133
30350099 8. .couunnee. 145
3036599 b. e, 128
3336309300 9. .... 85

@ 3756007 b. corrrrr 82, 85
gmdodgogo 3. ......... 145

meodnogsbody g. .37, 85

@%353930B0 G- ceerenee. 105
3500505 @, nnrnnnee, 85, 126
35%>05Tgogo 3. ...... 89
3900605 b. ..cucrneneee. 145
399030 @. weuenennenene, 94
dogngogemglizo g. ........ 117
30Lyg(335089 @. weunee. 105
65600659gogmo 0. ...... 137
65@®™3gogo @. ... 79, 151
6gLEJOZGS 0. weneennnnee. 110
bgLbBgPmgo 3. ............ 110
60dg05dg 6. .eereneneee. 123

350gm®3gz0 L. ... 45

35355560 b.b. .nnn. 9

OYZS - cverereeeeenenas 145
LR} LAYCRY. 1/ S 114
LoZobsgs 3. cueeeenenne. 85
byg3s@sTgogmo . .... 27, 126
635Pg63™ - ceeerevernene 117
696379b0 g e 105
R}o6h@0dg K. ..e.e. 123
go3bggoos ©. ... 62
Voge05gddg 9. weveveenene 123, 126
Vgba gm0 g cerevernene 27
933 b. e 55
VYOQ0S G- ceevererenenas 128
3960430 b. ... 55
BSbS0S @ cerrreneninnens 27, 133
Fadgmgmo ga. .......... 137
Fae9g0dg . ......... 27, 133
503539 b. e 123
bo@soTgogno @. ....... 145
bobdedgoeo g. ...... 79, 151
b939e05gS 0. weeeenene. 133, 154

256 6. 3086LIR3SL LOLIRMBOL YHoRMS 3IIA6IMBOL 06LBNGIBHOL LyFIGHNIM) FHMBNS JBHISIRN NeT1, 2016 V.



Aliyev V. ..cccveicrreresnnns 9
Baidauri L. .............. 145
Bilanishvili L............ 62
Chakhaia G.............. 27,133
Charbadze Z.............. 123
Dadiani K................. 123, 126
Diakonidze B............ 27,123
Diakonidze R. ......... 27,123
Donadze Ts. ............. 137
Ezugbaia Z............... 32
Gafarov E. ............... 9
Ganbarov E. ............ 9
Gaprindashvili G..... 137

Gaprindashvili M. ... 137

Garayeva B. ............ 9
Gavardashvili A....... 12
Gavardashvili G. ... 17,27
Gavardashvili N. ..... 23
Gogilava S. ............... 82,133
Iordanishvili I.......... 62
Iordanishvili K......... 62
Iremashvili IL............. 32,62
Itriashvili L. ............ 32,79

AUTHORS INDEX

Kechkhoshvili E....... 37,133
Kekelishvili L........... 89, 128
Kharaishvili O.......... 145
Khosroshvili E. ........ 79, 151
Khubulava I............. 133,154
Kikabidze M. .......... 145
Kiknadze Kh............ 128
Kupreishvili Sh........ 85
Kvashilava N. .......... 82,133
Kyvirkvelia 1. ............ 82,133
Lobzhanidze Z. ....... 82, 85
Lomishvili M. .......... 145
Lortkipanidze F. ..... 37,85
Lukashevich V. ....... 105
Macharashvili M. ... 89
Mebonia N. ............... 145
Meshik O. .......ceuueeee 94
Maisaia L. .....ccceeeeeee. 85,126
Mileykovskyi V. ...... 117
Miseckaite O. ........... 105
Nanobashvili T. ....... 137
Natroshvili G. .......... 79, 151
Nesterova 1. ............. 110

Nesterov M. ............. 110
Nibladze N. ............... 123
Panchulidze J. ......... 123
Parfomuk S. ............ 45
Potskhveria D. ......... 62
Ramazanli Z. ........... 9
Rokva Q. ...ceeeeeeeeenee 145
Samkharadze V. ..... 114
Shavlakadze M. ....... 123, 126
Shengelia E. ............. 27
Sheshko N. .............. 55
Shpendik N. ............. 55
Shurgaia V. ... 128
Sichinava P. ............ 85
Supatashvili T. ........ 27,126
Tkachenko T. ........... 117
Tsereteli E. ............... 137
Tsulukidze L. ........... 27,133
Tunguz V. ...eeeeee, 105
Vartanov M. ............ 37,133
Volchak A. ............... 45, 55
Zubritskaia T. .......... 94

G. 30AGHIRIBSL LObIRMBOL VISR 8IIM6IMB0L 06LGH0GIBOL 1dIIGENIA) F@MBSNS JHIdIN0 NeT1, 2016 V. 257



AnueB B.A. ...
Baugaypu J. ......ccceeuneeee
bunannmsuian JLP. .....
Bapranos M.B. .............
Boauek A.A. .......cuueee.
I'aBappamsniau A.T. ...
T'aBapanamsBuau I'.B .....
I'apapapamsuim H.I'. ...
I'anbapos J.C. .............
lanpunpamsuam I'. .....
Tanpunpameunau M. ...
I'apaeBa B.A. ................
Iorunaga C. .......ceeuueeee.
Jdagnanu K.....eeeeereeecennene
Junaxonunze B.P............
JAunaxonnnze P.B. ..........
Jonamze L. ...cccovueeeereeens
E3yroas 3. A. ......ccueee.
3yopunkas T.E. ...........
Hoppannmsuau UK....
Hopapannmeniau K.T. ...
HpemamBuiau U.P. .......

Hrpuamsuam JLA. .......

9

145
62
37,133
45,55
12
17,27
23

9

137
137

9

123,126
27,123
27,123
137

32

94

62

62
32,62

32,79

YKA3ATEJIb ABTOPOB

Kadgapos J.K. ..............
Kpammaasa H.I'. ........
Ksupkseaus U.b. .......
Kexkeaumsuau JLT.......
KeuxomBuiau 3.M. ......
Kukaounsze M. .............
Kuknagze X. ........coueeee
Kynpeumsuau 1. 3....
JloG:xxanuaze 3. .............
JomumBuiau M. ..........

Jloprkunanuaze @.b. ..

Jykamesuu B.M.

Maucast JL. ...ccocvuereennnnes
MavapamBuiu M.B. ...

Meoonus H. ..........cc.ee.

Muceunxkamnre O. ...........
MuneiikoBckuii B.A. ...
Hano0amBuau T. ........
Harpomsuau I'.T ........
HectepoBa U.M............
HectepoB M.B..............

Hwuoaanze H.II.............

.9

. 82,133

89,128

. 37,133

145

128

. 82,85

145
37,85
105
85,126
89

145

94

105
117

137

. 110

Hanuymnnze [LH........... 123
MHMapdomyk C. ............... 45
Honxsepus /LILI........... 62
Pamazanasi 3.3. ............ 9
PokBa K. ......coveeeuueennen. 145
Camxapanze B.1. ......... 114
Cuuyunaga II. O. ........... 85
CynaramBuiu T........... 27,126
Tkauenko T.H. ............. 117
EyHry3 B. ...ccccvvenvnnrcnnnns 105

XapanmBuwiu O.U. ...... 145

Xocpowsnau E.3. ......... 79,151
D, Q74131 £:1:7: 1 IR 133,154
Hepereau I. M. ............. 137
Hyaykuaze JLH. ........... 27,133
Yapoanze 3. /0. ....c.eeeeeee 123
Yaxasg I'.T. .ccoovvvvneeereeeens 27,133
IMaBaakanze MLJIL. ...... 123,126
Hlenrenus E.I. ............ 27
Memxo H.H. ................ 55
HInenauxk H.H. ............. 55
Hlypras B. .....ccceevvrecunces 128

258 6. 3066LIR35L LOLIRMBOL YoRMS 3IIA6IMBOL 06LBNGIBOL LyFIGHNIM) IGMBNS JBHISIRN NeT1, 2016 V.



LBIL G. 30BCHEIRI3SL LOSLIRMIOL TISR0)S 3IIB6IMB0L 06LBHOBIBOL
15336603 BBMBIBOL 33IBIRT0 LBSBG0IBOL dS3MJIZIF6IBOL 304 (M3IB0

0560367 gdss

bgandg{gmos,
dog®  dm3mggdyemo
doe93900L,  godmggaggoms
g gago0l godmJg9969de.
3090 do  gladargdgmos  asdmdggybogls
‘9990 Ladgbogde dods@mygegdols bEs@ogdo:

30900l d93b0gdgdols
aobgomamgdols dgbogdms  ©o
b3gos@ol@Gms sbogno

dobosgngdolis o

o Fyogms d99@bgmods;

® J0®mE9J6035 s Igarom@o305;

® J0AOMEMY0S ©s B INOMEMY0S;

® 20M9dml o335

® J0®mEgJb03gM0 boggdmdgdol Lsodgom-
M6s > @objo;

e 399600 mds;

* gosdofol dgaL§ogengano dg3bogdgdgdo.

3090 do  3odmbodggybgdgerds LEsG0gdds
9bs @osgdoymxzommml dgdegao dmmnbmgbgdo:

L L@go@os dgodengds Fo®dmwaygbogo o]bgls
Jodomge, Ggbyge ob obaaoliy® gbgobyg, s@o
43939L 10 g390ols. LEsEosl 9bps @sgAmml
Sbm@o30900  (Jotmyam  gbsby  [o@mImeygbogn
LEo@osl — Jodmygm, aylyge ©s obyaoliydyg-
brmgobo sbm@o30900; ALY gbmgeb LEoGOSL
- O9bygmo s obyanoly®o sbm@EsiEogdo; ob-
300l@gbmgob  LEs@osl 0bayaoliyg@o  sbm@e-
(305). gOm  530mAOL  Jgyderos  Foddmswaobmls
>G> 939Hglb m®o LEsGoob..

2.06LB0BYEdo LEo@osl  9bgs
©3gOmmb 03 sFglgdymgdol Bododmgs, be-
53 bodMmdo odbs gl yen gdaeo;

3. LBo@os  doowgds  gengdB@mbymro  gg@dLool
bsboo 99dge dobods@mby: gwmil929@gmail.com.

4. 39030l gm®dsdo — A4, 0b@ggomo —
L5 o dGogdo — 12, dobpm@o 25 33 gue-
ol mobogg dbodgbyg; LEs@os dgb@yan gday-

‘dg3elye

g0 9bos 0yml DOC

900l Labow (MS Word), hsfgdoao CD-R
©olighg.  Jodmygmo  GgJlGobomgols odmygbyg-
b 9bos 0Jbgl AcadNusx 56 Sylfaen d@og@0;

0ba@oligdo o Gylygmo FgdlHgdobsmgol —
Times New Roman; bobobgdols b gom@mgdols
3M33090gOgmo go®osbGo — JPG o6 TIF gm®-
do®do gombggomdomn 200-300 dpi ;

S5-bo@os Fgeagboge gbes odbgl dgdwgyo
0563030 30300

e Lodgbogdm dodo@myengds (Jodxggbs
bges g9mbgdo);

* bAOB00L LobgerFmwgds;

® 530™@0lL (56 og3@™m@gdol) Lobgero, dodols
Lobgano s 3560, Logmb@oddm 3ocols E-mail-
ols domomgdom;

* ®20b0bo300l  slisbgangds, Lswsi dgb-
O gdgeos bodOmdo, Logmb@em dolbsds®mols
domomgdom;

e Jgbogogmo;

® JoMmomsEo bofomo (ggenggol mdogddo wo
390000 35);

® 51336900 > Mg3mdgbes(30900;

e 30dmygbgdymo  @oRg@e@dyds (oMo gdy-
Bab 10-0Lo);

e 5bm@oos (10-15 LE®oJmbo) 3 Jo@myga,
Oy s obyanoly®) 9boby;

e Loggobdm Lodyggdo (s@s dg@gl 6-0bs) 3
(Jodoyga, Gybyge ©s obaeoliy®) gbsby.

6. 35dmygbgdymo @o@g@s@y®s Foddmwag-
bogro gbos 0dbgl dgdwgao  ®mebdodwgg@mdoom:
530mMA0L  (533mMgdol) ggoMo s oboiosangdo,
YO0l sliobgengds, 3Ogdgeol ob gy@boaols
sbobgangds o bmdgHo, asdmzgdol spaomo
(Jogeogo), Yoo, 3390wgoo. aadogybyogeo wo-
BIO5B YO0l mob3odggamds  gbrs  dgglsdady-
dmegl bEsEool @gdb@do domomgdya o@Godg-
ools;

7. 2530l Jg99bgd@s© wo(9bgdymo LGs@oy-
b0 530™MM 9oL > YoM Ybgds.

G. 30AGHIRIBSL LObIRMBOL VISKMS 8IIM6IMS0L 06LGH0GIBOL 1dIIGENIA) F@MBSNS JHIdIN0 NeT1, 2016 V. 259



CONTRIBUTIONS TO THE COLLECTED SCIENTIFIC PAPERS
OF THE TS. MIRTSKHULAVA WATER MANAGEMENT INSTITUTE
OF GEORGIAN TECHNICAL UNIVERSITY

The main objective of collected papers is to
favor the development of science and to publish the

results and materials of studies and new
achievements  obtained by  scientists and
professionals.

The collected papers should include the

following scientific directions:

e water management;

e hydraulic engineering and irrigation;

¢ hydrology and meteorologys;

e environmental protection;

e safety and risk of hydraulic structures;

e construction;

e Earth sciences.

Contributions to the collected scientific papers
are as follows:

1.Papers can be submitted in Georgian, Russian
or English languages, no more than 10 pages. Paper
summaries must be attached to the papers Georgian,
Russian and English Summaries (to the paper in
Russian language — Russian and English Summaries;
to the paper in English language — English Summary).
One author can submit no more than two papers.

2.The paper submitted to the Institute must
include the letter of reference from the organization,
where the study took place;

3.The paper must be submitted electronically to

the following e-mail: gwmil929@gmail.com.

4.Sheet format — A4, interval — 1.5 and font size

12, margins 25 mm for four sides; the paper must be
submitted in DOC format (MS Word), recorded on
CD-R; for Georgian Text — AcadNusx or Sylfaen;
for English and Russian Texts — Times New
Roman; computer version of drawings and photos —
in JPG or TIF format, 200 dpi;

5.The paper should include the following
sequence:

¢ Direction (in the upper right corner);

o Paper Title;

e Author (or authors) name, surname and
patronymic with e-mail of contact person;

e Organization, where the study took place,
including post address;

e Preamble;

o General Part (object of study and methods);

e Conclusions and Recommendations;

e Bibliography (no more than 10);

e Summary (10-15 lines);

e Key Words (no more than 6).

6. Bibliographical references should include the
following sequence: Author’s (Authors’) Name and
Initials, Research Paper Title, Title and Number of
Proceedings or Journal, Place of Publication (city),
Year, Pages. The sequence of bibliographical refe-
rences should be appropriate to the quotations given
in the text;

7. Rejected papers will not be returned to
authors.
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MPABWIA O®OPMJIEHUS CTATEN
JJIs1 OIIYBJIMKOBAHUS B CBOPHUKE HAYYHBIX TPYJOB
UHCTUTYTA BOJHOI'O XO3SMCTBA M. II. MUPIIXYJABA
I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA

Haznauenue cOopHUKa — co3/1aHKE YCIOBHI IS
Pa3BUTUA HAYKHU, a TaKXKC HY6HI/IK2U_[I/ISI MaTcpuaioB
PE3YJILTATOB HAay4YHBIX HOBBIX Z[OCTI/DKeHI/Iﬁ
HCCIIeIOBATEIEN U CTIEI[UATUCTOB.

B cOopHuKe myONIHMKYIOTCS CTaThU CIEAYIONINX
HAyYHBIX HAMPaBJICHU:

® BOJHOE XO3SICTBO;

® THUIPOTEXHHUKA F MEIHOPALUS;

®  TUJPOJIOTHUS U METEOPOJIOTHUS;

e  OXpaHa OKpPYKAIOIIeH Cpessl;

e HamT&KHOCTP M PHUCK THAPOTEXHUYECKUX
COOPYKEHHUI;

® CTPOWTENBCTBO;

®  JCCICIOBAHUS 110 U3YUYCHUIO 3EMIIH.

Cratbu, oryOIMKOBaHHBIE B COOPHUKE, JTOJIKHBI
YAOBJIETBOPATH CICAYIOIUM TPEOOBAHUIM:

1. Cratest MoOXeT OBITH TIIpelICTaBICHA Ha
TPY3WHCKOM, PYCCKOM WM aHTIUICKOM SI3BIKE,
o0bémMoM He Oomee 10 crpanun. K cratse
MIPWJIATAlOTCS aHHOTAIIMK Ha TPY3MHCKOM, PYCCKOM
W aHINMHACKOM  si3bike; OIWH  aBTOp  MOXET
MIPEJICTaBUTh He Ooiiee 2-X CTaTel.

2. K crarbe mpuiaraercsi HampaBlieHHE Opra-
HU3alliH, B KOTOPO BEITIOJIHEHA padoTa.

3. CraThbu HampapBsIOTCS 1O SJIEKTPOHHOU
rmoure gwmil929@gmail.com.

4. ®opmar mmcra — A4; wmHTepBam — 1,5;
mpudT — 12; O — ¢ YETBIPEX CTOPOH IO 25 MM;
crathsl BeMonHsAeTcs B Buge DOC damma (MS
Word). Cratbn, npencTaB-icHHBIC Ha TPY3HHCKOM
SI3BIKE  BBITONTHSIOTCA TmpudToM AcadNusx wim
SYLFAEN;

CTaThbW, NpPEACTABICHHBIE HA pYCCKOM U
aHrnuiickoM s3pikax — mpudrom Times New
Roman; KOMIIbIOTEpPHBIC BapHaHThl PUCYHKOB U
¢doro — B popmare JPG unu TIF, ¢ paspemienuem
200-300 dpi;

5. Cratbs nomKHA OBITH BBINIOJIHEHA B CIIEAY-
IOLIel TTOCIIe0BaTEIbHOCTH !

e HampaBJIeHUE WCCIieIoBaHus (B BEpPXHEM
MIPaBOM YTIIy);

e Ha3BaHHE CTaThH,

® UMs, OTYECTBO, (haMuIUsl aBTOpa (aBTOPOB)
¢ ykazanueM E-mail koHTaKTHOTO NTHTIA;

e Ha3BaHWC OpraHM3aldH, TA€ BBIIOJIHEHA
paboTa ¢ ykazaHHeM ee TIOYTOBOTO aapeca;

®  BBCJCHUE;

e OCHOBHas 4YacTh (OOBEKT HCCIECNOBAaHUN W
METOJINKA);

®  BBLIBOJBI U PEKOMCH/IAIHH;

e  HCIOJNB30BaHHAs JuTEepaTypa (He 6onee 10);

e apHoTtarus (10-15 cTpok);

e KIIrOUYeBHIE ciioBa ( He Ooiee 6).

6. Ucrmomnp3oBaHas JuTEepaTypa TOJDKHA OBITH
MpeCTaBlieHa B CJeIyIoeM Mopsake: paMuius u
WHUIIMATEl aBTOpa (aBTOPOB), Ha3BaHWE pPadOTHI,
Ha3BaHWE COOpPHHMKA WIIHM JKypHaja, HOMEp, MECTO
u3nanus (ropox), rof, crpaHumbl. CIIUCOK HCIIOh-
30BaHHOW JUTEpaTyp COCTAaBIAETCS B TOPSIKE
[UTHPOBAHUSA B TEKCTE.

7. OTKIOHEHHBIE

CTaTbu aBTOpaM HC

BO3BPAILSIOTCS.
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