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I'maposorus
K METOIY PACYHETA THAPOMOP®OMETPUUYECKHUX

ITAPAMETPOB PYCEJI PEK

Banmxkan B.I1.

HIymyHCKUNA TEXHOJIOTUYECKUN YHUBEPCUTET
yi. Amota bekopa 4, r. lllymm, HKP
E-mail: baljyan-1951@list.ru

Beenenune

Pycna pek oOpazoBanich B TeUCHHE MHOTOBEKOBOTO BO3JCHCTBUSI BOJHBIX MOTOKOB Ha TPYHTOBYIO
MOBEPXHOCTh, M 3TOT MPOLIECC JOCTATOUYHO MEAJICHHO MpoAoipKaeTcs. B 3aBucuMocty ot hopmupyrommerocs
pacxoja BOABI, pelbe(HBIX YCIOBHH M TPYHTOBBIX XapaKTEPHCTHK BOIOCOOpPHOro OacceiiHa IaHHBIN
BOJIOTOK 00pa3yeT pyclo ¢ OIpeeseHHBIMUA THAPOMOpGOMeTpuIeCKUMH napamerpaMu. EctecTBeHHO, pu
KpPaTKOBPEMEHHBIX M3MEHEHUSIX pacxoia MOTOKAa yKa3aHHBbIE IapaMeTpbl onpeaeraeHHo MeHstoTcs. Ho kak
MMOKA3bIBAIOT MHOTOJIETHHE HAOMIOJEHUs, 3TH HU3MEHEHHs B TEU€HHE HEeMpPOAOJLKUTENHOTO MepHuoia
MPaKTHUYECKN OaTIaHCUPYIOTCS M BOJIOCTOK CHOBa IproOpeTaeT ctabunn3upoBaHHyto Gopmy. Ilpn n3yuennn
MeXaHU3Ma YCTaHOBJICHHS KOHKPETHBIX 3HAYCHHH MOPQPOMETPUUECKUX MapaMETPOB BaXKHO BBIACHUTDH -
HOCHT JIM 3TOT MPOLIECC CIy4alHBIM XapakTep WIH MOMYUHIETCA OIpeeNIeHHBIM 3aKoHOMepHocTAM. [lpu
3TOM, YTOYHSAETCS Kpyr (pakToOpoB, MOJ BIMSHHEM KOTOPBIX IOTOK M PYCJIO NPUOOPETAIOTTE WM WHbIE
3Ha4YeHUs] mapameTpoB. TakuM oOpa3oM, OCHOBHAs 3ajaya WM3ydyaeMoOil OOJacTH SBISETCS YCTAHOBJICHHE
3aBUCHUMOCTEH MEXAYy THAPOMOP(POMETPHUYECKHMHU MapaMeTpaMu (IIMpHHA pycia, TIyOWHa U CKOPOCTh
MOTOKA) U OOYCIABIMBAIOIINX UX THIPOJIOTHYECKUMH, PEIbe(HBIMH M TPYHTOBBIMH XapaKTEPUCTUKAMH
(pacxon MOTOKa, YKJIOH pyciia H pa3Mep pyciioo0pa3yroiero rpyHTa) BeJTUIrH.

UccnenoBanuss mo 3ToM mpobieMe HMMEIOT IMOYTH BEKOBYIK HcTopuio. lIpm 3ToM, peuHas ceThb
paszernieHa Ha JBE OCHOBHBIE TPYIIbI — PAaBHUHHBIE W TOPHO-TIPEATOpHBIE. DTO IMOAPA3yMEBAaeT, 4TO
yKa3aHHbIE 3aKOHOMEPHOCTH Uil HHUX pas3Hele. Cpean MEepBBIX HMCCICAOBAaHMHWB 3TOH 00JacTH MOYKHO
orMeTuTh paboTel [nymakosa B.I. m Peiokuna WM.C. OtaenbHble 3a7aud 3TOM NPOOJIEMbl HAIUTH
nanbHelIee pa3BuTHE B pabotax BenmmkanoBa M.A., MakkaBeeBa B.M., Kapaymesa A.B., Mupuxynasa
L.E., ApramonoBa K.®., Anansna A.K. um MHorux Japyrux. Psamom aBTOpOB MpOBENEHBI TaKke
nabopaTopHble HUCCIEOBaHUS, W OCOOEHHO, HaTypHble u3MepeHus. [lpu 5ToM, Oosblias dYacTh
CYIIECTBYIOLUIMX PadOT, OTHOCHUTCSI K pPaBHUHHBIM pekaMm. HecMoTpss Ha [O0OCTaTOYHO LIMPOKUH KpYyT
UMEIOIUXCSl paboT J0 HACTOSILEr0 BPEMEHH OTCYTCTBYIOT —OOIICTIPHHATHIE MOIXOMBINO ONPENEICHHIO
rugpoMopdomerprdeckux napamerpoB. C 3Tol TOYKHM 3peHHs JaHHas 3ajjada IMPOJODKACT OCTaBATHCS
aKTyaJIbHOM.

Pe3yabTaTsl ncciieoBaHus

B pabote mocraBieHa IieNb aHATM3UPOBATH CYMIECTBYIOIIHME PEKOMEHIAIMH IO OIPEAeTICHHIO
THIPOMOPHOMETPHUYECKUX TTapaMeTPOB, COTIOCTABUTHh PE3yNbTaThl pacueTa € OKCIEPUMEHTATHLHBIMU
TaHHBIMHU U Ha 3TOW OCHOBE IMPEJIOKHUTH YCOBEPIIEHCTBOBAHHBIE 3aBUCUMOCTUANIS PEK TOPHO-TIPEATOPHON
30HBI.

B nepBrix paborax mo nmaHHOH mnpobieMe mpeyarajich OYEHb NPOCTHIE CBSA3M (YKIIOH pycia
OIIpeneIsieTcs MO PacXoLy,1Jisl COOTHOIICHHUS MONEPEYHBIX Pa3MEPOB PEKU JAeTCSIHEOONBbIION YMCICHHBIN
uHTepBaN). B mampHeWmmx — pa3paboTkax  pacmupsieTcakpyr — (akTopoB,  BIMSIOMHUX  Ha
rugpomopdomerpuyeckue napamerpol (Bemukanos MLA. [1], Anansn A.K. [2], AnnaeB C.A. [3], CaHosiH
B.I'. [4] u T.1.). YIIOMSHYTBIE peKOMEHIAITNH, B OCHOBHOM TIpeTHA3HAYCHBI ISl pABHUHHBIX yYaCTKOB PEK,
IZle pacxo]] HAHOCOB B MOTOKE O4eHb Mail. B 3Tux paboTax 3aBUCHUMOCTH 110 ONPEACICHUIO IIUPUHBI PEKU
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banmxxan B.I1.

(B) u rny6unsl motoka B HeM (H) ommparorcss Ha KpuTepwHii, peangokeHHbId B padote [1]. Mx mMoxkHO
IPE/ICTABUTH CIIETYIOMNMH 0000IIEHHBIMI BBIPKCHHUSIMH:

X

B Q
—=Ky| 51 1)
dor ' CZ)T /91 dor
Y
H
— =K, ZL , )
dor dor /9 1 dor

rae dot- CpenHuii THaMeTp PyCcI000pa3yomiero rpyHTa (IHaMeTp CaMOOTMOCTKH).

3aBHCHUMOCTH BBINICYKa3aHHBIX aBTOPOB OTIMYAIOTCS IPYT OT Apyra BenuunHou koadduuuentoB K; , K; n
mokazateneit crenedu X u Y. B wactHOCTH, B padorax [1, 2, 3, 4, 5 u np.] 3HaueHUs 3THX KO3 (HUIIMEHTOB
MEHSIOTCSI B TOCTAaTOYHO ITMPOKOM JMAIla30He, a 3HAUYCHMs Mokazareseil - B mpenenax: X= 0,4...0,5; Y=
0,22...0,40.

Jis ycraHOBIIEHUS TOCTOBEpHOCTH 3akoHOMepHocTe (1) m (2), a Takke IS OIEHKH BETHYUH
yKa3aHHBIX TOKa3aTesell 1 Kod(pPUIHUEHTOB, MPOBeAcHa 00pa0OTKa IKCIIEPUMEHTANBHBIX JaHHBIX [6 U 7].
OTH SKCMIEPUMEHTBI TIPOBEJCHBI MPH 3HAYCHUSAX YKIIOHA PyCel W CPEIHUX JHUAMETPOB PYCIO00pa3yroNiero
rpyHTa: i0=0,01 u d,=1,3 MM; 1;=0,05 1 d.,=6,8 MM. B ombITax, s cTaOMIM3UPOBAHHOMN CTAIHU PYCIOBOTO
mpoliecca, U3MEPEHbl mapaMeTpsl notoka u pycna: H, B u d,, (tadn. 1). [IpoBeneHHbIe HaMU pa3pabOTKu

MTOKA3bIBAIOT, YTO 3aBHCUMOCTh BenwunH B/dor ' H/dor oT kpurepus # HMEET MECTO B BHIE
a7y Fdorip

crereHHo# ¢ynkuuu. [Ipu sToM, HaGMOgaETCS XOpOIIasi KOPPEISIUOHHAs CBsI3b, 8 3HAUCHHS TIOKa3aTelnei
X u Y, coorBercTBeHHO, noiydarotcs: X=0,43; Y=0,39. C yderom 3THUX 3HAUYCHUH U TAOJUYHBIX JAHHBIX
JanbpHeWIas pa3paboTKa IaeT BO3MOXKHOCTh YCTaHOBHTH mnokazatenu K; u K,. Pesynbratel oOpaborox
npuBeaens B Taba. 1. Ha ux ocHOBe mocTpoensl rpaduku 3aBucuMocteit 1t B/dor u H/dor (puc. 1 u puc.
2). TIpu BBICOKMX KOPPEIAIMOHHBIX ToKasaTensx (R’=0,99) 1 onpejenenns ruapoMophoMeTpHyecKux
MapaMeTpoOB NOJIYYEHBI CIEAYIOINE 3aKOHOMEPHOCTH:

0,43
B Q
P07 < | -—084 @3)
dor ST /91 dor
H 0,39
H ool 2| Lo 4

dor déT A9 i dor

B otnnume ot 3aBucumocterd (1) m (2) 3mech monydeHBl CBOOOAHBIE WIEHBI, XOTS B HATYPHBIX

YCHOBUSIX WX MOXHO mpeHeOpeub. Ha Hamr B3risa, anms oOecneueHus 0e3pa3MEpHOCTH, B KPUTEPUHU
2

d.§:ﬁ;'g dyrio

BIUSHUE TPyHTOBOU cpenbl (d,;) mpeyBenmueHo. [IpuMepsl YHCICHHBIX PacyeTOB MOKA3bIBAIOT,

YTO JIOCTATOYHO 3HAYMTENBHOE YBEJIMUYCHHE Pacxo/a MOTOKAa HE NMPUBOAMT K OXHIAEMOMY H3MEHEHHIO
rusipoMophoMeTpHYeCKHX TapaMeTpoB. OTO OTpaxkaeTcs W Ha rpadukax 3aBucumocted (1) u (2),
NPUBEICHHBIX KaK B JAHHOM, Tak U Apyrux padorax [1, 2].

10
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K METOQY PACUHETA THAPOMOP®OMETPHUYECKHNX ITAPAMETPOB

PYCEJI PEK

Taoéanna 1

Pe3yabTaThl 00paboTOK IKCNIEPUMEHTAJIBHBIX JAHHBIX N0 3aBucuMocTsM (1) u (2)

Q
N (M?/c) ?M"; (E) (ﬂ) B/d, H/d, 42:\/9d0rlo
Omnsitsl I1. Bangxsaua ip = 0,05; d,, = 6,8 Mm
1 | 0,015 | 00224 | 0,60 | 0,043 26,8 1,9 285
2 | 0,015 | 0,0216 0,58 | 0,046 26,9 2,1 312
3 | 0,025 | 0,0246 0,65 | 0,058 26,4 2,4 376
4 | 0,033 | 0,0290 | 0,78 | 0,062 26,9 2,1 329
5 | 0,025 | 0,0252 0,68 | 0,056 27,0 2,2 354
6 | 0,035 | 0,0291 0,80 | 0,063 27,5 2,2 346
7 | 0,025 | 0,0245 0,64 | 0,057 26,1 2,3 380
8 | 0,011 | 0,0200 | 0555 | 0,039 27,5 2,0 278
9 | 0,035 | 0,0298 0,79 | 0,065 26,5 2,2 326
10 | 0,011 | 0,0190 | 0,53 | 0,040 27,9 2,1 316
11 | 0,025 | 0,0259 0,65 | 0,057 25,1 2,2 331
12 | 0,033 | 0,0280 | 0,76 | 0,063 27,1 2,3 359
13 | 0,011 | 0,0192 0,52 | 0,041 27,1 2,1 307
14 | 0,020 | 0,0238 0,60 | 0,050 25,2 2,1 327
15 | 0,033 | 0,0282 0,76 | 0,062 27,0 2,2 353
Oneitel I'. Akonsina ip = 0,01; do, = 1,3 mm

1 | 0,001 | 0,0031 0,28 | 0,022 90,3 7,1 >967
2 | 0,003 | 0,0036 0,43 | 0,034 119,4 9,4 12318
3 | 0,005 | 0,0045 0,60 | 0,039 1333 8,7 11752
4 | 0,008 | 0,0060 | 0,72 | 0,043 172,0 8,6 14449
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Bbanmxkan B.I1.

y=2.27x-0.84
R*=0.993

217 ( ) )”-43
- Ao georiy

2 o 1£.00 TR g AR W0 R

0.43

B Q

Puc. 1. 3aBUCHMOCTD COOTHOIIEHHS or pyHkuMu| > ————
dor dor /91 dor

10,7 H

(=)

y =0.23x+0.02
R* =0.99

2 13.00 1B.00 79 0 TR 29 M 2@ M AS AR 0

0.39

Puc. 2.3 H ) Q
HC. 2. 5AaBUCUMOCTb COOTHOIICHUHA ——  OT (DYHKIHMU 2—
dOT dOT A\ g I dOT

Ha ocHoBe 00pabOTKM HaTypHBIX JaHHBIX, IOJyYCHHBIX IIONPEArOPHBIM pekaM,B pabote [8]
JI0Ka3aHo, YTO KPOME pacxo/ia MOTOKAa U YKJIOHA pyciia Ha ImapaMeTphIonepeyHoro ceuenus B u H, onpene-
JICHHOE BIIMSHHE OKa3bIBaeT MKOHLEHTPALMUS TPAHCIIOPTHUPYEMBIX TIOTOKOM HaHOCOBS. BnusiHue pa3mepoB
TPYHTOB, O0Opa3yIOIIMX pYyclO peK, 37ileCh HE YUYTeHBl W Uil THIpPOMOp(oMeTpHYecKHX MapameTpoB
NPE/ITIOKEHBI CIIEAYIONIHE BhIpakeHus [8]:

12
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K METOQY PACUHETA THAPOMOP®OMETPHUYECKHNX ITAPAMETPOB
PYCEJI PEK

0.4
M
B=K, (5)
ip” (\F J

M

e ()

e M — mapamerp, 3aBHCSIIHI OT KOHIEHTPALHH [TOTOKa S (KI/M°) M IUIOTHOCTH HAHOCOB Pr

_ 1+40 S/p; o ©)
1+6.5 Sp;

Ha ocHoBe 00pabOTKH OIBITHBIX JTaHHBIX B paboTe [5] mosmydeHsl aHaIOTHYHBIC BBIPAKCHUS, TJI€ IS
koap¢umuentoB K; u K; mmeem: K3;=2,6; K;=0,35. B pabGote [8]oHM MeHSIOTCS B 3aBHCHMOCTH OT
KoJm4yecTBa HaHOCOB B nmoToke:K3=2,4...2,8 u K4,=0,3...0,45.

OTMeTHM, YTO €CJM JJIs PaBHUHHBIX PyCell AUaMeTp caMOOTMOCTKH (dor) Ha JOCTATOYHO JAJTMHHOM
YYaCTKE€ PCEKU MPAKTUYCCKHU HE MCHACTCA, TO AJId T'OPHBIX PYCCI 3Ta BCJIMYMHA OUYCHbL M3MCHYHMBA, U €C
IIpaBUIbHOE omnpezaeneHue npodiemHo. [lostomy, i onpeaeneHus: ruapoMopHoOMETpUIECKUX TapaMeTpoB
3apucuMocTH (5), (6) u (7) Oonee MpenNMOYUTENHHBI, €CIIH YIOCTOBEPUTHCS, YTO UX TOYHOCTh HE yCTYIaeT
IpeaplayeMy MeToay. st BBISCHEHMs 3TOTO BOIIPOCA MCIOIB30BAaHBI TE K€ MaHHBIC [6, 7]. Pesynbrarsl
o0paboTok mpuBeneHs! B Taba. 2. Ha ux ocHoBe mocTpoens! rpaduku 3aBucumoctedt mist B u H (puc.3 n
puc.4), ¥ TOTy4YEeHbI BBIPAKEHUS:

B =208 % (Qj , (8)

Taoauna 2

Pe3yabTaTbl 00patoTOK IKCIEPUMEHTAJBHBIX JaHHBIX 10 3aBUCUMOCTSM (3), (4) u (5)

U
012 M Q M us
Q 5 (1+565 B H ( _) Q
N ey | S M_(7+S/406‘j (M) (M) EEAWE: 2%\ /g

Onbitel I1. Bayeksana ip = 0,05; d., = 6,8Mm

1 0,015 34,0 1,042 0,60 0,043 0,224 0,135
2 0,015 41,0 1,048 0,58 0,046 0,225 0,135
3 0,025 45,0 1,052 0,65 0,058 0,277 0,167
4 0,033 52,0 1,058 0,78 0,062 0,312 0,187
5 0,025 33,0 1,041 0,68 0,056 0,274 0,165
6 0,035 39,0 1,046 0,80 0,063 0,316 0,190
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7 | 0,025 37,0 1,045 0,64 0,057 0,275 0,166
8 | 0,011 29,0 1,037 0,55 0,039 0,197 0,118
9 | 0,035 60,0 1,064 0,79 0,065 0,321 0,193
10 | 0,011 32,0 1,040 0,53 0,040 0,197 0,119
11 | 0,025 39,0 1,046 0,65 0,057 0,276 0,166
12 | 0,033 56,0 1,061 0,76 0,063 0,313 0,188
13 | 0,011 30,0 1,038 0,52 0,041 0,197 0,118
14 | 0,020 38,0 1,046 0,60 0,050 0,252 0,152
15 | 0,033 52,0 1,058 0,76 0,062 0,312 0,187
Onbitel I'. Akonsina ip = 0,01;d, = 1,3 mm
1 | 0,001 7,0 1,010 0,28 0,022 0,101 0,046
2 | 0,003 12,0 1,017 0,43 0,034 0,158 0,072
3 | 0,005 15,0 1,021 0,60 0,039 0,195 0,089
4 | 0,008 18,0 1,024 0,72 0,043 0,236 0,108
0.4
H =023 M[QJ ®
i0” /g

B sToMm cityuae Takke HaOIIOAETCsl OYEHb BBICOKAsl KOPPENALHS, YTO JOKA3bIBAa€T O HA/ICKHOCTU
BBIOpPaHHBIX KPUTEPHUEB U MOJTYYEHHBIX PACUETHBIX BBIPAKEHHH.
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K METOAY PACHETA THAPOMOP®OMETPUYECKUX TAPAMETPOB
PYCEJI PEK

]

0.8 v =2.08x +0.12
07 R?=0.903

]
Ln

d
Lid

o |
=
Ln
[ ]
FJ
o |
o |
o)
Ln

A
ix]

J
[ ]
Lid
Ln

0.2
IO

0.4
Puc. 3. 3aBucumocTh IIUPHUHE pycaa OT (YyHKIHH M(/Q,J .
/9

0.07 H
y =0.28x + 0.01 9
e R?=0.96
0.05
0.03
0.02
N i(i)w
AL l.g,l}ﬂ \.I"E

R - A oan " — n
(.00 0.05 0.10 0.15 0.20 0.25

0.4

Puc. 4. 3aBHCHMOCTb TITyOMHSI IOTOKA OT (QYHKIHH ———

Q
i(()).03 \/5

@3- FoOEbryEsgsl Labgermdols figsenms 3gm®bgmdols 0blGoGTE oL Lsdgsboghem dHmdsms 3Hgdwemo Ne73, 2018 . is



banmxxan B.I1.

3akjaro4yeHue

s ompeneneHus THAPOMOPPOMETPUICCKUAX IMapaMeTpPOB PEK B padoTe, Ha OCHOBE OOpabOTKH
AKCIIEPUMEHTAIBHBIX JIAHHBIX, MOJyYeHbBI JIBe pekoMeHaanuu. OHU OMUPAIOTCS HA OTJIMYAIOIIUXCS IPYT OT
Jpyra pa3Hble KpUTEpUU. AHalIH3 JTUX PEKOMCHJANWH JaeT BO3MOXHOCTh B pacyerax OT/AaBaTh
MpennoYTeHNe MPeUIOKeHHBIM BeipakeHusM (7), (8) u (9). OH: MOTYT OBITH MCTIOIB30BAHBI IS IPOTHO3a
YCTAaHOBHUBIIMXCS TMONEPSYHBIX Pa3MEPOB TEX YYaCTKOB pyCen, TJIe 3alUIAaHUPOBAHO IOCTPOHMTH PEUYHBIC
THJIPOTEXHHYCCKHE COOPYKCHUSI.
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Hydraulics
SECURITY ISSUES OF THE VILLAGE NAKRA IN MESTIA DISTRICT

G. Gavardashvili

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Ave. |. Chavchavadze 60°, 0179, Thilisi, Georgia
E-mail: givi_gava@yahoo.com

INTRODUCTION

Scientists’ observations made on climate clearly showed that temperature increase observed on our
planet is instigating intensive melting of snow cover and glaciers that in its turn represents one of the major
components of formation of floods, freshets and debris flows[1,2];

Apart from erosive processes river-bed crossing by the landslide body on the mountain slope in the
catchment area of the river and a breach of the natural barrier formed by the water mass accumulated in the
headrace of the river bed play a significant role in formation of debris flows [3,4].

Based on the analysis of the monitoring surveys conducted in September-November, 2016 on the
sensitive areas observed in the catchment areas of the right tributaries — Laknashera and Lekverari rivers — of
the Nakra river it can be concluded that in the case of formation of surface landslides taking into account
climatic factors and engineering-geological conditions, the beds of the Laknashera and Lekverari rivers can
be blocked up by ground of 5 m height while in the case of formation of tectonic and seismogenic type
landslides the river beds can be blocked up by a natural soli-stone barrier of 5 m height.

METHODOLOGY FOR ESTIMATING THE LOSSES IN THE CASE
OF AN ACCIDENT AT THE ZHINVALI EARTH DAM

The main striking factors of catastrophic flooding are: breakthrough wave (height of the wave, rate of
movement) and the duration of flooding. The breakthrough wave is one formed at the front of the water
rushing through the breach. It has a considerable height of crest and rate of movement, possessing a great
destructive force and energy.

From the hydraulic point of view, a breach wave is a moving wave which, unlike wind waves rising on
the surfaces of large reservoirs, has the capacity to transport in the direction of its movement large masses of
water. Therefore, a breach wave should be considered as a definite mass of water moving downstream the
river and continuously changing its form, dimensions and rate. A longitudinal section of such wave is
schematically shown in Fig. 1.

The breach wave is the principal striking factor at the destruction of a hydraulic-engineering structure;
hence in order to determine the engineering situation it is necessary to define its parameters: the height of the
wave (H,,), depth of the stream (H), rate of movement and the time of arrival at various characteristic points
of the wave (front, crest, tail), to the calculation sites lying downstream the hydraulic-engineering scheme
(Vs, Vo, Vi and Ty, T, Ty), as well as the duration of the passage of the wave through the indicated sites (T),
equal to the sum of time of rise of levels (T,) and time of fall (Tg) or the difference between (T and T), [3,
5].
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Fig. 1. Diagrammatic longitudinal section of a breach wave.
H — ordinary level of water in the river; h — height of wave; H,, — height of stream

The following are the initial data necessary for calculations of the parameters of the breach wave:
The capacity of the reservoir [3, 7]

wR=H;SR Millionm® |

1)
Where Hg — is the depth of the reservoir at the barrier, m; Sg — is the area of the surface of the
reservoir (are of flowage), m? By — is the width of the reservoir in front of the barrier, m;

Slope of the river bottom [7]

Buhe

'TW MM +1)

@)

where Wg — is the volume of the reservoir; hg — is the depth of the river downstream the barrier; M

— is the parameter describing the form of river cross-section, assumed according to Fig. 2; By —
average width of the river at the height hg; h — coefficient of river roughness.
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Fig. 2. Form of the cross-section of the river-bed
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Scientific observation of the world climate has shown that rise of temperature is noticeable on our
planet, facilitating intensive melting of glaciers, which in turn is one of principal causes of the formation of
floods, freshets and mudflows.

In the modern world a frame treaty based on risk analysis is given special attention by scientist for the
analysis of various types of hazard [1-5,7], for by this method not only the expected risk is assessed but it
becomes possible to plan measures for averting or mitigating the expected catastrophe.

With account of all these factors, loads are gradually increasing on water-management facilities,
including obsolescent dams. Account should also be taken of the studies commenced in 1969 by Acad.
Tsotne Mirtskhoulava [6] that are legated to the so-called “aging” of soli-stone barriers, which reduces the
reliable work of barriers and raises the probability of the risk of their collapse.

With a view to predicting the catastrophe of the barrier, the algorithm of the "Volna-4" program was re-
worked, allowing calculating the rate of the wave in case of collapse, the distance run and, most importantly,
the geometrical dimensions of the inundated territory, with account of the time factor [8].

The initial data were divided into two parts: first — constant values, and second — variables. Those parameters
are taken into consideration in constant values that do not depend on any condition; as to variable values,
they depend on the degree of the destruction of the barrier, flood, and so on.

The width of the river is taken from a topographical map. As to the number of points, they should not
exceed 3 points on one side of the river axis (in all 6 points on both sides).

To determine the area of the flooded territory the number of sections from the barrier should not exceed 8
sections, the distance between which should be given on the topographical map in advance.

The rate of wave (V) at flooding in the tailrace of the structure is calculated by the following formula [3,
4, 5]

V =V, (Hy /Hp)?2, 3)

Where V, — is the rate of water in the river in the tail race of the structure (m/sec); Hy — is the height of water
in the river in the tail race of the barrier (m); H; - is the height of water in the river at the time of flooding

(m).

The degree of destruction of the dam (Ep) is determined by the following dependence [8]:

E,=Fy/Fo, (4)

Where F,, — is the area of the collapse of the bank (m?); Fo — is the area of the surface (m?); in our case Ep =
0.75.

In addition to the above, considered in the algorithm are: the height (m) of river bank, the number of
section along length of the river, the distance between the sections (km), width of the river bed (m), the rate
of the water stream in the river bed (m/sec); the width of bed of the river (m), the value of the river bed
marks (m) etc.

ORDER OF CALCULATIONS OF THE PARAMETERS
OF THE BREACH WAVE

1. Determination of the height of the parameter [8],

Where H — is the depth of the reservoir at the dam, (m); hg — is the river depth downstream the dam, (m).
2. Determination of the time passage of the breach wave through the site of the destroyed dam (time of
complete emptying of the reservoir), [8]
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WrA

=—3600,uBi ™ (Hour), (6)

1

Where Wy — is the reservoir capacity; A — is the coefficient of the reservoir curvature; for proximate
calculation it is assumed to equal 2; 4 — is the parameter characterizing the shape of the river-bed; B; — is
the width of breach, m; H — is the depth of the reservoir in front of the hydroelectric scheme.

Determination of the time of arrival of the breach wave to the 1st site [8]

L
t, ==L (h), 7
=y 0 (7)
Where L; — is the length of the 1st river section (km); Vi —is the rate of movement of the breach wave at
the 1st section (km/h).

3. Determination of the arrived of the breach wave at the 2™ and site

b=t ) ®)
Where L, — is the length of the 2nd section, km (i.e. from the 1st to the 2nd site); V, — is the rate of movement
of the breach wave at the 2nd section, km/h.
To obtain the parameters of the breach wave at the subsequent sites, an analogous method is used.
According to the results obtained of the breach wave at all sites, a graph of movement of the breach
wave is built.

MATHEMATICAL MODELING OF FLOOD AND DEBRIS FLOW WAVES
IN THE CASE OF A BREACHOF 5 M HIGH SOIL-STONE BARRIERS OF
THE LAKNASHERA RIVER BED

By using the methodology provided above we will consider the case of crossing the river bed by the
landslide formed in the bed of the Laknashera River while the height of the natural soil-stone barrier does not
exceed 5 m.

With the aim of predicting a disaster in the bed of the Laknashera River, the number of sections on the
Laknashera and Nakra rivers up to the confluence of the Enguri River makes up 8 points (Fig.3).

On the Laknashera river sections from the natural barrier were taken in the following sequence: in the
bed of the Laknashera river at the site of formation of the barrier — one section, while out of 7 sections taken
in the bed of the Nakra river 3,4,5,6 sections were taken in the village of Nakra, 2 sections before the village
of Nakra and as to 7 and 8 sections they were taken after the village of Nakra — at the confluence of the
Nakra and Enguri rivers. 1 - calculation section - 0,10 (km); 2 - calculation section - 1, 96 (km); 3 -
calculation section - 4,49 (km); 4 - calculation section - 4,98 (km); 5 - calculation section - 5,70 (km); 6 -
calculation section - 6,31 (km); 7 - calculation section - 7,63 (km); 8 - calculation section - 9,58 (km);

Initial values and geodesic features of calculation sections of the river are provided according to Tab.1
and Tab. 2.
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Fig. 3. Calculation sections determined
in the bed of the Laknashera river

Work report

N
SCALE 1:40,000 A

Name: Report on the breach of the 5 m high soil-stone barrier in the bed of the Laknashera river

Table 1

Ne Initial values Dm:ﬁlr;:'on Amount

1 | Amount of flooded water in the headrace of the mln m* 0,004
barrier

2 | Depth of water by the soil-stone barrier m 5

3 | Area of mirror surface minm? 0,002

4 | Width of the barrier m 48

5 | Depth of the river in the tailrace of the barrier m 1,0

6 | Width of the river in the tailrace of the barrier m 6,0

7 | Velocity of river water in the tailrace of the m/sec 1,0
barrier
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8 | Depth of water at the moment of barrier m 5,0
destruction

9 | Degree of barrier breach - 1,0

10 | Maximum level of water flooding m 1780

11 | Height of the bank collapse of the river bed m 1775

12 | Number of cross sections in the river bed unit 8

Table 2
Computational parameters of the wave

Parameters of Dam breach Dir_n. Sec | Sec | Sec | Sec | Sec | Sec | Sec | Sec | Sec.
unit. | #0 | #1 | #2 | #3 #4 | #5 | #6 | #7 | #8

Distance of section from barriers km 0 [|010)196| 4,49 |498|5,70|6,31|7,63|9,58
Is\ggé:)r:um water flow discharge in the misec| 15| 15 | 14| 14 | 14| 14| 13| 12] 15

Time:
Of lowering of wave front min | 0,00 | 0,56 | 9,39 |21,75(23,99|27,48|32,18|42,79|59,31
Of lowering of wave min | 0,00 | 0,47 [10,70|29,37|33,12|38,28|41,34|53,45|54,25
Of lowering of wave tail min |13,43|14,54|35,21|65,33|71,16(79,73|87,00/103,9(131,0
Of flooding min |13,43|13,98|25,82|43,58|47,17(52,25|54,82|61,13| 71,7
Maximum rate of stream m/sec | 3,56 | 4,67 | 4,15 | 4,50 | 4,73 | 2,96 | 1,57 | 3,77 | 0,16
Height of wave m | 20293210 1,84 (1,90 | 0,91 0,32 | 1,14 | 0,05
Maximum depth of flooding m | 3,0 (393(3,10]2,84 (290191 1,32|2,14|1,05
Maximum level of flooding 1778,11376,|1212,11182,|1141,{1109, {1036,
m |1794 0 ] 3 . 3 3 6 891,7
Maximum width of floodin

On the left bank of the river m |12,75/20,63|9,62 | 8,25 | 7,72 | 6,00 [17,61|11,11| 8,01
On the right bank of the river m |12,75| 8,48 (15,90| 15,71 (15,51|15,73|21,45| 9,57 | 8,02

As to the geometrical dimensions of the flooded area from the river axis to the right and to the left in the
case of a breach of the 20 m high barrier in the bed of the Laknashera river, are as follows (see Fig. 4 —

Fig.12):
Horiz. mark (m) Site: Hydroscheme Horiz. mark (m)
1796 r. Nakra 1796
Time of arrival of crest: 0 min; time of flooding: 13 min.
Max. height: 3 m; max. rate: 4 m/sec.
Mark of under flooding from sea level: 17794 m
| ]
1791 M4m . . 14m 1791
River axis .
Left bank Right bank

Fig. 4. Initial section
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Site: along river = 1

Horiz. mark (m)

1820] r. Nakra 1820
Time of arrival of crest: 0 min; time of flooding: 14 min.
1800] “[1800
Max. height: 4 m; max. rate: 5 m/sec.
pn 125 Mark of under flooding from sea level: 1778 m 2 B
1780 1780
| |
1774 21m I8 m 1774
River axis
Left bank Right bank

Horiz. mark (m)

Fig. 5. Calculation section — 1

Site: along river == 2

Horiz. mark (m)

1420 r. Nakra 1420
Time of arrival of crest:11min; time of flooding: 26 min.

1400] “J1a00
Max. height: 3 m; max. rate: 4 mi/sec.

1380 Mark of under flooding from sea level: 1376 m 1380
1 l

1373 M0 mi6m 1373

IRiver axis s
Left bank Right bank

Horiz. mark (m)

Fig. 6. Calculation section — 2

Site: along river»» 3

Horiz. mark (m)

1260 r. Nakra 1260
Time of arrival of crest: 29 min; time of flooding: 44 min.
1240| 1240
ol Max. height: 3 m; max. rate: 5 misec. s
1220 Mark of under flooding from sea level: 1213 m 1220
1 1
1210 Bm M6m 1210
IRiver axis
Left bank Right bank

Horiz. mark (m)

Fig. 7. Calculation section — 3

Site: along river }= 4

Horiz. mark (m)

1240| r. Nakra 7240
Time of arrival of crest: 33 min; time of flooding: 47 min.

1220] 1220
1200 1200
Max. height: 3 m; max. rate: 5 m/sec.

Mark of under flooding from sea level: 1183 m
I\ l
1180 8 mM6m 1180
|River axis _
Left bank Right bank

Fig. 8. Calculation section — 4
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Horiz. mark (m) Site: along river \s 5 Horiz. mark (m)
1200 r. Nakra 1200
Time of arrival of crest: 38 min; time of flooding: 52 min.
1180 ‘1180
1160 ‘1160
Max. height: 2 m; max. rate: 3 m/sec.
Mark of under flooding from sea level: 1141 m
1139 m 16m 1139
|River axis
Left bank Right bank
Fig. 9. Calculation section — 5
Horiz. mark (m) Site: along river =6 Horiz. mark (m)
1150 r. Nakra 150

Time of arrival of crest: 41 min; time of flooding: 55 min.

1130 1130
Max. height: 1 m; max. rate: 2 misec.
Mark of under flooding from sea level: 1110 m ks
1110 "8 m 21 m 1110
1199 IRiver axis el
Left bank Right bank
Fig. 10. Calculation section — 6
Horiz. mark (m) Site: along river = 7 Horiz. mark (m)

1080

r. Nakra 1080
Time of arrival of crest: 53 min; time of flooding: 61 min.
1060

1060|
Max. height: 2 m; max. rate: 4 m/sec.

1030] Mark of under flooding from sea level: 1037 m 11040
1034 ~ M0m 1034
Left bank River axis Right bank

Fig. 11. Calculation section — 7
Horiz. mark (m) Site: along river == 8 Horiz. mark (m)
940

Max. height: 2 m; max. rate: 4 misec.

40 | r. Nakra 940
Time of arrival of crest: 61 min; time of flooding: 69 min.
920 “[920

900 Mark of under flooding from sea level: 893 m “|900
891 om : l15m 891
|River axis
Left bank Right bank

Fig. 12. Calculation section - 8
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Figure 13 demonstrate the sediment cone of the flooded river and the plan of the territory of the village
of Nakra in the case of a breach of the 5 m soil-stone barriers in the bed of the Laknashera River.
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Fig. 13. Flooded area of the village of Nakra in the case of a breach of
5 m high soil-stone barrier in the bed of the Laknashera River
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CONCLUSION

. A review of methods for the analysis of hazards of various types is provided on the basis of available
scientific literature sources. Special note should be taken of the analysis of the statistical data of the
catastrophes of soil-stone Barriers (dams) that have occurred in the world, which allows prediction of the
risk of possible catastrophes at obsolescent soil-stone Barriers (dams) in Georgia.

Taking into account the destruction coefficient (E, = 0.75) of the village of Nakra in the case of a breach
of 5 m high soli-stone barrier in the bed of the Laknashera river, the geometrical dimensions of territories
flooded in the beds of the Laknashera and Nakra rivers and adjoining area, the main dynamic,
topographical and hydrological characteristics are determined, with account of the time factor.

. Implementation in practice of the results obtained - enables effective forecasting and preliminary warning
to the population Nakra Village (Georgia) at risk, which will considerably reduce casualties among the
population in a possible future accident. Also, it would help to perform risk analysis and management
studies.
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bowai 0,K,C —sGol  3mgn0Gogbhgdo  aoblsbes@amo  5Jb3g@dgbdsmato  dmbsigdgdols
bogadgamby =Sk =pA2, 6 =0, A2 4 - dogegmogado  Foboomdgamdol

3M9B0G096GO-

Jpobo®ggdls s oMgddo gobmdgoms gogagdols wolibgs sg@mGms IJmbszgdgdols
Logygdggardy  dogdgmos  3m95030gbBgdol  dgdwgao  360Tg6germdgdo: @, =2 =10.08;
x; =0,21+0,025; c, = 0,024 +0,005;

bogowdo bodmggol gobofogmgds g9adsdo dgodangds aosbao®odgdygeo odbsl dgdwgao
odm 3o gdye gdom:

PO(X, y) = (27Z'GXO'y )_1 exp—{(X — X)+ Yy’ } )

207} 20,
Losg X =UL  (0g@dol dododmgmads  gdmbgggs  bogoeol  dodo@ogmgosl); o, ©s o, -
XoY ghdgdbg bofomsiol aopsb@ol LHsbos®@os.
©oggbooll oo  @Amol  YgdmbgggeTo,  Gmpglsg  t >0, Ladodmeosbos  Ygdwgao
nobogo@Emdgdo: ol =2¢&t; 0'5 =26t Lowog & oo &, aobolobwg@gss (7)) w©o (8)
©odm 3o gd g gdom.

AYOOYgbBH G0 woRybool  Jmegmodgds  b>dOMITo  gobobogrgds dmbgBoseny
bofoogms  dmddomdols  dgmmeom,  Imgmodgdobsmgols  s@bggeos  gdb3g®odgb@gdmsb
doJLodsg @ dosbenmgdygao Uiggds.

boFoeogol 3md@osmdols B@ogBmdool goosaomgds 3o05bg0M0dgds mobododogg®m-
dom (xi,yi) 9o ogo©asb (xm,ym) FoodomPo At @@mol dzoég dmbsiggomdo;

X,y =X #0 At +0,&,,,Atcos 27mp, .,

i+1

Yiu =Yi + 0,8, 8in 270, ,, (10)

i+1
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6539R0LS RS 39R33MBOL IGHN0IM0)HIBMIFIRIdS dHIGBHOL BORB®SGOIRO
35b5L0SMIBRIBOL 3SMBOROLY 063300

booi U =X Vi, ViaXig = YiXi, &- §obolifod dmiggdymo gm@gmsiools 3Jmby boddsggdo
dgdmbgggomo  Lowowg;, @ - mobsd@ow  aobsfoggdymo  dgdmbgggomo  Lowogwg; )7 -
dobolobg@gos U,y =C0Nst, dodmbopsb; 0,0, - dgmbsgoyg@o LobJs@ol 3md3mbgbdgoo;

r(At):e‘At/H; §i+1=§ir(At)+0£i+l\/1+ I’Z(At); Syt - bmodsmygdo gdmbgggomo bogowgs T -
Fobslb{omd dmigdgmo godgmogos At gosbyo®moTgdols doxom.

d3ge0ggoms: o, m@eEmgol, g ©gdmelgol, 9. @meam3memgsl 9Jl3g@odgb@ogm o
dmbo3gdgdobs s 533™MM0l 2s3m3gagggdols dggygdol sbogmobols Loggydgger by dowmgdygemos
9390 Lobol ©odmoogdyen gds:

G—?j_:l[l—i(l—ez“)} (11)

o a 20
[SNNE O'g2 om0ls dgdEodgdgemo olidg@lios; azAt/20

9JU39M0396@gd3s oy gobobs, MM bomggol sOsMSbsds®0  Aobofomgds aobs3oMmdgdls
>@s dbm@me Gydhdgmgb@dy®o doTGsdols gdEodmgdols s@ogOmag50Mgeb bogowgddo, s@sdge
LohJo@ols  ggerols Lod@ygools 3gmomgdsbsi s @mam®E  hobl  Fo®dmowygbl  3ganggols
db0dgbgermgob  Lggdmlb  bodmggol  ao3d3gagdol  dgbfsgmolol  @gogmy®  goeadm@y®
bogowgddo.

33930L  gegpor  dowgdgaro  dmobszgdgdo  podmoggbyds  gHoghHogadamo  bo@obols
LEsEoLE0gYH0 Jmgmo®gdolismgols.

aoboboangds  gddo@ogmo  @sdmogdymgds,  @mdgmoi  goblobwg®sgl  Lohjodgms
3@ bsgool  aobsfomgdol s ol gm@gmsiosl, [o®dmwygbognos Imwgero, Gmdgao
5F 9Ol 5M5gOMY35MMz5b BHYOoY@gbR® IndMomdsls goga3m@Gy®d bogowgddo [4, 5]

9JU39M039bH o gganggzol  Jmbszgdgdol  obogroboli  Loggydggerby  goblsbwg@dyaos
boFogs 3ol (77) d@gds  glggMowsb (T) (330 gdobg  @odmogdbymgdom, @mEgLisg
(W, >0).

_ W,T

My =10~ O (12)

booi 17, @0l bgo@@omydo d3y®sgo bofomszol @odm@gds glggdomsh, Gmoglsi
(\/V0 :O); W, - bofoas ol Jop@sgmogg®o Lodlbm;

O = [R(T () (wy

Esdmygogdygagds  (12)  doowgds  LEAsGoLA0gy®o  Imgmodgdol  bagydggen by
9JL396039bG a0 3ge0ggol Imbo39dgdols bogyydggan by woydbmbom.
alggmdy  gOodoggmo  LobJo@ol  dgaslgdobomgol  bogog-LEHMJLol  yobBmengdols

20dmYg49b9b00 Jomgdyanos dgdegao Loboli ©sdm gowgdaegds:
U W,

gb.y6. = E (14)

Los Cp oMol §obos@dogamdols 3mgn030gbdo bofomsjol ©sdg@olsl.
boFogosgol do@sgmmogy®o Lodlbem dgodamgds gobolosbrmg@ml dgdwgao Lobols mobsgs@omdom:

W, = 4py9d (15)
3C,K,
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©. 3709e5dg, ™. ba®dsodgogmo

Lowoz C, o0l bggool gs@begboll Fobosmdogamdol  3mg503096@0  25blsbog@ o
bbgopolbibgs ®gobmaelols @oibgobomgol, godmmgmogobsfomsjsols wsdsboslbosmgdgano d
W,d

bmdopsb Re = ;  d=%abc. K, = (az/bc)4/5- boFogsgol gm@dol jmogroiEogbdo.
|4

Bogool glggdamo bohJoMol Losbgs®modm 3GoGoggeo 360Tgbgamds U Lokodmo
2560Lobegaml P, bofogmsims ©odg@ols sgndommdols 306mdowsb:

P
U s =U 0 [In(e + 0—03 - 1)} (16)

PO - bowowols 360dgbganmdoli aoblobmgmolols dgodergds gobgeddmgsbgamm 0d dmbsb@gdom, @M,

ooz € bgdg@ols Mozbgos.

OoEgbss POZO’ bofomogms  ©odgdsl opaomo 5@ oJal, bmam GmEglsi POZJ. doVyogds

Alggmbg dgdomy yggems bofomsygdo.

5l 3g6s
3osa3m@ o 30m3glgdol  ©obsdogol  gm@dodgdols s gobgoms®gdobisl
bgpe30® d@9do  0bpyEo®gdyeo 0@ A @A >(3099&00 0bgools  sALgdmdols oIl
HEHANIY IR J QYBOOJOYLR0 oL HOSEFOYL0  ©oby J Q

F9H0300390900 ©s [oBo3909mo bo@obols Imd@omdols 33emggs syEomgdbgaos Foddmgdogls
30330 gJly@ o, Lol gdydo dogamdols 3bom bogools Lobobpg®m ‘dd9do

do®mEobsdogy®o  dogngdols s a®ybBol  gobogy®-dgdobogygdo  dsbobosmgdengdols
aomgsolifobgdom.

- Pyamol  @gbygdlgdbol  @ogombogy®o  godmygbgdols s  ao®gdml  ggmempaoygo
Fobosbfmemdol dgbs@hybgdols Jobbon Fysmgmbgow gogmsdm@gddo, gogmsdm@fo®dmddbgeno
30m3gbgdol  @gyymodgdol ML,  mgmeogmo s gJl3g@modgb@omydo  ggamggols
Jmbo3gdgdol  sbogmobols  boggydggerby  dowgdygeo  Losbgo®odm  wsdmgowgdyammgdgdols
3@5]Bogymo  @gogoboios  dbodgbganmgbo  ogbdomgds  Lad®mgddm s baddgbgoenm
MOA560bs3090L  Fgoelsdgy@bgm  mdogHgdol  @o3dmgddgdol,  ddgbgdbamdols o
9JL3gmsBoz00l 9839dd M0 s bsodgom dgmmwgdols dgdydoggdsdo.
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BoaHoe xo3s1iicTBO

AHAJIN3 SKCILTYATAIIMOHHBIX MEPOIIPUSITUI HA OCYIIUTEJBLHBIX
CUCTEMAXTPY3UN

Bapranos M.B., lllypras B.1ll., Hopaannmsuau U.K.

HNuctutyT Bonnoro Xo3ssiictea uM. 1. Mupuxynasa
I'py3unckoro TexHuueckoro YHuBepcUTETa
[Ip. N.YaBuaBanze 60°, 0179, T6umucH, I'py3us
E-mail: v.martin.nm@gmail.com

BBenenune
IIpoBogumass B ['py3um Menuopanus IepeyBIaXKHEHHBIX 3€Mellb, HMMEET LEJbI0 HE TOJIBKO
YBETMYUTHh (DOHII CENBbCKOXO3AUCTBEHHBIX YTOAWN CTpPaHbl, HO W O3JOPOBUTH COCTOSIHHE OKpYXKaromieh
cpensl ee 3amaiHbIX TeppuTopwil. [maBHBIM o00BekTOM ocymeHus [pysum sBusercs Komxuackas
HHU3MEHHOCTD, IJI¢ HACUUTHIBACTCS 10 225 THIC Ta 3a00JI0YEHHEIX 3€METb.

OcHoBHAA YaCTh
I'maBHOM wEmnbrO, MPOBOAUMBIX Ha Koxuae MEIHMOpaTUBHBIX MEPOIIPUSATUH, SIBISIETCS PETYIHUPOBAHUE

BOJIHO — BO3ZYIIHOTO PEXUMa U30BITOUHO YBIaXXHEHHBIX I0YB, PAllMOHATBHOE paclpeieiecHHe BO BpEMEHU
BJIaTH M NUTATEIbHBIX BEIIECTB, YBEIMYEHHE HWHTEHCHUBHOCTH a’pallid M Pa3BUTHUS OKHUCIIUTENIbHBIX
MIPOLIECCOB B I0YBE, YTO B KOMIUIEKCE C KYyJbTYPHOTEXHHYECKUMH MEPONPHUATHAMH M BBICOKOH
arpoTeXHUKOH JOJDKHO CIIOCOOCTBOBATH YIYYIIEHHIO OCHOBHBIX (DAKTOPOB >KMU3HM PACTCHUH, HANPaBUTH
MOYB0O0OPA30BaTEIbHBIC U arpOOHOJIOTHYECKHE TIPOIIECCHI B HY)KHYIO CTOPOHY [3, 4].

Hnst addexTHBHON peanu3aliui CTOJNb BaXKHOW JUIS DKOHOMHUKM [py3uM 3ajadd CTPOUTEIHCTBO
OCYIIUTENBHBIX crcTeM KoJIXuabl HEOOXOAMMO OCYIIECTBIATH B COOTBETCTBHH C CTPOTO OOOCHOBAaHHBIMU
CXeMaMM NPOEKTHBIX pemeHuid. [Ipu 3ToM cuctema skcmryaTauud  (GyHKIMOHUPYIOLIUX METHOPATUBHBIX
O00BEKTOB JIOJIKHA OBITH aJIEKBATHOH COBPEMEHHBIM 3KOHOMUYECKUM YCIIOBUSM CTPAHBL.

B coctaB MeponpuATHI MO TEXHUYECKON DKCIUIyaTallMH OCYIIMTEIBHBIX cHcTeM Komxuapl JOKHBI
OBITh BKIIIOYEHBI MEpOINPHATHS 110 IUJIAHUPOBAHMUIO OKCILTYyaTAllMOHHBIX paboT, MEpONpHUATHS 10
COJICp)KaHUIO OCYIIMTENBHOW CETH, MPOBEICHHIO PEMOHTHBIX M aBapHWHO — BOCCTAaHOBHUTEJIBHBIX PadoT,
MOJArOTOBKE CHCTEM K IPOIYCKY I1aBOJKOB, MPOU3BOJICTBY OYHMCTHBIX palboT, T'MIPOMETPHYECKOMY U
THJIPOMETHOPATHBHOMY 00CTYKMBaHUIO CUCTEM, COXPaHEHHIO JIOPOKHOW CETH U APYrod HHQPACTPYKTYPHI.

B cBoro odepenp MeponpuATHS MO MIAHMPOBAHMIO IKCIIYATAIMOHHBIX PadoT BKIIOYAIOT B ceOs
paboThl MO COCTABICHHIO MEPCHEKTHBHBIX M TEKYIIMX IUIaHOB. [lepCreKTHBHBIE IJIaHBI COCTABIISIOTCS
JKCIUTyaTallMOHHBIMU OpraHaMu Ha TATh U Oonee jeT. B HUX mpeaycmaTpuBaioTcs Bce BUABI paboT 1Mo
BOCCTAaHOBJICHUIO TEXHOJIOTMYECKUX MAapaMeTPOB padOThl OCYLIUTENBHBIX CUCTEM, UX TEKYLIEMY PEMOHTY.
Jia coctaBieHHs] TOIOBOTO MPOWM3BOACTBEHHOTO IIaHA, @ TAKXK€ BBIIBICHHS XapaKTepa MOBPEXACHHUN
OCYIINUTENBHON CETH, BAJIOB M COOPYKEHHI Ha HUX, B OCEHHUH NEpHOJ MOCJIE NMPOXOXKACHUS MaBOJKOB,
9KCIUTyaTallMOHHBIE OPTaHbl JOJKHBI IPOBOANTE T€HEPATBHBIA OCMOTP BCEH CETH M COOPYKEHUH Ha HEW.

[Ipon3BOACTBEHHBIN TUTAH 3KCIUTyaTallMOHHBIX OPraHOB JOJDKEH BKJIIOYATH JIBa OCHOBHBIX pasjena:
MEPBBIA — MEPOIPHUATHS N0 COJEPKAHUIO CETH U COOPY)KEHHH M BTOPOH — MEPOIPHATHS MO0 Pa3BUTHIO U
TEXHUYECKOMY YIYUIIEHUIO CHCTEM.

B mepBbIii pazmen AOKHBI BXOJUTH BCE OCHOBHBIE MEPONPHUATHS IO TEKyIIEMy, aBapUHHOMY H
BOCCTAaHOBUTEIBHOMY PEMOHTaM CETH U COOPYKEHHUH, IO COAEPKaHUIO BAJIOB, CPEICTB CBA3M, TPAHCIIOPTA,
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THIPOMETPUYECKHUX MTOCTOB, TPAYXKAAHCKUX 3AaHUH, MPOIYCKY MaBOJKOB M Jp., @ TAKKE OCHOBHBIE 0OBEMBI
10 OYUCTKE CETU OT 3aWJICHUS U 3apacTaHMUs.

K meponpusTisM BTOpOro paszaena OTHOCSTCS MPOM3BOJACTBEHHO - HCCIEAOBAaTeIbCKHE PaldOTHI,
HaIpaBJICHHbIE HA BBISBICHUE IPUYMH, MEIIAIOLINX BECTH HOPMAJIbHYIO 3KCILTyaTalHIo.

MeponpusiTusi 10 COACPKAHMIO OCYLINTEIbHOM CeTH CBOISTCA K CE30HHBIM padoTaM IO OXpaHe,
YXOJy ¥ HaI30py 3a COCTOSHUEM OCYIIUTEIHHOM CEeTH B 1I€JIOM M OTICIbHBIX ee 3BeHbeB[1,2].

OxpaHa OCYIIUTENBHBIX CHCTEM OCYLIECTBISIETCS IYTEM pEryJApPHBIX OO0XONOB CHCTEMBI
OOCITy’KUBAIOIIUM TIEPCOHAJIOM M TPHBICUYECHHEM HapylmuTelned K aAMUHUCTPATUBHONW WM CyAeOHOM
OTBETCTBEHHOCTH, B 3aBUCUMOCTH OT XapaKTepa IPOU3BEICHHBIX TOBPEKICHUH.

CucremMaTHYeCKU HAA30p 32 COCTOSIHUEM OT/AEIbHBIX 3BEHBEB OCYLINTEIBHBIX CUCTEM UMEET B BUIY
CBOEBpPEMEHHOEe OOHapy>KEHHE HEJOCTATKOB M TOBPEXKACHUM, HAPYILIAIONIMX MPaBUIbHYIO paboTy CeTH M
MOTYIIMX HPUBECTH K KPYIHBIM M3MEHEHMSM M paspymeHusM. OOXoq M OCMOTP CHCTEM JOJIKHBI
IIPOM3BOJUTLCA CHJIAMU DPYCIOBBIX PEMOHTEPOB HE peke 1-2 pa3 B HEHEN0 M, IOMUMO 3TOro, IOCIe
KaXXZI0TO JIMBHS.

B mponecce 06xoma 1 0cMOTpa OCYIIUTENBHBIX CHCTEM OCYIIECTBISETCS, TaK Ha3bIBAGMBbIH, OCryIbIi
pemMoHT. 3amadell Oerioro peMoHTa SIBISIETCS MPOBEACHHE MPOPHIAKTHYECKHX MEPONPHATHH, MyTeM
HEMEUICHHOT'O U3BJICUCHHS M3 KaHAJIOB BCEX IONMABLIMX B HUX MPEAMETOB, YHUUTOXKEHUE PACTUTENBHOCTH,
MOKPBIBAIOIIEH OTKOCH U JJHO KaHAJIOB B MECTaX MX CIUIOLIHOTO Pa3BUTHs, pa300p HE3aKOHHBIX MEPEXOO0B,
YCTpaHEHHE Ha KaHalIaX U COOPYKEHHSX MEJKUX MOBPEXICHHUH, OYMCTKA BOJOIPOIYCKHBIX BOPOHOK,
OTBEPCTHUH JIOKEPOB, MOCTOB U TPYO OT HAHOCOB M PA3IMYHOIO XJIaMa.

bernbrit peMOHT MPOBOAUTCA MOIMYTHO C OCMOTPOM OCYIIMTEIBHOW CETH, WM HEMEIJIEHHO Mocie
CHCTEMAaTU4YEeCKOr0 OCMOTpa. DTOT BHUJ PEMOHTA MPOBOAMUTCS CHJIAMH PYCIIOBBIX peMOHTepoB. OnHaKo, pH
OosbIIoM 00beMe aBapHHHBIX pabOT PYCIOBBIM pEMOHTEpaM HEOOXOAMMO OKAa3bIBaTh COOTBETCTBYIOIIYIO
MOMOIILIb.

B 00s13aHHOCTH PYCIIOBBIX PEMOHTEPOB BXOANT: OXPaHa OCYIINUTEIbHBIX MEXX03IHCTBEHHBIX KaHAIOB
COOpPY)KEHUH, MaTepHajIoB M MPOYET0 UMYIIECTBA OT BO3ZMOXKHBIX MOBPEXJICHUI U PACXUIIEHHS; HAA30p 3a
HOPMaJIbHOHM paboTON MEXXO035ICTBEHHBIX OCYIIUTEIbHBIX KAaHAJIOB U COOPY>KEHHI; OCYIIECTBIIEHHE PadoT,
MPEeIyCMOTPEHHBIX OETIIBIM PEMOHTOM; CBOCBPEMEHHOE OMOBEIEHNE HaYaJIbHUKA YUacTKa O pa3pylleHHsX,
HEHMCIIPABHOCTSX M TMPOYMX IMPOUCIIECTBUSAX; HAOIIOJACHUS HAa IKCILTYyaTAllMOHHBIX BOJIOMEPHBIX IMOCTaX,
CKBa)XKMHaX M KOJIOZLAX 3a TPYHTOBBIMH BOJIAMH.

B cooTBeTcTBUM € O0S3aHHOCTSIMH PYCIIOBBIX PEMOHTEPOB, JJISI HUX PEKOMEHIYIOTCS CIEAYIOIINe
HOPMBI Harpy30K:

e  Bajbl ¥ BOAONPHUEMHHUKH — 6 —10 KM;
e  MarucTpajgbHble KaHaJbl — /- 10 KM;

e cobuparenu 1-ro u 2-ro nopsiakoB — 10-12 km.
(HOpPMBI Harpy30K pPyCIOBBIX PEMOHTEPOB MOTYT OBITh YTOYHEHBI B IIPOU3BOICTBEHHBIX YCIOBHSIX).

Texymmii peMOHT siBjisseTCS MPOMUIAKTHUSCKAM MEPOIPHIATHEM U MPOBOIUTCS CHCTEMATHUECKU B
MOPSIIKE YX0/1a 32 CUCTEMaMu, UMEIoIUMU u3Hoc 10 20% , He meHee 1-2 pa3 B ro.

Tekymuii peMOHT BKJIIOYACT CJCAYIONIHE pPa0OTHI: WCIPABICHWE BCEX MECTHBIX IOBPEKICHUI
OCYIIUTENBHON CETH, HApPYyMAKNMX WIK YXYAIIANINX MPAaBUIBHYID WX padoTy; OYHCTKY BCeX
COOPY>KEHUU, U3bSITUE HAHOCOB, YJAJICHUE KYCTAPHUKOB W 3apocieil; UCIpaBiIeHUE COOPY>KEHUU Ha CETH,
KpEIUICHHE OTKOCOB M JIHA KaHAJIOB; PEMOHT JKWIIBIX, MPOM3BOJCTBEHHBIX, MOJICOOHO-BCIIOMOIaTEIbHBIX
COOPY>KEHUH.

O6beM U BUABI pabOT MO TEKYIIEMY PEMOHTY YCTAaHABIMBAIOTCS ITyTEM OOCIIEIOBAHUS COCTOSIHHS
KOKIOW CHCTEMBl W COOPYXKEHHUS; Ha OCHOBE OOCIEIOBaHUS COCTABISIIOTCS Je(DEKTHBIE BEIOMOCTH,
SIBIISTFOIIIUECS OCHOBHBIMU JJOKYMEHTaMH IS IUTAHUPOBAHUS Pa0OT MO TEKYIIEMY PEMOHTY.

PexomenmyeMble HOpPMBI 3aTpaT Ha TMPOW3BOACTBO TEKYIIUX PEMOHTOB OCYIIMTEIBHBIX CHCTEM
MpUBEICHBI B TabmuIle 1.
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CUCTEMAX I'PY3UHN

HopMbl 3aTpaT Ha TEKYIIUil PEMOHT

Taoéanna 1

Hopwmei 3atpar
Ha TEKyIIHUH
Bun coopysxenuii u o6opyaoBaHus PEMOHT B % o
OanaHcoBoi
CTOUMOCTH
COOpY>KEHHS
bepezoykpenumenwvhvie 2udpomexnuueckue coopyyiceHus:
JKEIe300€TOHHBIX W OETOHHBIX KOHCTPYKITHIT 0,5
KaMEHHBIX KOHCTPYKIIUH 0,8
Tudpomexnuueckue coopyrcenusa Ha Kananax (War03vl-pezyaamopul,
MOCHIBI-6000800bl, NEPenasvl, ObICHMPONOKU, OIOKEPbl, AKEEOYKU,
68000CIUBHL):
MEXXO03IIICTBEHHBIE 15
BHYTPUXO3HCTBEHHBIE 1,8
Cpeocmea yuema 600bl — 2udpomempuieckoe U 6000mMepHoe 060pyoosanue 2,2
(6e3 600omepHbIX peeK)
MocTsl 1 TpyOOTIPOBOIEI OETOHHBIE U JKEIe300eTOHHBIE 1,8
MoCTHI IepeBSHHBIC 55
Ompezynupogannvle peKu — G00ONPUEMHUKU, MeEHCXO3AUCMEEHHbIE
ocyuiumesbHble, MaZucCmpanbHsle U Opyzue npoeooaujue Kanauol:
0e3 KperieHus 2,5
C KpeIUICHUEM TUICTHEM, (halinHaMHu, JOCKaMH, IEPHOM, 3aCEBOM TPaB 3,0
BuyTpuxo3siiicTBeHHbIe  OCyHIMTEJbHbIE KaHAJBI  3eMJjsiHble  0e3
KpeIuleHHusl B IPYHTAx:
MUHEPaITbHBIX 4,0
TOp(SHBIX 6,0
3aKpbITHIii JpeHAK B 30HE OCYIIEHHSI:
TOHYAPHBIH B MHHEPAIBHBIX TPYHTAX 0,8
TOHYAPHBIN B TOPQSHBIX TPYHTAX 1,5
ILUIACTMACCOBBII 0,4
KoaaekTopsl N3 6eTOHHBIX U Kej1€300eTOHHBIX TPYO 0,7
Bepmuxanvnuiii Openasic ¢ 30ne ocyuienusn (CKeajl3cuHa, HACOCHO-CUI080€ 4,5
0bopyoosanue)
Mexanuueckoe u  IneKmpuueckoe  000pyoosanue - CMAUUOHAPHBIX 50
HACOCHBIX CHAHYUTL
IlepedguiicHbie HacocHble cMaHyuU 5,0
Aemomamuueckoe u menemexanuyeckoe 000pyooeanue CmayuoOHAPHbLIX 2,0
HACOCHBIX CHAHYUTL
Hopozu:
¢ OCTOHHBIM U KeJIe300€TOHHBIM IMOKPBITHEM 3,0
ac(aibTOBBIC 3,0
IrpaBUHHBIE 4,0
3eMeNbHbIe TPOQHINPOBAHHbIE 4,0

K BOCCTaHOBHTeJ’[LHO—peaﬁI/I.}Il/lTaHI/IOHHOMy (Kal’lHTaﬂbHOMy) PEMOHTY OTHOCATCA KOMILJICKCHBIC

— OCYIINTENBHOM ceTH B npenenax 20%.

paboThl MO TOJHOMY HEPHOAMYECKOMY Bo3MeleHHto u3Hoca (0T 29 mo 50%) OTHeNbHBIX 3JEMEHTOB
cuctemsl. [Ipn 3ToM pasperraercs M3MEHITH MPOSKTHOE pa3MeIIeHNe U MPOIOJIFHBINA MPOQHITHE BOJOCOOPHO

BOCCTaHOBI/ITeIIBHO—pea6I/IHI/ITaHI/IOHHBII\/’I PEMOHT OCYIIUTECIIBHBIX CUCTEM BBIIIOJIHACTCA 110 IIPOCKTaM,

COCTABJICHHBIM W YTBCPIKJACHHLIM B TAKOM K€ IMOPAAKE, KaK U JJIsI HOBOT'O CTPOUTCIILCTBA. I[J'ISI COCTaBJICHU

@3- FoOEbryEsgsl Labgermdols figsenms 3gm®bgmdols 0blGoGTE oL Lsdgsboghem dHmdsms 3Hgdwemo Ne73, 2018 .

37



Bapranos M.B., lyprasa B.1ll., Hoppauumsuian U.K.

MPOEKTa BOCCTAHOBJIICHUS CUCTEM (WX DIIEMEHTOB) MPOU3BOJIUTCS OOCIECIOBAaHHE OTICIIBHBIX 3JICMEHTOB
CHUCTEM, C YCTAaHOBJICHHEM BHJIa U 00beMa PEMOHTHBIX Pa0OT, O YeM COCTABIISIOTCA e()EeKTHBIE BETOMOCTH.
DTOT BUJ PEMOHTa MPOU3BOJUTCS UYEpe3 OMNPEACIICHHBIN MEepHOa BPEMEHH, MCUHUCIAEMBIH HECKOIbKUMU
rogamu. llpumMepHble, pekoMeHIyeMble CpPOKHM PEMOHTa OT/ENbHBIX 3JIEMEHTOB OCYIIMTEIBHBIX CHCTEM
WMEIOT BHJI: BOJONPUEMHUKHU U KPYITHBIE MarucTpalibHble KaHalibl — 6 - 7 JieT; mpoBojsiue KaHaiusl — 4 - 6
JIET; 3aKpbITas perynupyromas cetb — 20 - 25 ner; oTKpbITas peryaupyroIas ceth — 4 — 6 JeT; CoopyKeHUS
st iepeesna — 10 - 12 siet; npoune coopyxenust — 15-20 ner (tabmuna 2).

K aBapuiiHO—BOCCTAHOBHTEJLHBIM PpPadoTaM OTHOCATCA pPabOTHI, TpeOyrIIUe CPOYHOTO
BBITIOJTHCHHUS TSl YCTPaHEHUS TTOBPEXK/ICHUH, BRI3BAHHBIX 0COOBIMU OOCTOSATEIBCTBAMH, TAKUMH KaK OypHOE
MIPOXOXKICHUE TTABOKA WM 3HAYMTENbHAs IedopMaIis KaHama.

ABapHuifHO — BOCCTaHOBUTEJIbHBIC PaOOTHI COCTOSIT M3 JIMKBUAAIMU MPOPHIBOBA M MOJIMBIBOB JaMO,
0CBOOOX/ICHNE KaHAJIOB OT 3aBAJIOB B PE3YNbTaTe OOPYIIEHUSI OTKOCOB, B 3allOJIHEHIH BEIMOWH OT Pa3MBIBOB
JTHA, YKPEIUICHUU TPO3SIIUX OIUILIBAHUEM OTKOCOB, a TaKXKE OCYIICCTBICHHHM NPYTUX MEp C IIENBIO
MPEJOTBPAIIeHUs] BO3MOXKHBIX aBapuil. B oTIenbHBIX ciydasx aBapHifHbie pabOThI ClieAyeT MPOBOIUTH CIIe
710 OKOHYAHUS JEHCTBUS MPUYMHBI, BEI3bIBAIONIEH aBapur0. Hanpumep, kK TUKBAIANAN TPOPBHIBOB 3aITUTHBIX
BaJIOB CIIEyET MPUCTYIATh eIl TOrAa, KOrja He HACTYIII CIaj MaBOJKa, BhI3BABIIEro MpophiB. OJHAKO B
psde ciaydaeB STOT BHJ PEMOHTa MOXXHO OTIOXHTH IO MPOBEACHUS OUYEPETHOTO TEKYIIETO WU APYroro
BHJa PEMOHTA, HAIPUMEp, MPU OOpyIIeHnH OEeperoB BOIONPHUEMHIKOB MIIM KPYITHBIX KaHAJIOB, KOT/IA 3TH
OOpYyIlICHUS HE HApYIIalOT HOPMaIbHON padOThl KAHAJIOB.

Taoauna 2

CToMMOCTb BOCCTAHOBUTEIbHO-Pea0HINTALUOHHBIX PEMOHTOB IHAPOTEXHHYECKUX COOPYKEHU
ocymIuTebHbIX cucTeM Koxuabl ¥ BpeMeHHble HHTEPBaJIbl HX NPOBeIeHMs

Croumocthb
BOCCTAHOBH-
OpneHTn: Bpemenuoit | o000
POBOYHLIN HHTEpPBAJI peMoHTa,
Ne HauMmeHoBaHMe 3JIEMEHTOB OCYIIUTENBLHBIX CHCTEM CPOK KCILTya-|  MEKIY B % oT
Taluun peMOHTaAMU, 6aJIAHCOBOIM
COOpYy:KeHHs aer CTOHMOCTH
COOpYyKeHHsI
1 | Hpoussoocmeennvie 30anus
1.1. | KaMeHHbIE 30aHUS 80 10 17.0
1.2 | KameHHble 3/1aHMs, JIETKON KIIAIKU 60 10 17.0
2 | Tuopomexuuueckue coopyicenus
21 BeperozaumutHeie ruAPOTEXHUUYECKHE COOPYKEHHUS, 50 5 75
XKeJle300eTOHHbBIE, OETOHHBIE M KAMEHHBIE KOHCTPYKITUU
29 Kamennnie, 6eTOHHEIC, TaOMOHHBIE JaMOBI U 20 5 50
MOTOKOHANPABJISIOIINE ITIOPHI
2.3 | Orpaxmaromine 3eMIIsTHbIE 1aMObI 100 10 4,0
lunporexHnyeckre coOpyKeHUs Ha KaHajiax (MOCTBHI,
24 | TpyObOMOCTHKH, BOJOCOPOCHI, OBICTPOTOKH, AaKBEIYKH, 40 5 7,5
BOJIOBBIITYCKH)
2.5 | Moctsl 1 TpyOOMOCTHKH OETOHHBIC H JKelIe300€TOHHbIC 100 10 3,0
Y4acTKu 3aperyTupoOBaHHBIX PEK — BOAOIPUEMHHUKH,
26 MEXKXO03AHCTBEHHBIE OCYLIUTEIIbHBIE MaruCTPaIbHbIE, 50 5 14,0
TOpHBIE U IpyTue KaHaibl, BOOOCOOPHO - cOpocHas U
KOJIJIGKTOPHO — JIPEHaXKHasl CETh
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BHYTpUX03s1iCTBEHHBIEC OCYIINTEIbHBIC KAaHAJIBI B
57 | 3EMIHOM pycre, 0e3 00JINITOBKY 1 OOJTUIIOBaHHBIE 50 5 15,0
KeJIe300€TOHHBIMY TUIUTaMH, C ICPHOBAHUEM HIIH
MIOCEBOM TpaB
2.8 | 3aKpbIThIil APEHAXK OCYIIUTEIBHBIX CHCTEM
2.8.1 | TlnactMaccoBble TPyOb 30 5 3,0
BepTrukanbHblii IpeHaX OCYIIUTEIBHBIX CUCTEM
2.9 | (ckBaXeHBI, CHIIOBOE 000PYI0BAHIE HACOCHBIX 25 5 18,0
CTaHIIHN)
3 CpencTBa y4yera BOJIBI — THIPOMETPHUECKOE 20 5 12,5
obopynoBanue (3a UCKIFOYEHHUEM BOJOMEPHBIX PEEK)
4 MexaHnuecKoe u dIIEKTPUIecKoe 000pyIOBHHIE 20 5 18,5
CTaI[IOHAPHBIX HACOCHBIX CTAHIIUH
5 OO0opynoBaHue aBTOMAaTHKA U TenveMexaHHKH 20 5 10,0
CTallMOHAPHBIX HACOCHBIX CTAHIHUU
6 | DkcruryaTanMoHHbBIE JOPOTH
6.1 | AcdpansrobeToHHBIE 40 10 19
6.2 | YepHble — rpaBUiiHbIC UITH TAJICUHbIC 30 10 23,0
6.3 | I'pyHTOBEIC 20 5 20,0

K aBapuiiHO—BOCCTAaHOBHTEJBHBIM PpadoTaM OTHOCATCS PabOTHI, TpeOyromue CPOYHOTO
BBITIOJIHEHHUS JJIs1 yCTPaHEHHUSI TOBPEKACHUH, BEI3BAHHBIX 0COOBIMU 00CTOSITEIBCTBAMH, TAKUMH KaK OypHOE
MPOXOKACHUE NABOJKA WJIHM 3HAUYNTENbHast AedopManus KaHaia.

ABapHitHO—BOCCTaHOBUTEIbHBIE PAa0OTHI COCTOSAT W3 JMKBHIAIMK MPOPHIBOBA M TOJMBIBOB JaMoO,
0CBOOOJKICHUE KAaHAIOB OT 3aBaJIOB B pe3yJIbTaTe OOPYIICHUS OTKOCOB, B 3aII0OJIHCHUH BHIMOWH OT Pa3MBIBOB
JIHA, YKPEIUICHUU TPO3SILUX OIUIBIBAHUEM OTKOCOB, a TAaKXE OCYLIECTBICHHM NAPYTUX MEP C LENbIO
MIpeIOTBPAICHNs BO3MOXKHBIX aBapuil. B oTIenpHBIX Cilydasx aBapHilHbIe paOOThI ClIeayeT MPOBOIUTH €Ille
710 OKOHYAHUS JAeMCTBUS MPUUMHBI, BbI3bIBatoIel aBapuio. Hampumep, K IMKBUAALNN MTPOPHIBOB 3aIMTHBIX
BaJIOB CJIEAYET MPUCTYIATh €llle TOrAa, KOr/a He HACTYIWII CIaj [aBOJKAa, BbI3BABIIEro MpophiB. OQHAKO B
pslie CiydaeB 3TOT BUJ PEMOHTAa MOXKHO OTJIOXHTH JIO IPOBEACHUS OYEPEIHOTO TEKYILETrO0 WU APYroro
BHJ]a PEMOHTA, HAIpUMep, MPU OOpYIIIeHHH OEperoB BOJONPUEMHHKOB WM KPYITHBIX KaHAJOB, KOT/Ia 3TH
0OpyIIeHHS He HAPYIIAIOT HOPMAaJIbHOM PabOThl KaHAJIOB.

st mpoBeneHusT aBaputHOTO PEMOHTA, MPOEKTHAS JOKyMEHTAIHMs TPECTaBISET COO0i OMHY WU
HECKOJIBKO BEJIOMOCTEH, B KOTOPBIX, HA OCHOBAaHHUU AKTOB IOCJIEIOBATEIBHOTO OCMOTpPA, YKa3bIBAKOTCS
MecTa, BHJBI, OOBEMBI U CTOMMOCTH PEMOHTHBIX Pa0OT, & TaKKe WX HUCIONHHUTEIH. B MOSICHUTEIHHOM
3allUCKE TPUBOJUTCS aHAJIM3 NPUYMH BO3HUKHOBEHHS aBapud M JaHHble, JHOO MOATBEPXKIAIOIINE
BO3MO)XKHOCTb BOCCTaHOBJIEHHS aBapUIIHOIO COOPY)KEHHS 10 NePBOHAYAJILHOMY IPOEKTy, JH00
000CHOBBIBAIOIIE HEOOXOAUMOCTDH €ro pekoOHCTpykuuu. Cieayer yka3aTh Tak:ke HeoOXoauMble A5
PEMOHTA MaTepUAJIbl, MEXaHHU3MbI, TPAHCIIOPTHbIE CPEICTBA M KOJINYECTBA PabOYei CHIIBL.

Jia mpegynpexaeHrs aBapuil B IEPHOA MPOXOXKICHNS ITaBOAKOB, HEOOXOIMMO YCHIIMBATh HAI30p 32
OCYIIUTEIbHBIMA CUCTEMAaMH M OCOOCHHO TIIATENLHO CIEAMTH 3a BaJlaMH, TaK Kak OOpyIIEHHE BaJjioB
TPO3UT CEPbE3HBIMH MOCIEACTBUAMU. [Ipu 3TOM IpenynpenuTenbHbe MEPONIPUATHS IO BajaM CBOJATCS K
FEHEPAIBHOMY UX OCMOTPY IEpE] MMABOJKOBBIM IIEPUOJIOM, YCTAHOBJIEHUIO MECT M YYaCTKOB, Ha KOTOPBIX
BO3MO>KEH TIPOPBIB, ONPENEIICHUIO 0’KMJAEMBIX TOPHU30HTOB IMABOJKA, 3aBO3y aBAPUHUHBIX CTPOUTENBHBIX
MaTepUaloB Ha YYacCTKH, KOTOPBIM YIPOXKAET pa3pyLUIECHUE, YCTAHOBICHHIO KPYIVIOCYTOYHOTO JEXKYpCTBa,
OpraHM3anys aBaPUHHBIX KOMaH/.
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PaboThl Mo MOAroTOBKE CHCTEM K NPONYCKY NABOAKA BBIOJIHSIOTCS B TOPAOKE TEKYILEro
pemonTta. Jlo HACTyIUIEHHS MABOJKOBOTO TEPHOMAA, TMPOBOAWUTCSA TIIATENBHBI OCMOTpP CHCTEM,
PEMOHTHPYIOTCSI COOPY>KEHHS, Y4acTKA U BCe MecTa, Hanbosee ciabble B OTHOLICHUM MPOIyCKa OONBIINX
pacxo/;oB: Baybl, HIDKHUE Obe(bI COOPYKEHHI, TIepenapl, ObICTPOTOKH, IUTIO3BI, YCThI KaHAJOB B MeCTax
COTIPSDKEHHS C COOPYXKEHHSAMH W TIp. M TPOBOAMTCA OYNCTKA 3aXJamJIEHHBIX YyYaCTKOB KaHAJIOB W
coopy)keHHH Ha ceTH. Ko BpeMeHU NpOXOKIEHHsS IaBOAKOB TIOATOTABIMBAECTCS 3arac aBapHilHOTO
Matepuaia. Ha Bpems HanOosee omacHBIX MEPHOA0B OPTaHU3YIOTCS KPYTIIOCYTOUHBIE IEKYPCTBA.

Haunbonee TpynoeMKHMH SKCIUTyaTallMOHHBIMU paboTaMu Ha Konxuae SBIAIOTCS 0YMCTKA KAaHAJIOB
0T 3apocJjiel U 3alJIeHusl.

BoprOy ¢ 3apacTammeM KaHaJIOB BO3MOXKHO TPOBOAWTH MABYMS CHOCOOaMH: OCYIIECTBISTH
NpeaynpeAuTeIbHbIE MEpONpPUATHS, T.€. MEpONPHATHS B TOM WIM HWHOW CTENEHH HCKIIOYAroIIue
BO3MOKHOCTP TIOSIBJICHHS KaKOTO-THOO BHA PacTeHUH (IDIaHMPOBKA MepedOpPOB W MOHMKEHHBIX YYaCTKOB
Ha JTHE KaHAJIOB, o0ecriedeHne OBICTPOTO OTBOJIA CTOYHBIX BOJ M3 MaruCTPAIIbHON CETH); MEPOIIPHATHS T10
YHUYTOKEHHIO OCHOBHBIX BHJOB MPOPACTAIONIMX PACTCHUH (MEXaHWMYECKHH CIOCO0, T.€. MOBEPXHOCTHOE
CKalllBaHWe, XHMHUYECKHH CIOCO0, T.e. TPUMEHEHHE XWUMHYECKUX IMIPEeTnapaToB Ui YHHYTOXKEHUS
PacCTUTEIHHOCTH).

OuncTKy IIyTeM IOBEPXHOCTHOTO CKAIIMBaHWS, BHIMONHIeMOro Ha Konxume Ha MaHHOM JTare
BPYYHYIO, PEKOMEHIYeTCS MPOBOJUTh HAa OCHOBE JBYX OCHOBHBIX IIPUHIIWIIOB: CKAaIllMBaHHUE OJHKHO
MPEIIECTBOBaTh MPOXOXKACHUIO JIMBHEBBIX ITaBOJKOB; CKAIIMBAHWE HYKHO OCYIIECTBISATH A0 Hadaa
[BETEHUS HanOoJee pacpoOCTPAHEHHBIX U CYKHMBAIOIINX KUBOE CEUSHUE KaHajla paCTeHUH.

OpHEHTUPOBOYHBIE CPOKH M 00BEMBI OYHCTKH OT 3apacTaHHs MyTeM IMOBEPXHOCTHOTO CKAIIMBAaHUS
U cOOMpaTenbHOM cet — 2 — 3 pa3a B rox (1-s ounctka g0 01.06, 2-1 ounctka no 15.07., 3-1 ouucTka 10
10.11), misa MarucTpadbHOW M KOJUIEKTOPHOHM cetn — 2 pasa B rof (1-s1 ounctka mo 15.07, 2-1 o4ucTKa 10
01.11.). B cnydae mNpUMEHEHUS XUMUYECKOTO YHHUYTOXKECHHSI PACTUTEIHLHOCTH JOCTATOYHO OJHOTO
OTIPBICKVBAHMS B Mg HITH HIOHE.

K ounctke kaHamoB OT 3amieHHs B YCIOBHAX KONXHIBI ClIEAyeT OTHOCHTBCS C OCOOOH
OCTOPO’KHOCTHIO, T.K. 3aMJIEHHE B YHCTOM BHJE IOYTH OTCYTCTBYeT. HapylleHue MomepeyHoro ceueHus
KaHajla TIPOMCXOJHUT TJIAaBHBIM 00pa3oM BclieACTBHE NedOopMaIiii, MPOUCXOIAIINX Ha HEKOTOPOW JIHHE
OTJENBHBIX YYaCTKOB IO Tpacce kaHana. Jlo Hayama mpou3BOJICTBA OYMCTHBIX paboT cileayeT yCTaHOBHUTH
MIPUYUHY, BBI3BAaBIITYIO AeQOPMAIIHIO JaHHOTO BUAA JJIS TOTO, YTOOBI HA pacCMAaTPUBAEMOM YYacTKe KaHala
HCKITFOUYUTH BO3MOKHOCTh €€ TIOBTOPCHHUSI.

OneHky W aHaiu3 pa3indHbIX JedopMarii HeoOXOJAMMO BO3JIaraTh Ha KBaJIHM(QHUIIMPOBAHHBIHN
MITaTHBIA MTEPCOHAN, KOTOPBIN JOJDKEH OBITh 3HAKOM CO BCEMU BUAAMHU JiedopMalinii, 0OHAPYKHUBAEMBIX KaK
B YHCTOM, TaK ¥ B KOMOMHHPOBAHHOM BHJIAX.

OcHOBHEIMY BUAaMH JepopMannii OCYIIUTEIbHBIX CUCTEM, BCTPEUAIONINXCS KaK B YACTOM BHUJIE, TaK
W B TE€X WJIHM MHBIX COYETAHUSIX MEXKIy COO0O0M, SBISIOTCS: pa3iMyHble BUIBI pa3pylIeHUS OTKOCOB(Ocaika
OTKOCOB W 0OepM, ONoOJ3aHue, TMOJAMBIB HIXKHEH 4YacTH OTKOCOB, BBITEKAHHE, BBITyYMBAaHUE, OOpYIICHHE,
3apacTaHue  T.J.), pa3IHyHble BUIBI pa3pylleHus AHA (Pa3MbIBBL, ¢ 00pa30BaHHEM BBHIMOMH W MEPEIaioB,
BBHIYYHBaHNE, 3aWjIeHHEe, 0e3 3aMETHOTO pa3pyIIeHH OTKOCOB, 3apacTaHue), pa3pylIeHne yCThEBhIX YacTen
KaHaJIOB, BOPOHOK, O€PM U HCKYCCTBEHHBIX COOPYXEHUH — MOCTOB H TpPYO.

Ha coBpemeHHOM 3Tame, nmpu BEICHUH OYHMCTKM Ha 1e(OPMHUPOBAHHBIX y4YacTKax KaHaJOB, AJIS
MpeBapUTEIbHBIX PACUETOB MOXKHO ITOJIb30BATHCS HOPMAaMHU, ITPUBEJCHHBIMU B Tabmwiie 3.

3amauedl IKCMIYyaTAlMOHHONW T'HMIPOMETPUH HAa OCYIIMTEIBHBIX CHUCTEMaXxX SIBISICTCS: HAKOIUICHHE
JIAHHBIX, OCBEIIAIONINX XapaKTep M PEKUM PadOThl KAaHAJIOB W JIAIOMIMX BO3MOXKHOCTh KaK 00OCHOBAaHHOTO
MPOBENCHHs] JKCIUTYyaTaAllMOHHBIX ~MEPOIPUATHIA, TaK M YTOYHEHHS] TPOEKTHBIX THJIPOJIOTHYECKHIX
HOPMAaTUBOB. OKCIUTyaTallHOHHAs TUAPOMETPUS Ha OCYLIMTENbHBIX CHUCTEMax JMJOJDKHA OOeclevrBaTh
MoJTlydeHHe JaHHBIX O CYMMapHOM TOZOBOM CTOKE Ha CHCTeMax, O MUKOBBIX TOPH30HTAaX, PacXoJax U HX
MPOJOJLKUTEIBHOCTH, KOA(QQPHUIUEHTaX M MOAYISAX CTOKa, KOA(PQPHUIMEHTaX COMPOTUBICHHUS pycia HpU

@3- FoOEbryEsgsl Labgermdols figsenos 3gm®bgmdols 0blGoGTE oL Lsdgsboghe dmHmdsms 3Hgdwyemo Ne73, 2018 .

40



AHAJIN3 DKCILTYATAIIMOHHBIX MEPOIIPUATHI HA OCYIIUTEJIBHBIX
CUCTEMAX I'PY3UHN

Ppa3HBIX pacxoldax U paBHOfI mepoxoBaTOCTHU pycJa, KOJIEOaHMSIX TOPHU30HTOB B YCTHC MArucCTpaJibHOI'O
KaHaja Ha 00BaJIOBaHHBIX yJacTKax, pe€XnumMax BOAOIIPUEMHUKOB.

Ta6anuna 3
HopMbI 04HCTKHM 0OCYLIMTEJIBHOM ceTH
HaumenoBanne O0beMbI padoT
No OCHOBHBIX Ennnnna B Tom uncie
" | IKCIIyaTAMOHHBIX H3MepeHus | Becero | Marucrpaiabubie Komaiexkropsl 1-ro
CoOuparenn
padot KAHAJIBI U 2-T0 nopsigka

1 | Oumcrka ot 3apocneit

P w¥ra | 308 53 105 150

(ogHOKpaTHast)

2 | OuncTKa OT 3aWiIeHUs M/ra 2,91 0,75 1,36 0,80
3 | AsapwuiiHble paOOTHI M/ra 0,15

st BBINOJTHEHUS TEPEYHCICHHBIX HM3MEPEHU HEoOXOJMMa Pa3BETBICHHAs U COOTBETCTBYIOIIUM
00pazom 000pyIOBaHHAS CETh OCHOBHBIX M BCIIOMOTaTEIbHBIX THAPOIIOCTOB.

Jnst BemeHUs] HOPMABHOW TEXHMYECKOH SKCIUTyaTald OOJBIIOE XO3SMCTBEHHOE 3HAYCHHE MMEET
AOpoKHasi ceTh. be3 01aroycTpoeHHOW AOPOKHOW CETH TPYAHO NMPOBOIUTH BCE BHIBI OOCITYKMBaHUS
OCYLIUTENBHBIX CUCTEM.

PexomeHnnyroTcs ciaenyromue OCHOBHBIE PUHLHUIIBI CTPOUTENBCTBA U AKCIUIYaTallud X03SMCTBEHHBIX

JIOpOT:
®  XO3SMCTBEHHBIE JIOPOTU CIIEAYET YCTpauBaTh OJHOBPEMEHHO CO CTPOUTEIBCTBOM OCYLIMTEIbHOU
CETH;
e B IJJAHOBOM OTHOILUEHUU AOPOXKHAs CETh NOJKHA COIYyTCTBOBATh MPOJIOXKEHHOM OCYIIUTEIBHOMN
CETH;

®  XO3SMCTBEHHbIE OOPOI'M HE JOJDKHBI HMMETh TYNHKOB, Tpacca JIOJDKHA ObITh HPOJOJDKEHAa [0
COeIUHEeHHs C ONVKaNIIe JOPOTroii;

® TIPOTSHKEHHOCTDH JOPOXKHOMN CeTH, B CpEHEM, ompeensercs u3 pacyera 1,4 km Ha kaxasie 100 ra, u3
KOTOPBIX Ha XO3SCTBEHHBIE JIOPOTH JOJDKHO OBITh mpenycmorpeHo 1,1 — 1,2 kM, a Ha
Mexxo3siictBennbie — 0,2 - 0,3 kwm;

e B LEJAX COXPAaHEHHS INPOYHOCTH JIOPOKHOH CeTH, HEOOXOAMMO OOECIEYHUTh HX IKECTKUM
MOKPBITHEM U JIByXCKAaTHBIM MONEPEYHBIM YKIOHOM 5-7%;

e crexyeT oOecreyMBaTh CUCTEMATHYECKOE YCTpPaHEHHE SIM M BOJHHCTOCTH, a TaKXKe CTOK BOJBI U3
KIOBETOB B ITPOBO/IAIINE KaHAJIbI OCYIIUTENbHBIX CUCTEM depe3 Kaxsle 0,5 km;

e BHEIIHHE ¥ BHYTPEHHHUE OTKOCHI KIOBETOB JIOJKHBI OBITh COOTBETCTBEHHO 1:1 1 1:2,5;

HIMpUHA OEpMBI MEXAY KaHAIOM OCYIIUTEIBHBIX CUCTEM H JIOPOKHBIM KIOBETOM MOXET COCTaBIIAThH
0T 2 710 3 M, OJTHAKO JUISI MAJIOyCTOMUYMBBIX TPYHTOB IIUPUHY OEpM CII€TyeT YBETUYUBATh 0 5-6 M;

e B [ENAX NOJYYEHUs IPOYHON OAEKIBI TOPOKHOTO MOKPHITHS, TOJIINHA TPABUMHOTO CIIOS AOJKHA
OBITH HE MEHbLIE 15 cM, MPH TOJIIMHE MMOACTHIIAIOIIETO IECYaHOr0 OCHOBaHMS He MeHbine 10-15
CM;

e BCe JIOPOTH, MPeIHa3HAUYECHHBIE /ISl TPAH3UTHBIX MEPEBO30K (MEKpaliOHHBIE U MEXX031CTBEHHBIE)
JOJDKHBI OBITH TIOKPBITHI YEPHON OAEKIOH, IIPH ITOM YEpHOE MOKPBITHE CIEAYET yCTpamBaTh 4epe3
roJl IOCJIe YKJIaKU TPaBUIHON OJEXKIbI;

® Ui JOCTHXKEHHUSI OOJbIIEH YCTOMYMBOCTH HACHIIM M OCHOBAHHMS JTOPOKHOH CETH, HEOOXOAMMO C
MOMOILBIO YCTPOWCTBA HACHINIEH 1 KIOBETOB 00ECIIEYMBATH MOJIOKEHHE YPOBHS TPYHTOBBIX BOJ Ha
rryoune 1,2 - 1,4 M HIDKE TOPOKHOMN OJEHKIBI.

AHanmM3  OKCIUTyaTallMOHHBIX  3aTpaT 1O COAEPIKAHWIO  OCYIIMTEIBHBIX CcHCTeM [ 'py3um
OCYILECTBJICH Ha OCHOBE NMPOU3BOJICTBEHHBIX AaHHBIX. B Tabnuue 4 B paspese peruoHoB 3ananHoi ['py3un
MpeJCTaBIeHbl  COOTBETCTBYIOIIAS HMHGOpMAIMs, XapakTepu3yromlas dICIUTyaTallHOHHbIE 3aTpaThl
ocymuTenbHbix cuctem 2014-2016 ropax.

@3- FoOEbryEsgsl Labgermdols figsenms 3gm®bgmdols 0blGoGTE oL Lsdgsboghem dHmdsms 3Hgdwemo Ne73, 2018 .

41



Bapranos M.B., lyprasa B.1ll., Hoppauumsuian U.K.

Taoauna 4
3aTpaThl TeXHHYECKOii IKCILTYyaTALMH OCYIINTEeIbHBIX cucTeM I'py3un (Teic. 1apu)'

Ilepuonu-
Texkymmii Heckun Berabiii 3aTpatsbl no Bcero
€MOHT poccTanonu- PEeMOHT yxoay 3aTpaThbl
P TeJbHBII
Ne Peruonsi PEMOHT
I'py3un
& = - = = - = [ = [
= 2 = 2 = 2 = 2 = 2
= e S e o o o S S S
| 3 Q 3 Q Q Q A A A
1 Iypus | 202,11 | 257,06 | O 197,86 | 6,81 0 46,8 47 | 255,7 | 501,92
2 |Merpenus| 383,0 5959 0 | 369,21 | 7,83 | 11,07 | 215,95 | 2184 | 606,7 | 1194,6
3 | Amxapus 0 0 0 7,7 0 9,3 0 40 0 57
Bcero 585,07 | 852,95 | 0 | 574,77 | 14,64 | 20,37 | 262,7 | 3054 | 8624 | 1753,5

Kak BHIHO W3 MPUBEICHHBIX B TaONHIle 4 NaHHBIX, CPEIHETOZ0BAs BEIHUYMHA SKCIUTYyaTAIIMOHHBIX
3aTpar Mo COACPKAHUIO OCYIIUTEIBHBIX cucTeM 3amnanHoi ['py3un B 2014 roxy coctaBmia 862,44 Toic map,
a B 2016 - 1178,72 Teic map. COOTBETCTBEHHO, HA 1 ra MEIHMOPUPOBAHHON IUIONMIAN BEIHMYUHA TOJOBBIX
AKCILTyaTaIlMOHHBIX 3aTpat cocTaBmwia B 2014 roxy 68,7 napu, a B 2016 rogy - 71,9 napu. B cpennem ke 3a
2014-2016 roapl 3KCITyaTallMOHHBIE 3aTPaThl ONPENENWINCH B pazMepe 70 Japu/ra, 4To Ha MEPBBIX dTanax
nepexo/ia K MIaTHOMY TOJb30BAHHIO yIYraMUd METHOPATHBHBIX 3KCILTyaTAllMOHHBIX OPTaHU3alnid MOXET
cTaTh TapudoM Ha WX YCIyrd. B nmanpHeHIeM ¢ paclidpeHHUEM Mpolecca peadbuiuTalud MeJIMOPaTHBHBIX
CHCTEM W COOTBETCTBEHHO YBEJIMYCHHEM IUIOIAAEH OCyllaeMblX  3eMenb Tapud Ha  yciayramu
9KCIUTYyaTAIllMOHHBIX OPraHU3aIUi MOXKET OBITh CYIIECTBEHHO KOPPEKTHUPOBAH.

BriBoabI

I'maBHO¥ 3aa4ell MENUOPATUBHBIX MEPOTPUATHA, TPOBOAUMBIX Ha Konxuze, sBisercs 3¢ dexTuBHOE
pEerylIupoBaHrE BOJHO — BO3AYIIHOTO peXHMa H30BITOYHO YBIAXHEHHBIX IIOYB, YTO B KOMIUIEKCE C
KYJIETYPHOTEXHUYECKMMH MEPOIIPUATHSIMH U BBICOKONH arpOTEXHUKOW OyIET COCOOCTBOBATH YIIyUIIEHHIO
OCHOBHBIX (DaKTOPOB KM3HHM pACTECHHI, HampaBisisi IMOYBOOOpa3oBaTeNbHbBIE W arpoOHOIOTHYECKHE
IIPOLIECCHI B HY)KHYHO CTOPOHY.

Hnst noBbimeHns: 3QQGEKTHBHOCTH MEIHOPALUN CTPOUTENBCTBO OCYIIMTENBHBIX cUcTeM Komxuabl
HEOOXOJMMO  OCYIIECTBJISTh B COOTBETCTBUU C CTPOTO OOOCHOBAHHBIMH CXEMAaMH NMPOEKTHBIX PEIICHHI.
[Ipr 3TOM (YHKUMOHUPYIOIIME CHCTEMbI JOJDKHBI O0ECNeunBaTh YAOBIETBOPUTEIBHBIH OTBOJA BOA W3
BOJOOTBOJSIICH PETYJIHUPYIOIIEH CETH; HE AONYCKaTh HAJIWYUS B pyciaX MEIKHX BOJOINPUEMHHKOB M
BOJOOTBOJSAIIMX KaHAJIOB pPAacTUTEIbHOCTH, HAHOCOB, ITHEH, IMOCTOPOHHUX IPEIMETOB, BBI3BIBAIOLINX
HEHOPMAJIBHBIA PEXHUM HX pabOTbl; COXpaHATh YCTOWYHMBOCTH NPOJOIBHOTO W TOMNEPEYHOI0 CEUYECHUS
KaHAJIOB; HE JOIYyCKaTh BO3HUKHOBEHHE KAaBaJbEPOB M HABAJIOB C BEPXHEH CTOPOHBI HArOpPHBIX M
coOMpaTenbHbIX KaHaJIoOB; OOecleunBaTh HCIPABHOCTH IEPEXOJOB M IEPee3ZOB uYepe3 Baslbl M KaHAIbI,
COXPaHATh HOPMAJIbHOE TEXHUYECKOE COCTOSTHUE UMEIOIIUXCS Ha CUCTEMAX COOPYKEHUM, JOPOKHOMN CETH,

OTPaINTENFHBIX BAJIOB, IPYTHX DJIEMEHTOB HHPPACTPYKTYPHI.

11 nommap CIIA= 2,5 napu
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AHAJIN3 DKCILTYATAIIMOHHBIX MEPOIIPUATHI HA OCYIIUTEJIBHBIX
CUCTEMAX I'PY3UHN

B coctaB MeponpusaTUil O TEXHUYECKON AKCILTyaTallud OCYIIUTENbHBIX cUCTeM KONXUIbl HOHKHBI
OBITh BKIIIOYEHBI MEPONPHUATHS 10 IUTAHHPOBAHUIO OKCIUTyaTallMOHHBIX paboT, MEpONpHUATHS IO
COJICPIKAHUIO OCYIIUTEIBHON CETH, MPOBEJICHUIO PEMOHTHBIX M aBApUIHO — BOCCTAHOBUTEILHBIX PalOT,
MMOATOTOBKE CHUCTEM K MPOMYCKY MAaBOJIKOB, IMPOU3BOJICTBY OYHCTHBIX pabOT, THAPOMETPUUIECKOMY H
THAPOMEIHOPATUBHOMY OOCITY>KHBaHHUIO CUCTEM, COXPAaHEHHIO TOPOKHOM CeTH U APyToil HHYPACTPYKTYPEHI.
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1. BapranoB M.B. DOkxonomudeckas 3(p(PKTUBHOCT WHIKEHEPHOW 3alIUThl XO35SHCTBEHHBIX OOBEKTOB Ha
pexax 3amamHod ['py3um ot HaBomHenuidt - COopHuk TpynoB Poccuiickoit akamemus Hayk, BHUU
CEJIbCKOXO03SICTBEHHOTO NCTIOIB30BaHISI METMOPHPOBAHHBIX 3€MeJb, BEITyCK 6 — TBeps, 2014.

2. BapranoB M.B. DxoHOMUKa TpUpOIONONB30BaHus - MHCTUTYT BogHOTO Xo3siicTBa ['py3un - TOummcy,
2011 (moHorpadus Ha rPy3HMHCKOM SI3bIKE).

3. I'apappamBuu I'., I'yryunss M. Vcnionb30oBaHrne METHOPUPOBAHHBIX 3eMEIb- COBPEMEHHOE COCTOSIHHE U
MEPCTIEKTUBBl  Pa3BUTHS MEJIHOPATUBHOrO 3emulefienus. MaTepuaibl MEXIyHapOJHOW Hay4yHO-
npaktuaeckoit koudepernun ®I'bHY BHUNM3, Poccus, r.TBeps, 27-28 aBrycra 2015, cTp.185-189.
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OB OJJHO¥ MONBITKE YHUBEPCAJIN3AIIUU ®OPMYJIbI JI. IPAHJATJIA

Bucouxuii JI.}, Yiima A.?

! lNocynapctBennslit Texunueckuii yausepcutet Caparosa um. FO. [Narapuna
yi. Homurexuudaeckas 77, 410054 Capatos, Poccus
E-mail: vysotli@yandex.ru
2 TeXHONOTHYECKHit YHUBEpPCUTET YeHCTOX0BA
yi1. FO. Jlo6poBckoero 69, 42-201 Yecroxosa, [lomprra
E-mail: aujma@bud.pcz.pl

BBenenune

OmHOM M3 caMbIX pacHpOCTPAaHEHHBIX THUAPABIMYECKHX 3a7ad SBIAETCA IEPEHOC DPA3ITHYHBIX
(TBEPIBIX, XKUOKUX WIH Ta3000pa3HbIX) YACTHUL OCPEOHEHHBIM TYPOYJIEHTHBIM IIOTOKOM JXKHIKOCTH B
YIPOMIEHHBIX, HO IIUPOKO PaCIpPOCTPAaHEHHBIX TeUeHUsIX. K HUM OTHOCATCS: TeUeHHs B TPyOax WM IUIOCKHX
PaBHOMEPHBIX IIOTOKaX, IOTPAHCIOAX Ha IUIOCKOW IUIACTMHE M T.I. [lng pemeHuss mogoOHBIX 3ajgad
HEOOXOIMMO YMETh PacCUMTHIBATH paclpeielicHHe OCPETHEHHBIX CKOPOCTEH B YKa3aHHBIX YCJIOBHSIX.
Pemennem 3T0#l 3amaum 3aHUManUCh OYEHb MHOIrMe wuccienoBarenud. Haubosnee ¢yHmameHTanbHbIe
pesynbTaTsl ObuTH moydeHs! JI. [Ipanarnem [10], koTopsiid BBEN KiTacCU(UKAIINIO PA3THYHBIX MPOCTEHIITNX
TypOYJEHTHBIX T€YEHHUH, COOTBETCTBYIOIUX TPEM 30HAM COMPOTHUBIIEHUS: JOKBaAPATHUHOM, KBaAPATHUHON
n nepexomgHoi. K HacrosmeMy BpeMEHM AN KaKIOW U3 NMPUBEAEHHBIX 30H CONPOTUBICHHS MOIYYEHO
MHOX€ECTBO pe3ynbTaToB. OHHU, B OCHOBHOM, CBOASTCS K BBeIeHHIO B (hopmyibl JI. [TpanaTis sMnupudeckux
MONIPAaBOK, YYMTHIBAIOIIMX BIMSHHUE Ha paclpelesieHHe OCPEAHEHHBIX CKOPOCTEH pa3iIM4HbIX (aKTOPOB: -
OTHOCHUTEIBHOM IIEPOXOBATOCTH, Unciia PeliHOIbACA, 30H COIPOTUBIIEHHS U T.11.

JloCTaTOuyHO O4YEBUIHBIM CBUIETENBCTBOM KaKOH — JMOO mpeiaraeMoi (opmynbl siBisieTcs: e€
«oOpacTaHue» cO BPEMEHEM IONPAaBOYHBIMU KO3(pGHULINECHTAMH, MHOXKUTEISIMU U T.II. SIpKOe€ NpOsBIEHUE
3TOTO OOCTOSITENBCTBA MOXKHO MPOCIEANTh Ha TpUMEpe 3HAMEHHUTHIX (GOPMYN s pacrpeieneHus
ocpenHEHHBIX ckopoctel JI. [Ipanaris. MHOTOUMCIICHHBIE TIONIPABKH K €ro GpopMyiaM ObUIH MpPEeIOKEHBI
HCCIIEIOBATEISIMU Pa3HBIX CTPaH.

OcHoBHast yacTh

HaunGonpmmii wHTEpeC MpOSBISUICS K BIWUSHUIO Ha paclpeselieHHe OCPeIHEHHBIX CKOpOCTel
nmocrossHHONW Kapmana. Muorue yu€Hble yIemsuii 3TOH TpoOlieMe JUTUTENFHOE BpeMs, NpUYEM
OTHOCHTENBHO 3HAaueHHs KOHCTaHThl KapmaHna (k) CylIecTByeT MHOXXECTBO MHeHHWH. Tak wiu wHaye, HO
WCIIpaBlieHUE €€ KIJIAaCCHMYecKoro 3HaudeHus &k = (0,4, 4acTo WCHOIB30BAIOCH JIS JIYUIIEro MpPHUBEICHUS
MMEIOITNXCS OTBITHBIX JAHHBIX B COOTBETCTBHE C PACUETOM IO TOH MM WHOU (hopMyIie Ui pacipeaeneHus
OCPEIHEHHBIX CKOpOCTEH, U MMEeT [aBHIOI HCTOpUIO. BBeleHHWe TMOHATHS O 3aBHUCHMOCTH
() OT momepeYHON KOOPAMHATHI CBS3aHO JIMIIbL C HEOOXOJMMOCTBIO KOMITCHCAIMH IOTPEIIHOCTH,
BHECEHHOW TIPH COCTaBJICHHWH MOJENN TypOyJIEHTHOrO TMOTOKa. bojee Toro, 3Toii mompaBKH OKa3aloch
HEJOCTAaTOYHO W OBUIM TpeIoKeHbl JoronHeHuss kK HuM. lllupoko wm3BectHsl mompasku J[. Koynsa,
P. Heiicnepa, E. Ban-/pucra, 1. Potra, I1. )Kynbena u ap.

[To muenuro camoro T. KapmaHa, coryiacoBaHue pacu4eTHBIX JaHHBIX C ONBITHBIMU MTPOUCXOIHT MPU K
=0,36. [To M./I. MUUTHOHIMKOBY, JIy4IIUM siBIIsieTcs 3HavueHue k= 0,39.

A . Anetiryns [1] momaraet, yto K03 GUIHUEHT (k) HE TIOCTOSHEH, & U3MEHSAETCS B 3aBUCHMOCTH OT
3HaueHus Y/ry, yMEHbIIAETCS ¢ Bo3pactanueM Y/ u cnabo 3asucut ot urcia O. Peiinonbaca (Rey).
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OB OJTHOM MONBITKE YHUBEPCAJIM3AIIUA ®OPMYJIbI JI. IPAHATJISA

W. Hesy u B. Poau [15] manwmm, uro x = 0,412, VIMerOTCS TaHHBIE W O CYIIECTBEHHO OOJBIIHUX €0
3HAUYCHUSX.

B [4] moka3zaHo, yTto BenmnunHa (%), Ha3pIBaeMas KOHCTaHTOW Kapmana, B MpeMONIOKEHUN MOTHON
ABTOMOJICIILHOCTH JIOJKHA OBITh YHUBEPCAIBLHOM, HE 3aBHcAIICH oT uncia O. PeiiHonbca.

Xwunne u Tennekec [3] oOHapyXHBaJii B CBOHMX OIIBITaX OTKJIOHEHHUE (k) OT YHHBEPCAIBHOTO
3HAYCHMUS.

H.3. ®penkens [12] Ha 0oCHOBaHUM COMOCTABICHUS pacyeTa paclpeiesieHUs: OCPETHEHHBIX CKOPOCTEH,
BBIMOJIHEHHBIX C MCIOIh30BAHHEM JIOTapU(MUUECKOTO 3aKOHA MPU pa3HbIX 3HaueHHaxX x (k= 0,28 + 0,46), ¢
OTBITHBIMU JIaHHBIMH, TPUXOMUT K BBIBOAY O TOM, 9TO (k) HEIb3s paccMaTpuBaTh B KadeCTBE
YHHBEPCAJIBHON ToCTOsIHHOM. K TakoMy 3akiIIOYEHHIO €ro BBIHYAWIO TO OOCTOSTEIBCTBO, 4YTO
SKCIIEPUMEHTAIbHBIE JaHHBIC JIE)KAaT Ha JIMHHUH, IEPECEeKaroliel SIIOpPBl CKOPOCTEH, IMOCTPOCHHBIE IS
MOCTOSTHHBIX 3HaueHwMi (x). OHAKO, pacueTHBIC JaHHbBIC, MMOJyUYEHHBIC UM IO TpeyiaracMoi Gopmyse npu
x= 0,4, HaHECCHHBIE HA TOT >X€ PHUCYHOK, CBHUJIETEIHCTBYIOT O TOM, UYTO OHHM HAJIEKHO COBHAAAIOT C
OTIBITHBIMHU.

A.IL Tarpames [9] monaraer, uto k= 0,4.

I"'"M. Jlomuze [8] mpu U3ydyeHUH HATIOPHOTO JBMKCHUS B IIENAX OMPEISIHI IS TIAAKUX MIeIeix =
0,415, a nns mepoxoBateix x = 0,328.

I1.K. KonakoB [6] 11sl HCTIpaBJICHUS Pe3yIbTaTOB pacueTa 10 MPeIOKCHHON UM (opMyJie TPUHSII K=
0,228.

®.A. llleBenes [14] cuutaer, 4TO (k) HAaIO paccMaTpUBaTh HE KAK YHHBEPCAIBHYIO MOCTOSHHYIO, a
KaK TapameTp, 3aBUCSINUN OT BEIMYNHBI TUaMETpa TPyObI.

A.B. TananaeB [11], Ha000pOT, CUMTAET, YTO «KAK TMOKA3BIBAIOT SKCIICPUMEHTBI, «IIEPBasi KOHCTAHTa»
pu T00OM BHJIE HIEPOXOBATOCTH COXPAHSET CBOE 3HAUCHHE W, KaK B CIlydae TTaakoi cteHkd, x ~ 0,4». Ero
MHEHHE 0Ka3aJI0Ch ITOJHOCTHIO CIIPABEJIUBBIM M OBLIO CTPOTO JA0Ka3aHo B [4].

Hanwmuue momnpaBoK CBUAETENHCTBYET O HEKOTOPBIX HEMIOCTATKAaX HCIOIB3YEeMOH aBTOpaMH MOJIEIH.
MOoXHO yTBEpXKIaTh, YTO JYUYIIMM BBIXOJOM W3 TIOJIOKEHHS SBISIETCS HE BBOJ BCE HOBBIX W HOBBIX
MOTIPABOK, a MMOMCK M YCTPAHEHUE HEIOCTATKOB 0a30BOM MOJICIIH.

PyKkoBOJCTBYSCH 3TUM IOJIOKEHNEM B [4] ObLTA BBIITOJIHEHA JOCTATOYHO MTPOCTasi KOPPEKIUS MOIETH
JI. Tlpanariiss, KoTopas MpHBeJia K MOJIyUYSHUIO YHUBEPCAIbHOUN (GOPMYIIBI I paclpeaeieH st OCPeIHEHHBIX
CKOPOCTEH, CIPaBEAJIUBOM I KaHOHMYECKUX TYPOYJIICHTHBIX TEYeHHH (B KpPYIJIBIX TpyOax, IUIOCKHX
PaBHOMEPHBIX MOTOKaX W MOTPAHCIIOAX Ha IUIOCKOW IIacTWHE). bollee TOTo, MPUKIAAHON pe3ynbTar ObLI
onyOJuKOBaH (MIOMUMO MPHUBEIEHHBIX HUCTOUYHMKOB) B [5], B BUJE CIIpaBOYHHKA, B KOTOPOM IPUBEICHBI
TaONUIBl  pacIpe/elIeHus] OCPETHEHHBIX CKOPOCTEH sl BCeX TPEX KAHOHHYECKUX CIy4aeB B HIMPOKOM
Jliara3oHe 3HaueHui yrcen PeliHombACca 1 OTHOCUTEINIBHBIX IIEPOXOBATOCTEN.

Takum oOpa3zom, ObLIO TOKa3aHO, 4TO yTBepKIeHHMe KapmaHa O MOCTOSHCTBE BBEASHHOW WM
KOHCTaHTHI “K” MOJHOCTHIO MOATBEPAUIIOCH U SIBIISIETCS, HA CaMOM JIeJie€ T€HUAIbHBIM MPEABUACHUEM. JTO
CBUJICTEBCTBYET O TOM, YTO IOMBITKH YTOUHHUTH hopmyny JI. [Ipanaris BBeaeHHEM NMPUBEAEHHBIX BBIIIE
MOTIPABOK CBSI3aHBI C OTKJIOHEHHEM TPEJICTABICHUH O TMPOUCXOSAIINX B TYpOYJIEHTHOM MOTOKE MPOIECCOB
OT JICWCTBUTEILHOCTA. ODTO MOATBEpXkIaeT W (DaKT COBMAJCHHUS OMNBITHBIX JJAaHHBIX C pacuy€ToM IO
npenioxeHHon B [4] dopmyiie, koTopas He uMmeer nomnpaBok. OHa eAMHA i1 BCEX 30H CONPOTUBJICHUN
Y BCEX MEPEYUCICHHBIX TUTIOB TyPOYICHTHBIX TCUSHHI.

ITockobKy TONYyYEHHBIH pe3yiabTaT HE COACPKAT HU EAWHOW IIOTPAaBKH, a COIMOCTaBICHUE
PE3yNbTAaTOB Pacy€ToOB IO MPEUIOKEHHON (hOopMyJie OTIUYHO COBHAIO CO BCEMH M3BECTHBIMHU OIBITHHIMHU
JMaHHBIMU, B TOM umcie 3araponsl M.B. [20, 21, 22] (mis tpy6), Ocrepmynnma JIx. [18,19] (mns
TIOTPaHCIIOEB) M 1p., TO MOXKHO IT0JIaraTh, 4TO IMpodiieMa pacuéra pacrpeaesieHuss OCPETHEHHBIX CKOPOCTEH
B [IEPEUYHCIICHHBIX TPUEAUHBIX MOTOKAX PEIICHa OKOHYATENBHO.

boina m3mana kumra Beiconkoro JLHM. [5], B KoTopoi#i mpuBereHa COOTBETCTBYIOMIAS IMIPOrpaMMa
JUISL pacTpe/ieieHus] OCPETHEHHBIX CKOPOCTEH, TaONMUIBI UX Oe3pa3MEpHBIX 3HAYCHUH B 3aBUCHMOCTH OT
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yucna PeifHonb/ica 1 OTHOCUTENIBHOM 1IEpOXOBATOCTH B IMPOKOM UX JUaIa3oHe, TPU4EM ISl BCe Tpuaibl
MEPEYNCIICHHBIX BBIIE TEUCHUH W MOJOOHBIE PAacd€Thl, B MPUHIMIIE, MOXHO Oojee HE MPOHM3BOAMTH, a
WCTIONB30BaTh TAOIMYHBIE TAHHBIE.

Tem He MeHee, dYepe3 HECKOJIBKO JIET MOCJIE BBIXOJA YKa3aHHBIX MYOJUKAIMHA MOSBUINCH
uccnenosanua 1O.B. bpsHckol, koTopble mpecienoBad IEMd - MPOAOKUTH YCOBEPIIEHCTBOBAHME
¢dbopmyner [Iparnmis-Hukypanse, 9Tto mepBoHa4aabHO OBUIO CHIENaHO B €€ KaHIUAATCKON TUCCEepTAIlHH.
Boula cpenmana odepedaHas TOMBITKA NPOJODKEHHS —JAlbHEHIIETO COBEPIICHCTBOBAHUS — (HOPMYIIBI
JI. Ilpannatns myTéM BBeIEHHUS IMEPEMEHHOro 3HadeHHs KoHCTaHTHl Kapmana. Kak Oputo mokasaHo,3Ta
mpobiieMa © yKa3aHHBIA MeTOX e€ pemeHHsl pacCMaTPUBAJIUCh MHOTOKPATHO MHOTOYUCIEHHBIMU
uccnenoBarensiMd. B pesynerare HO.B. BpsHckoii OblT «OJdy4eH €AMHBIA JIOTapUPMHUYECKHN MPOPHITh
CKOpOCTH /sl TEYeHHA B Tpydax C WCHOJIB30BaHHEMJIOTapU(MUIECKHX TMpoduimed i TiIagkux
W epoxoBaThIX TpyO B BHIE [3]:

u 1 | 1.5
—=-ln=+ —+
U k To k

B
"wllI
Bonee Toro, mpemiokeHHOEe B IJIaBe MEPBOM IuccepTalMy AajbHEWIIee «yTOUYHEHHE» (HOPMYJIbI
[Mpanaras myTéM BBeaeHUs KOHCTaHThI Kapmana, 3aBHCAIIEW OT PacCTOSHUS OT OCH TPYOBI, MPHUBEIO K
MOJYYEHUIO COBEPLICHHO aOCypAHOro pe3yibTaTa, KOTOPBIH, MO — BHIMMOMY, HE ObUI 3amMeueH
JUCCEPTAHTOM M oOmmoHeHTaMH. OH 3aKJIIOYaeTcss B TOM, YTO B CXEME paCHpEleNIeHUs OCPEIHEHHBIX
CKOpOCTel MakcuMmalnbHast ckopocTh 1o FHO.B. BpsiHCKOH B MOTOKE COOTBETCTBYET HE Ha OCH TPYOBI, a Ha
paccrostauu B 0.3r oT Heé (puc.1).
3a cu€T yero MPOMCXOAUT TOPMOKCHUE MPHOCEBOH YacTH MOTOKA, HE TOSCHSET. DTOT abCypAHbIN
pe3yibTaT He TOJILKO HE MCHPABIACT HEeAOCTaTOK (opmyibl [IpanatTis, npuBosmeil K 00paTHOMY H3JIOMY
SMIOPBl CKOpOCTEH Ha ocu TpyOwl, a genaer e€ riayOOKo OmMOOYHOM, MPUBOAS K OTPHLATEIbHBIM
rpaJueHTaM CKOPOCTH Ha IPHOCEBOM YydYacTKe IMHOW mpumepHo B 0.6 nuamerpa, UTO SIBJISETCS SBHOM

HEJIETIOCTBIO.
[y
r,

Y

ot————-

I P it N

uMA]

Puc. 1. Cxema pacnpeaejieHusi ocpeTHéHHbIX ckopocteii mo FO.B. bpsinckoii

CkazaHHOE TIPOMILTIOCTPUPYEM PACUETHBIMH JAHHBIMH, NMPUBEAEHHBIMHA B HIKECIICAYIOMICH TaOIuIle
1. Wcnonp3yeMm oOIIen3BECTHBIE 0003HAYCHHSI MCXOAHBIX JMaHHBIX: U«= 83,87 cm/cek, 4 = 0.0093, Rey =
3240000 (u3 omsiroB Hukypamze) [16, 17].

B Tabnume 1 mpuBeneHO cormocTaBieHHE pacdy€THHIX naHHBIX 10 (opmyne FO.B. BpsHckoit ¢
OMBITHBIMHU JTaHHBIMU HHKypaj3e mpu yKa3aHHBIX MmapaMmerpax (TOT JKe pe3ysibTaT MMEET MECTO MIIPH BCeX
JPYTUX YCIIOBUSIX €r0 OIBITOB).
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OB OJTHOM MONBITKE YHUBEPCAJIM3AIIUA ®OPMYJIbI JI. IPAHATJISA

Ta6mnna 1. /laHHbIE K COMOCTABUTEIHLHOMY aHATU3Y COBNAJeHUs ONMBITHBIX JaHHLIX Hukypanse ¢
pacuérom no ¢opmy.e FO.B. bpsauckoi

z U (cM/ceK) du/dz (1/cex)

° onert 10.B. B[r)ls(l)ﬂcxoﬁ v omprt 1O.B. Br;oﬂﬂcxoﬁ %
0.1 2210 2266 2.5 332 302 -9.0
0.2 2326 2416 3.9 252 255 +1.8
0.3 2482 2520 15 170 83 +7.6
0.4 2566 2599 1.3 130 134 +3.1
0.5 2622 2654 1.2 104 87 -16.3
0.6 2630 2686 2.3 84 43 -48.8
0.7 2706 2697 -0.3 66 12 -81.8
0.8 2736 2698 -14 49 -15 -130.6
0.9 2755 2682 -2.6 30 -30 -200.0
1.0 2766 2665 -3.7 0 -17 -

Pesynbrarel, npuBenéHHbIe B Tabmume 1, MO3BOJSIOT clenaTh HEM30EKHBIH BBIBOA O HX TpyOOi
OMMOOYHOCTH U HE MOXKET HCIOJNB30BaThCS M3-32 OTPOMHBIX OHIMOOK B TPagUeHTaX CKOPOCTEeH. DTOT
BBIBOJI, K COXKaJICHHUIO, pacipocTpansercs Ha npegnokeHHyto F0.B. bpsuckoit dopmynsl. Ects onmacenue o
«IOPOJBIDKCHUM» €€ pe3yJbTaTOB B HOPMATHBHBIE JOKYMEHTHl C BBITEKAIOIIMMH HEraTHBHBIMH
MOCJIECACTBUSIMU.

Kpome mpodero, BOnpekr MHEHHIO JUCCEPTaHTa BBICKa3aHHOMY B aBTopedepate: «Jlo HacTosIiero
BPEMEHU OTCYTCTBYIOT COOTHOIIEHHS, ONHCBHIBAIOIIME DPAaCIpeleleHue CKOpPOCTel Juis JI000ro pexuma
THIPABIMYECKOTO CONPOTHBICHHS, YTO CBA3aHO C OTCYTCTBHEM €IMHOTO MOAXOAa K PAacCMOTPEHUIO
TypOyJIEHTHBIX TE€UEHUH B TpyOax». ITO BBICKA3bIBAHUE SIBJISIETCS YMCTOW nesuHdopmarmeid. bonee necaru
ner cymiectByeT Metoj [4], oboOmarommii TedeHus B TpyOaX, KaHajdax W THorpanciosix. OTCyTCTBYIOT
B OuOsmorpauuecKoM CHHMCKE W YINOMUHAHUS O MPHUBEACHHBIX BBILIE MYOJUKAIMAX. DTOT (DAKT MOXKHO
PaCuCHUTHh KaK NpEeIHaMEPEHHOC UX COKpBITI/Ie.

BrI3bIBaeT WM3BECTHBIE ONACEHHS YTO OTH OIIHOOYHBIE pa3pa60TK1/I mnornaagyT B HOPMATHBHBIC
JOKYMEHTBI, Y4eOHHUKHU U T.II. Y1IIepO OT TaKOH BO3MOKHOCTH OYAET HEUCUUCIUMBIM.

BriBoabI
C‘lI/ITaeM, 4UTO AAaHHYIO HpO6JICMy uenecoo6pa31—10 PacCMOTPETh HAa CTPAHUIAX HAYUYHBIX KYPHAJIOB,
HUMCIOIIUX pa3aciibl THAPABINYCCKOTO HpO(bI/IJ'ISI. I[J'ISI YCTpAaHCHUA HOI[O6HI>I HHIOUACHTOB HCO6XO,I[I/IMO
BKJIFOUAaTh B 4YUCIIO O(i)I/II_II/IaHBHI)IX OIIIIOHECHTOB HE MECHEEC OJHOI'OU3 4YHncjia y3KI/IX CIICIIMAJINCTOB B
paccMaTpuBaeMoii mpobieme.

G- FoOEbyEsgsl Labgermdols figsenos 3gm®bgmdols oblGoGTE oL Lsdgsboghem dmHmdsms 3Hgdwemo Ne73, 2018 .

47



Bucouxmnii JI., Yiima A.

Jlureparypa

1. Anpurrynes A.JI. TunpaBnuyeckue conporusienus. M.: Henpa, 1970, 216 c.

2. bapen6nart 1. TTogobue, aBTOMOIENBLHOCTD, MPOMEXKYTOYHAS acuMmrorhka. JI.: ['mapomereounsnar,
1982, 256 c.

3. bpsauckas FO.B.  Yrtounenne 3aBucumoctedt Ilpanarns-Huxypanmze mist TedyeHHH B THagkuX W
nepoxoBaThiX Tpybax. M3sectust By30B. CtpoutensctBo. Ne 9, 1998, C. 116-120.

4. Beicoukwuii JI.W., Beicornkuii 1.C.IIpomonbH0-0THOPOIHEIE OCPEIHEHHBIC TypOyJIeHTHbIC MOTOKH. C. —
I176.: JIans, 2015, 670 c.

5. Bruiconkwuit JI.U.,Beiconkuit U.C., babkua WN.A. YHuBepcanbHBIC NMPOTpaMMBI, TAOIUIEI, TPadUKH H
pEeKOMEHJAUKN sl pacuéTa paclpeliesieHus] OCPETHEHHBIX CKOPOCTEH B IMPOAOIBHO — OAHOPOAHBIX
TypOyJIEHTHBIX IOTOKAaX JUIs BceX 30H conpoTtusnenus. C—IIt6.: Jlans, 2016, 444 c.

6. Konakos [1.K. HekoTopble 3akOHOMEPHOCTH TypOyJIEHTHOTO IABIKEHHS XHAKOCTeH B TpyOax. M3BecTus
AH CCCP. OTH. Ne 10, 1949.

7. Kont-bemno K. TypOyneHTHOE TedeHHe B KaHaJle ¢ MapajuleIbHBIMU cTeHKaMu. M.: Mup, 1968, 176 c.

8. Jlomuze I''M. ®unpTpanus B TpeIIMHOBATHIX nopoaax. M.: ['ocaneprousaar, 1951.

9. [latpames A.H.,KuakoJI.A., I'oxuiiC.U. llpuknagaas rugpomexannka. M.: Boeamsnart, 1970, 684 c.

10. Tpanarns JI. PesynpTartel paboT mOCIEAHEr0 BPEMEHH MO H3y4YeHHIO TypOyineHTHocTH. [IpoGiemsr
TypOyneHTHoctH / mon pea. M.A. Benukanosa. M.; JI.: OHTU, 1936. C. 9-34.

11. TananaeB A.M. Teuenns B kanamax MI'J[-ycTpoiicte. M.: Atomuzaar, 1979. 368 c.

12. ®penkens H.3. 'mapasnuka. M.: ['ocaneprousaar, 1956, 456 c.

13. Xunre U.0. TypOyneHTHOCTB, ee MexaHu3M Hu Teopusi. M.: ®usmarrus, 1963. 612 ¢

14. leBeneB ®.A HccnenoBanue OCHOBHBIX THAPABIMYECKUX 3aKOHOMEPHOCTEH TYpOYJICHTHOTO ABHKCHUS
B TpyOax. — M.: 'occTpoiinznat, 1953. — 208 c.

15. Nezu I. Rodi W. Experimental Study on Secondary Currents in Open Channel Flow. 21st Congress of
IAHR. — Melbourne, Vol. 2, 1986. P. 114-1109.

16. Nikuradse J. Strdmungs geseize in rauhen Rohren.Forsch.Geb.Ing.-Wes. Heft 361. — Berlin, 1933.

17. Nikuradze |. Gezetzmassgkeitendez turbulenten Stromung in glatten Rohren. VDI. Forschungsheft.
1932. Ne 356 // Pyc. mep. B c¢0.: IlpobGnemsr TypOysientHocTd moj pea. M.A. BenukanoBa u
H.T. IBetikoBckoro. — M.; JI.. OHTHUM, 1936.

18. Osterlund J. Stockholm, http:www.mech.kth.se/~jens/zpg/, 1999.

19. Osterlund J.M.,Johansson A.V. Measurements in a flat plate turbulent boundary layer. Turbulence shear-
flow phenomena 1. TSFP-1. Santa Barbara, USA, 199, 6 p.

20. Zagarola M.V., Smits A.J., A new mean velocity scaling for turbulent boundaru layers, Prouedings of
FEDSM’98 DC. A. SME. FEDSM’98-4950.

21. Zagarola M.V. Mean-flow scaling of turbulent pipe flow. Journal of Fluid Mechanics. Vol. 373, 1998.
P. 33-79.

22. Zagarola M.V. http:www.orinceton.edu/~gasdvnl/.

3. BoOEbuyEsgsl Labgemdob figsemos dgyy®bgmdol obligo@m@Eol Lsdgsboghem BMmdsms 3Mgdwemo Ne73, 2018 ;.


http://www.orinceton.edu/~gasdvnl/

I'pyHTOBeneHune
YCOBEPIIEHCTBOBAHHASI METOIAUKA OIIPEJEJIEHUS HABYXAHUSA

HWrpuamsuiau JI.A.l, UpemamBuau U.P.!, Yiima A.2, XocpomBuiau E.3.!, Harpomsuiau I'.H.!

I actutyT BogHOro Xo3siicTBa uM. L. Muprxynasa
I'py3UHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
np. . Yasuasamze 60°, r. T6umucu, 0179, Tpysus
E-mail: itriashvili@mail.ru
2 TeXHOMOTHICCKHiT yHUBepcuTeT YeHcToX0Ba

yi1. FO. JloOpoBckoero 69, 42-201 Yencroxosa, [Tombia
E-mail: aujma@bud.pcz.pl

BBenenune

HaOyxanne sBnsieTcss OAHBIM W3 BAXXKHEWIINX CBOWCTB MOYBOTPYHTOB. (OCHOBHBIE TOKa3aTeIH
HaOyxaHus — BeJIMYMHAa HaOyXaHWs, BbIpaXeHHas B % OT MEpPBOHAYAJIBHOIO 00BEMa M BIAKHOCTb
HaOyxaHuA (BIAYKHOCTH, IPH KOTOPOH MpeKpaliaeTcs mporecc HabyxaHus).

B Hacrosmee Bpemsi HaOyxaHuwe ompeznensercs Ha mnpuOopax Ttuma I[IHIT A. Bacwubesa,
KOMITPECUOHHBIX YCTaHOBKAaX W Jp., KOTOPBIX OOBEIEHSICT OJUH OOIIMI HENOCTATOK — OHU (DUKCHPYIOT
TOJILKO OCEBOE yBEJIMYCHHE 00beMa rpyHTa M He (QUKCHPYIOT OokoBoe paciiupenue [1]. Kpome toro, mis
HUCKIIIOUYCHUA BJIHAHUA TPCHHUA O CTCHKU KOJbIAa HMCIOJLB3YIOTCHA O6pa3HLI BBLICOTOM 1OMM, YTO TaKXKE
3aTpyaHseT (PUKCANNI0 OOKOBOTO PACIIUPEHHs HM3-3a Majlol BBICOTHI. [103TOMY, MOJTy4eHHBIE PEe3yIbTaThl
MPEICTABIISIIOTCS 3aHKCHHBIMHU M HE OTPaXKAIOT PeajbHbIA NPOLECC U BEIMYNHY 00bEMHOT0 PaCIIUPEHHS.

[NonbITKM OJJHOBPEMEHHOTO (BUKCHPOBAHUS OCEBOTO M OOKOBOI'O pACIIMPEHHS 10 Pa3HbIM MPHIHHAM
HE TPUBEIH K IOJIOKUTEIBHBIM pe3ysbTataM [2]. B To ke BpeMsi, BO3SMOXXHOCTB ONPEEICHUS] HCTHHHOTO
00bEMHOT0 HaOyXaHHWsl MPEJCTaBIsSeT COOOW HE TOJBKO YHCTO HAYYHBIH HHTEpEC, HO MMeEeT OOIbIIoe
MPAaKTUYECKOE 3HA4YCHUE JUI INPOEKTUPOBAHUS, CTPOMTENbCTBA M OSKCIUIyaTallMd CaMbIX Pa3IHYHBIX
I'PYHTOBBIX COOPYXKEHUH (OCHOBaHMS M (PyHIAMEHTHI, pycia KaHaJOB, sIpa IUIOTUH, HACHIIH, a TaKKE B
CEJIBCKOM XO3SIMCTBE JIJISl YCTAHOBJICHUS ONITUMAJILHOTO BOIHO-BO3AYIITHOTO PEXKUMA U JIP.).

OcHoBHAA YaCTh

VYuuThIBas BBIIIECKa3aHHOE, HaMH ObUIO NPEANPHUHATA IONBITKA YCTAHOBJIEHUS CBOOOIHOTO
00beMHOTr0 HaOyxaHusi TPYHTOB C YUYETOM KakK OCEBOI0, TaK M OOKOBOTO MPHUPOCTa 00bEMa, U TEM CaMbIM,
M3MEPHUTH TTOJTHOE U3MEHEHHE 00beMa MPpU CBOOOTHOM HAOyXaHUH.

Hist oTuX 1eneit B npubop A. BacunbeBa ObUIM BHECEHBI CIIEYIOLINE W3MEHEHUS:

- 10 300 MM yBenuveHa BbIcOTa 00pasia, oOecrevrBaronias HEoOXOIUMYyH0 OOKOBYIO IOBEPXHOCTH,
COOTBETCTBEHHO yBEIMYECHA M BBICOTA KOJIbIIA;

- nans oOecrieyeHHsT BO3MOXXHOCTH OOKOBOT'O PAaCUIMPEHHUSI B CTAIBHOE KOJIBLO BKIIAABIBAETCS KOJIBLO M3
ry0uaToro mopoJIOHa C TJIaJJKOW BHEIIHEH 1 BHYTPEHHEH MOBEPXHOCTSMH C BHEIIHBIM JHaMETPOM 98 MM
W BHYTPEHHBIM — 58 MM, T.e. TommuuHOH — 20 MM (OBIJIO HMCHONB30BaHA MOPOJIOHOBAs TPyOKa ayist
TEIUIOM30JIAIIMK ¥ 3alUThl TPyO); JUIA TPENOTBPAlICHUsS IOMNaJaHus BOJBI B IOpPHI KOJbIA, OHA
BOJOCTOMKHM KJIeeM 3akperuisuiach Ha MephOopUpOBaHHOM JHE; BBIOOp Ty0daTOoro IMOpOJIOHA
JIMKTOBANACh TeM, 4To paBienue B 0,025 kr/cM® CKMMAET MOPONOH O TOJNIIMHEL 2 MM, TOTJAa KaK
JaBjieHUe HaOyXaHus, Kak [IPaBUiIO, HAMHOTO IIPEBBIIIAET 3Ty BEIUUYHHY;
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s pukcanmu OOKOBOTO pACIIMPEHMSI HWCIOJIB30BaHBl JBE MEHCYpPhI, KOTOPBIC BCTAaBISIFOTCS B
MOPOJIOHOBOE KOJBIIO Yepe3 OTBEPCTHUS TUAMETPOM Ha | MM MPEBBIINIAIONIEM JHAMETP IMTOKA MEHCYD; C
LIENbI0 WCKJIFOUCHHUS IOMaJaHus BOJABI B IOPHI KOJbI[A C €r0 BHYTPEHHEW CTOPOHBI HAa OTBEPCTUHU
BOJIOCTOMKHM KJIeeM MPHKICHBAETCS BOJOHENPOHUIIAEMAas THOKasl MJICHKA, AUaMeTp KOTOPBIA Ha 3 MM
0OJIBITIC THaMeTpa OTBEPCTHSI.

Xoa WCHBITAaHUM OCYIISCTBISCTCS WACHTUYHO WHCTPYKIMU Jis mpubopa A. Bacuibera, 3a
WCKJTFOUSHHS TOTO, YTO H3MEPEHUS MPOBOJISATCS TPEMSI MEHCYPaMH.
CxeMa MOAEpPHU3UPOBAHHOTO MPUOOpa NpUBeAeHa Ha pucC. 1.

TSXOY

B Y

&
H

6

Puc. 1. YcoBepumieHCTBOBAHHBIN NPHOOP AJIs onpeie/ieHnsl HA0yXaHusi TPYHTOB:
1 — o6pa3en rpyHTa; 2 — MOPOJIOHOBOE KOJbI0; 3 — CTAJIbHOE KOJIbI0; 4 — KIOBETA /1J151 BOAbI;
5 — MeHcypa; 6 — nepdopupoBaHHoe THO; 7 — cTaHUHA; 8 — mepPOPUPOBAHHBINH MOPIIEHD

ITocne okoHYAHMS UCIBITAHUS pacCUUTBIBAOTCA:
- 0CeBOC BEPTUKAIBbHOE HaOyxaHue

Vc),c = 7ZR3()H. ) Ah}con., mMm3
= Ve 100, %
Vv

Hay.

Y/

oc

- 60KOBOe HabyxaHMe

V6’0K. = ﬂ’-(R -R )2 : hKOH. , MM

KOH. Ha.

V. = \ﬁ-loo, %
Vv

60K.
Hay.

- IIOJTHOE Ha6YXHHI/Ie

"o\ ’ 3
Vn(m. _Voc +V6m<.’ MM
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YCOBEPHIEHCTBOBAHHASA METOJIUKA OIIPEJEJTEHUA HABYXAHUSA

V !
v, . =-—"%-100, %
Ha.
rie: R, - AuaMeTp obpaslia OC/ie OKOHYAHUA HaOyXaHUs, MM;
R . - ZuaMeTp 06pasia o Hayaao HaGyXaHHs, MM;
Ah,, - mpu6aBka BEICOTBI 06pasLa, MM;

h_, - BbICOTHI 0Gpasua mocie OKOHYAHMS HaOyXaHUs, MM.

KOH.
VicnbiTaHuA IIpeJIOKeHHONW METOAUKM OBLIM IIPOBEJEeHbl Ha TPeX PasHOBUITHOCTAX TI'PYHTOB:
IIMHA U3 paiioHa Xob6w, rivHa u3 paiioHa Yamaguzau, cyriuHOK u3 paiioHa Camropu. Pesysbrarsr

mpuBesieHsI B Ta6. 1[3].

Tabauua 1
PesybTaThl HCCIE0BAHUY HAa MOZIePHU3HPOBAaHHOM IIpubope
Haum. Vnaﬁ. o hb - hﬁox. - Voc. - V6or<. - Vnaﬁ. - AV -
rpynTa A. nokasare | CpeaHblii | oceBoe GokoBoe | moamoe | MPHOABK
Bacuibes | b oceBoil | mokasate | Ha0yxaH | Ha0yxan | Ha0yxaH a
y, % MeHCYPBbI, Jb ue, % ue, % ne, % Haﬁyy‘fa}m
MM 0OKOBBIX A, %
MeHCYP,
MM
I'nuHa 60,2 10,0 8,4 34,4 41,2 75,6 15,4
Xo6u
['nuna 50,1 8,8 7,4 29,3 35,4 64,7 14,6
Yanagu
ou
Cyrnun 24,0 5,1 4,2 171 21,2 38,3 14,3
OK
Camrop
u
3akir0ueHue

EctecTBeHHO, 4TO ommcaHHas BBIIIE METOAWKA HE SBISIETCS COBEPIICHHOW M aOCONIOTHO TOYHOW M
TpeOyeT JanbHenIero copepiieHcTBoBanusA. OMHAKO, OHA JaeT BO3MOXKHOCTh MOJIy4YaTh MPUOIUKCHHBIC K
WCTUHHBIM (MMeeTcs B BHIY OmpeielieHHe W OOKOBOTO pacCIIMpeHHs Npu HaOyxaHWs) M HATJSIHO
MTOKa3bIBACT, UTO BeMMYMHA HaOyxaHus Ha 14-15 % Oombine, 9eM 1o MPHHITOW METOIUKE, UTO SBIISIOCH
[IETBI0 TIPOBEICHHMSI HCCIICAOBAHUH.
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Beenenune

TemmepaTypa Hapsiay € JAPYTHMH YCIOBHSMH SBISIETCS BaKHBIM (DAKTOpOM, BIUSIOIIUM Ha
(dopMupOBaHHE MHUKPOCTPYKTYPHl TJIMHUCTBIX TPYHTOB. XOpPOIIO W3BECTHO BO3JCHCTBHE, KOTOPOE
OKa3bIBACT OTpHUIIATENbHAS TEMIIEpaTypa Mpu GOPMUPOBAHUHU CTPYKTYPBI JUCTIEPCHBIX MEP3JbIX TPYHTOB H,
TeM CaMbIM, OIPEIENICT LEIbIA KOMIUIGKC HX (PH3MKO-MEXaHMYECKUX CBOMCTB. OMHAKO, BIUSHHUC
TIOJIOKUTENEHON TeMIepaTypbl Ha MUKPOCTPOCHHE TIIMHHUCTBHIX TPYHTOB, Majl0 M3y4eHO, HECMOTpPS Ha TO,
910  (OPMHpPOBAHUE CTPYKTYPHl OOJNBIIMHCTBA TJIMHUCTBIX TPYHTOB TPOHMCXOAUT HWMEHHO TIpU
TIOJIOKUTENBHON TemriepaType. B manHO# paboTe mpeanpuHsATa MOMBITKA OIEHHTH POJb TEMIEpaTyphl B
(OpMUPOBAaHNH MHUKPOCTPYKTYPHI TJIMHUCTHIX TPYHTOB NPH YIUIOTHEHHU B JWAla30HE IOJOKUTEIBHBIX
temmepatyp ot +20 g0 +70°C.

Jdnsa  yctpaHeHus 1OOOYHBIX (AKTOPOB MW TONy4YEHUs Oojiee CTPOTMX 3aKOHOMEPHOCTEH
WCCIIC/IOBAaHNSl ~ TPOBOAWIMCH  Ha  o0pa3lax  MOHOMHHEPaIbHOM W MOHOMOHHOH  TJIMHBI
MOHTMOPHJUIOHUTOBOTO (aCKaHTellb) COCTaBa. XapaKTEPUCTUKA HEKOTOPBIX CBOMCTB HM3YYEHHOW TJIMHBI
npesicTaBiIeHa B Tadauue 1.

Tadmauna 1
XapakTepUCTHKA JUCIHEPCHOCTH, 00MEHHOI ClIOCOOHOCTH U BOAHO-(U3NYECKHUX CBOCTB
KaTHOH3aMellleHHOH (OopMBbI MOHTMOPHWJIOHMTA (ACKAHTeJIb)

MuxpoarperatHblii COCTaB, o
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N3MEHEHUME MUKPOCTPYKTYPbl MOHTMOPWIOHUTOBBIX I'NIMH
o BJIMAHUEM TEMIIEPATYPbBI

Pe3syabTarsl Hccjie0BaHUM

KomnpeccrnonHbie wcmbiTaHNusl HAa MAcTaX TIHHBI ¢ HCXOAHOHM BIa)KHOCTBHIO OJIM3KOM K BIaXKHOCTH,
cBOOOIHOTO HaOyxaHusl, IPOBEIECHHbIC B KOMIIPECCUOHHBIX NPUOOpax, MOKa3aiy, YTO C)KUMAEMOCTh IJIMHbI
C POCTOM TeMIIepaTyphl yBenuuuBaercs (puc. 1.).
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0.5 1 2 345 10 20 304050
Puc. 1. KomnpeccuonHble KpUBbI€ HCCIEAYEMOIi ITMHBI PH TeMIlepaTypax 20-70°C

WzBectHo [1], 49to B chuydae M3OTPONHM AIEKTPONPOBOAHOCTH TiWH (okpyrias Gopma
MHUKpPOAarperaToB MjiM XaoTHYecKasl CTPYKTypa), KO3QQHUIHUEHT aHU30TPONUU 3JICKTPOIIPOBOJHOCTH PaBEH
wim  ONM30K K enuHMIE. B ciaydae HenmpaBWIBHOW (QOPMBI  MHKpPOArperatoB WM —HAINYUH
MPEUMYIIECTBEHHOW OpHeTallud YacTUIl B KakoM JHOO HampaBlIeHWH - BeluunmHa Koddduimenrta
AHU3OTPOIIUU IJICKTPOINPOBOAHOCTHU MOXKET GBITB CYHIECTBEHHO 6OJ'IBIHC WK MCEHBIIC CAWHUIIBI. €CIIN
OasajbHbIC TPAHHM YaCTHI[ OPHCHTUPOBAHBI MPEUMYIIECTBEHHO B BEPTHKAJIbHOM HampasieHud, o () <1;
[pY OPMEHTHPOBKE OasalbHBIX TPaHEW B TOPM3OHTAILHOM Hampasienun - (2>1. Takum o6Gpaszom,
U3MCPCHUSA BCIIMYUHBI QB 06pa311ax, YIUIOTHACMBIX IIPU PA3JIMYHBIX TEMIIEpaTypax, MO3BOJJIAIOT U3YYHThH
BIIMSTHHUE TEMIIEPaTyphl Ha XapaKTep N3MEHEHHs] OPUSHTHPOBKHU YaCTHII.
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24

1.6 |-

1.2 |-

| ! | I M S T O
10 100 200 300 400 500 1000 W,%

Puc. 2. 3aBucuMocTb K03 (HIHEHTa AHU30TPONHH dJIeKTponposoanHocTH ({2 )
OT BJIA’KHOCTH YILIOTHSIEMOii IJIMHBI IPH Temmepatypax 20, 40 u 70°C
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HUrpuamsuau JI.A., UpemamBuiau U.P., XocpomBuiau E.3., Harpomsuau I'.H.

JKcIepUMEHTAIBLHBIC PE3YJIbTAThl ONpeelieHHs KOdQPUIMEHTa aHU30TPOIIHU AJICKTPOIPOBOTHOCTH
(Q) rnumpl, ymnotHsemoii npu Temmepatypax 20, 40 u 70°C, mokasaHb! Ha pUC. 2, U3 KOTOPOTO BHHO, UTO
B TIPOIECCE YIUIOTHEHUS 00pasloB (YMEHBIIEHUHN BIAXKHOCTH) MPOWCXOIUT IOCTEIIEHHAs OpPHUEHTHPOBKA
TJIMHUCTBIX YaCTHIl 0a3abHBIME TPAHSAMH MEPIECHINKYIISPHO MPUKIIAAbIBAEMON Harpy3ke (POCT BEIHYUHBI
Q). Kpussie 3aBucumoctu  Q=f (W) npu temneparypax 40 u 70°C pacnoJjiararoTcs BbILIE TAKOBBIX MPHU
20°. Takas 3aKOHOMEPHOCTh CBHACTENBCTBYET O TOM, UTO YBEIMUCHHE TEMIIEPATYphl CIIOCOOCTBYET
YCHIICHUIO MPEUMYIIIECTBEHHOW OPHUEHTHPOBKH 0a3allbHBIX I'PaHEH TIIMHUCTBIX YaCTHUI] B TOPU30HTAIBHOM
HaIpaBJIE€HUH NP YIUIOTHEHUH.

Takoil pesympTaT coriacyercssi ¢ IKCHEPUMEHTAIBFHBIMH JAHHBIMH TI0 H3yYEHHIO TeMIIepaTypHOI
3aBUCHUMOCTH Psila CBOWCTB CBS3aHHOW BOJIBI B BOJOHACHIIEHHBIX TJIMHUCTHIX TpyHTax (3mouenckas P.I.,
Kopones B.A., 1977). [leficTBUTENhHO, YMEHBIIEHHE BS3KOCTH CBS3aHHON BOJBI C IOBBIIICHHEM
TEMIIEpaTypbl W YMEHBIIEHHE TOJIIWHBI TPAaHWYHBIX THAPATHBIX CJOEB, MPOUCXOJAIIEEe BCIEIACTBHE
TEIUIOBOTO Pa3pyLICHUs] MCXOJHOW CTPYKTYpBI CBS3aHHOH BOJBI, CIIOCOOCTBYIOT TOMY, YTO TIMHHCTHIE
YacTHUIlBI aKTHBHEE TPHOOPETAIOTIIPEHMYIIECTBEHHYI0O OpPHUEHTHPOBKY B YCIOBHSIX, KOTJAa BSA3KO-
TUTACTHYECKHE CBOMCTBA OKPYXKAIOIIETO MX IOPOBOTO PAaCcTBOpa MPHOIMKAIOTCS K CBOWCTBAM OOBEMHOMN
KUAKOCTH. I1oCKONBKY OpHEHTAIsl 4acTUI MpHU YIUIOTHEHUM SIBISETCS JUIMTENBbHBIM IPOIECCOM, TECHO
CBSI3aHHBIM C PEOJIOTUYECKAMHU CBONCTBAMH TIUHBI, TO IMOJyYE€HHBIC TAHHBIE CBHIETEIHLCTBYIOT O TOM, YTO
MOBBILIIEHHE TeMIIepaTyphl YBEJIWYHBAET CKOPOCTh MPOIEcCa OPUEHTHPOBKU YACTHIl B BOJOHACHIIIEHHBIX
rimHaX. OTCI0]a TaKKe CIEeNyeT, YTO HarpeThie 00pasIibl, YIUIOTHIEMbIE MEHBIIEH HArpy3KOH, MOTYT UMETh
OJIMHAKOBYIO CTEMEHb OPHUEHTAIMM YacTUI[ C 00pasliaMH, YIJIOTHSIEMBIMUA MpPHU OOJBIIUX IaBICHUSIX, HO
MEHBUIEN TEMIIEPATYPE.

Puc. 3. MukpocTpyktypa Na - MOHTMOPHJIOHUTOBBIX IIMH, YIIJIOTHEHHBIX
npu: a) - 20°C u 6) - 70°C

BusyansHOe cpaBHEHHME MUKPOCHHMKOB TJIHMH, YIJIOTHSEMBIX NPH 20°C u 70°C, moxasbiBaer, 4TO
TeMmreparypa CYIIECTBEHHO BiHseT Ha (OpPMUpOBaHUE MHUKPOCTPYKTYphl. B oOpasmax, WMeronmx
OJIMHAKOBYI0) KOHEUHYIO BJIXXHOCTh, HO YIUIOTHEHHBIX TpU OoJieeé BBICOKMX TEMIIEpaTypax, pa3Mepbl
MEXMUKPOArperaTHbIX MOP OKa3bIBAIOTCS OOJIBIIE TI0 CPABHEHUIO ¢ 00pa3liaMK, KOHCOIUINPYIOIUMHUCS IPU
Oosiee HU3KOW Temreparype. OIHOBPEMEHHO, MPH IMOBBIIICHUH TEMIIEPATyphl MPOUCXOJHUT yBEIHUCHHE
MHUKpOarperaroB: LIMPHHA CTEHOK MEXIy OTIENbHBIMH SuelkaMu yBenuuuBaercs B 1,5 — 2 pa3sa,
TOHYAWIIME XJIOMBEBUIHBIE MHUKPOArperatbl CIHIAIOTCI MEXIy co0old B 0Ooiee KpymHble, 00pasys
XapaKTepHYIO SYCUCTYIO CTPYKTYpY, OCOOCHHO BBIPQKEHHYIO IpH OOJBIIUX BIAKHOCTIX TIUH. DTO
MO3BOJISIET TOBOPUTH 00 arperaiyy IJIMH IpH YBETUUYEHUH TEMIIEPATyPhI.

YBenuueHne TeMIiepaTyphl CIOCOOCTBYET CHIDKEHHIO 4wmciia cBsi3HOCTH (V). Kak cienyer u3 puc. 4,
a), 3aBUCHUMOCTb YHCJa CBA3HOCTU OT BJIAKHOCTH IJIMHBI NPU YIUIOTHEHHH XapaKTepU3yeTcsl KPUBOH ¢
OMHMM MakcuMyMoM. Ilpm BBICOKOM HMCXOIHOM BN@XHOCTH YHCIO MHHEPAIBHBIX MOCTHKOB,
MPOHMU3BIBAIOIINX MOPOBOE MPOCTPAHCTBO TJIMHBI, JOCTATOYHO BEJIMKO, TaK KaK B 3THUX YCJOBHUSX YaCTHUIIBI
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N3MEHEHUME MUKPOCTPYKTYPbl MOHTMOPWIOHUTOBBIX I'NIMH
o BJIMAHUEM TEMIIEPATYPbBI

CBOOOJIHO pacrpe/ieiieHbl B 00beMe U 00pa3yroT aXypHYIO SIEHCTYI0 CTPYKTypy. [lo Mepe yIutoTHeHUs U
YMEHBIIICHUS BIOKHOCTA BeMWYMHA (V) pacTeT JO ONPEACIICHHON BIAXKHOCTH BCIEACTBHE 3aKPBITHS, B
MEPBYIO OYepesib, HAN0OJEE KPYITHBIX TOpP, COACpXKAIUX MOCTUKU. [Ipu  nanbHeHieM  YIUIOTHCHHH,
KOT/Ia MPOUCXOJUT Pa3pPYIICHUE YaCTH MHKPOArperaTtoB, KOJUYECTBO MOCTHKOB BHOBb YBEIMYHBACTCS H
BennuuHa (V) IagaeT.
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Puc. 4. 3apucuMocTh 4uciia cBsa3HocTH (V) u nepumerpa nop (PP)
Na - MOHTMOPH/IOHHTOBOIi FIMHBI OT BJIAKHOCTH NPH Temmnepatypax: a) - 20°C u 6) - 70°C

3akiro4enue

Taxum 00pazoM, ObUIM BBISIBICHBI 3aKOHOMEPHOCTH W3MEHEHUSI MHUKPOCTPYKTYPHI TIHH TIPH HX
YIUIOTHEHHH B THANIA30HE MONOKHTEIBHBIX Temmepatyp 20°C — 70° C.

[ToBbiIEHHE TEMOEPATYpBl OT 20°C no 70°C BBI3BIBacT CYIIECTBEHHBIE CTPYKTYPHO-TEKCTYPHBIC
HU3MCHCHUA B BOAOHACBIIICHHBIX T'JIMHAX IIPHU HUX YIIJIOTHCHUH, O6yCHOBHCHHLIC HN3MCHCHUCM arperaiuvuu u
OPHEHTAllUM TJIMHUCTBIX YacTHUIL. YBEJIMYECHHE TEMIIEPATyphl IIOBBILACT CTENEHb arperupoBaHHOCTH
TJIMHUCTBIX YaCTHI] 3a CUCT arpe€raiiiv 4aCTUull 1 MUKpOarperaToB pasMepoM MEHEES 2 MKM.

[oBbImIeHHE TEMIIEPAaTypBl CHOCOOCTBYET YBETMUEHHUIO CTENICHH OPUEHTAINH MIMHUCTBIX YAaCTHL IPU
VIUIOTHEHWU B HalpaBJICHUH, MEPIEHANKYJIIPHOM MNpUKJaasiBaeMol Harpyske. HanbGonee cymiecTBeHHBIE
TEMIICPATYPHBIC U3MCHCHHUA MUKPOCTPYKTYPBI TJIMH IMPU YIIDIOTHCHHUU IMPOUCXOAAT HA HAYaAJIbHBIX 3Talax
KOHCOJIMAALIMH IIPHU BBICOKOH MCXOJHOM BIaKHOCTH 00Pa3LOB.

B 3axmmouenue CICeaye€T OTMCTUTb, YTO HU3MCHCHHUE MHKPOCTPOCHHA TJIMH, MNPOHUCXOAAIICE IIpU
MOBBIIIIEHUH TEMIIEpaTyphl, BIeYeT 3a cOO0H M3MEHEHHE IIeJIOT0

psna GU3NKO-MEXaHMUYECKHX CBOWCTB BOJOHACHIILICHHBIX MOHTMOPHUJIOHHTOBBIX INIMH 3aBUCSLIMX OT
YHClla, XapaKTepa pacrloiokKeHHs U CTPOCHHUS €€ CTPYKTYPHBIX 3JIEMEHTOB.
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CEJBCKOXO3AMCTBEHHBIX KYJbTYP I'PY3UHU B IAPHUKAX
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['py3uHCKOTO TEXHHYECKOTO YHHBEPCUTETA
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BBenenue
Ha ¢one yBenmueHnus cmpoca Ha MECTHYIO IUIOJIOBOLIHYIO MPOAYKIUIO MECTHOTO
MIPOM3BOICTBA, BCTAJI BOIPOC CTPOUTEIHCTBA TAPHUKOB B MECTaX MOTPEOJICHUS U TIOCTaBKaMH €€ B
TEUEHUE BCEro MEepHuoja J10 MOJTYyYEHUs HOBOTO ypOXKas, UYTO SABJISIETCS BaXXHOW COCTABIISIIOLICH B
YMEHbILIEHUS! UMIIOPTUPOBAHHON MpoAyKuuu. MccnenoBanus B 00acTU CO3/1aHUs COBPEMEHHBIX
BBICOKOTCXHOJIOTUYHBIX TCITJIUI] aKTyaJII)HI)I KaxK 3a py6e>K0M, TaK U B pr?,I/II/I

OcHoBHas1 yacTh

[Tonnepkanue ONTUMANBHOIO VISl JKU3HEAEATENBHOCTH PACTEHUI peXUMa BJIaXKHOCTHU IIOYBBI
U BO3/lyXa B YCIIOBHUSX TEIUIMI[ BO3MOKHO TOJIbKO IIPU OOECIEUYEHUH MCKYCCTBEHHOI'O OpOILEHUS.
VYcnoBuss COOPYKEHHMM 3aKphITOrO TPYHTA HAKIJIAIbIBAIOT OIPEACICHHBIE OrpaHUYECHHMS Ha
HCIOJIb30BaHNE BCErO Pa3HOOOpa3Hsl CyIIECTBYIOLIUX CIIOCOOOB M TEXHUUECKHUX CPEJICTB NoauBa. B
TeIUIMIax 0co00 OCTPO CTOUT BOINPOC MPUMEHEHUS! pecypcocOeperaroiinx MeTOJ0B OpOILIEHUS U
BO3MO>XHOCTH BHECEHHSI C TIOJIMBHOM BOJOW NMUTATEIbHBIX BellecTs [1].

K ocHOBHBIM crioco0am IMoJIMBa B YCIOBUSAX 3aKPBITBIX TPYHTOB OTHOCSITCS: MOBEPXHOCTHBIM
IIOJIUB, OXKACBAaHUE, KAllEJIbHOE U BHYTPUIIOYBEHHOE OPOLLIECHHUE.

IToBepXHOCTHBIH MOJUB MPEACTaBIAET COOOH pyuHOM MOIUB U3 1UIaHra. [IpuMeHeHne Takoro
criocoba OpoIIEeHUs B TEIUIMYHBIX XO35MCTBAaX CTapaloOTCs CBECTH K MMHUMYMY - €0 MCHOJb3YIOT
aub0 Kak [OMOJHEHHE K OCHOBHOMY AaBTOMAaTHM3MPOBAaHHOMY TIOJHMBY, JUOO B aBapHMHBIX
cutyanusx. IIpu nonmee U3 muiaHra BoJa MO MOBEPXHOCTH IOYBBI PACIIPEACIIETCS. HEPABHOMEPHO,
0o0pa3yloTCcsl HEIOCTaTOYHO YBIAXXHEHHbIE M IEpEyBIAXHEHHbIE 30HBI, 4YTO TMPUBOAUT K
BO3HMKHOBEHHIO ITOYBEHHON JpO3UH, HAPYLIECHUIO €€ CTPYKTYpPHBIX CBOMCTB. lIpu TakoM mosiBe
oOpa3zyercss JIONOJHUTENbHBIH HeI((EeKTUBHBIA pacXoJ BOABI B pe3yiabTaTe IMOTeph Ha
GUIBTpaMI0O M HCHApEeHHe, YPe3MEpPHO TMOBBIIIAETCS BIAXHOCTH BO3JAyXa B TEIUIMIE. ITO
OTPULIATEIILHO BO3JEHUCTBYET HA POCT U INPOAYKTHMBHOCTb HEKOTOPBIX KYJIBTYpP, B YacCTHOCTH
noMuzopoB. Kpome Toro, mpu H30BITOYHOM YBIQKHEHHMH BO3AyXa IOBBILIIAETCS BEPOATHOCTH
pa3BUTHA Pa3IMYHBIX 3a00JI€BaHUI paCTEHHIA.

Haubonbiiee pacnpocTpaHeHHe B TEIUIMYHBIX XO3AWCTBAaX MOJYYWJ IOJUB JI0XKJIEBAHUEM.
[Ipn noxneBaHuM BOJA PaCHpENEISIETCS OTHOCUTEIBHO PAaBHOMEPHO, CO3JAETCS BO3MOXKHOCTH
IIPOBOJIUTH TOJIMB MaJIBIMU IIOJMBHBIMH HOPMamH, BHOCUTH C IOJMBHOM BOJIOM NUTaTEIbHBIC
2JIeMEHThI. Yale BCero CUCTEMBI JI0XK/IEBaHUs B TEIUIMIIAX aBTOMaTu3upoBaHbl. K HepmocTaTkam
J0XKJIEBAaHUSI MOKHO OTHECTH: HM30BITOYHOE YBIIAXHEHHE BO3[yXa, BBICOKHE MaTepHajbHbIE U
JHEPro3arparsl.
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WHOBAIIMOHHBIE MMOAXO/bI K OPOINEHUIO CEJIbCKOXO3SAMCTBEHHBIX
KYJBbTYP I'PY3UHU B TAPHUKAX

Bce Oombiiee pacrnpocTpaHeHHE B YCIOBHUAX 3aKpPBITOIO TPYHTa IOJIYy4YaeT KarelbHOe
opomienue [2]. Ilpm TakoM OpoOUIEHMM BOJA MOJAETCA K KaXKJIOMY PACTEHUIO C IOMOUIbIO
BOJIOBBIIIYCKOB Majoro auamerpa (kamenbHull). KamenbHoe opoieHue 0€3yClIOBHO OTHOCUTCS K
YHCIy pecypcocOeperammux crnocodboB mnonusa. Ilpu ero mpuMeHeHHH BO3MOKHO JIOCTHKCHHE
ONMU3KKUX K ONTHMAJIbHBIM BOJHOTO M BO3AYIIHOTO PEXHMOB, JKOHOMHOE PACXOJ0BAaHUE TOJIMBHOM
BOJbI U ynoOpenuid. lIlupoko mpuMeHNMBI CpeaCcTBa aBToMaTu3auuu. HemocraTkamu KaneabHOTO
OpOLICHHUS SIBJIAIOTCS OOJbINAs BETMYMHA KaK KAaMUTAJIbHBIX, TaK M HKCIUTyaTal[HOHHBIX 3aTpaT B
CBSI3M C BBICOKUMHU TPeOOBaHUSMU, IPEIbIBISIEMbIMU K KAU€CTBY MOJMBHOM BOJBI, a TAK)KE UMEIOT
MECTO HE3HAYUTEIbHBIE IOTEPU OPOCUTEIIBHON BOJbI HA UCIIAPEHUE.

KanenpHplil crioco0 monuBa, WM MOPLUOHHOE YAOBJIETBOPEHUE MOTPEOHOCTH PACTEHHM B
BOJIE, UCIIOJIB3YETCs C JaBHUX BpeMeH. Ho kak cucrema moilydaeT MIMPOKOE paclpOCTPAHEHUE
auub ¢ cepenusbl 20 Beka. JTO CBA3aHO C MHIYCTPUAIM3AIMEN PA3IMYHBIX OTpaciied HApOJHOTO
XO3SICTBA M TIOSBJICHHEM HOBBIX MaTepuasioB. Tak, MEpBBIE CHCTEMBI NPEACTaBISUIN COOOU
nepdoprupoBaHHBIN MOJUBHOW TPYOOIIPOBO/I; MPOTPECC MOCIETHUX ACCATHICTHIA MOACPHU3UPOBAI
€€ B BBICOKOTEXHOJIOTUYHYIO, IIOJJHOCTHIO aBTOMAaTU3UPOBAHHYIO CUCTEMY OPOLIEHMS, OCHOBHBIMU
3JIEMEHTaMU KOTOPOHW JUIsS TMAPHHUKOB SIBIISIIOTCS: BOJ03a00PHBIE COOPYKEHHS, HACOCHAS CTaHIINA,
y3€l OUYUCTKA BOJBI, Yy3€J] NPUTOTOBICHHS yAOOpEHU#, OpOCUTeNbHas CeThb, CHCTEMa
aBTOMaTHU3ALIMH.

OCHOBHBIM JOCTOMHCTBOM KamleJIbHOTO OpPOILEHHUS SBISETCS HSKOHOMHOE pacxo0J/I0BAHHE
OpOCHUTETILHOW BOJABI HAa EAMHHIY MOJIYYEeHHOW NpUOaBKH ypokas OT IMOJHuBa. BO3MOXXHOCTH
MaJIoro pacxoja BOJbl 3aJ0’KE€HAa B CaMOM IIPUHIIMIIE KalleJIbHOIO IOJUBA: B JIOKAJIBHOM IoAaye
BOABl B OUYEHb MaJbIX J03aX (KalusIMM WIM CTpyWKamMH) B COOTBETCTBUU C PACTUTEIbHON
MOTPEOHOCTRIO UX Mpou3pacTaHus. Takas mojada OCYLIECTBIISIETCS C IOMOIIBIO CIEHUAIbHBIX
YCTPOMCTB — J03aTOPOB-KaIEIbHHII.

Oco0blil MHTEpeC MpeAcTaBiIsieT BHYTpUIouBeHHoe opoulenue [3]. [lpunnun storo crocoba
MOJIMBA 3aKJIIOYaeTcs B TOM, YTO BOJA IMOAAETCS HEMOCPEJICTBEHHO B KOPHEOOWTaeMblil CIOM:
OCOOEHHOCTBIO BHYTPUIIOYBEHHOI'O OPOILICHMS SIBJISETCS MOYTH MOJHOE OTCYTCTBHE YBIAKHEHMS
BEPXHEro CJIOs TOYBBI, 3a CYET Yero mpefoTBpamiaercss oOpa3oBaHHWE KOPKH M TOTEphb
OpocHUTENIbHOW BOJBI Ha ucnapeHue. Ha Tex yuacTkax, rie HpUMEHSETCS TaKoe OpOLIEHHE,
OTCYTCTBYET pPa3pyILICHHUE IMOYBEHHOM CTPYKTYpPBI, CO3/a€TCA ONTHUMAJIBHBIA BOJHO-BO3IYIIHBINA
PEXUM, YIYULIAIOTCS YCIOBUS )KU3HEAEATEIbHOCTH MUKPOOPraHu3MoB. CylecTByeT BO3MOXKHOCTh
pEryJIMpoBaHMsI MUTATEIBHOTO PEXKUMa MPU BHECEHHM B IMOYBY pacTBOpPOB ynoOpeHuil. Cuctemsl
BHYTPUIIOUBEHHOTO OpOIIEHHUS] MOTYT OBbITh aBTOMAaTHU3UPOBAaHbI 0€3 TNPUMEHEHUS CIOXKHOU
noporocrosiied TexHuku. K HemocTarkaM BHYTPUIIOUBEHHOTO OPOILUEHMSI OTHOCSTCS: BBICOKHE
KalluTaJlbHbIE 3aTpaThl, BEPOATHBIE IOTEPH BOJAbI Ha (UIBTPALUIO, OTPAHUYEHHOCTH €ro
IIPUMEHEHHUS] HA yYacTKaX, I/1€ TOYBbI 3aCOJIEHBI, 1 BO3MOYKHOCTD 3aWJICHUS YBIIAXXHUTEIEH.

Tax B 1990 roay HacunTeiBasioch 560 ra momniasen 3akpbITo IpyHTa, U3 HUX 58,5%
COCTaBJISUIM BECEHHHUE TUIEHOUHbIE TerUIuibl. Ha 3akpbIToM rpyHTE BhIpamuBaioch 3,8%
TIJI0/TOOBOIIHON TTPOIYKITUU OT BaJIOBOTO cOOpa OBOIIEH.

ITo cocrosiauro 2016 roma 06beM MPOU3BOJICTBA OBOIICH HAa 3aKPHITOM I'PYHTE COCTaBUII 3
594 Tonn. Ha 560 ra momiaiei 3aKkpbeITO TPYHTA BRIPANTUBAIOCH 58% T710I00BOIIHON TTPOTYKIIUH.
CornacHO MHEHUIO SKCIEPTOB, Nopsiaka 69% miIomanei 1eHCTBYIOMNX TEIUIUL] SIBIISIOTCS
BECEHHUMHU IUIEHOYHBIMH TEIUIMIIAMH — [TAPHUKAMHU.
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X. Kuknanze, JI. Maucas, E. I'oruamsuian

3akarouyeHue

HeCMOTpH Ha OTMCYCHHBIC HEAOCTATKHU, BHYTPUIIOUBCHHOC OPOIICHHUE ABJIACTCA OOAHHUM U3

cambIX 3P (HEKTUBHBIX CIIOCOOOB OPOIIECHUS CEIbCKOX03IMCTBEHHBIX KYJIbTYP B 3aKPBITHIX I'PYHTaX.

HpI/I €ro IMPUMCEHCHUU Ha6J'IIO,I[aeTCH ITOBBIIICHHUEC ypO)KaﬁHOCTH N CHHXXCHHE 3aTpaT Ha
IIPOU3BOJACTBO MPOAYKIIMH, CO3AAaCTCAd 3HAYUTCIIbHAasd OJOKOHOMHA MATCpUAJIbHBIX MW TPYAOBBIX

PECYpPCOB.
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PACCMOTPEHME BOITPOCOB 110 OHEHKE BOJOUCTOYHUKOB I'PY3UHU
IS UPPUT AU 110 OKOJIOI'MYECKUM ITOKA3ATEJISAM

Mamucas JI., Kuknanze X., 'ornamsuiu E.

HNuctutyt BogHoro xo3siictea um. LI.E.Mupuxynasa
['py3UHCKOTO TEXHUYECKOTO YHUBEPCUTETA
[Ip. N.YaBuaBanze 60°, 0179, Téuucwy, I'py3us
E-mail: likamaisaia@mail.ru

BBeaenue

Hp06neMa N3MCHCHHUA KAa4d€CTBA BOIHBIX pecprOB BCJIICACTBHUC HUX HCTOLICHUA H3-3a SanHSHeHI/IH
0COOCHHO OCTPO BcTasa B [py3uu B MOCIEAHHUE TOIBI.

AHTpoTNIOTeHHBIHN (hakTOp B POPMHUPOBAHUH XUMHYECKOTO COCTaBa BOJ CTAHOBHTCS IO 3HAYNMOCTH B
ONMH psAN C TPUPOJHBIMH TEOXMMHUYECKMMH U OHOJOTHYeCKMMH Tporeccamu. [IpeoOpazoBanue
BOILOC60pOB, I/IHI[yCTpI/IaHBHBIC nu XO3$II\/'ICTB€HHO-6I)ITOBI)IG HpﬂMBIC C6pOCbI, HeOpFaHI/I3OBaHHbI€ CTOKH
HpI/IBO,Z[SIT K HU3MCHCHHIO TCOXMMHYCCKHUX IIUKJIOB DJJICMCHTOB B CHCTEMC BO,Z[OC60pOB, IIOABJICHUIO
TOKCHYHBIX KOMIOHEHTOB B BOJIHO# CpeJie, 4T0, B KOHEYHOM HMTOre, YXy/IIIaeT KadyecTBo Boa [ 1-2].

OcHoBHast yacTh

B cootBercTBHM ¢ TpeOOBaHUSIMM MO OXpaHE OKPY)KAIOIIEH NPUPOTHON Cpelbl yCTaHABIMBAIOTCS
HPEAEIIBHO JOIYCTUMBbIE HOPMBI BO3ICHCTBUS HAa OKPY’KAIOILYIO CPENy, FapaHTHPYIOIIME 3KOJIOTHUECKYIO
0e30IacHOCTh HacelleHHs, COXpaHeHHe TIeHO(OHIa, OOecleYeHHEe pPALMOHAIBHOIO HCIIONb30BAHUS U
BOCIIPOM3BOJCTBA NPUPOAHBIX PECYpPCOB B  YCIOBUSX YCTOMUMBOIO PAa3BUTUSA  XO3SHCTBEHHOM
nestensHOCTH. [Ipu 3TOM, MOJ BO3AEHCTBHEM NOHMMAETCS AHTPOIOTEHHAsI AEATENBHOCTb, CBSI3aHHAs C
peanu3anyell 3KOHOMHYECKHX, PEKPEAaLlMOHHBIX, KYJIbTYPHBIX HHTEPECOB M BHOcALlas (usndeckue,
XMMUYecKne W OWOJIOTMYecKHe M3MEHEHHs B MPUPOAHYIO cpely. HaiokeHwe TpaHWYHBIX yCIOBHH Ha
BO3JCICTBHE M OTKIMK 3KOCHUCTEMBI OCYILECTBISIETCS TNpPH INOMOIIM CaHUTAPHO-TUTHEHUYECKOTO U
SKOJIOTMYECKOT0 HOPMHUPOBaHUs. JOIyCTHMOM cuMTaeTcsi Takas Harpyska, IOJ BO3JAEHCTBUEM KOTOPOU
OTKJIOHEHHE OT HOPMAJIBHOIO COCTOSHUS CUCTEMBl HE IIPEBBIIAET €CTECTBEHHBIX W3MEHEHHH, W,
CJIEIOBATEIbHO, HE BBI3BIBACT HEXKENATENBHBIX IOCIEACTBHH Yy JKHUBBIX Op- TaHM3MOB M HE BEIET K
YXYIALIEHUO Ka4ECTBA CPEJIBL.

[IpenensHo-nonyctumble koHuenTpauun (I1JK) — HopMmaTuBBI, ycTaHaBIMBAIOIINE KOHLEHTPALUU
BPEIHOTO BEIIECTBA B EAWHHUIIE 00beMa (BOMBI, BO3AyXa) MAacChl WM ITOBEPXHOCTH, KOTOpHIC IIPH
BO3JICHCTBHUHU 3a OIPEIEIICHHbBII UHTEPBAJ BPEMEHHU IPAKTUYECKU HE BIMSIOT Ha 3J0POBbE YEJIOBEKA U HE
BBI3BIBAIOT HEOIATrONPHUATHBIX MOCIIECICTBUN Y €r0 MOTOMCTBA.

IIpy oueHke MPUTrOAHOCTH BOJBI JUIsl OPOLICHUS HEJb3sl YCTAHOBUTH XKECTKHE HOPMBI, ITOCKOJIBKY B
KaXJIOM cly4ae, IOMHUMO KauyecTBa HCIIOJIb3yeMOW BOJBI, MPUXOAMTCS YUYUTBIBATH OCOOCHHOCTH MOYB H
TUAPOTE€0JIOrMUECKUE YCIOBUS TEPPUTOPUHN. BIaronpusTHEIA €CTECTBEHHBIN IPEHAX, CO3A0IINNA OTTOK BOJ
C OpOILIAeMOr0 MAacCHBa, WM ITyOOKOe 3ajeraHue TPYHTOBBIX BOJ, MCKIIOYAET 3HAYMTEIHOE HAKOIUICHHE
cojei. OnHako, MpPU HETITyOOKOM 3aJleraHuM TPYHTOBBIX BOJl, B IUIOXO (UIBTPYIOIIMX TPYHTax H
OTCYTCTBUH JIpeHaXka, 3acOJieHue OyIeT MmpoTeKaTh BeChMa WHTEHCHBHO. B 3TOM cilydae MOJMBHBIE BOBI
emie OOoJblIe TMOBBICAT YPOBEHb TI'PYHTOBBIX BOJ, YCHWJIAT HCHAPsEMOCTb, YBEIMYAT MUHEPAIM3ALUIO H
3aCOJICHUE TI0YB.

XUMHYECKUI COCTaB M 3arpsA3HEHHOCTh OPOCUTEIBHOM BOJBI BIUSIOT Ha IJIOJOPOJUE IOYBHI,
BOZOMOTpEOICHNE, YPOKaHHOCTh, KaueCTBO CEJILCKOXO3SMCTBEHHOW MPOAYKLIMH M, COOTBETCTBEHHO, Ha
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JJIA UPPUT AITMHA 110 3KOJOTMYECKHUM ITOKA3SATEJIAM

3710poBbe Jtoiel. KadecTBO OpOCHUTENBbHOM BOJIBI TaK)Ke OKa3blBAET BIMAHUE HA COXPAHHOCTH,
JIOJITOBEYHOCTh, HAJISKHOCTh (DYHKIIMOHUPOBAHMS MAIIUH, MEXaHU3MOB M COOPYKEHHH OPOCHUTEIBHBIX
cucreM. B opomaemom 3emienenuu dhopMupyeTcs HanOoiee ClIoXHasl NMATH3BEHHAS BOJHO-TpodrdecKas
CHUCTEMA: «BOJIa-TIOYBA-PACTEHUE-)KMBOTHOEC-UETIOBEK». [0 Mepe TpOXOXKACHUS 3BEHHEB STOM CHUCTEMBI
3arpsI3HSIONINE BEIECTBA HAKATUTMBAIOTCS, TPAHC(HOPMUPYIOTCS, TEPSIOT WU MPHOOPETAIOT TOKCUYHOCTh
[3].

B ycnoBusx Hapacrarolieil aHTPOIIOTCHHOW HArpy3KH Ha NPUPOJHBIC JaHAIA()THl W BOIHBIC
9KOCHCTEMBI, 3arpsi3HEHHS U JeTpalalliil 3eMellb BOJHBIX UCTOYHHUKOB OMpeersioniee 3HaueHne B cepe
NEeSTebHOCTH  YelloBeKa MNPHOOpETaeT HCIONB30BAaHME JKOCHCTEMHOTO IMOAXOJa B KadecTBe
KOHIIETITYaJIbHOM OCHOBBI ITPUPOAOIIOIH30BAHUSI.

[lepeopuenTrarusi BOAOIONB30BAHUSI C MOTPEOUTENHCKOTO AaclieKTa Ha SKOCHUCTEMHBIM OTpakaeT
(YHKIIMM BOJBI - KaK BOXHEWUIIET0 KOMIIOHEHTa Ouoc(hephl, OTPaHUYCHHOTO U YSI3BHUMOIO IMPHPOIHOTO
pecypca, pecypca IKOHOMHYECKOTO W  TPOWM3BOJCTBEHHOTO, OOJAMAOMmEr0  HE3aMEHWMBIMU
MOTPEOUTETHCKUMH CBOHCTBAMH.

3akiil0ueHue
CyImecTBylOT pa3nu4yHble METOAWKH OINpEACICHUS WPPUTAMOHHBIX TIOKa3aTeled BOABI 110
kadecTBy[4—6]. HppuranmmoHHoe KadyecTBO BOIBI MOXHO IOAPA3ICIUTh IO COACPKAHUIO COJICH:
omacHoe — 1,1 1/m BecbMa omacuHoe — 1,7—1,9 r/xn; B BeIcIIel crenenu omacHoe — 1,8-2,2 r/m. B ycnoBwmsix
['py3un 1st OTICHKH OPOCUTENHHOM BOJIBI 110 KAYeCTBY HUCIONB3YeTCs 4-KilacCcHas IIKana:
1-#1 kmacc — opoCUTENIbHAS BOJIa XOPOIIETr0 Ka4eCTBa, HE OKa3bIBACT HEOIArONPHUSITHOTO BIMSHUS Ha
IJIOIOPOAME MOYB, YPOKald U Ka4YECTBO CENIbCKOXO035MCTBEHHON NPOAYKIUH.
2-i  Kjmacc — OpOCHTENbHAas BOAAa YAOBICTBOPHUTEIBHOIO KauyecTBa, CHWXKAET ypoxkai
¢1a60Cc0JIeyCTOMYUBEIX KYIBTYp Ha 6—8%, HE CHIDKAET YPOXKai CPEIHECOICYCTOMUNUBBIX KYIBTYD.
3-ii KJlacc — OpOCHTENbHAs BOJa CHIKAET ypokal ciabo- M CpeqHEecONeyCTOHYNBRIX KyJIbTyp Ha
20-30%. B Oe3apeHakHbIX YCIOBHSX BBI3BIBAET MPOTPECCUPYIONICE 3aCOICHHUE U OCOJIOHIIEBAHUE ITOYB.
4-if Kacc — OpoCUTENbHAs BOJIA CHIKAET YpOXKail ciia0o- M CPeHECONIeyCTOMUMBBIX KYJIbTYp Ha
50% u 60- 51ee, BLI3BLIBAET 3aCOTIEHHUE ITOYB.
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yi. I'. JloxaBuma 115, AZ1143, r. baky, AzepOaiimkan
E-mail: nabiyev-gasan@rambler.ru

Beenenune

Karactpoduueckne JTUBHH U TOOYKJIa€MbIE UMH CEJIM €XKETOJHO MPUHOCAT OOJbIINe YOBITKH
XO34HCTBY CTpaHbl. B mocienHue roapl, B CBA3M C IIUPOKHUM OCBOCHHEM TOPHBIX pailloHOB, Bce Oobliee
BHUMAaHHUE TIPUBIIEKAET MCCICAOBAHHE YCIOBUI (OPMUPOBAHMS ITHX NPHUPOJHBIX SIBICHHH. Psinm pabor
TTOCBSIIIEHBI aHATIN3Y YCIIOBUH BBITIAIEHUS JTMBHEBBIX OCAIKOB, X CBS3M C cemsiMu (4, 6). HecMmoTps Ha 3TO,
MOJIyYEeHHBIE Pe3yJbTaThl IIOKa HE YJOOBJIETBOPSAIOT TPEOOBAaHMSM XO3SMCTBA, a TAaKKE HE IOJHOCTHIO
PacKpBIBaIOT JETalld MPOLECCOB ceieoOpa3oBaHus. [1oaToMy, B HacTOsIel cTaThe IMOCTaBJICHA 3ajada
HCCIIEI0BAaTh YCJIOBUs OOpa3oBaHMsA M BbINANCHUS OOWIBHBIX M HHTEHCHBHBIX OCAJKOB, HIPAIOLINX
00JIBIIYIO POJIb B CelleoOpa30BaHuy.

MeTtoabl 1 MaTEPHAJIbI

MeTouKka HCCIEOBaHHUS NPUHSATA CHHOITUKO — CTAaTHCTUYECKas, OCHOBaHHAs Ha OOpabOTKe U
aHanm3e JaHHBIX O mpormreamux censx (1891-2016 rr.), ocagkoB >20 MM 3a cyTku 3a nepuox IV-X 1964-
2014 rr., Tumax mupkyssnun o b.JI1JI3epazeesckomy (1899-2015 rr.) u I'.S1.Banrenreiimy (1891-1990 rr.)
u Jap.

BrsiBIieHO, 4TO cenu yaile BCero oOpa3yroTcsi Ha 10kHOM ckiioHe boibioro Kaekaza. OToT paiion
XapaKTepu3yeTcsl MaKCUMAaIbHBIM KOJWYECTBOM JIMBHEH Ha TEPPUTOPHUHM PECIYOIWUKH, a Takke
3HAYHUTENILHOW Pa3pOOJICHHOCTHIO TOPHBIX IMOPOJI, OOJIBIION KPYTH3HON CKJIOHOB, Y€M W ONPEAEISIeTcs
WHTEHCHUBHAS CeleBas AESITeIbHOCTh. B 3TOM palioHe 3a ucclieyeMblid TIepruoJl OBUIM 3apEeTUCTPUPOBAHBI
306 cmyuas ceneit, T.e. 52,4% OT OOIEro YMCIO CIy4aeB, OTMEUCHHBIX Ha TEPPUTOPUH PECITyOIHKH
(Tabmuma 1). 3meck 91,2% ceneli HaOmOJaMUCh B Mae- aBrycTe, a MaKCHMajbHOE KOJMYECTBO Cellei
MPUXOIMIOCH Ha Jtonmto uronb Mecsl (107 cemeit umm 35% ot obmiero yucna ciydaeB). 3a HCCIETyeMbIi
[IEPUOJT CAMBIMU CEJICAKTUBHBIMU SBISUIMCH peku Kunmuait, [Mnnuaii, Kypmyxuaid, ['upaumanygaii u np. Eciu
o0paTUMCs K TOBTOPSIEMOCTH CeJiell Ha CEeBEpO-BOCTOYHOM cKiIoHe bonipmoro Kaskasza, To HeTpyaHO
YBHJETH ,4YTO 3[€Ch CEJIM MOYTH B 4,5 pa3a MEHbIIE KOJTUYECTBA CEJIEl, OTMEUEHHBIX Ha I0KHOM CKJIOHE. B
ATOM CeJICOMacHOM paiioHe OblIo 3apeructpupoBano 70 cemerr (=12% ot obmux cimydaes), 87,1% ceneit
HaOJIONAIOTCS B anpelie-uiojie, a MaKCUMYM TIPUXOJUTCS Ha UIOJIb Mecsl. B aBrycre ceneill coBceM maio, a
OCEHBIO HAOJFOIaeTCS NX HE3HAYNTEbHOE yBeNMIeHne. B 00oux ceneomnacHbIX paiioHax bombmoro Kaskasza
CYIIECTBYIOT OJIarONPHUSITHBIE €0JIOT0-TeOMOP(OIOTHYECKIE U TIOUYBEHHO-PacTUTENbHBIE YciioBua. OnHAKO,
Ha CEBEPO-BOCTOUYHOM CKJIOHE OOMIIbHBIE IMBHEBBIE OCAJAKH MTOBTOPSIOTCS MEHBLIE, YeM Ha 10)KHOM CKJIOHE.
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Taoaumna 1
IoBTOpPsieMOCTH ceJieil M0 cele0NnacCHBIM PailoHAM U MecsuaM
CeneonacHble Mecsiubl
paiioHbI
v Vv VI VII \AR IX X Bceero

TOxHsb1it cki10H Bosbioro
Kaska3za 5 52 59 107 61 16 6 306
CeBepo-BOCTOUHBIN CKIIOH

preioro Kaskaza u ['obycran

11 14 19 17 2 4 3 70

Maunerit Kaskas 5 16 17 22 9 4 3 76
HaxusiBan 10 22 27 28 25 4 2 118
JIsaksapaHckas obmacTh 1 2 3 1 - 4 3 14
Hroro 32| 106 125 175 97 32 17 584

YBenuueHne MOBTOPSIEMOCTH TaKWX CeneoOpa3yrIInX OCaIKOB Ha IOXKHOM CKJIOHe bombpmioro
Kapka3za 3aBUCHT TMOMHMO Jpyrux (aKTOPOB OT OKCHO3MIIMM MECTHOCTH IO OTHOUICHHIO K
TOCIIOJICTBYIOIIIEMY  HANpPAaBIEHWIO TIEPEHOCAa XOJIOJHBIX M BIXHBIX MAacC BO3IyXa, OOIBIION
HEYCTOMUYMBOCTBIO U BBICOKOH yIEIbHOW BJIAXKHOCTBIO, a TAKXKE OT XapakTepa aTMOoc(epHBIX MPOIECCOB,
BBICOTBI MECTHOCTU, (DOpPMBI penbeda U Jap. DTOT paiioH MOJIBEPracTcs BO3ACUCTBUIO FOT0O-3alaJIHBIX H,
OTYACTH, 3aMaJHBIX BIIAXHBIX HEYCTOMYMBBIX MAacC BO3/yXa, KOTOPhIE B 30HE XOJOAHOTO (PPOHTA, TPHU
BCTpeUEe C TOPHBIMH XpeOTaMH, BBIHYXJICHHO MMOJAHMMAIOTCS W, KaK OOBIYHO, NMPH OOIIeH KOHBEKTUBHOU
HEYCTOMYMBOCTA TPHUBOAAT K OOPa30BaHWIO MOIIHBIX KOHBEKTHBHBIX OOJIAKOB, M3 KOTOPBIX BHIMAAIOT
JIUBHEBBIC OCaaku. TakuM 00Opa3oM, JIMBHM, a TaKKE CBSA3aHHBIC C HHMHU CEJICBBIC ITOTOKH, OOBIYHO
(OpMHUPYIOTCS Ha HABETPEHHBIX CKIIOHaX TOpPHBIX XpeOToB. [lpu roro-zamajaHbIX Ipoleccax CeBepo-
BOCTOYHBIN CKJIOH bombimoro KaBkaza oka3piBaeTcsi MOJBETPEHHBIM, TOSTOMY TOBTOPSIEMOCTH JINBHEH
MEHBIIIe, YeM Ha I0KHOM ckioHe. Ha roxHOM ckioHe bombemioro KaBkaza 6ojiee MHTEHCHBHBIC JIMBHHU
HaOIIOJAIOTCS B 3aI1aJIHOM €ro 9acTH. 37ieCh CyTOYHbIE MAaKCHMYMBI 0caIkoB cocTaBisroT 80-100, mHOTHA 110
200 mMM. JIuBHU ¢ CyTOYHBIM KOIU4YecTBOM 50-60 MM MOTYT BhITIaAaTh exxeronno, 80-100 mm — pas B 10 ser,
6onee 100 MM — pa3 B 20 jer.

Ha Manowm KaBkase 3a paccmarpuBaeMblii Iepuo/]] 3aperucTpupoBansl 76 ceneil, 1.e. 13% ot olmiero
yucina ciydaeB 72,4% ceneit orMeueHsl B Mae-utoiie. [1o cpaBHeHUIO ¢ 10)kHBIM ckiioHOM bonbmioro Kaskaza
n HaxubiBaHa, 371€Ch aBI'YCTOBCKHE CEIHM HAOIIOJAIOTCS B 2 paza MeHbIe. Pa3Has moBTOpsSEeMOCTh cenell B
OacceiiHax ceneonacHeIx pek Mamoro KaBkaza o00yciioBieHa MaKpOIMPKYISIIMOHHBIMHU YCIOBHSIMH,
WHTCHCUBHBIMH JINBHSAMHU, SKCIIO3UIMEH TOPHBIX XPEOTOB K HAIPABJICHHUIO BTOPTAIOIIMXCS BO3IYIIHBIX MacC.

HaxubiBanckass ABToHOMHas PecryOnmka sBIsieTCS BTOPHIM PAaliOHOM II0 CEJIEONMACHOCTH MOCIE
ro)kHOTO cKitoHa bomemmoro KaBkasa. 3aecs otmedeno 118 ceneid, 1.e. 20,2% ot Beex cimydaes, 86,4% ceneit
HaONIIOJIaeTCS B Mae-aBrycTe. OTOT palOH OKPYXEH BBICOKUMH TOpPaMH, KOTOpBIE MPENSTCTBYIOT
MMPOHUKHOBEHHIO CIOJ[Aa BJIAXKHBIX BO3AYIIHBIX MacC  Kak CO CTOpOHBI YepHOro, Tak M CO CTOPOHBI
Kacnmiickoro mMopeit. Ho, HecMOTpsi Ha MeHbIIIEE T'OJI0BOE KOJUYECTBO OCAIKOB, BBHINAJAIONIME OCAJKU B
TEIUI0e TIOJIYTOIUe HOCST JTMBHEBBIN XapakTep.

B JIsaHKsipaHCKOH 00JaCTH CeJIeBbIC SIBICHHUS MPOSIBIIAIOTCSA ¢J1a00. 3/1eCh 3a UCCIEAYEMbIH MEPHOT
HabOmomanoch Bcero 14 cemed, T.e. 2,4% oT oOmero uucna ciydaeB. HecMoTpss Ha BBINajeHHE
3HAYUTEILHOTO KOJIMYECTBA OCAJKOB, Celnu 00pa3ylTCs OYeHb PEAKO, TaK KaK 3TU OCAJKH OBIBAIOT, B
OCHOBHOM, 00JIOXKHOI'0 XapaKTepa, KOTOPbIE CJ1a00 CBSA3aHbI C IMBHEBBIMHU SIBICHUAMHU.

[IpencraBnsier 0coObIli MHTEPEC BBICHUTH MpPENENT CYTOYHBIX CYMM OCaJIKOB, HEOOXOIWUMBIX ISt
(hopMHpOBaHUS CENEBBIX MOTOKOB B CEJEOMacHBIX paiioHax AsepOaiimkana. Ilpu 3ToM BBIOpaHBI cenw,
KOTOpBIE OCHAIIeHHI Ooyiee TOTHBIMH JaHHBIMH 00 ocagkax. V3 aHamm3a JaHHBIX O CeIeo0pasyIoX
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0CaJIkax YCTaHOBJICHO, YTO CEJIM Ha TEPPUTOPUHU PeCIyOIMKU (GOPMUPYIOTCS IPU BBIIAJCHUU OCAaIKOB B
konnuectBe 20 MM U Oonee 3a cyTkH (5). DKcTpeManbHbIe 3HAUEHHS CeneoOpa3yroIuX JOXKISH B pa3HBIX
CeNIeOacHbIX palloHax KoJeOMIOTCS B pasHbIX Ipeaeiax. Tak, HampuMmep, Ha FOKHOM CKJIOHE bombmioro
KaBkaza onum cocraBmstor 20-188 mm, B pailoHe ceBepo-BocTouHOro ckioHa bomsmoro Kaskaza c
l'obycranom 20-132 mMm, Ha Manom Kaskaze 22-60 mMm, a B JIsHkspanckoMm paiione 26-283 mwm.
MaxkcuManbHOE KOIMYECTBO CEJIEIPOXOKICHUSI B OCHOBHBIX CEJICONIACHBIX PaliOHaX HaOMI0AAeTCsl B IEPHOA
HauOOJBIIEH TOBTOPSEMOCTH OOMIBHBIX O0CAKOB. YHCIO AHEW C CYTOYHBIM KOIWYECTBOM OCaAKOB>20 MM
Ha I0KHOM ckjoHe bombmoro KaBkaza yBenmumBaercsi mpumepHO 10 BBICOTH 2200-2400 M, Ha ceBepo-
BocTogHOM ckioHe 70 3000-3200 M m mocturaer cBoero MakcuMmyma Ha Manom KaBkase B ceBepHOH ero
yactd 10 BbeICOTEI 1900-2100 M, a B rokHO#H uvactu 1400-1500 MM, a B HaxuwsiBanckod ABTOHOMHOIT
Pecnyonuke - 3200-3600 wm.

YCTaHOBIEHO, YTO OCHOBHOE KOJHMYECTBO OCAIKOB C CYyTOYHOM cymMmmoi > 20 MM BBINamaeT 3a
CPaBHHUTEIBHO KOPOTKHE IPOMEXYTKH BPEMEHH, B TEUCHNE KOTOPBIX CPEAHAS MHTCHCHBHOCThH ObLiIa OYEHb
BbIcOKOW. CorflacHO aHanu3y, 0JIsl IMBHEBOHM 4acTH (IPOJODKUTEIBLHOCTh M CyMMa OCaIKOB) B OOMJIBHBIX
ocagkax 220 MM B DPa3HBIX CENEONACHBIX paliOHAX pa3HOOOpa3Hbl, TAK KaK, OHM Ha OXXHOM CKIJIOHE
Bonpmoro KaBkaza cocraBmsror cootBerctBeHHO 20,1 1 58,2%, Ha ceBepo-BOCTOYHOM CKJIOHE boIbImoro
Kagskaza ¢ I'o6ycranom 15,2 u 50%, B roro-3anagHoi yactu Manoro Kaskaza - 18,2 u 54,5%, Ha ceBepo-
BOCTOYHOM ckiioHe Manoro Kaekaza - 24,6 u 66,6%, a B Jlsaksapanckom patione - 12,9 u 50,8%. Cemn
BO3HHMKAIOT NMPH NPOJODKUTEIBHBIX, MIAIIMXCS B TEUCHUE HECKOJIBKUX YacOB JOXKISAX, COMPOBOXKIAEMBIX
KOPOTKHMMHU JINBHSAMH, HHTEHCUBHOCTHIO 0,45-2,00 MM/MuH 1 OoJiee.

Jist aHanu3a KpynmHOMacIITaOHbIX POLIECCOB, IPUBOISIINX K JMBHEBBIM OCAJKaM, a IIPU UX BBICOKOMH
WHTEHCUBHOCTH, M K CEJIIM, Ha HCCIeIyeMOld TEeppUTOpUU OBUTH OMNpEAETICHbl KOJIMYECTBEHHBIE W
Ka4yeCTBEHHbIC TOKA3aTeH MaKpOUMPKYIALUH. [ KOJIMYECTBEHHOTO OIPENENCHUs THUIOB LUPKYIALUH
ObUTH WCIIONB30BaHBl KpUTEpUH obmero wuHuekca, mnpeanoxkeHHbid A.JL. Kamem (3). HccmemoBanue
MoKa3ano, 4To B JIHU ceneoOpa3oBaHMii, B OCHOBHOM, IpeoOialaii MEpHIMOHANbHBIE, & B HEKOTOPHIX
cilyyasix — 30HaJbHbIe mpouecchl. CleayeT OTMETUTb, YTO Kak IPaBHIO, 30HAJbHBIE IPOLIECCHl Ha
tepputopun lOxnoro KaBkasa, B ToM uncie AzepbalipkaHa K OOMJIBHBIM JIMBHEBBIM OCaJKaM M CEJISIM He
npuBoAT. Jlis BbIMafCHUS WHTEHCHBHBIX JIMBHEH W (OPMHUPOBaHUs celell HeoOXOJUMO BTOPKEHHE
XOJIOIHBIX, BJIQYKHBIX U HEYCTOWYMBO- CTPaTU(HULMPOBAHHBIX BO3IYIIHBIX MAacc, YTO MPOUCXOIHUT TOJIBKO
MpH MEPUIUOHAIBHO pa3BUBAIOIIMXCS TMporeccax. lccriemoBanue ceieil mpu 30HATBHBIX IpolEccax
M0Ka3aJo, YTo 32 HECKOJIBKO CYTOK /0 Hauyasa ceseil Hax 3anaaHoil EBponoi mpon3omuio MepuaioHaabHoe
npeoOpa3oBaHue IUPKYJISIMHA, B PE3yJbTare KOTOPBIX XOJIOJHBIE MacChl BO3AyXa B TBHUIOBOW YacTH
BBICOTHOM JIOKOWHBI Yepe3 paioH BpuTaHCKUX OCTPOBOB BTOPraloTCs B I0JKHBIC paiioHbI 3amaanoit EBpomnsl,
T/Ie IPOUCXOIUT YCUIIEHUE BBICOTHOW (hpoHTabHOM 30HB (BD3) u nukiiorenes. B nanpHeliniemM BEICOTHAS
TI0XOWHA M ITUKJIOH MOCTENIEHHO CMEIaeTCsl K BOCTOKY — Ha TeppuTopuio Masoit Azun u FOxxuoro KaBkasa.
Wnaue roBops, npu oOpa3oBaHUM celedl B3aMMOJACHCTBOBAJIM TE€ MAacChl XOJOAHOTO BO3AyXa, KOTOpBIE
BouuIH B cuctemy BD3 B neproa MepuaANOHAIBHOTO MPe0Opa3oBaHHUS.

[Tpu MepuIHOHATBEHBIX MPEOOpPa30BaHUIX O] BEICOTHBIM TpeOHEM B HIDKHEH Tpornocdepe Ha ceBepe
EBpomnbl 00pa3yloTcst aHTULUKIJIOHBL. B THU ceneoOpa3oBaHUsl OHM CMELIAIOTCS HA LIEHTpaJIbHBIE PailOHbI
eBporneiickoil wactu Poccun. CrannoHMpOBaHHWE 3THUX AHTHULMKIOHOB IMPOWCXOAWT TMPHU OIOKHPOBAHUHU
nukiaoHa Haj Mamoit Asumeil m Boctoke CpeausemHoro Mopsa. CieayeT OTMETUTb, UYTO pasJelieHue
aTMOC(EPHBIX MPOLECCOB KOJUYECTBEHHBIM CIIOCOOOM Ha 30HAJIBHBIE W MEPHUAMOHAJIbHBIEC, JaeT oOluee
MIpeICTaBJICHNE O HAPABJICHNUAX BO3AYIIHBIX TEUEHHUH B TOT WJIM WHOW MEPHUOJ BPEMEHH, HO 3TOTO HE BCET/Ia
JOCTaTOYHO JJIsl JeTaTbHOM XapaKTEPHCTHKH IPOLECCOB, NMPUBOIAIIMX K OOHIBHBIM JHBHAM M CEIISIM.
[ToaToMy, MBI COWIH TEI€CO00Pa3HBIM HCIIOIB30BAHNE M KAYeCTBEHHBIX METO/OB OIPENeICHNs XapaKTepa
MUPKYISIUA. UTOOBI BBISBUTH CBSI3b MEXKIY aTMOC(HEPHON MUPKYISALUEH U cellsiMu B A3epOaiipkaHe ObLTH
WCTIONB30BaHbl THIBI HAPKYIALMHU 10 Kiaccuukanmu ['.5. Banrenreiima (1) u B.JI. I3epazeesckoro (2).
I'.51. Banrenreiim npuHsi 0osee mMpocTyio GopMy THUMH3AMNKM aTMOC(hEpHBIX TporeccoB. OH Mpemoxut 3
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THMa Wik GOPMBI OCHOBHBIX aTMOC(epHBIX mporeccoB: 3amaaubii (W), MmepuaroHanbHblid (C) 1 BOCTOYHBIH
(E). IIpu tune (W) npeobnanaer 3anaaHblii nepeHOC Macc Bo3ayxa, npu (C) mepeHoc NpOUCXOAUT C CEBEpO-
3amaza u cesepa, a npu (E) - ¢ ceBepo-BocToka. MccienoBaHneM yCTaHOBJICHO, YTO MEXAY CENISIMH B
AzepOaiimxane u npoueccamu (E) cymecTByeT mpsimasi cBs3b, T.€. IPU YCHJICHHH 3THX IPOLECCOB Ha
UCCIIElyeMO TEeppUTOPHM TPOUCXOAUT akTuBM3amms ceneil. HaoOGopor, mnpu mnpoueccax (W)
ceneoOpazoBanue ocnabnsercs. IlomydeHHble pe3ynpTaThl OnpaBAbIBaOT ceds He Toibko Ha KaBkase, a
Takxke B peruoHax Cpenneid Azuu (7), Tak Kak, Ha peKax 3TUX TEPPUTOPUN aKTUBH3ALUS CENEBBIX SBICHUI
HaOmrogaeTcsl mpu mporteccax E, a ocmabmenne npu nponeccax (W). Ilpu makpodopmax (E) B Cpemmeit
Asum, Kazaxcrane, a taxxe Ha KaBka3ze ocagky BbIIIQAAIOT BBILIE HOPMBI, YTO MPUBOAMUT K HOBBIIICHHUIO
BEpOSITHOCTU oOpa3oBaHus ceneil. [Ipu npoueccax W Ha ykazaHHBIX TEPPUTOPHUSX OCAJKH BBHIMAJAIOT MaJlo
U celeBas ACATEIbHOCTh ocnabsieTcs.

[Ipu 3anagHOM mepeHoce - HeGe3pa3IMYHO Ha KaKOH IIHPOTE PACIIONaraeTcsi OCh BRICOKOTO AaBIICHUS.
IMTostomy mporieccsr (W) MoxkHO mozapasaenuts Ha asa moaruna (Wy u W,). Takoe 1eseHue MoKa3biBaer,
YTO MOroJHbIE ycioBus Ha Tepputopun HOxHoro KaBkasza, kak U BAOJIb €ro MIMPOT, pa3iudHbl. B mepsom
ciryyae (W;) obnacTe BBICOKOTO JaBliCHHS OXBATHIBACT IOKHBIC paiioHbI EBpONEBI M, cIel0OBaTENLHO, MPH
ATOM MOATHUIIE 31eCh, Kak ¥ B FOkHO#t EBpome, mpeoGnamaer 3acymuimBas noroma. I[Ipu moarume (W))
Ha000pOT, 00JIACTh AHTUIIMKIIOHA PACIIONAracTCs Ha MUpoTax ceBepHee 50° C.Ii., a HaJl FOKHBIMH palioHaMu
EBpombl, B ToM umcrne u FOxnHom KaBkaze mnpeoOmagaeT NIMKIOHWUYECKAash IMOroJa € JOCTATOYHBIM
YBIIQ)KHEHHEM.

st OUEHKH CHHONTHYECKHX CUTYaIWid, MPUBOISIINX K 00pa30BaHUIO celiei, Oblla HCIOIb30BaHa
Takke Kiaccudukamnus TunoB atMochepHoit mupkysimun 1o b.J1. JI3epazeeBckomy. Y cTaHOBIEHO, UTO CEelH
B AsepOaiijpkaHe, B OCHOBHOM, (opmupyrotcs npu mnonaturne 12a (MOATHII CEBEPHOM MEPHIMOHATLHOU
HUPKYyIuK) U 131 (HOATHII FOKHOM MEpPHAMOHATBHONW NMPKYJSALUH, TOCHOJCTBYIOIIUN JIeTOM). OTH
MTOATUIIBI HAOTIOTAIACH BO BCEX CENIEOMAaCHBIX Mecsmax 3a nepuon 1960-2014 rr., u mpuBeny K BRIIAACHUIO
ceneoOpasyoImx ocagkoB. B HEKOTOpble TOABI OJHH THIIBI MO CPaBHEHHIO C JPYTMMH Obuid OoJjee
WHTEHCUBHBIMH M OTJIMYAIHCH POCTOM HOBTOpsieMOcTH. Hampumep, B eproJi yMEHBIIEHHUs] IOBTOPSIEMOCTH
moaruna 12a (1980-1992 rr.) mabmonanock yBenudeHnue noaruma 131, a B 2008-2014 rr. - Haobopot. 3a
nepuon 1899-2014 rr. ydacthe MakpomporieccoB — moaTrwma 12a Bcerga ObUIM 3aMETHBIMH B
ceneobpazoBarnn. OHAKO, MPONIECCH MOATHITA 13171 aKTUBU3UPOBAIUCH, HaunHAs ¢ 60-X romoB XX Beka u
W3 rojia B TOJI pociia ux mosropseMocts (Puc. 1, 2).

IIpu moarune 1371 MPOMCXOAMT BBIXOA FOXKHBIX LUKJIOHOB Ha Tepputoputo CesepHoro u OxxHOrO
KaBkaza,. OHM OTIHMYalOTCS OOJNBLIONH CKOPOCTHIO IMEPEMEILEHHS M 3HAYUTEIbHBIMH TeMIepaTypHBIMHU
KOHTpacTaMH, U TIO3TOMY B KpaTuaiilliee Bpemsl IPUBOAST K BBIIAJICHUIO TUBHEBBIX OCAJKOB U aKTHBH3AIIUU
ceneil. B moarune 12a nax Cubupbio ¢opmupyetcs OJ0KHPOBaHHBIM aHTUIUKIIOH, BBITSIHYTBIM 0 FOKHBIX
obmactert 3amagnoit Cubupu. B 310 Bpemsi IHMKIOHBI, OoOpa3oBaHHbie HaJ CpelU3eMHBIM MOpEM,
nepeMeniaroTcst Ha Tepputopuio FOxuHoro KaBkasa, a oTTyma k ceBepo-BocTOKy. [Ipm BcTpeue Teribix u
BJI&KHBIX Macc €O CTOpoHBl Cpeau3eMHOr0o MOpS C XOJOAHBIMHU apKTHYECKHMMH BO3IYIIHBIMH MacCaMH
MPOUCXOJUT yCUIIeHHEe aTtMoc(hepHBIX (POHTOB, B pe3ysbTaTe KOTOPOTO Ha HCCIEAYEMOH TEppUTOPUH
0CaJIKH BBINAAAI0T BBIIIE HOPMBI U TIOBBILIAETCS CEJICAKTHBHOCTD PEK.
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CUHONITUKO-KJIMMATHYECKASI OHEHKA CEJIEONACHOCTH
B ABEPBAUJIZKAHCKOMU PECITYBJIMKE

BriBoabI

B 3akmoueHnM HYXHO OTMETHTH, YTO Ha Tepputopuu A3sepOaiikaHa cenw (OPMHUPYIOTCS TPH
BBITNIAJICHUU OOWJIBHBIX OCAJKOB C CYTOYHBIM KOJHYECTBOM >20 MM, COMIPOBOXMAMOIIUECS KOPOTKUMHU
JUBHSAMH ¢ WHTeHCHBHOCTHIO (0,45-2,00 Mm/MuH m Oonee. BbiiBIeHO, 9TO 0€3 BTOPKEHUS XOJIIOOHBIX U
BJIQKHBIX MAacC BO3/yXa M3 CEBEPHBIX pailoHOB EBPOIBI B HCCICNYEMOM pecloHe CUbHbLE TUBHESblEe 0CAOKU
u cenu He obpasyromca. llpu ecex npoyeccax xonoOwvle U BIAXKHBIE MacChl BO3AyXa MPOHUKAIOT Ha
TEPPUTOPHUIO PECTTyOIMKH 32 XOJOAHBIMH (PPOHTAMHU TPU MEPUANOHAIBHBIX MPEOOPa30BaHUSIX BBICOTHBIX
nehopMaIMOHHBIX ToJiel Tpornocdepsl. [lpy 3ToM, yBeIMYUBACTCS 3HAYCHUE YNEIHHOW U OTHOCHUTEIHHOU
BIIQXKHOCTH, a TaK)Ke HEYCTOMYNBOCTh CTPATH(HUKAINH, KOTOPBIE IPUBOAST K BBHIMIAJACHHUIO CETIe00pas3yIOIIX
nuBHEN. [Ipy BBISBIEHUM CBA3M MEXAY CEJISIMU U TUNIAMU LHUPKyisinuu 1o ['.51. Banrenreiimy ycTaHOBIEHO,
gro B mpoueccax (E) B Azepbaiimkane celneakTHBHOCTD moBkimaercs, a npu (W) - ocmabisercsa. B mepuon
ceneoOpa3oBaHus, B OCHOBHOM, y4acTBOBaH noaTunsl 12a u 131 mo kmaccudukamun b.J1. J[3epazeesckoro.
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4. Mapnat3ane A.A. CHHONITHYECKHE YCIIOBUS BBITIAZACHUS OOMIBHBIX 0CAIKOB, 00YCIIOBIMBAIOIINX ITABOAKH
B Azepbaiimkane. B xH.: Matepuansl V Bcecoro3HOTo coBeIIanus Mo U3YYEeHHUIO CEJIEBBIX TOTOKOB H Mep
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’'uapoJiorusi 1 MeTeopoJIorusi
BJIMAAHUE THIPOMETEOPOJIOI'NYECKOI'O PEXKXUMA HA

©®OPMHUPOBAHUE U PABBUTHUE HPPIKAQHHFICKHX XO3SMCTBEHHBIX
30H ABEPBAUTKAHCKOU PECITYBJIMKH

Ymynosa P.U., Hypues J.b.

bakunckuii ['ocynapcTBeHHbIN Y HUBEPCUTET
yi. 3axuna Xamunosa 23, r.baky, A3-148, AzepOaiimxan
E-mail: elxan.nuriyev47@mail.ru

BBenenune

Oco00 BaXHBIM TMPEJACTABISACTCS W3YYCHHE OCBOCHHOCTH MW 3aCEIEHHOCTH IMPUMOPCKUX
TEPPUTOPUHN, HAIMYKME TOTCHIMAIBHBIX JIIOJACKUX M €CTECTBEHHBIX pecypcoB. ParmonanbHoe
coueTaHue, y4€T MPUPOAHBIX (PAKTOPOB CBSI3AHHBIX CO CIOKUBIIUMUCS OCOOCHHOCTSIMH PEXHUMA
Kacnus, sBisiroTcs HanOoJee ONTHMaIbHBIMA BapHaHTAMH B JIeJIe CO3/IaHus cepbl TPUMOPCKOTO
Xo3siicTBa B Hamiel pecnyonuke. [Ipencrasmistoniuii coboit 3aMkHyThIi BogoéMm Kacnuiickoe mope
Mo/IBepraercs KojueOaHusIM YPOBHS pa3IUYHON BETMYUHBI U TOBTOPSIEMOCTH.

OcHoBHAA YacTh

B teuenue ucropuun yposenb Kacnuiickoro mMopst nperepren OoJblLIMe U3MEHEHUS: MOPE TO
OTCTYIaJI0, TO HACTYMAJO, UM HAXOAUJIOCh B CPAaBHUTENIBHO CTAOMIBHOM MojoxeHuH. [TonooHbie
W3MEHEHMs, TPOMCXOJAIIME IO/ BIMSIHUEM KIMMaTHUECKUX(OCOOCHHO H3MEHEHMsI COJHEUHOU
aKTUBHOCTH), T€OJIOTMYECKUX MPHYUH, TpsI3e-BYIKAaHUYECKONH JIEATETbHOCTH U  BBI3BIBAIOT
Kosne0aHUs OTAENbHBIX YYacTKOB MoOepexbs. B onHux ciyudasx HaOMIOAAOTCA TMOAHATHUS
OTIENbHBIX YYAacCTKOB CYyIIHM, B JpYyrux onyckanus. HeycroiiumBoe IoOBeAcHHE YpPOBHS MOpS
0OBsICHSIETCS ellle U BO/103a00pOM Ha XO3SIMCTBEHHbIE HYXKIbI cO Bcero OacceiiHa. Oco0eHHO 3TO
MPOSIBIISIETCS. B IMPOLIECCE YBEIUYEHUsI BOJOMOTPEOICHUS] MPU XO3SIMICTBEHHOM MAESTEIbHOCTH B
paiioHe OacceiiHOB pek, Braaaroumx B Mope (1, 5).

B pesynbraTe MHOTOJIETHUX HAYYHBIX MCCJIEIOBAaHUN MO MOBEICHHIO ypoBHS Kacmuiickoro
MOpsSl HakKOIUIEH U CO3JaH OrPOMHBIM MarepHaji, MOXHO cKa3aThb "OaHK 3HaHWH" o mpobiemax
Kacnuiickoro Mopsi, B KOTOpbIi 0ueHb OOJIBIION U IIEHHBIH BKJIaJ BHECIH yuéHble A3zepOaiimkaHa.

HeHemHee nokosieHne SIBISIETCS CBUAETENEM CBEPLIEHHMS MHOTHUX IPOTHO30B BBIIBUHYTBIX
HallMMM IIpeauiecTBeHHUKamMu. Kak M mpeamnosiaragoch, 3HAUUTENIBHO BO3POCIH CEJIBCKOXO3SH-
CTBEHHBIE IUIOLIA/M, yBEIMUYMWIACh HedTeno0bya U B MPUOPEKHBIX TEPPUTOPUSX U B MOPCKHX
akBaropusx. Bcé 3To, B CBOIO ouepenb, CTalO COMNPOBOXKAATHCS HOBBIMU MpoOiieMaMu, B
YaCTHOCTH, 3arpsi3HEHUEM OKpY’KaloleH Ccpefbl, YXYIIIEHUEM SKOJIOIMYecKOoil 0OCTaHOBKH U Ha
Mope ¥ Ha cyiie (2).

[Iponzonun 3aMeTHBIE U3MEHEHHUS B PACCEICHUM HACEIEHUS, B YAaCTHOCTH, YBEIWYUIIUCH
TEMIIbI 3aCeNICHUS U 00)KMBAHUS HACEIEHUEM MPUIIETAIOLINX PETHOHOB MO BCEMY MOOEPEXbIO.

B wnenom, pemas SKOHOMHMYECKHE 3aJa4d CTAHOBJIEHHUS INPUMOPCKUX TEPPUTOPHUATIBHBIX
CHCTEM, CJIeJlyeT YYUTHIBATH BECh KOMIUIEKC COMYTCTBYIOIIMX (PAKTOPOB M, TEM CaMbIM, HAyYHO
000CHOBATh BBIOOP ONTHUMAJIbHBIX BAPUAHTOB OTBO/A TEPPUTOPHUI MO XO35ICTBEHHBIE HYK/IBI.
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Ymynosa P.1., Hypues J.b.

Hes3upas Ha IpPOTUBOPEUYMBOCTh MHTEPECOB PA3JIMYHBIX OTPACIEH XO35MCTBA IIPUMOPCKHUX
TEpPUTOPUI, HanOoJIee OIArONPUATHBIM YPOBHEM MOPS OOILENPUHATO CUUTATD - 25-26M., XOTS 3TH
MOKa3aTeIy YpOBHS OUYEHb CHOpHBI. Tak, Hampumep, Ui PHIOHOTO XO3SCTBA M MOPCKOTO
TPAHCHOPTA B LIEJIOM BBIFOJJHO BBICOKOE CTOSIHHE YPOBHS Mops. st He(TAHON MPOMBIIUIEHHOCTH,
BEJICHUS CEJIBCKOIO XO35MCTBA, PACCEJICHUS HACEICHMsI KaK TOPOJICKOr0, TAK U CEJIBCKOTO, BBITOIHO
HUMETh CTaOMIIBHBIN ypoBeHb (5).

VY4uThIBasg OrpOMHBIE IIOTEPU U 3aTPaThl HA COOPY’KEHHE CIIELUAIBHBIX MPUCIIOCOOJICHUHN U
MEPECTPONKY PA3IMYHBIX OOBEKTOB MPH MOCTOSHHO MEHSIOIIEMCS] YPOBHE, KOT/Ia 3aTaIuIMBaIOTCS
OoJIbILIIE TEPPUTOPUHU, CMBIBAIOTCS M 3a00JIAUMBAIOTCS XO3SHCTBEHHO OCBOCHHBIC TEPPUTOPHH,
HAHOCUTCS  3HAUUTENbHBIH  MaTepHajbHBI  ymepd HapOAHOMY  XO3SHCTBY, co3gaéres
HEOOXOAUMOCTh  pa3pabOTKM KOMIUIEKCA KPYMHOMAcCIITAOHBIX, OTBEYAIOMIMX TpeOOBaHHUIM
MHPOBBIX CTaHJAPTOB, HHKEHEPHO-KOHCTPYKTOPCKUX MEPOIIPUATHHN.

B 3agadyy panMOH&JIBHOIO HCIOJIB30BAHHSA IPUPOJHBIX  XO3SIMCTBEHHBIX PECYpPCOB
IIPUMOPCKUX TEPPUTOPUM BXOAUT M IOBBIIIECHUE MX YCTOWYMBOCTU K Pa3JIMYHBIM HapyLICHUSIM
9KOJIOTMYECKOTO PABHOBECHUS U aHTPOIIOI€HHBIM HAarpy3Kam.

Co3naHue ONTHUMAJIbHBIX YCIOBHH Cpelbl B JeJe pa3BUTUS OTAENbHBIX cep XO03sHCTB Ha
[TpukacuicKuX TEPPUTOPHSIX PecHyOsuKkn TpedyeT 0co00ro BHUMAHHMSA, MMOCKOJIBKY YXYIIICHUE
KauyecTBa IPUPOJHOM  Cpelbl HENOCPEACTBEHHO OTpPa3UTCs HAa  3J0pPOBbE  HACEIICHHS,
3G GEKTUBHOCTH TPYJOBOH ACATEIBHOCTH, OBbITA M B IIEJIOM HA BCEH XO3SHCTBEHHOW cTpyKType. Ha
npwieratomux Kk KacnuiickoMy MOpI0 TEppUTOpHUSX PECIYyOJUKHM 4Ype3BbIYAMHO BajkHA
000CHOBaHHAs KOMIIJIEKCHAsl OLIEHKA PETMOHOB OKaHMIISIOLINX MOpe. DTO yKe ChOPMHUPOBABIIASICS
1oJjioca, OxBaThIBaromias ydacTku Snama-HaOpan, Kunsasu-3apar, AGumepoHn-JIsHkspan-Acrtapa.
CouetaHue B KaXJIOM U3 JTHX YYacTKOB CBOe0oOpa3susi MHKpPOKIMMATHUECKUX YCIOBHUH,
reoMopQooruyeckux (popM, MeXaHHYECKOro, XMMHMUYECKOTO U MHUKPOOHOJIOIMYECKOI0 COCTaBa
MIOYB, HAJIMYUS TEPMUHAIBbHBIX U MUHEPAJIbHBIX BOJI, JIEYEOHBIX IpsA3ei, a TakKe TEPMHUECKOTO
peXHUMa BO3AYIIHOIO M BOJHOTIO OAacceiHOB, IOJKHO OBITh HANpaBICHO U HAa ONTHMAaJIbHYIO
TEpPUTOPUATIBHYIO OpPraHU3alMI0 MECT OTIbIXa, WU BCEH COOTBETCTBYIOIIEH XO3SIIICTBEHHOM
CUCTEMBI, KOMIUIEKCHO MPEIBABIAEMBIM K IIPUMOPCKAM TEPPUTOPHUSIM.

Kcraru, ecnu roBopuTh O COBEPUIEHHO HOBBIX IOAXOJAaX B €€ CO3LAHMSI NPUMOPCKUX
PETMOHOB C HOBOM XO3AWCTBEHHOI HANpaBIIEHHOCTBIO Pa3BUTHUS 3KOHOMUKH A3zepOaiiakaHCKON
Pecny6nuku, crneayetr 0oco60 OTMETHTh CMellble, oJarolue O0IbIINe HaJeK bl IPOEKTHl OCBOCHHUS
30HBl MPWIETAOIIUX K Cylle M B HEKOTOPOM OTIAJICHUU OT HeE OCTPOBOB, paHee HeE
MCIOJIb30BAHHBIX B XO3SHCTBEHHBIX LIEJSAX, @ €CIM HEKOTOpPbIE U3 HUX W ObUIM UCIIOJIBb30BaHbI, TO
TOJIBKO B  HepTenoObldye WJIM B  TPAaHCHOPTHO-HABUTAIlMOHHBIX Ha3HAueHUSAX  (MasKw,
CMOTPOBBICOAIITHH | T.1I.).

HemanoBaxupiM (pakTOpoM B cHCTEME COLMATIBbHO-3KOHOMHYECKOIO MOpAIKa SBIISETCS
00eCreYeHHOCTh 3aHSATOCTH HACEJIeHHs U CO3JaHHE MECT IMPHJIOKEHHUS COBEPUICHHO HOBBIX
HamnpaBICHUH  KOMIUIEKCA  OOCITY)KMBAIOIIMX  TPOU3BOJACTB, CTPOUTEIBHBIX COOPY>KEHHII,
pa3BeTBIEHHON MHPPACTPYKTYPhI, MOABEAEHHBIX K YCIOBHSIM MPUMOPCKUX 30H.
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BJIMUAHUE THAPOMETEOPOJIOTHYECKOI'O PEXKUMA HA ®OPMUPOBAHUE U PAZBUTUE
MPUKACHUMACKHUX X035 CTBEHHBIX 30H ASEPBANI)KAHCKOM PECITYBJINKA

BriBoabl

BocnprHuMass BaXHOCTb PELIEHMS CTOJIb TPaHAMO3HBIX 3a4a4 110 CO3JAHUI0 H
HapaIIMBaHUIO HKOHOMHYECKOTO TOTEHIMAja OTIACIBHBIX PErHMOHOB PECHyOJIIMKH, B TOM YHUCIIE
NpUMOpCKUX Tepputopuil Kacrumiickoro mopsi, Uisi JOCTHIKEHHUS Leleld B pecIyOiHKe 0JDKHA
IIPOBOAMTHCS  IOCIENOBATENbHAs,  IOJTAallHAasg  IOJWTHKA, HAuMHasg €  IOArOTOBKH
KBAJM(HULIHUPOBAHHBIX KaJIpoB, BHEIPEHUs Haubojiee KAayeCTBEHHBIX M KalUTAJIOEMKHX BHUI0B
00CITy’)KUBaHMsI, COOPY>KEHUSI COBPEMEHHBIX KOMIUIEKCOB U OOBEKTOB.
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Environmental protection

EVALUATION OF WELL WATER POLLUTION USED FOR DRINKING BY
RURAL POPULATION ON THE COLCHIS LOWLAND
ON THE BACKGROUND OF INTENSIVE USING CHEMICALS
AT AGRICULTURAL LANDS (August 2018)

Tsulukidze L., Chakhaia G., Supatashvili T., Kvashilava N.,
Khubulava I., Kvirkvelia I.

Ts.Mirtskhulava Water Management Institute of
Georgian Technical University
ave. |.Chavchavadze 60°, 0179, Thilisi, Georgia
E-mail: levanitsulu@mail.ru; gogachaxaia@mail.ru

Introduction

Georgia present the country, which has big resources of the most important natural product in the
World — water, suitable for drinking [1], but despite of water resources abundance in Georgia, availability of
clean drinking water remains a problem, because except for densily urban populated area, there are no
centralized water supply systems, that caused finding autonomous sources of drinking for certain part of the
population (village population) and therefore necessity of using groundwater (well water) for drinking.

Recently, on the background of intensive development of agriculture, the problem of ground water
pollution became actual, because the use of mineral fertilizers and pesticides becomes unmanageable on the
agricultural land by local population, that causes the transportation of chemical pollutants (nitrate, nitrite,
ammonia, pesticides and heavy metals) in water used for drinking by population.

It should be noted that the most dangerous sources of pollution of the biosphere are nitrogenous
fertilizers: sodium nitrate, potassium nitrate, ammonium nitrate, urea, and ammonium sulfate. Especially the
nitrate forms, which characterised with high solubility and an ability of movement, therefore easily transfers
into the ground water, that’s appears reason of creating (ion) and distributions of many acute diseases (Renal
failure, cardiovascular diseases, respiratory diseases and urinary systems, etc.) [2].

The main part

The problem is particularly acute in the Colchis lowland rural population, due to the absence of water
supply for rural populations on the Colchis lowland yet, often the only source of drinking water is wells
water, which depth mainly is 2-30 meter, constant observation of the ground water resources of the regime,
formation. Also, the quality and extent of contamination are unknown, accordingly, there is no indication of
management systems are needed in order to completely eliminate or substantially limit well water polluting
factors.

All of the above indicates, that on the Colchis lowland is necessary as monitoring of pollution sources
and nearby wells water chemical containing determination (The last 30 years in this respect nothing has been
done), To determine the influence of intensive using chemicals in agricultural land on well water quality
used for drinking by population.

To accomplish this, scientists of Tsotne Mirtskhulava Water Management Institute of Georgian
Technical University were sent to seven municipalities of Colchis lowland on the Autumn 2016 for
determining chemical pollutants in the wells water used for drinking by rural population.

Below is presented wells used for drinking by rural water nearby agricultural lands (see photos
1,2,3,4), where has been used as fertilizer so pesticides in order to improve plant productivity.
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EVALUATION OF WELL WATER POLLUTION USED FOR DRINKING BY RURAL POPULATION
ON THE COLCHIS LOWLAND ON THE BACKGROUND OF INTENSIVE

ECOCHEMICAL TREATMENT OF AGRICULTURE (August 2018)

The Analyzes of well water have been carried out on the site using by the mobile chemical
laboratory (CEL Advanced Drinking Water Laboratory, see photo 5). The results of the research are
given in table 1.

Table 1
The results of chemical analyzes of wells water
used for drinking by rural population

Sampling place Coordinates Depth, | PH | Nitrite, | Nitrate, |Phosphate, TDS
m mg/l mg/l mg/I mg/L
Abasha vil. Sabokuchao | 4213328 | 4210794 5 7.8 | 0,006 0,7 4,38 158.6
Abasha vil. Sabokuchao | 4213363 | 4210819 5 7.4 | 0,005 0,4 0,77 197.6
Senaki vil. Nosiri 4215076 | 4208415 7 7.2 0,001 1,4 5,32 208.6
Khobi Dadiani str. 4219684 | 4153004 5 75 | 0.016 0.6 3.20 268.45
Khobi vil. Qvaloni 4216389 | 4157601 4 7.7 0.012 1.0 3.53 505.7
Zugdidi vil. Chitatskaro | 4227581 | 4149674 9 7.6 | 0.013 10.6 3.96 272.35
Zugdidi vil. Odishi 4232469 | 4154770 8 7.7 0.03 1.3 2.58 166.5
Zugdidi vil. Kortskheli | 4233999 | 4157649 25 7.9 0.012 2.2 3.07 108.22
Tsalenjikha vil. Phabrika | 4236693 | 4202189 7 7.45 0.01 1.8 3.01 122.2
Tsalenjikha vil. Nakifu 4236204 | 4205712 9 7.56 | 0.009 9.7 0.67 131.5
Tsalenjikha vil. Nakifu 4233449 | 4205566 5 75 0.01 3.0 0.74 21.4
Tsalenjikha Zugdidi str | 4236448 | 4201800 | Tap 7.7 0.006 3.3 1.04 85.8
water
Chkhorotsku vil. Patara 4229871 | 4206914 8 7.8 0.007 2.9 1.3 97.6
chkhorotsku
Chkhorotsku vil. Mukhuri | 4237324 | 4210605 6 7.74 | 0.009 1.7 1.4 59.9
Chkhorotsku vil. Chogha | 4234456 | 4211666 6 7.7 0.004 3.5 1.39 77
Martvili vil. Taleri 4232536 | 4218790 6 7.68 | 0.003 3.8 2.55 236.6
Martvili vil. Didi Tchgoni | 4229042 | 4220430 5 7.9 0.003 1.3 2.25 286.6
Martvili vil. Khuntsi 4223337 | 4223497 6 75 | 0.005 15 1.38 215.15
The maximum 0,2 50 3,5
permissible concentration
mg/l
Conclusion

According to of analyzes results, nitrite containing of wells water selected for analyzer ranges
between 0,001-0,014 mg/l/, nitrate 0.4-4.1 mg/l, phosphate - 0,77-5,32 mg/I, results were compared
with data of technical regulations for drinking water, according to these phosphate content in some
cases higher than the MPC. [3;4].

Because every selected wells water are used for drinking, the results of the processing time
also used health Requirements for bottled drinking water quality, according to which nitrite
containing should not exceed the 0,005 mg/l. From our selected 14 analyzing wells nitrite
containing are more the 0,005 mg/l in 6 well and 0.005 mg/l in 4 well [5].

Thus, field researches implemented by us in seven-municipalities of the Colchis lowland is
the first attempt of the intensive monitoring on the water quality, after the 30 years pause.
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INTRODUCTION

The Tartar is a typical mountain river. It is one of the greatest watery tributaries of the Kur. The length
of the river is 200 km, the average annual flow is 750 min/m?, water catchment area is 2650 km?, the average
height of the basin is 1820 m. It falls the river Kur at 523 km distance from the mouth where the absolute
height is only 3 m. The river mouth is situated at the height of 3120m. The main tributaries of the Tartar are
the Lev, the Trghi and the Tutkhun. The basins of the river Tartar mainly have mixed feeding due to melted
snow, rains and underground water. In the territory of the RA numerous mountainous rivers are flowing
which differ with their big slopes determining the turbulence of the flow. The battered flow formed as a
result of spring floods and rainy high waters brings sediments with the stream accumulated from the
destruction of the basin surface. The feeding of the rivers with silts also occurs due to the products of water
course erosion [2].

Conflict setting. At present the rivers of the RA including the rivers basins of the Tartar are widely
used connected with the realization of great water management and hydro energetic engineering (in case of
designing reservoirs, feed ditches, hydropower stations, scrappers and other infrastructures). Great attention
is paid to silt flow connected with this. However, at present the activities covering all the questions and
concerning the silt flows of the RA are not being held. It is necessary to refine the methods of solving the
problems connected with sediment currents in river bed scours, particularly, the problems of meandering and
delta formation of mountain rivers (actual for the Tartar), and also the problems which are connected with
local and general river bed scours.

Research results. The tributaries of the Tartar basin and in the total territory of the RA as well are
studied very poorly from hydrological viewpoint up to nowadays. The first water measurements started in
1925 in close section of hydrological station of the Tartar near the village Mataghis and then in 1950 the
observations were begun on the site of Maghavuz.

The turbidity expressed in grams in 1 1 or in 1 m*® waters was generally determined by taking the silts
out from the water samples with filtering the silts on analytical scales. According to the data on the silt
weight in the sample the turbidity of the water was distinguished by the formula [2]

p =" /3, &)

A

where P, —is the weight of silt in the sample in grams, A- is the volume of the sample.

In case of mixed feeding the stream which feeds the prevailing part of the flow is considered to be
dominating. For the Tartar in the observatory of Stepanakert the rain feeding (44%) and in the observatory of
Mataghis underground feeding (48%) are dominating. Using the analytic method the average annual
discharges of the Tartar are determined in the discharge section line of MHPS (table 1) [3].
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Table 1
The average annual discharge of the Tartar

Flow probability, ¥%) 1] 5] 10| 25| 50| 75| 9| 95| 97| 99

Tartar - Mataghis

Average discharge, m*/s 405| 350 325| 280| 240| 195 16.2| 142| 125\ 107
Tartar - bridge Vagaus

Average discharge, m¥s | 22.2| 202 | 19.2| 17.3| 158| 140| 124 | 114 | 10.8 9.8

The coefficient of the change of average annual flood of the Tartar differs from 0,16 to 0,32. The
main parameters of the average annual flood with slendered ranges are given in Table 2, and the monthly
distribution is given in Table 3 [1,2].

Table 2
The main parameters of average annual discharge of the Tartar with slendered ranges

The time for Average annual yield, .
. 3 With
Observatory observations m's slendered | O |, %
n/n Factual | Slendered | Factual Slendered range '
range range range range
1 Tartar- Jermajur 11 35 1.54 1.67 0.19 3
2 Tartar-Karjachar 35 50 5.16 5.19 0.16 3
3 Tartar-bridge 18 50 15.2 15.3 0.24 4
Vagaus
4 Tartar- 16 50 17.4 17.9 0.24 4
Maghavuz
5 Tartar- Mataghis 50 50 23.0 23.0 0.24 4

Table 3
The distribution of average annual discharge of the Tartar in %

/| Observatory Ll | v | v [ v v v ax | x| x| xi

n

1 2 3 4 5 6 7 8 9 10 11| 12| 13| 14
1 | Tartar-Jermajur 33| 32| 34 75| 246 | 245| 102 | 61| 48| 45| 41| 38
2

3

Tartar-Karjachar | 4.6 | 4.4 | 4.9 91| 193| 193| 100| 70| 6.0| 55| 52| 4.8
Tartar-bridge
Vagaus

4 | Tortar 35| 36|51| 11.6| 212| 181| 11.0| 65| 57| 51| 47| 39
Maghavuz

5 | Tartar-Mataghis | 3.6 | 3.6 | 49| 116 | 19.7| 19.0| 10.7| 6.9| 57| 54| 48| 4.1

37|38 52| 109| 183| 197| 109| 69| 59| 54| 51| 4.2

Concerning the morphological dependents, we notice that in [4], basing on the theory of similarities
and measurements and using the postulate of K. I. Lostin on the dependence of the morphometrical
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characteristics of the river upon the slope of the site (i), water capacity (Q) and size of the river bed sediment
(d), we get the connection between the length of the river (b) and depth of the current (h):

m |b m Q
\E= \/C—bm- ()

nlh  n Q
J; =Vozm= ©)

where C,, C,, m, n —the parameters of the river which are determined by the empiric method.
The movement of the channel flow should satisfy the basic rules of mechanics: by hydrodynamic
equations and other dependences between the parameters of the flow and the characteristics of the channel.
Taking into consideration that the movement of the given flow in natural channels, as a rule, we can
write the unequal and non stationary dynamic equations in this way (the definitions are popular):

%( +h+ﬁ)=—(3al+“2”2). @)

2g gdt R4

The equation of the balance of liquid mass and hard granules have the following appearance:

g4 d
2y (5)
at al

Az 1 3(gs) 0
8t  bs, al ’

(6)

where A - is the wetted section, z - channel bed datum, S,- proportion of solid material in the unit of soil
content, S - concentration of the current with suspended sediments.
The equation of the bed material transport capacity of the flow may be written in this way:

2z
S = v 35—”( +h+ Di)] )
we o, al 2g

The value of S determines that quantity of sediments in the unit of mixture content which may be
brought by current with the presence of its characteristics, w — is the average hydraulic size of the sediments,
p. and p . are the density of solid granules and liquidity, the relative density of the current.

To above mentioned equations we can add the regularity of channel slope change along the distance,
the formula of A. Shoklin, the formula of Shtrikler—Changa and the dependence establishing the connection
between the diameters of river bed sediments and the speed of the flow in case of the sediments being in
limited balance.

In case of moving the river flood in the equations the movement of the power of the inertia is
considerably less than the power of friction. It means that in case of studying the issues connected with

channel formation when the shape and parameters of the flow change during the time we can neglect the
terms depending upon the time and the equations (4-7) are simplified.
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CONCLUSION

The proposed system of equations together with morphometric dependencies allows to solve various
problems associated with the movement of sediment flows in eroded channels, particularly, the problem of
meandering, river delta formation and the problems associated with local and general erosion of the channel
as well.
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BBeaenue

[laBo#k¥ SBISFOTCS OHUM W3 YaCTO MOBTOPSIONIUXCA M HanOOJee 3HAYMMBIX OITaCHBIX MPHUPOIHBIX
SIBJICHUH, OXBaTHIBAIOIIMX OOJIBIIME TEPPUTOPHHM. HEoKUIaHHBIC [MAaBOJAKHM HAHOCST OTPOMHBIN
MaTepraIbHOHN yIIepd SKOHOMHUKE CTPaHBI M SBISIOTCS CEPBE3HOW yrpo30H IUIsl AKU3HU U 370POBbSI JTIOACH.
Ota mpobiemMa CTOUT HanboJee OCTPO B TOWMaX PeK M Ha MPUMBIKAIOIINX TEPPUTOPHUSX, T/I€ XO3STHCTBEHHAS
JeSITEIBHOCTh OCYLIECTBIIAETCS 0€3 y4eTa pUCKOB MAaBOJKOB M HaBOJHEHUH. [IaBoIkK 1 cOmyTCTBYIONINE UM
HETaTWBHBIE SIBICHUS  SBISAIOTCA Yrpo30il HE TONBKO DKOHOMHKE CTPAaHBl, HO ¥ HAIMOHAIHHOU
Oe3onacHocTH. [103TOMY MAaBOAKU M COMYTCTBYIOIIME MM HETATUBHBIC SBJICHHS TPEOYIOT OTBEACHUS UM
0cOo00H poNM TPU OLEHKE W aHalIW3e JKOJOTHYECKOi Oe3omacHOCTH.B Hacrosimiee Bpemsi m3ydeHue u
yIpaBleHHe pUCKaMu IproOpeTaeT Bce OOJBIIYIO aKTyadhbHOCTh. B TaHHOM cTaThe pacCMOTPEHBI OCHOBHBIE
9TaIlbl aHAJIH3a THAPOMETEOPOIOTHUECKIX PUCKOB U UX OYEPEIHOCTHEHA OCHOBE 0000IICHUS JTUTEPATYPHBIX
JMAHHBIX TI0 M3YYEHHIO JaHHOTO Bompoca.AzepOaikaH, Kak M JAPyrue CTPaHbI, CTOIKHYJICS C MPOoOIeMoi
BCE BO3pacTarolero yncia karactpod.C npuMeHeHHEeM TEOpUH BEPOSTHOCTEW MPOU3BE/ICHA CTaTUCTUIECKAs
OTICHKA PHICKa MaBOAKOB Ha p. Kypa Huxe BnageHus p.Apas.

K 0co00 omacHeIM CTUXHWIAHBIM OEICTBUSM OTHOCSITCS 3aCyXH, yparaHbpl, HABOJHEHHS ¥ TaBOJKH,
JIECHbIC TIOXKapbl, JIABUHBI, CEIM W CWiIbHbIe JIMBHH. OHWU HAHOCAT OONBIION ymiepd BCeM OTpacisiM
SKOHOMHKHW TIPEACTaBISIOT CEPhE3HYH0 OMAcCHOCTh [UIsl JKU3HU 4YeloBeKa. B pesynbrate aHanmsa
MIOCJIE/ICTBUH 3TUX SIBJICHUH 1O pazMmepy yilepOa Ha pa3inyHble chepbl SKOHOMUKHUIIEPBOE MECTO 3aHUMAIOT
3aCyXH; Ha BTOPOM MECTECTOSAT 3KCTPEMalbHBIETHIPOMETEOPOJIOTHUECKHE SBIEHUs (yparaH, CHIIbHBIN
BETED, IIKaJl, CMepY); Ha TpeTheMMecTe— HaBoaHenust u naBoaku[cromun E.IT.;,Crnecapesa JI.C., 2010].

B pesysbTare onacHbIX rugpoMeTeoposoruueckux seiaeHuit ¢ 1980 mo 2000 rr. B Mupe noru6io 1,2
MJTH YeJIOBEK, a ymepO OT MOCIeACTBUN 3THUX sABJIeHHI cocTami Ooiee yeM 900 mupa momapos CIIA. Tlo
JAaHHBIM MIOHXEHCKON KOMIIAHUU TIEPECTPAXOBaHUS YMCIIO 3HAYMMBIX MPHPOJIHBIX KaTacTpod 1o
cpaBHeHHIO ¢ 80-MHM rojamMu TOBBICWJIOCH OoJiee 4YeM B JIBa pa3a,uTO MPUBENIO K POCTY 3KOHOMHUYECKUX
noTeps B 7,3 pasa.

Ha BcemupHoil koH(pepeHINr M0 yMEHBIICHHIO omacHocTH OenctBuil B stHBape 2005 r. B . KoGe
(Slmonus) 6pUTO OTMEUEHO, uTO «PHCK Oe/CTBYSI BOSHUKAET B TOM Ciydae, KOT/la THIPOMETEOPOIOT HUECKUE,
TEOJIOTHYECKHEe W JIPYTHe OMACHOCTH BCTYMAIOT BO B3aWMOJCWUCTBHE C (DAKTOpaMu YSI3BUMOCTH
(bu3HIecKoro, COUAIBLHOTO, SKOHOMUYECKOTO U 3KOJIOTHIECKOT0 XapakTepay». [IpnanHoi MHOTHUX OeICTBHMA
SIBJISIFOTCSI TUPOMETEOpOIOruueckue sipiieHus. HecMoTpst Ha To, 4TO BO3pacTaeT OCO3HAHUE U YKPEILISETCS
MOTCHITMAJI pearupoBaHMsi Ha OCICTBUA, MPU3HACTCS BAXKHOCTH YMEHBIIICHUS PUCKAa OCICTBHIA, ACTICKTHI
YIPaBICHUS PUCKOM CTUXHUMHBIX OCICTBHIA M CHU)KEHHUS 3TOTO PHUCKA, TO-TIPEKHEMY SBISIOTCS MPOOIeMOit
riobansHOTO Macirada [Kobe, Anonus, 2005].
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OcHoBHast yacTh

Karactpoduueckue HaBOJHEHUS M MAaBOAKM IPEACTABISAIOT cOO0M HauOOJBIIYIO ONACHOCTh, KOIZA
HapyIIaeTCAX03AHCTBEHHAs IeATENIbHOCTh. B pe3ynbTare u3 X03s1CTBEHHOTO HCIIOIB30BaHUS UCKIIFOUAIOTCS
BCE MOIMEHHBIE YroAbsi, HAHOCUTCS OOJbIIOW ymiepd HaceJIeHHBIM MyHKTaM WUH(pacTpykType [UcTomuu
E.IT., Crecapesa JI.C. , 2010].

[lo cratucTueckuM JaHHBIM BcemMHupHOW MeTeopoJIOorHuecKkoil OpraHu3ali O MOCIEACTBUAX
OTIACHBIX MPHUPOIHBIX SABICHUH 32 XX BEK B MHPE BO BPeMs HABOIHECHHUH MOTHOJIO OKojio 10 MITH YelToBeK.
Ha TteppuTopusax,moJIBEp)KEHHBIX HABOJHEHUSAM M MaBOJKaM, IPOXHUBAIOT OKOJO OJHOI0 MWJIMAapaa
yenoBeK. HecMOTpsi Ha MIMpOKOe MpUMEHEHHE WH)XCHEPHBIX Mep 3allUThl OT HABOAHEHHH, B III00ATBHOM
MacmrTabe B XX BeKe IKOHOMHUECKUH yIiepO OT HABOAHEHUH BO3PACTAIL.

Ymep6 ot HaBomHeHuil yBenawuwicsu B Hauane XXI Beka. [lo gamreiMm BMO, BO BpeMs JETHHX
HaBoxHeHUH 2002 1. 00mas miom@aab 3aTOIUIEHHBIX TEPPUTOPHI pa3IMIHBIX TOCYAAPCTB COCTaBMIA boee 8
MIH kKM%, 17 MIIH XuTeleil IMIUIHCh KPOBa, OKOIO 3 ThIC 4eloBeK morubmn. Obummit yiepd, HaHeCeHHbIit
HaBogHeHUsIMU, cocTaBuil 30 wupa gomwtapoB [Mamuk JLK., 2005]. Ilorepu oOT HaBOJHEHUM,
npomsomeqmux B Yexunm jerom 2009 r., cocraBunmbomee 5,6 mupa kpoH (6omee 200mmH EBpO).
Haonuenus Ha tore Kutas nmetom 2010 r. cranu npudynHoi rubenu 135 denoBek, a SKOHOMUYECKHH yIepo
npeseicun 3,8 mipa nomiapoB. TakuM 00pa3oM, HAaBOAHEHHMS M IABOJKU OKAa3bIBAIOT MPSMOE WM
KOCBEHHOE BO3/IEIICTBHE HA BCE OTPACIH SKOHOMHUKH.

[MaBogku m HaBoAHEHUs Ha pekax AsepOalimkaHa (GOPMHUPYIOTCS KaK TOXAEBBIMH, TaK M TallbIMU
Bojamu. HaBomHeHust HaOmomaroTes, B OCHOBHOM, Ha pekax Kypa u Apa3. Kak npasuiio, macmtab u ymepo
OT HaBOJHEHHsI UMEET TeHJEHIMIO K YBEIMYEHHUIO BHU3 MO TedeHuio. CienoBaTeNbHO, OT HaBOJAHEHUH B
HIDKHEM TedeHnu pekn Kypa 6ombiie Bcero crpamaet Azepbaiimkan [manoB @.A., ['acanosa H.U., 2015].

B Aszepbaiimkane, Kak ¥ B JAPYTrUX cTpaHax OacceitHa Kypsl, cymiecTByeT OMBIT MpenoTBpaIIeHUs
HABOJIHEHUI U MaBOJKOB C IMOMOIIBIO CTPYKTYPHBIX Mep, T.€. HHXKEHEPHBIX COOPYKEHUH (BOJOXPaHMIMII,
namM0, OeperoykpenuTenbHbIX COOpYyXeHHMH, W T.O.). K coxaneHuto, oueHb Mano BHUMAaHHS YIENsSeTcs
HECTPYKTYPHBIM MepaM (OIleHKa pHUCKAa HAaBOAHEHHWH, CHUCTEMa paHHEro NpeAyNpeKICHHS, MPOTHO3bI
MABOJIKOB M HAaBOJHEHWH, CTPaxOBaHHWE OT HMX, JECOHACAKACHHA U T.A.)Pe3ynbTaTsl aHaiM3a 4YacTOTHI
HABOJIHEHUI, UMEBIINX MeCTO B AzepOaiipkane B epuoa 1966-2010 rr. mokaszanu, 4ro HaumHas ¢ 1998 r.
ona pe3sko ysemmumitacsk [UN FCCC, 2010].

Bo mHOrHX cTpaHax u3yueHHIO (eHOMEHa pucka yAessitoT Oonbinoe BHuMmanue. B CIIA B psane
oTpacjel co3/aHbl CHCTEMBbl aHajlh3a U MEHEeKMEHTa pucka. B HacTosiee Bpemsi pa3paboTaHbl HAy4HO-
METO/JINYECKAE OCHOBBI OIIGHKM PHCKOB B pPAa3lIMYHBIX OOJIACTSIX OKOHOMHKH: JUis O€30macHOCTH
NPOMBIIIEHHOCTH [IPY aBapUIHBIX CUTYaIUsIX, IPH OLIEHKE PUCKA JUIS 3J0POBbs M O€30MIaCHOCTH YEIOBeKa,
reoJIOTMIecKoi 0e30MacHOCTH TEPPUTOPUI W B THIPOTEXHHUYECKOM CTPOUTEIbCTBE. B Hacrosiee Bpems
TakKasi OLIEHKA SIBJIICTCSI OCHOBOW JUISl NMPUHATHA PEIICHUN B Pa3IMYHBIX OONACTSIX SKOHOMUKU U TEXHHUKH
[Mupuxynasa LI.E., 2002].

MHorue aBTOpbI MyONUKAIWH, MOCBAMIEHHBIX MpobieMe pUCKa, OTMEUYAOT OTCYTCTBHE CTPOTOTO U
OOMICNTPUHATOTO OmpeneneHus NOoHATHA pucka. CIEKTp MHOXXECTBa OIpeleNieHHH BechbMa LIMPOK: OT
00IIIEMETOI0IOTHYSCKUX (OPMYIUPOBOK IO CTPOTUX MATEMAaTHYECKMX IMOHATHIA.B aHIIMICKOM s3bIKe
CJIOBO «PHUCK» UMEET [IBa 3HAUCHHS: caMO HeOIaronpuaTHOE COOBITHE U BEPOSTHOCTH (BO3MOXKHOCTB) 3TOI0
coObITus [Beninson D., 2002].

[ToaTOMy BBIAENSIOT Ba OCHOBHBIX, MPUHIMIHAIBHO PA3IMYHBIXIIOAXOI0B K MOHATHIO pHcKa. [Ipu
NEPBOM IOJIXOAE, PUCK — 3TO OXKMAaeMbli ymepO (B CTOMMOCTHOM BBIP&KEHHMH) C YKa3aHHEM MeEphbI
HEOoMNpeneNEHHOCTH €ero JocTwkeHusa. llpuBropom — puckbe3pasMepHas Mepa HEONpPEIeTEHHOCTH
OCYILIECTBIICHUSI HEOJIArONPUSITHOTO COOBITHSA C 3alaHHBIM ypoBHeM Bpena [Imurpues B.I'., 2002].

OTuaBa TMOAXOJa B3aMMOCBA3AHBI: HMES COBOKYIHOCTh HEONPEIENIEHHOCTEH OCYIIeCTBICHUS
HEOIaronpuATHOTO COOBITHS C 33JaHHBIM YIIEpOOM JJIsi HWCYEPHBIBAIOLIETO MHOXKECTBA Pa3IMYHBIX
yIepOoB, MOKHO OLICHUTh OKHIAEMBI CpeHuil (MakcuMalbHbIi, MUHUMAaJIbHBIA, HanOonee BEpOsSTHBIA 1
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T.JI.) yumep0d M IOIy4uTh IpPEACTaBIE€HHE O BEPOATHOCTHOM paclpeleneHuH ymepba. IIpu stom mox
yIepOooM MOXKET MOHUMAThCSL M 0oJiee MMPOKOe MOHSITHE BpeAa B COOTBETCTBYIOIINX €ANHUIAX U3MEPEHHSL.

VYnpaBneHue puUCKaMH B MEPBYIO Odepenb MOApa3yMeBaeT MX WIACHTU(HUKALHIO, aHAJIN3 U IPOTHO3
BeposATHOCTH MX HacTymieHus [Tuxomupo H.IL., Tuxomupoa T.M., 2010]. Beimenstor cnemyromue
OCHOBHBIE 3TaIlbl PUCK-aHATHM3a:UICHTU(PHUKALINS PUCKOB, OLEHKA BEPOSTHOCTEH COOBITHUH, KOTOPbIE MOTYT
HaHecTH OOBEKTy yIIepO,0npeneseHne CTPYKTYpHl MIpenoiaraeMoro ymepba (mpsMble W KOCBEHHEIE
yOBITKM),IOCTPOCHHE ~ 3aKOHOB  pacmpefelieHuss ymepda OT KaKAOTO COOBITHA,  ONpe/cieHHUe
KOJINYECTBEHHON XapaKTEPUCTUKU MEPBI PUCKA, OIPEIEICHNUE BOZMOXKHBIX METOAOB BO3/EHCTBUS Ha PUCK U
orieHka uX J((OEKTUBHOCTH, pa3pabOTKa M TPUHATHE PEIICHUS O BHEIPCHWH KOHKPETHOTO Habopa
MEPOTPHUITHI 10 YIPaBICHUIO PUCKOM. TpH OCHOBHBIX TOAXO0Ja, KOTOPHIMH OOBIYHO PYKOBOJCTBYIOTCS
npyu  (HOPMHPOBAHUHM «ONTHMAIBHOIO» HabOpa METOIOB YIPABICHHUS PHUCKAaMH, BKIIOYAIOT B ceOs:
COIIOCTaBUTENbHBINA aHAIN3 3aTPaT W BBITOJl; PUCKA U BBITOJ; 3aTpaT M PHUCKa; KOHTPOJIb d(P(PEKTUBHOCTU U
PE3yIbTAaTOB BHEIPEHUS MEp M0 CHIKEHUIO PUCKOB - IIOCJIEAHUI 3Tall PUCK-aHAIN3A.

OTH 3TanbIpUCK-aHalN3a €CTECTBEHHBIM 00pa3oM pa3OuBarOTCsS Ha JBE IPYNObl: 3Tambl 1 — 5
COCTaBJISIIOT OlIEHKY pHUcKa (riskassessment), atarnbl 6—8 —ynpasienue puckoM (riskmanagement).

O030p CyLIECTBYIOIIMX METOAOB OLEHKM PUCKA M HX MNPUMEHEHHE B PAa3JIMUHBIX 00JacTAX
YeJI0OBEUeCKOll NesTeTbHOCTH IOKa3bIBAaeT, YTO AKTHBHOE Pa3BUTHE W BHEAPEHHE METOJOJOTHH OIEHKH
pucka oTHocuTcs K 70-M rojam mpoIIIoro Beka. JTO CBS3aHO, B MEpBYIO ouepenb, ¢ nmpuHsatuem CILA,
Snonwnelt u psmom crtpaH 3amagHOW EBpOIBI 3aKOHOB MO 0€30MacCHOCTH W CTPAXOBAHHWIO HACENEHHs OT
NPUPOAHBIX ¥ TEXHOTEHHBIX KaTacTpod. TomYKoM Al pa3BUTHs TEOPUH OLEHKH PHCKOB SBUJIACh 3aMCHA
KOHLEIINH «a0COMIOTHON HAAEKHOCTH» Ha KOHLETILHUIO «IOITyCTHUMOTO PUCKA.

K HacTosmemMy BpeMEHH TEPMHHOJIOTHS KW OCHOBHBIE IOJIOKEHHS OLIEHKM PHUCKAa B JOCTAaTOYHOMN
CTereHN YHH(DUIIMPOBAHBI U aIalTHPOBAHBI K CYHIECTBYIONIMM MUPOBBIM MPOLIEAYPAM OLEHKH PUCKA, JaHbI
oTpeiesIeHHUs] MHIUBUYaIbHOT0, COLIMAIBHOTO U €Il LEI0ro psifa puckoB. COBpeMEHHBIE NPEICTABICHUS
0 PHUCKE OTAAIOT MPEANOYTEeHHE BEPOATHOCTHOMY ITOAXO.Y.

Benymas ponp HeonmpeaelaEHHOCTH B aHAIM3€ W OLEHKE pHCKa CIIOCOOCTBOBAIO Ppa3BUTHE
CTaTUCTUYECKOTO MOAX0/a, 0a30BBIMH METOJIaMH KOTOPOT'O CIIY>KaT BEPOSITHOCTHBIN (YAaCTOTHBIN) aHAU3 U
OaifecoBCKUI TTOXO.

Ilon «oueHKoW pHCKa» B CTAaTHCTHKE PacCMaTPUBAETCSl IPOLECC BO3IACHCTBHUS ECTECTBEHHBIX
MIPUPOJIHBIX SBJIEHUN. PUCK, Kak BEpOATHOCTHAS BEJIMYMHA, YKA3bIBAET MpeaeIsl BOZMOKHOCTEH, B KOTOPBIX
OH HaxOJUTCA U HE MOXET ObITh TOYHO OLeHEeH. [Ipu pacuerax, CBS3aHHBIX C HABOJHEHUSAMH, O] pUCKOM R
HaJ0 TOHUMATh BEPOSTHOCTH IOSBICHHUS IaBOJAKA C MAaKCHMAJbHBIM PacxXolOM B 3aJaHHOE BpeMs C
W3BECTHOM 00€CIIeYeHHOCThIO B TaHHOM cTBOpe [KaptBenumBuau H.A., 1975]:

R(x)=1-F (x), (1)

rae R(x)- BeposITHOCTH (PHUCK) MPEBBIMIEHUST HEKOTOPOTO 3a/1aHHOTO YHCIa X.

B poccuiickoit THaponornueckoid TpakTHke R(X) Ha3pBaloT (QyHKIHMEH 00ecredeHHOCTH WU
obecnieueHHOCTHI0; F(X)- nHTerpanbHas pyHKIUS pacrpeaeeH s Cy4aifHOW BEIMYUHbI (B JAaHHOM CITydae
MaKCHMAaJIbHBIX PAacXO/J0B BOBI), TIOKa3bIBAET BEPOATHOCTH TOTO, YTO CIIydailHas BEJIMYMHA HE MPEBBICUT
HEKOTOPOE 33JaHHOE YHUCIIO X.

BeposiTHOCTB, Ha3bIBaeMasi puckoM R, Toro uto coObiTie Q POU30MIET O KpaiiHel Mepe OJMH pa3 B
TEYEHUH NITOCIIENOBATENBHBIX JIET ONpeeNsieTcs o popmMylie:

1Y —n
R, =1-|1-2] =1- FQ)
)

U3 stoit hopmyIsl cremyer, YTO MOXKHO HOPMHPOBATh CPOK CIIY>KOBI COOPY)KEHHSI U BEPOSTHOCTER,

NPEBBIIICHNS PACIETHOTO PACX0/Ia 3a ITOT CPOK, T.€. BeraucianTh F(Q):

FQ=@-R,)™ @)
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u onpeneants Q mo Hadgennomy 3HadeHuio F(Q). ITocme toro, xorma BepositHocth F(Q) 3amana,
Ha/I0 BBEIOpATh PYHKIHUIO pacipeaeeHHs.

Jia  anmpokcUMAaIM  CIy4YaHON CTATUCTHYECKOW BBIOOPKH OJKCTPEMANbHBIX XapaKTEPUCTHK
TEOPETUUECKOW (PYHKIMEH pacmpenesieHs UCIONb3yI0T OAWH U3 TpeX MpeAelbHbIX 3akoHoB: ['ymoens (I
tun), @peme (I tum), BeitObyna (III tum). 3a pyOeskoM B HpakTHKE PacdeTOB MaKCUMAaJbHOTO CTOKa
Pa3INYHON BEPOATHOCTH TPEBBINICHUS IIUPOKO HMCIOIB3YIOTCS 3aKOH pactpeneneHus ['ym6ens. [Tocobue
M0 OMNpENeNICHUI0 PACUYETHBIX THUAPOJOTMYECKUX XapaKTePHCTHUK PEKOMEHAyeT B KadecTBe (QyHKIMU
pacmpeneneHuss BEpPOSATHOCTEH MaKCHMAaJbHBIX  PacXOJOB BOJBl  TpEXMapaMeTpUYEcKoe TraMMa-
pacrpeneneHue.

B nanHOI1 cTaThe MpUBEICHBI pe3yIbTAaThl CTATUCTHYECKON OLICHKH pPUCKa MaBOAKOB Ha p. Kypa Hmxe
BIQJICHUSI P.Apa3 Tocje CTPOUTENHCTBA BOJOXPAHWIMIN C TPUMECHEHHEM TEOpUHM BeposiTHOCTeH. Jlis
uccnenoBannii BeiOpanbl cTBopel Cyppa Ha p.Kypa m Caatnel Ha p.Apa3. [IpomomkuTensHOCTh PsIOB
HaOIIOACHUH TTOCIIE CTPOUTEIHCTBA BOJOXPAHIIIHII COCTABIISIOT COOTBETCTBEHHO 44 1 36 JeT.

HNurepBajbl U yacToTa naBoakoB Ha p.Kypa-Cyppa u p.Apa3-Caatibl

p. Kypa-Cyppa p. Apaz-Caatiibl
epBa. actora, | p’ m epBa acrora P m p“(X =X
HNHTCPBAJIbI 4acCToTa, = X HHTCPBAJIbI qacToTa, = =
(m*/c) m n | PIX=x (m*/c) m n
491-500 1 0,023 1,000 148-200 3 0,083 1,000
500-750 7 0,159 0,977 200-300 4 0,111 0,917
750-1000 17 0,386 0,818 300-400 8 0,222 0,806
1000-1250 8 0,182 0,432 400-500 3 0,083 0,584
1250-1500 2 0,045 0,250 500-600 8 0,222 0,500
1500-1750 4 0,091 0,205 600-700 4 0,111 0,278
1750-2000 2 0,045 0,114 700-800 1 0,028 0,167
2000-2250 2 0,045 0,068 800-900 2 0,056 0,139
2250-2750 1 0,023 0,023 900-1000 2 0,056 0,084
1000-1480 1 0,028 0,028

m
Hpumeuanue: p* =— - yacmoma coOvIMuUA UIU mnupuueckas obecneueHHoCH
n

Cpennue MakcuMallbHble pacxojsl Boabl B cTBopax Cyppa m Caatrisl 3a 3TOT MEpPHOA paBHBI
cootercterHo 1100 M%/c un 505 m*/c. CpenHexBaapaTHIecKoe OTKIOHEHHE COOTBETCTBEHHO PaBHBI 472
M/c 267 M/ .

BriOpanHblii 3aKOH pacrpeneneHus MakCUManbHbIX 3HaueHHil ymOens mmeer Bup [Cuxkan A.B.,
2007].:

P(X <x) =F(x) =exp{-exp[-a(x-q)]} (4)
rae q-MO]la cnyqaﬁHoﬁ BCJIIMYUHBI X, OIIPEACTIACTCSA 3HAUCHUAMMA CPECAHETO U CPEAHCKBAAPATUYCCKOTI'O
otkinonenus (CKO) ucxomnoro psiga no dhopmyse:

q =x¢,-0,450, (5)
[TapameTpo. yepe3 3HaYCHUE CPETHEKBAIPATHIECKOTO OTKJIOHEHUSIMOYKHO BBIPa3HTh TaK:
a=1,28/ o, (6)

VYpaBuenus (5) u (6) cBSA3BIBAIOT mapaMeTpsl mpuN—oo . JIJIT KOHEYHBIX BBIOOPOK W3 NUJICHOB
I'ymbGenb npeanoxun cienyronipe GpopMyIbL:
(Yo)=0, /oy
q =X¢p-Yep(Lat) (7

HapaMeTpH ycpI/IO'yOHpC)IeJ'IHIOTCH B 3aBUCUMOCTH OT AJIMHBI AHAJIM3UPYEMOTI'O psA/ia 110 Ta6J'II/II_IC.
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I'acanoBa H.U., I'yaueBa A.A., UckengepoB C., Axmenosa JIL.K.

Jns ctBopa Cyppa Ha p.Kypa (n=44) y,.,=0,546 ne, =1,150

Haxonuwm, uro ¢pyukums pactnpenenenus F(Q)x=0,95

Ha pexe Apa3 B ctBope Caatisr (n=36) Y,,=0,541 ney =1,131

CremoBarelbHO HAXOUM, uTo (yHKIus pacupenenenus F(Q),=0,99

Ha pucyHke HiKe TNpuBEICHBI THCTOrpaMMa M COOTBETCTBYIONIAs KpHUBAs pacrpeaeiCHUs
MaKCUMAJIbHBIX PAaCX0JI0B ABOAKOB M0 HHTEPBAIAM Ha UCCIIEyeMbIX CTBOPAX.

m
1,000 - p-Kypa-Cyppa P
0,900 -+
0,800 -+
0,700 +
0,600 +
a 0,500 -
0,400 H
0,300 A
0,200
0,100
0,000 |—||’_‘I |H|,_|||_||,_|| ; : .
491- 500- 750- 1000- 1250- 1500- 1750- 2000- 2250-
500 750 1000 1250 1500 1750 2000 2250 2750
MHTepBanbl Q,m3/c
m
1,000 - p-Apas3-Caatnbl ——p
0,900
0,800 -
0,700 -
0,600 -
a 0,500 4
0,400 -
0,300 A
0,200 A
ool m lom oW e
148- 200- 300- 400- 500- 600- 700- 800- 900- 1000-
200 300 400 500 600 700 800 900 1000 1480
uHTepBansl Q, m3/c

Puc.1. 'mcrorpamma u KpuBasi pacupenejeHusi MAKCUMAJIbHBIX PacXo10B NaBoAkoB Ha p.Kype n
p.-Apa3 mocjie CTPOUTENbCTBA BOJOXPAHUINIIA

[TonHass BEpOATHOCTh JBYX HE3ABHCHMBIX COOBITHH, NPOUCXOMAIINX OJHOBPEMEHHO WM
MOCJIEI0OBATENIbHO, B TAHHOM ciTydae maBojakoB Ha p.Kypa u p.Apa3s paBHa:

Po =F(Q)k xF(Q), =0.94 (8)
Puck nian BEPOATHOCTH IIaBOAKOB OIIPEACIIACTCA KaK IPpHU n=1:

RQ=1-{PQ)" ©)

R, =0.06

CrnenoBaTenbHO, BEPOSTHOCTh NOABIIEHUS MaBoAKOB Hap.Kypanmke Bnanenus p. Apas, Benuka.
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TEOPETHYECKHUE OCHOBbBI OIEHKHA I'MIPOMETEOPOJIOI'MTYECKHUX PUCKOB

BeiBoasbl

HenocraTok 3nanuii He MO3BOJISIET IPOU3BECTH TOJIHYIO OLICHKY M BCEOOBEMITFONIMI aHATN3 BIHSHHS
U TOCIIeICTBHI HaBogHeHUH. ClielyeT 0c000 OTMETHThH HIXKETIPUBEICHHBIE:

*HenocTarouHoe KOMUYECTBO CTAHIMIA THUAPOJOTHYECKOT0 MOHHTOpPHHTAa HHEd(P(PEKTUBHBIA O0OMEH
JaHHBIMU MEXAY IPUOPEKHBIMU CTPaHaAMU;

*OTCcyTCTBHE AOCTOBEPHOTO M 3(PPEKTUBHOTO IPOTHO32 HABOAHEHHUI;

*Cy1iecTByIOLIME TOAXObI HE YOBICTBOPSIOT COBPEMEHHBIM TPEOOBAHUSM;

*Mcnonb3yroTes ycTapeBIue TEXHOIOTHU H 000PYI0BaHHUS;

*OnHOlM U3 MpoOJIeM SBISETCS] HU3Kash OCBEJIOMIICHHOCTh HACENCHHUSI O HEOOXOIUMBIX JCHCTBUSIX B
ClTydae MOJMy4YCeHHUs PeLyNPEKACHUS O MaBOJIKaX;

U3 Bcero BhIlIe CKa3aHHOTO CIEIYET, YTO HYXKCH JPYrod MOAXOJ| K PEHICHUIO JaHHOW MPOOJIEMBbI,
OCHOBAaHHBIH B TEPBYIO ouepeAb He Ha Oopb0de ¢ MaBOAKAMH W HABOJHEHHMSMH, a Ha COXpaHEHHH
OKOJIOTUYECKOI'0O paBHOBECHA B MPHUPOJHBIX IMPOLCCCAX M HUCIOJB30BAaHUM €€ PECYpCOB C MHUHHUMAJILHBIM
BO3JICHCTBUEM Ha HETO.

Taxkum 06pa30M, MMaBOJAKKU M COIIYTCTBYIOIIME WM HETATUBHBIC ABJICHUA TpC6YIOT OTBCACHUSA UM
0co00if PO TpPH OICHKE M aHajdu3e DKOJOTMYeCKOH O0e30macHOCTH. PamXUpOBaHWE MABOJKOB IO
9KOJIOTHYECKOW OMAacHOCTH, pa3MelleHHe W MPUBJICYCHUE WHBECTHLMH, BBHIpaOOTKa cTpareruu OOpHOBI C
HABOJHEHUSIMH, COCTaBJICHHE KapT OE30MacHOCTH U T.O.- BCE 3TO TpeOyeT MPHUBIICUYCHUS BO3MOXKHOCTEH
TEOPUH aHaNIW3a pUCKa. B KOHEYHOM WTOTe, MPEJABHJCHHE O TPO3SIEM OCJICTBUU MpPU JOCTATOYHOU
TOYHOCTH TPOTHO3MPOBAHUS M aHAJIU3 PHUCKA HEOOXOAMMBI IS CHUXCHHS YyIIepOa M TOCICICTBUIN
HETaTUBHBIX SBJICHUI OT MNaBOAKOB. JIns yNpaBleHHWsS PHUCKAMH HABOJHEHUH M TMABOJKOB C IENbIO
YMEHBIICHUS yiep0a, NPUINHIAEMOT0 UMH, TPEOYIOTCS OlIEHKA PUCKA U MX MPOTHO3.
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ABSTRACTS

Hydrology
TO CALCULATION METHOD OF HYDROMORPHOMETRIC
PARAMETERS
V. Baljyan

Shushi Technological University
Shushi, NKR

During the centuries-old impact on the ground surface, the water flow on the given relief and soil
conditions in the result forms a channel with specific hydromorphometric parameters. When studying the
mechanism for establishing specific values of parameters, it is important to clarify a range of factors under
the influence of which the flow and channel acquire certain values, as well as establish the dependencies
between them. The paper provides a quantitative analysis of a number of known regularities for the
examined problem. The data of experimental studies of many authors, which correspond to the conditions of
mountain drains, were also processed. As a result of the carried out procedures, expressions are proposed for
determining the width of the channel and the depth of the stream depending on the hydrological, relief and
ground characteristics of mountain rivers. A very high correlation was obtained.

Key words: channel, stream, river slope, hydro-morphometric parameter, experiment.

Environmental protection

PECULIARITIES OF PLANT DISTRIBUTION IN THE NEARBY REGIONS OF
TBILISI - KHASHURI RAILWAY SECTION

G. Gagoshidze, D. Shevardnadze

Georgian Technical University
Thilisi, Georgia

The article describes the importance of arranging defensive forest stripes. It is noted that protection of
railways and other infrastructural facilities may be carried out by other means, But to use forest stripes for
the defence of railway facilities, has the advantage of both material and ecological point of view, which is
very important because of the worsening environmental conditions on the background of the global climate
change. As described in the article, in order to correctly select the species for planting of defensive forest
lines, we need to know what peculiarities of plant distribution is in a specific region. In this article is
reviewed the specifications of the spread of the plants in the nearby regions of Thilisi - Khashuri railway
section (Thilisi, Mtskheta-Mtianeti, Shida Kartli).

Key words: railway, defensive forest stripes.
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ABSTRACTS

Hydraulics
SECURITY ISSUES OF THE VILLAGE NAKRA IN MESTIA DISTRICT

G. Gavardashvili

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

In the article is considered safety measures of local population of village Nakra of Mestia region. It
has been presented issues of debris flow dynamic formatted by destroyed of natural 5 m height barrier
formed by landslide processes in the catchment basin of the river Lagnashera right tributary of the river
Nakra.

By using of mathematical modeling program Volna-4, GIS and GPS technologies is established
borders of territories flooding by debris flow, by consideration debris flow hydraulic, hydrologic and river
Nakra bed configuration.

Key words: population, river, natural disaster, safety.

Hydrology

INTERACTION OF THE FLOW AND RIVERBED WITH CONSIDERATION OF
SOIL FILTRATION CHARACTERISTICS

D. Gubeladze, O. Kharaishvili

Georgian Technical University
Thilisi, Georgia

In spite of numerous and many sided natural and laboratorial research findings, existing not present
studding the quality of firmness of the river-bed, consisting not similar loose material is making by integral
characteristics and such approach excludes the differential estimation of all factors reflecting real picture of
river- bed flow, for what the use of sphere of half-empirical calculating dependence received by analogous
research is limited.

For the purpose of improving calculation of river—bed streams and estimation of obtained results on
basis of many-sided researches theoretically is grounded and experimentally is controlled the index
dependence of stream velocity distribution to bottom under-super-facial layer existing induced flow. Special
methods of conducting experimental research are worked out and the regularity in this layer is exposed.

Key words: Ground, water, flow.

Water management

ANALYSIS OF OPERATING EVENTS ON THE DRAINAGE
SYSTEMS OF GEORGIA

M. Vartanov, V. Shurghaia, I. lordanishvili

Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia
The climatic, soil, hydrological and hydrogeological terms of Colchis Lowland are required along with
the use of modern methods of adjusting of superficial and internal flow, valuable exploitation of the drainage
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systems. In that connection the list of operating events providing reliable, ecologically safe work of the
drainage systems of region is examined in the offered article.

Key words: drainage systems, operating events, planning, norms of charges, tariffs.

Hydraulic engineering and irrigation
ON ONE ATTEMPT TO UNIVERSALIZE L. PRANDTLE'S FORMULA
L. Vysotsky?, A. Ujma?

Yuri Gagarin State Technical University of Saratov
Saratov, Russia
2 Czestochowa University of Technology
Czgstochowa, Poland

The article presents the methods for calculating the averaged velocities, generalizing flows in pipes,
channels and boundary layers. It contains criticism of the attempt to obtain a universal formula for
calculating the distribution of averaged velocities in canonical flows.

Key words: canonical flows, averaged velocity distribution, Pocket constant, hydraulic resistance zones.

Earth sciences

THE IMPROVED METHODIC OF GROUND TURNOVER DETERMINATION

L. Itriashvili®, I. Iremashvilil, A. Ujma®, E. Khosroshvili!, G. Natroshvili*

! Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University
Thilisi, Georgia
2 Czestochowa University of Technology
Czgstochowa, Poland

It has been analysis existing methods of ground turnover axial fixation determination. It has been
puposed improved tool, which fixs as axial, also next side expansion. It is shown that the real turnover is 14-
15% higher than the results obtained by the current method.

Key words: ground, axial turnover, next side turnover, completely turnover, methodic.

Earth sciences

MODIFICATION OF MONOTOMEROLITE CLAYS MICROSTRUCTURE AS A
RESULT OF TEMPERATURE INFLUENCE

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

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

It is revealed regulations of clays microstructure changes in the positive 20-700 C range. It is shown
that the increase in temperature in water-resistant clays causes structural-textual changes in them. During the
rise of the temperature the microstructure change, which causes a change in the number of physic-
mechanical properties, which depends at the change of their structural elements location changes.

Key words: clay, temperature, structure, textual, physic-mechanical properties, changes.
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Hydraulic engineering and irrigation

MODERN APPROACHES TO IRRIGATION OF CROPS
IN GREENHOUSES

Kh. Kiknadze, L. Maisaia, E. Gogiashvili

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

The article analyzes contemporary approaches to organization of watering crops in a protected ground.
The strengths and weaknesses of the used irrigation methods are identified.
Key words: irrigation, irrigation methods, greenhouse soils.

Earth Sciences

CHARACTER OF DISTRIBUTION OF THE PROLUVION
IN THE WATER-CHANNEL OF GULY MLETA
(FIELD EXPERIMENT)

M. Kupravishvili

Georgian Technical University
Thilisi, Georgia

The Purpose of the experiment was an analysis of the distribution granulated composition of the
proluvion on the lengths water-channel of gully Mleta, with regard factors of the forms and sizes
watercourse-formative particles. Granulometric composition of the proluvion was determined by the
photoanalytical method in each 11 sections through 5 m.

It has been ascertained, that on the length of the transit zone was the trend of gradual decrease of 2-
10mmMm faction and increase quantity of 10-200mm particles. That was conditions not by size, but by particle’s
forms and it is so necessary for choice place and powerful of the debris flow preventing construction.

Key words: proluvion, granulometric composition, integral curve, photoanalytical method, transit zone.

Hydraulics and reclamation

THE ANALYSIS OF QUANTATIVE INDEPENDENCE OF FILTRATION LOST
ON THE DYNAMIC OF GROUND WATER LEVELS

Sh. Kupreishvili, P. Sichinava, T. Supatashvili

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

The characteristic of filtration from water conduct channels, its quantities characteristics and influence
at the ground water dynamic is depend on the factors complexes which have accidental character, or are not
subject to the deprecated reflection. This attitude also has a bilateral character. Groundwater level in the
adjoining area not only depends on the amount of water filtration losses from the channel, also have a
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significant impact on the size of filtration losses from channels. When the groundwater level is quite high,
capillary sheet of ground water cannot reach the channel's bottom and so in the initial moment the water
filtration from the channel is in dry ground.

Attitudes presented in the article are fair for long-term flows or impurities. It has been proven that for
the initial stages of the filtration such factors as evaporating from the surface of the ground water, drainage,
and other adjoining channels do not have significant impact on the groundwater level rise.

Key words: filtration, water, ground, flow, channel.

Earth sciences
THE HYDRAULIC REGIME ROLE OF SURFACE FLOW IN THE FORMATION
OF EROSION REGULARITY OF SOIL-GROUND

Z. Lobjanidze’, T. Kvaracxelia 2

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

In the work is reviewed surface flow which is one main caused factor of the soil-ground erosion.
There has been made conclusion, that irrigation norm is less without throwing, the less watering time and the
length of the irrigation, the more the expense is. That’s why in the case of irrigation with less norm is
necessary increase of water expense, to reduce the duration of the irrigation, but increase of expense up the
critical value causes soil structure breakdown, which is accompanied by a decrease in soil water loss and
increased erosion.

Key words: soil-ground, erosion, surface flow, surface irrigation, filtration.

Hydraulic engineering and irrigation

THE ASSESSMENT ISSUES OF GEORGIA IRRIGATION WATERS
ACCORDING TO ECOLOGICAL CHARACTERISTICS

L. Maisaia, Kh. Kiknadze, E. Gogiashvili

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

In the article is presented irrigation water suitable for irrigation, also influence of their quality on the
ecosystems. It is considered methods of irrigation water characteristic according to their quality.
Key words: irrigation, water quality, ecology.

Meteorology and Climatology
CYNOPTIC-CLIMATIC ASSESSMENT OF MUDFLOW-RELATED

HAZARD IN THE REPUBLIC OF AZERBAIJAN
H. Nabiyev

Institute of Geography after acad. H.A. Aliyev of ANAS
Baku, Azerbaijan

The article explores spread of mudflows in the country’s mudflow-related regions on the basis of data
on the mudflows that occurred in the past (1891-2016 years). Daily limit of precipitations entailing the

136 3. BoOEbuyEsgsl Labgemdob figsemos dgyy®bgmdol obligo@m@Eol Lsdgsboghem BMmdsms 3Mgdwemo Ne73, 2018 ;.



ABSTRACTS

formation of mudflows is defined. Features of mudflow-forming torrential rains are learned, while particular
emphasis is maid upon the connection between types of atmospheric circulation, prevailing over the Europe
and Siberia, and synoptic conditions responsible for the intrusion of cold and humid air masses that cause
heavy rainfall. Properties of surface- and higher baric fields in the periods of mudflow-related hazard are
reviewed. Connections between types of circulation, shown in the classification of G.Y. Vangengame and
B.L. Dzerdzeyevsky, are revealed as well.

Key words: mudflows, precipitation, atmospheric circulation, meridional and zonal processes.

Ecological sustainability, Safety, reliability

TECHNOLOGICAL SCHEMES FOR REGULATING SURFACE RUNOFF ON
THE SLOPE USING A NEW TYPE OF SURROGATE CANAL

V. Samkharadze', M. Shogiradze

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

Angled canals can hold more water than interrupted canals so its promote more absorption of the
moisture on the slope. At the same time, it excludes water flowing at the maximum inclination direction,
what we can not say about any existing system.

Key words: canal, runoff regulation, technological schemes, soil, canal cuter

Hydrology and meteorology

IMPACT OF THE HYDRO-METEOROLOGICAL FACTORS ON THE
ESTABLISHMENT AND DEVELOPMENT OF THE CASPIAN ECONOMIC
ZONES IN THE REPUBLIC OF AZERBAIJAN

R. Umudova, E. Nuriev

Baku State University
Baku, Azerbaijan

Article presents the results of research conducted on the coastal zone of the Caspian Sea. Author
discussed the role of environmental, social and economic factors in the establishment and development the
economic zones in coastal areas.

The fluctuations of Caspian Sea, rapid growth of population and structural changes in country'seconomy
mentioned as factors that have the greatest impact on the economic zones. Author analyze the perspectives
for future development of existing zones as well as opportunities for establishment ofnew economic zones on
the coast of the Caspian Sea.

Key words: economic, factor, social, meteorology, zone.
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Hydrology
THE DETERMINATION METHODIC FOR MAXIMAL INSSURANCE

DISCHARGE OF WATER

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

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

In the paper, the method of determining the factors of producing runoff and the maximum expenditures,
with was reporting statements recommended by us, correction-adjustment of which should be directly related

to the study object.
Key words: maximal and catastrophic costs; Average speed of the flow; Atmospheric sediments;

Catchment pool.

Environmental protection

PHYSICAL-GEOGRAPHICAL CONDITIONS OF THE NEARBY REGIONS OF
TBILISI - KHASHURI RAILWAY SECTION

D. Shevardnadze

Georgian Technical University
Thilisi, Georgia

In the article it is reviewed, Physical-Geographical conditions of the nearby regions of Thilisi -
Khashuri railway section (Thilisi, Mtskheta-Mtianeti, Shida Kartli) It is noted that the environmental
conditions have been worsened for the reason of the globally change of climate, the process of desertification
has been stronged, soil fertility has been reduced, erosive processes are becoming more frequent. The cause
of all of the above-mentioned problem is the harmful anthropogenic influence on the environment, along
with the global climate change. The article describes the importance of arranging defensive forest stripes, as
well as the importance of ensuring protection of norms of environmental load.

Key words: railway central highway, climate, defensive forest stripes.

Environmental protection
EVALUATION OF WELL WATER POLLUTION
USED FOR DRINKING BY RURAL POPULATION ON THE COLCHIS
LOWLAND ON THE BACKGROUND OF INTENSIVE USING CHEMICALS
OF AGRICULTURAL LANDS (August 2018)

L. Tsulukidze, G. Chakhaia, T. Supatashvili, N. Kvashilava,
I. Khubulava, I. Kvirkvelia

Ts. Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia
In the work is given results of the chemical characteristics research of the well water used for drinking
by rural population on the Colchis lowland, which seems to be well water chemical pollution cases,
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particularly, there are detected nitrite importance value in 10 from 14 water samples, also fixed cases of
pollution by phosphate, that is possible become base of many diseases create and distribution in the
population.

To accomplish this is necessary wider scale and long complex research to precise quality of well water
used for drinking by rural population of the seven municipalities of the Colchis lowland.

Key words: Colchis lowland, well water, pollution.

Environmental protection

WATERWAYS OF TORRENTIAL CHARACTER AND
THEIR MAIN PARAMETERS

Z. Charbadze, K. Dadiani, N. Nibladze, B. Diakonidze

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

This paper discuses the mountincus of the mudflow tributaries of the river Rioni. Turnout was estimated
to mirigate floods and clearly maijor geometricul, hidrologic and hidravlic . Anti-scour events that
contribute to the functioning of the antti mudflow.

Key words: mudflow, river, anti-mudflow measures.

Mudflow modeling

ABOUT CHANNEL FORMATION OF THE TARTAR
V. Hayrapetyan

Shushi Technological University
Shushi, Republic of Artsakh

Mountain and foothill rivers are characterized by sharp differences and mudflows. In mathematical
modeling of channel flows it should be taken into account that in artificial structures the given channel shape
is calculated on the basis of ensuring that the design of the flow is passed. In natural conditions the stream
creates itself the channel and it affects the velocity field of the stream. The mutual control of the flow and the
channel complicates first of all the solution of the hydro-dynamic problems while determining the boundary
conditions since they depend themselves on the solution of the equations. On the other hand, the reciprocity
of the flow and the channel allows using the methods of morphometric analysis while solving problems, i.e.
when the flow and the bed are mutually controlling each other trying to reach a steady state - the number of
possible variations of the morphometric characteristics of the channel will be limited. As a result of the long-
term interaction of the flow and the channel, the dependencies between the parameters of the flow are
determined, which, with hydro-mechanical equations of the two-component turbulent flow, form a closed
system for solving the problems of channel formation.

The overall influence of the physical-geographical factors is the determining condition of river flow
formation and its areal distribution which determines the timely change of the flow, the sequence of water
regime stages and the peculiarities of channel formation.

The main factors of the formation of water regime are climate, relief, the geological composition, the
composition of ground and flora [1].
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The report presents the morphometric parameters of Tartar River and the method for calculating the channel
deformations of the transverse channel profile at the flood waste of mudflows as well.

Key words: channel, flow, ground, muddiness, mudflow formation, turbulence, hydro-technical
equipment.

Hydrology and meteorology

THEORETICAL BASIS FOR ASSESSING
HYDROMETEOROLOGICAL RISKS

N. Hasanova, A. Quliyeva, S. Iskenderov, L. Akhmedova

Baku State University
Baku, Azerbaijan

Azerbaijan, like other countries, has faced with problem of an ever increasing number of disasters. At
present, the study and management of risks is becoming increasingly important. In this article, the main
stages of the analysis of hydro meteorological risks and their sequence are considered on the basis of
generalization of the literature data on the study of this issue. Risk management primarily involves their
identification, analysis and forecast of the probability of their occurrence. Statistical assessment of the risk of
floods on the Kura River below the confluence of the Araz River was made with using of the probability
theory.

Key words: natural disasters, extreme hydrometeorological event, floods, risk management.

140 3. BoOEbuyEsgsl Labgemdob figsemos dgyy®bgmdol obligo@m@Eol Lsdgsboghem BMmdsms 3Mgdwemo Ne73, 2018 ;.



AHHOTAIHMH

I'mapoJiorus
K METOAY PACYHETA THAPOMOP®OMETPUYECKUX TAPAMETPOB

Bamnmxan B.I1.

IymuHCKUN TEXHOJIOTHYECKUN YHUBEPCUTET
r. Iymmu, HKP

B TeueHne MHOIOBEKOBOrO BO3AEHUCTBHMS HAa TPYHTOBYIO IIOBEPXHOCTb IIOTOK BOZABI HAa IAHHBIX
penbedHBIX W TPYHTOBBIX YCIOBUSIX B KOHEUHOM pe3yjibTaTe o0pazyeT pyclio C ONpeAeiIcHHBIMHU
rugpomMopdomMeTpudeckuMu  mapaMerpamu. Ilpm u3ydueHMM MeXxaHM3Ma YCTAHOBJICHHS KOHKPETHBIX
3HAYEeHUI TapamMeTpoB BaXHO BBIICHUTH KPYr (AKTOPOB, IO BIUSHHEM KOTOPBIX IOTOK W PYCIO
HpI/IO6pCTaIOT TC WM WHBIC BCIWYHMHBI, 4 TAKKC YCTAHOBUTH 3aBUCUMOCTU MCKIAY HHUMHU. B pa60Te JaH
KOJIMYECTBEHHBIN aHAIH3 psijia U3BECTHBIX 3aKOHOMEPHOCTEH 1Mo mcciemyeMoit 3anade. O6paboTaHbl Takke
JaHHBIC JKCHCPHUMCECHTAJIbHBIX I/ICCHCI[OBaHI/II\/'I pdaa aBTOPOB, KOTOPBLIE COOTBCTCTBYIOT YCJIOBHAM T'OPHBIX
BOJIOCTOKOB. B pe3ynbpTare npoBeAeHHBIX pa3pabOTOK HNPEATIOKEHbI BBIPAXKEHHUS 110 ONPEACICHHUIO INPUHBI
pycia ¥ TIIyOHHBI TOTOKAa B 3aBUCHMOCTH OT THIIPOJIOTHYECKUX, PENbEPHBIX U TPYHTOBBIX XapaKTEPHCTHK
rOpHBIX peK. IIpu 3TOM nosayyeHa oYeHb BBICOKAsk KOPPEISILUS.

Knrwouesvie cnosa: pycio, IOTOK, YKIOH PEKH, THAPOMOPHOMETPUIECKUN TapaMeTp, SKCIICPUMEHT.

OxpaHa okpy:kawuieii cpeabl

OCOBEHHOCTH PACITIPOCTPAHEHMS PACTEHHH B BJIM3JIEXKAIIINX
PAMOHAX YYACTKA KEJE3HOM JJOPOT'U TEUJIUCH — XAIIIYPH

I'arommmase I'., lllesapananse /1.

I'py3uHCKUI TEXHUYECKUNA YHUBEPCUTET
Tounucwu, ['py3us

B craThe onmuchIBaeTCS BAXKHOCTH 00YCTPOMCTBA 3alIUTHBIX JIECHBIX Mojoc. OTMedaeTcs, 4To 3amuTa
JKEJIE3HBIX JIOPOT U JAPYTrUX UHGPACTPYKTYPHBIX OOBEKTOB MOXKET OCYIIECTRIATHCSA APYTUMU CIIOCO0aMH, HO
KCIIOJIb30BAHUE JIECHBIX MOJIOC JJISl 3aLUTHI KEJIE3HOJAOPOKHBIX COOPYKEHUM MMEET MPEUMYIIECTBO KakK C
MaTepHaHBHOﬁ, TaK M C DKOJIOTHYECKOM TOYEK 3p€HUA, YTO OYCHBb BAXXHO H3-3a YXYAIICHUEC COCTOAHUA
OKpYy’KaromIel cpenbl Ha (hOHE TI00AEHOTO U3MEHEHHsI KiuMara. Kak onmucaHo B craThbe, JJIs MPABUIIBHOTO
BI)I60pa BUAa M1 TOCAAKHM 3alllUTHBIX JIECHBIX MACCHBOB HaM HGO6XO)II/IMO 3HaTb, XapaKTCPHOCTH
pacrpocTpaHEHUs] paCTEHHII B KOHKPETHOM pErvoHe. B maHHOW cTaThe paccMaTPHBAIOTCS OCOOCHHOCTH
pacnpocTpaHeHHs PACTEHUM B OJM3IIEKAIUX paiioHaX ydacTKa Kelle3Hol moporun TOwmmcn - Xamrypu
(Toumucu, Muxera-Mtuanern, lllnna Kaptim).

Knrwueswvie cnosa: JKeJIe3HOLapOXXHbIe MarvuCTpaIy, JIECHbIE HACAXKAEHNA, OXPAHHBIE II0JIOCHI.
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AHHOTALOHUHU

I'mapaBauka
MEPBI BE3OITACHOCTHU HACEJIEHU A CEJIA HAKPA

MECTUMCKOI'O PAMOHA

I'apappamsuiu I'.B.

HMuctutyt BonHoro xo3sucrea um. L. Mupuxynasa
['py3nMHCKOTO TEXHHYECKOTO YHHUBEPCUTETA
Tounucu, ['py3us

B cratee paccmMoTpeHBl Mepbl 0€30MaCHOCTH MECTHOTO HaceleHusi cena Hakpa Mecrtuiickoro
paiioHa. BeuTn mpencTaBiIeHbl BOMPOCH JHHAMUAKH CEJIEBOTO IMOTOKA, OTQPOPMATHPOBAHHOTO Pa3pyIICHHBIM
€CTECTBEHHBIM OaphepoM BBICOTOH 5 M, 00pa30BaHHBIM OIIOJ3HEBBIMH IIPOIECCAMH B BOJOCOOPHOM
Oacceiine pexu JlakHamepa npaBoro npuToka peku Hakpa.

C moMoIIbi0 IpOrpaMMbl MaTeMaTHUeCKOro MozenupoBanus «Bonna-4», TUC u GPS-rexHonoruit
YCTaHOBJICHBI TPAHUIBI TEPPUTOPHMA, 3aTOILIIEMBIX CEJIEBHIM TOTOKOM, C YYE€TOM THAPABIHYECKOTO,
THJIPOJIOTHYECKOTO M PYCIOBOTO KOH(PUTYpaIHid CETIEBOTO MOTOKA.

Knrwouesnie cnosa: nacenenue, peka, CTuxuitHoe OeicTBre, 6€30MacHOCTb.

I'mapaBianka ¥ MeJHopaIus

B3AMMOJIEMCTBUE CTOKA M PYCJIA C YYETOM ®WJIbTPAIIMOHHBIX
XAPAKTEPUCTHK ITIOYBbI

I'yoenanze /1., Xapaumsuian O.

I'py3uHCKHUI TEXHUYECKUH YHUBEPCUTET
Towmucu, ['py3us

N3ydeHnue crerneHHn YCTOWYMBOCTH pycell, CIaraéMblXx M3 OJHOPOJHOTO CHITyYEero marepuaia B
HacToAIIee BpeMs MPEUMYILIECTBEHHO MPOU3BOIUTCS 10 MHTETPaJbHBIM XapakTepucThkaM. [lpu Takom
MOJIXO0/E€ MCKIIOYAeTCs BO3MOXKHOCTH AM(D(epeHIIMPOBaHHONH OILIGHKH BceX (HAaKTOPOB, YIPABISIOMINX
(dbopMHUpOBaHUEM pycell C COOTBETCTBYIOIIMMH MapaMeTpamMH TeueHHs. B cuiy 3TOro, orpaHHYMBaeTCs
00J1aCTh MPUMEHEHUS 3aBUCUMOCTEH MOTYUEHHBIX HAa OCHOBE MOIYIMIIMPUUYECKUX HCCIICAOBAHHM.

C 1enpl0 yCOBEPIIEHCTBOBAHUS PACUYETHBIX 3aBUCHUMOCTEM W OLEHKHA HAJEKHOCTH MOJTYyYEHHBIX
pe3ybTaTOB HCCIIEOBAHHUS PYCIOBBIX  IIOTOKOB, TEOPETHYECKM OOOCHOBaHA W HKCIEPHUMEHTAIBHO
MIPOBEPEHA CTENEHHAs 3aBUCUMOCTh paclpeAeiieHUs] CKOPOCTEN TEYEHUSI B OCHOBHOM ITOTOKE NPH HAJIMYHU
JBM)KEHHS BOJBI B TIOATIOBEPXHOCTHOM clloe TpyHTa. PazpaboTana MeToInKa MpOBEECHUS IKCIIEPUMEHTOB U
BBISIBIIEHAa 3aKOHOMEPHOCTH IBHYKEHHS BOZBI B 3TOM CIIOE.

Knrouegoie cnosa: 3emis, Bosia, NOTOK.

BoaHoe xo3s1iicTBO

AHAJIN3 DKCIITYATAIIMOHHBIX MEPOIIPUATHI
HA OCYIIUTEJIBHBIX CUCTEMAX I'PY3UU

Bapranos M.B., lllypras B.11l., Hopaanumsuian U.K.

WHucTutyT BogHoro xo3dicrea um. L. Mupixynasa
['py3MHCKOTO TEXHHYECKOTO YHUBEPCUTETA
Towumucu, ['py3ust

Knumatuueckue, mOYBEHHbIE, THIPOJOTMYECKHE M THUAporeosoruueckue ycinoBus Komxuackoit
HU3MEHHOCTHU TPeOYIOT HapsAIy C UCTIOIH30BAHUEM COBPEMEHHBIX METO/IOB PErYIHPOBAHUS TOBEPXHOCTHOTO
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U BHYTPCHHCTO CTOKa, HOJ'IHOLICHHOI71 SKCIUTyaTalluu OCYIIUTCIIbHBIX CUCTCM. B Toii cBs3u B npe;[naraeMoﬁ

CTaThe€ pacCMaTpUBaeTCsl IMEpedeHb OSKCIUIYyaTAI[OHHBIX MEpONPHUSATHA, OOECIIEUMBAIONINX HaIEKHYIO,

9KOJIOTHYECKH Oe30MacHyi0 paboTy OCYIIUTENBHBIX CUCTEM PETHOHA.
Knrwouesvie cnoga: ocymnTenbHble CUCTEMBI, IKCILIyaTallMOHHBIE MEPOIIPUATHS, BHYTpuepMepcKoe

TJIAHUPOBAaHNE, HOPMBI PACX0J/I0B, TAPUPHI.

I'uaporexHuka M MPPUranus

OB O/ITHOM NMONBITKE YHUBEPCAJIU3ALIUN
OOPMYJIbI JI. TIPAHATJIA

Bucoukmuii .JI.l, Viima A.2

! TocynapcTBenHslit TexHmueckuii yaupepeuter Capatosa um. FO. Tarapuua
Caparos, Poccust
2 TeXHOMOTHICCKHIT yHUBepcuTeT YeHCTOX0BA
YecTtoxora, [Tonbia

B crathe npecTaBieHbl METOIBI pacueTa OCPEIHEHHBIX CKOPOCTEH, 0000MIAIOINE TEYCHUS B TPyOax,
KaHajax ¥ norpaHciiosx. CoaepKUTcs KPUTHUKA TOMBITKA MOTYYUTh YHUBEPCATbHYIO (popMyIy Juis pacuéra

pacrpeneneHust OCpeTHEHHBIX CKOPOCTEl B KAHOHUYECKUX IOTOKaX.
Knrwowuesvie cnoga: KaHOHWYECKUE TEUYEHUS, paclpelelleHHe OCPEJHEHHBIX CKOPOCTEH, KOHCTaHTa

Kapmana, 30HbI THAPABINYECKOTO COMPOTUBIICHHUSL.

I'pyHToBenenune
YCOBEPHIEHCTBOBAHHAS METOAUKA OITPEJEJIEHUSA HABYXAHUASA

HUrpuamsunin JLAL, HpemamBuiau WU.P.!, Viima A2, XocpomBuin E.3.% HarpomBuin I.H.t

! HMuctutyt BogHoro xo3siictea um. L. Mupixynasa
I'py3UHCKOT0 TEXHUYECKOTO YHUBEPCUTETA
Tounucwu, ['py3us
2 TeXHONOrHYeCKHit yHUBepcUTeT UeHcTOX0Ba
Yencroxona, [Tompma

AHaAM3UPYIOTCS CYNIECTBYIONINE METOJMKHA ONpe/eieHus HaOyxaHusi TPYHTOB ITyTeM (HUKCAIHN
oceBoro pacmmpenus. [Ipennaraercss ycOBEpIICHCTBOBAaHHBIN MPUOOP (PUKCHPYIOIMINN OJHOBPEMEHHO U
0okoBoe paciupenue oopasia. [TokazaHo, 4yTo peajgpbHOe HaOyxaHue npu 3ToM Ha 14-15% OGosbiie, yeM npu

CYIIECTBYIOLIEH METOIUKE.
Kntouegsie cnosa: TpyHT, oceBoe HabyxaHue, 00KOBoe HaOyxaHHe, OJHOE HaOyXaHue, METOINKA.
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I'pyHTOBEIEHUE
NU3MEHEHUE MUKPOCTPYKTYPbBI MOHTMOPUJIOHUTOBBIX I''IUH

I1OJ] BJIMAHUEM TEMIIEPATYPbBI

Hrpuamsuian JI.A., UpemamBuiau U.P., XocpomBuau E.3., Harpomsuau I'.H.

WNHctuTyT BogHOro xo3saiictea uM. L. Mupuxynasa
['py3uHCKOTO TEXHHYECKOTO YHHBEPCUTETA
Towmucy, ['py3us

BrIsSBICHBI 3aKOHOMEPHOCTH M3MEHEHHUSI MUKPOCTPYKTYPhl MOHTMOPWJIOHUTOBBIX TJIUH B JHANa30HE
nonoxurensupix 20°C — 70°C temmeparyp.

IlokazaHo, dYTO TOBBIIICHHE TEMIIEPATYpPhl BBI3BIBAET CTPYKTYPHO-TEKCTYPHBIC HM3MCHEHUS,
06YCHOBHCHHI>IC HN3MCHCHUEM arperanuv 1 OpuCHTAlu INIMHUCTBIX YaCTHULI.

H3MeHeHne MUKPOCTPYKTYPHI XkKe BIeYeT H3MEHEHHE (U3MKO-MEXaHUYECKUX CBOMCTB, 3aBUCSIINX OT
XapakTepa pacroiOKEeHUS U CTPOCHUSI CTPYKTYPHBIX SJIEMEHTOB.

Knwouesvie cnosa: TIVHBI, TeMIlepaTypa, CTPYKTypa, TEKCTypa, (PH3MKO-MEXaHUYECKHE CBOICTBa,
W3MEHCHHE.

Meauopanusi
NMHOBAIMOHHBIE ITOJIXO/Ibl B OPOIIEHUUA

CEJBbCKOXO3AMCTBEHHBIX KYJbTYP I'PY3UH B TAPHUKAX

Kuknanze X., Maucas Jl., l'ornamBuiau E.

WuctutyT BogHoro xo3siictea um. L.E. Mupuxynasa
['py3uHCKOT0 TEXHUYECKOTO YHUBEPCUTETA
Towumucu, ['py3us

B CTaThbeC MpOoaHAJIN3UPOBAHBL HMHOBAIITMOHHBIC MOoAXO0dbI 1o OopraHu3anu IIOJIMBa
CEIIbCKOX03SHCTBEHHBIX paCTeHI/Iﬁ B YCJIOBUAX TIAPpHUKOB. BrisiBnens: JOCTOMHCTBA MW HCIOCTATKH
MMPUMCHACMBIX METOIOB OPOLICHUS.

Knroueswie cnosa: OpOLICHHUC, CIIOCOOBI IIOJIMBa, BaHJHHleHHLIﬁ I'PYHT.

HccaenoBanus Mo U3v4eHNIo 3eMan

XAPAKTEP PACHPEJEJEHUS MTPOJTIOBUOHA
B BOJIOTOKE OBPAT'A MJIETA
(IMOJIEBOM SKCITEPUMEHT)

KynpaBumsunian M.

I'py3unckuii TexHnyeckuil Y HUBEpCUTET
Tounmcu, I'pysus

Lenbto sKcniepuMenTa ObIT aHAIW3 paclpelleNieHHs TPaHyJIOMETPHUECKOT0 COCTaBa MPOIOBHOHA HA
MPOTEKEHUU JUTMHBI BOJOTOKA oOBpara  Mierta, ¢ y4€ToM nokaszareneid QopMbl W pasMmepa
pycinoo0pa3ymux 4YacTull. [ paHyJIOMeTpryYecKHii COCTaB IPOJIIOBUOHA OBUT OMNpEAENCH METOJI0M
(hoTOaHANINTHKY B Kax1I0oM 11 ceueHun yepes 5 M.
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Y CcTaHOBICHO, YTO 1O JUTMHE TPAH3UTHOM 30HBI UMEIIO MECTO TEHJICHIUS MTOCTECIICHHOTO YMECHBIIICHUS
2-10mMM dpakiuit u yBenndenns: konwdectBa 10-200MM vacTui. 910 ObUTO 00YCIOBICHO HE pa3MepoM, a
nmokasaresieM (DOpPMBI YacTHIl, Yr0 HaJ0 MMETh B BHJy NPHU BHIOOpPE MECTa U MOIIHOCTH CTPOMTEIHCTBA
MPOTHBOCEIICBBIX COOPYIKEHUH.

Knwouesvie cnosa: mpotoBUOH,, TPaHYJIOMETPHUYECKHNA COCTAB, METOI (POTOAHATUTHKH, UHTETpATbHAS
KpUBasi, 30Ha TPAH3UTA.

I'mapoTexHUKAa M MeJIHOPALMS

AHAJIN3 BO3JIEMCTBUSI KOJJUUYECTBEHHOM 3ABUCUMOCTH
BEJIMYNHBI ®UJTIbTPAIIMOHHBIX IOTEPH HA IMUHAMUMKY YPOBHEHN
I'PYHTOBBIX BO/I

Kynpeunmsuian I11.3., Cuunnasa I1.0., Cynaramsuiau T.J1.

HNuctutyT BomHOrO X03siicTBa uM. LI.E. Mupixynasa
I'py3UHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
Tounucu, ['py3us

XapakTtep (UIbTparMy W3 KaHAIOB, €ro KOJIHYECTBEHHBIE XapaKTEPHUCTHKH M BO3JCHCTBHE Ha
JUHAMHMKY TPEHTOBBIX BOJ 3aBHCAT OT KOMIUIEKCAa TakuX (DaKTOPOB, KOTOPBIE HOCST, B OCHOBHOM,
CIy4yaillHBIA XapakTep WIA HE TMOJJIeKaT JACTEPMUHHPOBAHHOMY BOCIpOM3BEIACHUIO. Bmecte ¢ Tewm,
YOOMSIHYTasi  3aBUCUMOCTb HOCHUT IBYCTOPOHHHMH  XapakTep, T.€. YPOBEHb T'PYHTOBOH BOABI B 30HE
MPWISKAIIEH K KaHalaM 3aBUCHUT HE TOJBKO OT BEJIMYUHBI (DMIIBTPAIIMOHHBIX MOTEPh, HO M 3HAYUTEILHO
BIIUSIET HA BEIUYHMHY (UIBTPAIIMOHHBIX TOTEPh W3 KaHAIIOB, KOTJAa YPOBEHb T'PYHTOBBIX BOJI HAXOAMTCS
JIOBOJIBHO BBICOKO, KamWUIsIpHAsh 000J0YKa TPYHTOBBIX BOJI HE JOCTHUraeT JHA KaHaja W B Ha4aJbHBIN
MOMEHT (hMIIBTpAIlVsl BOABI U3 KaHAJIA IPOTEKAET B CyXOH TPYyHT.

[IpuBeneHHble B CTaTh€ 3aBUCHUMOCTUM BEPHBI AJI1 BHYIIMTEIBHO [JIMHHBIX IOTOKOB, T.€. AJIA
HEMpPOTOYHBIX OacceliHOB. BMecre ¢ TeM Joka3aHO, YTO IS HAyalbHBIX CTaauil (QuiabTpaiuii Takue
(hakTOphl Kak HCIAPEHHE C TMOBEPXHOCTH TPYHTOBBIX BOJ, HMPUMBIKAIOIINE IPYTHe KaHAIbl HE HUMEIOT
CYIIECTBEHHOTO BJIMSHUS Ha NPOLIECC MOBBIIICHUS YPOBHS TPYHTOBBIX BOJI.

Kntouegwle cnosa: punbrpanus, BoJa, TPyHT, TOTOK, KaHAIL

HccaenoBanus Mo U3v4eHNIo 3eMan

TUAPABJIMYECKHWI PEXKUM MTOBEPXHOCTHOI'O IIOTOKA ITPU
®OPMHUPOBAHNU 3AKOHOMEPHOCTH 3P0O31UH I1OYB

JloG:xkanuase 3.1, Kpapauxeaus T.?

! Wuctutyt BogHoro xo3siictea uM. 1.E. Mupuxynasa
['py3uHCKOr0 TEXHHYECKOTO YHUBEPCUTETA
2 I'py3uHCKUI TEXHUYECKUN YHUBEPCUTET
Tounucu, I'py3us

B pabore paccmarpuBaeTcs MOBEPXHOCTHBIM IOTOK, KOTOPBIM SIBJSETCS OIHUM H3 OCHOBHBIX
(hakTOpoB, O0YCIOBUBIIMX 3PO3HI0 1MOuB. CleNaH BBIBOJ O TOM, YTO YeM MEHbIIE BpPeMsl MMOJIMBA U JUIMHA
opoiieHus, TeM Oousbmie pacxojn. [losTomy, B cimydae opoiieHHS C MEHBIIEH HOPMOH HEOOXOAMMO
YBEIIMYNATHh PACXOJ BOJbI, YMEHBIUIUTH IPOJAOJDKUTEIBHOCTh OpPOLICHUS, HO YBEIWYEHHE pPacXOAOB IO
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KPUTHUYCCKOI'O0 3HAYCHUA MMPUBOJUT K PAa3pyHICHUIO CTPYKTYPHI I'PYHTA, YTO COIMMPOBOKAACTCA YMCHBIICHUCM
IMOTEPH BOABI B ITOYBE U YBECINYCHUCM 3PO3UMH.

Knroueswle cnosa: mouBa, 3po3usi, TOBEPXHOCTHBIN MTOTOK, TOBEPXHOCTHOE OPOIIIEHHUE, (PUITbTparusl.

Mennopauus

PACCMOTPEHME BOITPOCOB 110 OHEHKE BOJOUCTOYHHUKOB I'PY3UHU
IS UPPUT AU 110 OKOJIOI'MYECKUM ITOKA3ATEJIAM

Mamucas JI., Kuknanze X., 'ornamsuiau E.

HNucTtutyT BomHOrO X03s1icTBa UM. LI.E. MupixynaBa
I'py3UHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
Tounucwu, ['py3us

B crarbe u3noxxeHsl BONIPOCH NPUTOIHOCTH OPOCUTENBHON BOABI I'py3un Ui MppUranmu, a Tak-ke
BIIUSTHUS €e KadecTBa Ha 3KOCUCTeMY. PaccMOTpeHbl METOMUKHN ONpeAeeHHs] HPPUTallMOHHBIX [TOKa3aTenen
BOJIBI 10 KaYECTBY.

Knrouesvie cnoga: nppuranusi, KauecTBO BOJbL, 3KOJIOTHU.

MeTeopoJaorusi 1 KJIuMAaToJ10rusl

CHHOIITUKO-KJINMATHUYECKAS OLIEHKA CEJIEOITACHOCTH
B ABEPBAN[’KAHCKOM PECITYBJIUKE

Haoues I'.J1.

WuctutyT reorpadum um. ak. I'. A. Anmnesa HAH AzepOaiimxana
r. baky, AzepOaiimkan

B cTathe ucciemoBano pacrpeelieHue celieii B CeJIeoacHbIX paioHaX pecyOauKy Mo MaTepraiaM o
npomenmux cemsax (1891-2016 rr.), ompeneneH mpeneil CyTOYHBIX CYMM OCaIKOB, HEOOXOMHMMBIX IS
(dhopMUpOBaHUs Celiel, U3yUYeHbl XapaKTEPUCTUKU CEIeo0pa3yrolIuX JIMBHEH, YCIEHO 0c000€¢ BHHMAaHHWE
BEISIBIICHHUIO CBSI3€H MEXIy THIIAMH aTMOc(epHOW IUPKYISIUHA, TOCHOJCTBYOMUMHU Hax EBpomnoi u
CuOHUpBI0 ¥ CHHONTHYECKUMH YCJIOBUSMH, OOYCIIOBIMBAIONINE BTOPIKEHUE XOJOAHBIX M BIIAXHBIX Macc,
MPUBOJAIINE K BBIMAJCHUIO JIMBHEBBIX OCAJKOB, PAacCMOTPEHBI OCOOEHHOCTH OapHuUeCKUX IoJIeH
(Ipu3eMHBIC W BHICOTHBIC B CEJICONACHBIC TIEPHO/IBI), @ TAK)KE BBISBICHBI CBA3M MEXIY TUIIAMH IIUPKYJISIIUU
knaccudukanuu 1o I'.51. Baarenreiimy u b.JI. J[3epazeeBckomy.

Knioueevie cnoea: cemu, ocanku, arMochepHas ITUPKYJAINS, MEPHUANOHATBHBIE W 30HAILHBIC
MIPOLIECCHI.
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IKoJ0rH4YecKasi YCTOHYHBOCTb, 0€30IACHOCTh, HAIE)KHOCTh

TEXHOJIOT'NMYECKHUE CXEMBbI PET'YJIMPOBAHUSA NIOBEPXHOCTHBIX
TEUYEHH HA CKJIOHAX C TIOMOIIBIO KATKOBOI'O
BOPO3JOAEJIA HOBOI'O THUIIA

Camxapanze B. , lorupaaze M. 2

! HMuctutyt BonHoro xo3sicrea um. LI.E.Mupuxynasa
I'py3HHCKOr0 TEXHHYECKOTO YHUBEPCUTETA
2 I'py3uHCKUI TEXHUYECKUN YHHUBEPCUTET
Tounucu, ['py3us

VYKJI0HHBIE OOPO37BI MOTYT yAepXKaTh OOJBIIEe BOIBI, Ye€M MPEPBIBUCTHIC OOPO3/BI, T.C. OHHU
CIOCOOCTBYIOT Ha CKJIOHAX OOJIBIIEMY YACPKHUBAHHIO BIKHOCTH. B TO e Bpems, BOOOIIE MCKIIOYAIOT
CTCYCHUC BOABLI B MAKCHUMAJIbHO YKJIOHHBIX HAIIPAaBJICHUAX., YTO HCJIbB34d CKa3aTb O HBIHC CYHICCTBYIOIIHX
JIPYTHX CIIOco0ax.

Kniouesvie cnosa: 60pos3na, peryJuMpoBaHHE CTOKA, TEXHOJOTHYCCKUE CXEMbI, MOYBA, KATKOBBIC
00pO310ICIIbI.

I'uapoJIorusi H METEe0POJ0rust

BJIMSTHUE THJIPOMETEOPOJIOTUYECKOI'O PEXKUMA HA
®OPMUPOBAHUE U PASBUTUE MNPUKACHUINCKUX XO3AMCTBEHHBIX
30H ABEPBAHUI)KAHCKOM PECITYBJIMKH

Ymynosa P.U., Hypues J.b.

baxunckmii ['ocynapcTBeHHBIN Y HUBEPCUTET
r.baky, Azepbaiimkan

B crathe paccMaTpuBaeTcsi BIMSHHE THAPOMETEOPOJIOIMYECKOr0 pekuMa Ha (GopMupoBaHue U
pa3Butue [Ipukacnuiickux X03sicTBEHHBIX 30H A3epbaiipkanckoit Pecrybmuky.
Co3znanmne [IpuMOpCKUX XO3SAWCTBEHHBIX KOMIUIEKCOB CTaBUT IIENBI0 HM3y4eHHE U Pa3paboTKy 0coOoro
METOAMYECKOTO IOAXOAa K aHAIN3y €CTECTBEHHO-NIPUPOJHBIX YCIOBUH, CTPYKTYPHBIX pasziuuui wH,
MpEenbABISIEMBIX K HHM, OJKOJIOTMYECKHX TpeOOBaHUM, HEMOCPEACTBEHHO CBS3aHHBIX C HAJTUYUEM
Kacnmiickoro mopsi, ero cBoeoOpa3Hoil IPUPObl M HCTOPUUYECKH CIIOKUBIIMMHUCS OCOOEHHOCTSIMH Pa3BUTHUS
XO03s1HCTBA.

Knwouesvie cnosa: TUAPOMETEOPONIOTHUECKHI PEXUM, HeQTeno0bIua, aKBaTOpHUs, 3aMKHYTBIH
BOJIOEM.

'maposorus
METOJAUKA OIIPEAEJEHUSA MAKCUMAJIBHBIX PACXO/J10B BO/IbI

PACUETHOM OBECIIEYEHHOCTH

Hanuyanaze ., Inakonunse P., Yapoanse 3., lllaBaakanze M.,
HMannanu K., Huoaanze H., Inakonunse b., Xapanmsuin O.

Huctutyt BogHoro xo3siictea um. 1. Mupuxynasa
I'py3uHCKOrO TEXHHYECKOTO YHUBEPCUTETA
Towumucu, ['py3ust
B pabore paercs MeToauKa ONpEAETICHUS CTOKOOOPasyloImMX (AaKTOpPOB H, COOTETCTBEHHO,
MAaKCHMaJIbHBIX PacXxoJO0B BOJABI 10 PEKOMEHIOBAHHBIM HAMH PETHMOHAIBHBIM PACUETHBIM 3aBUCUMOCTSIM,
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KOPPEKTUPOBKA-yTOYHCHUE KOTOPBIX MPOUCXOJAT NP HAOIIOJCHUH HETOCPEICTBCHHO Ha HMCCIEAYESMOM
00BEKTE.

Knrouesvle cnosa: MakcuMaiabHbIE M KaTaCTPO(PHUUECKUE PACXOJBI, CPEIHSS CKOPOCTh TIOTOKA,
aTMOCQepHBIC 0CaIIKH, BOJOCOOPHEIH OacCeiH.

OxpaHa okpy:kawuieii cpeabl
OU3UKO - TEOTPAOUYECKHUE YCJIOBUSA BJIU3JIEKALINX PAMOHOB

YUYACTKA KEJIE3HOI JOPOI'M TBUJIMCH — XAIIYPHU
IleBapanan3ze /l.

dakynbpTeT CeMbCKOXO3IHCTBEHHBIX HAYK M HH)KCHEPUH ONOCUCTEM
I'py3HHCKOTO TEXHMUYECKOTO YHHUBEPCHTETA
Tounucu, ['py3us

B cratbe paccmarpuBaercs (usnko-reorpauueckoe COCTOSHUE OIM3JIEekKALIUX PaiOHOB ydyacTKa
xene3noit moporun Towmmen-Xamypu (Towmmucu, Mixera-Mtuanetn, luga Kaprmm). Otmewaercs, 9to
YCIOBHSL OKpYXKAOIIEH Cpelapl YXYANIMIMCh HW3-32 IJI00ATbHBIX HW3MEHEHWH KJIMMara, HpoIece
OITYCTbIHMBAaHUSA 6I)IH YCWICH, IMJI0J0pOAXE NMOYBbI YMCHLIINJIOCH, SPO3MOHHBIC IMPOUECCHI CTAHOBATCA BCC
Oonee yacThIMH. [IpHuMHON BCEX BBIMICTIEPEUYNCICHHBIX MPOOIEM SIBISIETCS BPETHOE aHTPONOTEHHOE
BO3JCHCTBHE HAa OKPYKAOLIyl0 Cpely Hapsay ¢ IJo0adbHBIM H3MEHEHMeM KiuMarta. B crarbe
paccMaTpuBaeTcss BKHOCTh CTPOWTEIHCTBA 3AIIUTHBIX JIECHBIX IOJIOC, a TAK)Ke BAKHOCTH OOECIICUCHHUS
3aIIUTHI HOPM PKOJIOTHYECKOW HAarpy3KH.

Knroueswie cnosa: IEeHTpa/JIbHAd MATUTPAIb JKeJle3HOM AOpOTH, KJINMaT, 3alllUTHBIE JIECOIIOJIOCHI.

OxpaHa OKpY:KaloIIeH cpeabl

OILIEHKA 3ATPSI3SHEHUS IUTHEBOM KOJIOJAE3HOM BO/IbI
NCHOJBb3YEMOM CEJbCKUM HACEJJEHUEM KOJXMNJICKOHN
HU3MEHHOCTH HA ®OHE HHTEHCUBHOM XUMW3ALIUN
CEJIbCKOTI'O XO3SIFICTBA
(ABrycr 2018 r.)

Hynykunze JI., Yaxas I'., CynaramBuau T.,KBammaasa H.,
XyoOyaasa U., Kupkseans U.

WNucturyt BogHoro xo3siictea uM. L.LE. Mupixynasa
I'py3UHCKOT0 TEXHUYECKOIO YHUBEPCUTETA
Tounmcu, I'pysus

B pabote maHBl pe3yiabTaThl XUMHYECKOTO WCCIICOBAaHUS OCOOCHHOCTEH KOJOME3HOW BOJIBI,
HCIONIb3YEMOM JUISl IINThsI CENIbCKUM HaceleHreM Ha KoJIXMICKON HU3MEHHOCTH, B KOTOPBIX BUAHBI CIIy4au
3arpsisHeHust. B gactHocTH, B 10 oT 14 mpo0 Boxabl 0OHapyXeH 3HAYMTENbHBIH YPOBEHb HUTPHTA, TAKKE
3a)UKCUPOBAHbl  CIy4aun 3arps3HeHust QocdaToM, KOTOPHIH BO3MOXKHO, CTAHOBHUTCS NPUUYUHON
pacnpocTpaHeHHS MHOTHX 3a00JIeBaHUI Cpein HaCENCHMSL.

Jis TONTBEp)KIACHHS BBIMIEH3IIOKEHHOTO HEOOXOAWMO IIPOBECTH KOMILIEKCHOE MCCIET0BaHNe
KauecTBa KOJIOAE3HOU BOBI, NCHOIB3YEMOM JUISl IUThS CEJILCKUM HACEIEHHEM B CEMH MYHUIMNAINTETaX
Konxunckoil HU3MEHHOCTH.

Knrouegore cnosa: Konxuackas HUISMEHHOCTb, KOJIOZAE3HAsI BOAA, 3arpA3HEHHUE.
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OxpaHa okpy:Kalolei cpeabl

BOJAOTOKMU CEJIEBOI'O XAPAKTEPA U UX IT'/TABHBIE ITAPAMETPbBI

Yapoanze 3., Jlaanann K., Huoaanze H., Iluakonunse b.

HNuctutyTt BomHoro xo3siictea um. LI.E.Mupuxynasa
I'py3UHCKOr0 TEXHUYECKOTO YHUBEPCUTETA
Tounucwu, ['py3us

B craTtbe paccMOTpeHBI BOIOTOKH CEJIEBOTrO Xapakrepa p. Puonu. [Ing cmsardeHus akTUBHOCTH Celist
WCCIIEIOBAHbl U OLIEHEHbl OCHOBHBIE T€OMETPUUECKHE, TUAPOJIOTUYECKHE | THAPaBIWYECKHE MapaMeTphbl
BOJIOTOKOB, KOTOPBIE SIBJISIFOTCSI OCHOBOH JUIsI (DYHLIIMOHUPOBAHUS IPOTUBOCEIIEBBIX MEPOIIPUSITHH.

Knrouegwle cnosa: cenb, pexa, IPOTUBOCENEBbIE MEPOIIPUATHH.

I'mapoJiorus

OCOBEHHOCTH PYCJIO®OPMUPOBAHUS PEKU TAPTAP

Aiipanersin B.I'.

IymyHCKUNA TEXHOJIOTUYECKUH YHUBEPCUTET
r. lymu, HKP

l'opHble W NpeAropHble PEKU XapaKTEepPH3YIOTCS PE3KMMHM IepernajaMu U cejaeoOpazoBanuem. Ilpu
MaTeMaTHYECKOM MOJICITMPOBAHHH PYCIOBBIX MTOTOKOB CIIEAYET YYECTh, UTO B HCKYCCTBEHHBIX COOPYKESHHUSIX
3ajaHHas (opMa pycia pacCUUTHIBAETCS HCXONs M3 oOecledyeHus: MpOIycKa pacueTHOro pacxojaa. B
€CTECTBEHHBIX YCJIOBHSIX MOTOK caM CO37aeT cebe pPyclio M OHO OKa3bIBAET BIMSHHE HA CKOPOCTHOE ITOJIC
MOTOKAa. B3auMOyInpaBisieMOCTh MOTOKA W PYCiia YCIOXKHSACT PEIICHUE THUAPOJUHAMUYCCKUX 3a/1ad H, B
TIEPBYIO OUEpE]lb, IPU OIPEIEIICHUN TPAaHUYHBIX YCIOBHUH, T.K. OHH CaAMH 3aBHCST OT pelieHus ypaBHeHu. C
JPYroil CTOPOHBI, B3aUMOYITPABISIEMOCTh MOTOKA U PyCJia TO3BOJISAET MPH PEIICHUM 3aja4 HCIOJb30BaTh
METOJIbl MOP(OMETPUYECKOrO aHaM3a, T.K. KOTJa MOTOK M PYCJIO B3aUMHO YIPABJSIOT JAPYr JPYTOM,
CTpEMsICb  JIOCTHYb YCTOHYMBOTO COCTOSIHUS — YHCIO BO3MOXHBIX Bapualuii MOpQOIOrHYSCKHX
XapaKTepUCTUK pyciia OyJeT orpaHHYCHHBIM. B pe3ynbTare JUIMTENTLHOrO B3aUMOJICHCTBUS TIOTOKA U pycia
OTPEACISAIOTCS 3aBUCHUMOCTH MEXJy IapaMeTpaMH IOTOKa, KOTOPbIe C YPaBHEHUSMH THUAPOMEXaHUKH
JIByXKOMIIOHEHTHOTO TYpOYJIIGHTHOIO IIOTOKa O0Opa3yloT 3aMKHYTYH CHUCTEMY JUIA peIIeHus 3aaad
pyciiohOpMHPOBAHUS.

B crathe npuBoautTcs MopdomMeTpuueckue mapamerpsl p.Taprap, a Takke METO pacdera PyCIOBBIX
nedopMalyii MormepevaHoro npoduis pycia npy NaBoJOYHOM PaCcXOe CEIEBBIX IOTOKOB.

Knwuesvie cnoea: pycno, TOTOK, TPYHT, MYTHOCTh, celleo0pa3oBanue, TYpOyJIeHTHOCTb,
THIPOTEXHUYECKOE COOPYKEHHE.
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AHHOTALOHUHU

I'mapoJsiorusi 1 MeTEOPOJI0rust

TEOPETUYECKHUE OCHOBBI OHEHKHA TNMAPOMETEOPOJOI'MYECKHUX
PUCKOB

I'acanoBa H.U., I'yaimeBa A.A., Uckenaepos C., Axmenona JL.K.

Bakunckuii ['ocygapcTBeHHBIN Y HUBEPCUTET
Baky, AzepOaiimkan

AzepbaifikaH, KaKk W JpyTde CTpPaHBI, CTOJKHYJCS C TpoOJeMOl BCe BO3PACTAIOMIETO dYHCIa
karactpod.B Hacrosliee BpeMs HW3YyYCHHE M YIPABIECHHUE pPHUCKAMU MNPHOOpPETacT BCE OOJBIIYIO
aKTyaJIbHOCTh. B JaHHOM cTaThe pacCMOTPEHBI OCHOBHEIE 3TAITbl aHAIN3a THAPOMETEOPOIIOTHIESCKAX PUCKOB
U WX OYEepPeTHOCTh Ha OCHOBE OOOOIICHHWS IUTEpaTYpPHBIX [aHHBIX TI0 HW3YyYEHHIO ATOTO BOMPOCA.
YrupapieHUe pUCKaMHU, B TIEPBYIO OYepelb, MOAPA3yMEBACT WX HMICHTH(PUKAIUIO, aHAIU3 W IPOTHO3
BEPOATHOCTH WX HacTyiuieHna. C TpPUMEHEHHWEM TEeOpHUH BEPOSTHOCTEH NpPOM3BENCHA CTATHCTUYECKAas
OIICHKA PHCKa MaBoAKOB Ha p. Kypa Huxe BrageHus p.Apas.

Kntouesvle cnoea: cruxwiiHble O€NCTBHS, SKCTPEMalbHBIC THAPOMETEOPOJOTHYECKUE SBICHUS,
MABOJIKH, YIIPABICHUE PUCKAMH.
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0bxm®3s300 LodsMmM39ml G9dbozm®mo Mboggdlodgdol
3. 006 3bEsg5L Lobgarmdob {jgowrms 8gmmbgmdols 0bLEGo@wE oL
dm3zs{igmdol 99Lobgd
2018 §.

0bLEGHOGMGHT0, OG0 IRIbJdYwos 1929 Herosb, 535505 F9domdl 68 Mbs-
d06mA9g0, 5J9sb 54 % 993609600 0565ddMMBGE0s, 8500 FMOL: 1 - 53509d03mbO, Lodo®-
039wl 3936096090505 9MH™M3b)mo 5350093008 bLemgol dgmEabgmdols Asbymaowgdols
39939, 4 - LY0bgObOM 535009300l (9360, 6 - F936096MgdsMs MIEBHMMO, 26 - 53500900
©MJGHMM0, 2 - ©mdGHMO063GH0 s 1 - Jo40LGHO6G0.

0bLGHOEGMEGOL LsdgxE3boghm 33¢m93000 L5gdd0sbMds

% 0bLAHOGMEAEHOL d93b0gM0 1sb53dMHMAEqdOL Boge 2018 ferols 3gMmomowyer 45dm(39d9ddo
399md3996s 50-009 Lo 09, 3 BMmbmy®m3305, 9 Hoabo s 4 Lobgeddw3sbgem;
» 0bLEGOGHMEGT0 318530905 LoAgEb0gIOHM 3OHMYMIFMWO ROBIBLYdOL MYl ,,{goms

L)

999MbBgMdoLs s  296M93Mmb OE30L MsbsTgMm™M3g 3MMdYGdOL 330935 Je0do@ ol
330930l 45035¢0bfiobgdom* (mgdol Ladgboghm bgwddwgzsbgwo 3GMmgglmemo
3030 29356M5330¢0) 6 §399035OHMMEgds, MHMAO03 9GO IM0s J399sbsdo dod-
06569 2obdo6q0o 365060030 35ELEGHMMRBIOOLS O oMMl o330l LMbolidog-
0900l 39(36090ws© 53353900l MZoEBEBOOLO;

% 0bbBoGGHI 2018 ol  s0mbigs 2 Lsdgbogdm  FOmIsms  3GM9gomero:  VIII
LogMMITMMHOLM 3MBRGMHI63E00LS s FMGOYO - #73 LsdgEbogMm FOMISMS MO O.

06LB0BIBOL 1553IG60IG™M IBMOIG)(MdIdO
Lsgdotronggenem

e 2018 ol 22 ;gdgM3zseml LGw-U (3.0063bYWszsL LobgwMmdol gswms 8gmMbgmdols
0bbGHOGMGHTo  Lsdmdom  30DoGHOm  00YMBIPMS 5 gJusbEELl  LGEaoblizol
160396ML0GHYGHOL WIJBHMMO MEHO0W0S oLY(33903)).
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JGmbogo

30@® 1. LsgMHMIAMHOLM Lsg®MbEM 3GHMgdEBg 398smdolsl - s5engdlsb®sl Ligmmyoblols
160390L0EIGHOL WgIBHMOO MGOEOos FobYE30BY ©S 3OMG. 3030 3535MSGZ30MO
Photo 1. During work of International Grant Project - Lecturer Otilija Miseckaite Aleksandras
Stulginskis University and prof. Givi Gavardashvili

®oto 1. Bo BpeMsi padoThbl HAJA IPOEKTOM Me;KIYHAPOAHOI0 I'PAHTA - JIEKTOP YHUBEPCUTETA
Aaexcanapaca Cryarnnca Oruinus Mucenkanre u npod. I'usu I'apapaamsuin

2018 ferol 20 s3Gols LEHM-UL (3.00OEbMEIs3L LobgaErMdOL fyswms BgMbgmdols
0bLEGHOGMGHOL  OMYJBHMEM0, 3OMABILMOO 2030 293503000  LoJoMmMZg ML
399603796 MboggMloGg@do 0dymBqgdm©s  JgH39MBY dgwstrmliool Mglddozol
©I935300L §93090006: 39 sHMLool Bogombiswrm®mo FHgdbozmMo bogzgMLodg@ol
9dGH™M0 3OMBILMOO BgMHRgo bsMoGHMbR030, 3039-M9dBMMO 3OMBILMOO 39mG30
3000365, ¥9wsmlool M9gL3MdO30L  3OMRBILOMWO  Fobsmegdol  obLEOGEHOL
©9JAH™MO0,  3OMBILMOO  35IHO  gMBM3L30 @S BYWIOHMLOL  Mgl3YdO30L
39bsmEgd0oLy s ba®olbol 3MbEMmM@OL ©g35ME>89bEHOL MaM™UBo dobger dommbRogzo.
LEGHMIMgdo Tgbgbgb Lodommzgwrml  dgabogMgdols s  gobsmegdols  dobobGMmol
8050l 3OMBILME 5engdlsbMg 093bsdgl s 3Hgdbozmemo MbogzgMLo@gBol 3039
©9JAH™OL, 3OMBILME 9356 Jerodosdzowl.

2018 §eool 20 s3Gol LEY-b 3. doOEbYEEsgsL Lobgermdol {gserms dgGMbgmdols
0blBoGMGHTo  Lodwmdom  30DoGHOm  00ymBGdIMEs  39MToz0L  96039MLOGHIEOL
Logmagberol  dgdbfogarger  d93bogMgdsms B3 EIBHOL  Lsdmdoeodm o
39M99mbsd(3530 0650696MH0bgoL B93MEEHIGOL 3OMBILMOO, d3mEmbgomol s359d0mcmo
bs®oLbgdoLs s Fmgdgdol 80860 39dgwo Labgedfomm 3mdobool §gz@o 0960 0gBbsbo s
50539 196039ML0GHGEGHOL 5@530560L 33900L5 s LAMILAMGdWM Fx3bogMYdsMs B3I EHYEHOL
36mBLbmOO doM0s 09Bbsbo. 30B0GHOL B0BBO 0gm BogMMSTMOOLM 8BSFTIOMIMBOL
2936039 qds s  0bLAHOGHMEBHOL  OMYJBHMMOL 3OMABILMO 4030  A935MSTZ0E0l
©9J30900L  303c00l  ofygds 35030l Logmiaberol dgdbfogarger  dgi360gMgdsms
160390039 GHT0, OMAMOE Im()3909o 3OHMBILMEO.
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K@M 2-3. Ggbggomobsl
Photo 2-3. During the Meeting
®oto 2-3. Bo Bpemsl BcTpeun

e 2018 ficmols 4 TsoLl LEHW-LbL 3. FoOEbMEEsZL  LobgErMdol  Fysems  IgmEBYMdOL
0bbGoGWMGHIo Lodmdom 30DoG0m 00YMBIOMEs SB0MB 3Mx9BHI39L Mb03gOLOGHIGOL
(0096 Jg00) Lodmdowsdm d89690¢0md0l 300653030l 9035609 gdoU,
30OMMMyools s fywol  Gglm®Lgdol 933¢0g356M0 gdob  GHobo. 0bLEGoGMEGHOL
©O0M9JAHMGMTd, 30MMA. 4030 3935053305 BEBHWSOL 2o53bm 0BLEHOEGHWEOL OLEHMGOS
@S BHM5030900,  WsdMMdEGHMOmO0L  BMbJEogdo,  3oemmmwmyool  3Mm3gLgdol
130037900 Yo gdol dglodwgdemdgdo. domgme 0dbs Fg0obbdgds 4o0gdml
05330l 3035MMEgd00 33g30L Fobbm®mE0gmgdols s LogMmMsdmEmOlMm 3MMgddEgool
9ONM30350 ddbsgdols bogobab’@o.
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8mA® 4-5. 06LEHOGHMEHOL 30EOMEbozMGo @56@65(‘)0&@)60b tB'(deG'OOB'bGS('l?)OBDB.

- t
550mb

3mx53939L mboggmliodgd ol (0edgoo) Lsdmgsemsgm ddgbgdermdols 3oEMsgaozol
300560099 9d0L 30MGMEMO0Ls s Fgarol HalyLgdol 833ea3500 9dob Gslio

Photo 4-5. During the introduction of the Hydrotechnical Laboratory of Institute with colleague Emin
Tass, Faculty of Engineering, Department of Civil Engineering Division of Hydraulics, Hydrology and
Water Recourses of Afyon Kocatepe University. Turkey
®oto 4-5. Bo BpeMs 03HaKoMJIeHHs] (PYHKIHI IHAPOTEXHUYECKOH JIa0opaTOPHU HHCTUTYTA.
HccaenoBarenb ruIpo10rui ¥ BOJAHBIX PeCypCcoOB HaNPaBJIeHHUs THAPABIMKHU IPAKIaHCKOT0
crpoutenberBa yHuBepcurera Agiton Komxkarene (Typuus) EMun Tacu

e 2018 figwols 4 ool 0bLEHOGHMEOL Focgdmlb ©s330Ls s LYobgObOM  g3mE ™Mool
3969mxzowgdol 39360960 sbsdIOMAGL, LEH-U  s3MOo  Jg3bogMgdgdols o
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JGmbogo

d0mbobiEgdgdol 06706900630l B53MEHIGOL  LolmBEMm—L5d99Mbgm  Igerom®sEo0l
139305mdol III 39OLOL  EMIGHMOBE 06M0bs bdMEsgsL 3Jmbs Lomd@mOHm
B5dM™AoL Fobsbffo®o s;3s.

2018 fewols 11 5oLl LEHW-U (3. FoOEbMErszsl Lobgermdol fgosarms BgEbgmdols
obbGoGMGHIo  LBEGHWIMsE  089mxBgIdM©bI6  0BLGHOGHMEHOL  13gE0swolE B0
bb0I300L LoogoLEBHMM Mgdol byeddw3sbgwo Lmgwol dgebymdols dgEbogMgdsms
©OJGHMM0, 3OMmABIBMO0  JWEIO M3 s  Jodool  gboghgdoms  mdEHmMo,
36OMBILMEOO 4030 353535. LAHIMYdo Fgbgzbgb 0bLEBHOGHEHOL OMYGHMML, 3OHMTBILME
3030 3935M5330¢l, JOMMNMIMO35® ISMZSW0GMHIL (300900, MIJWLsE LsdsgoLbEHOM
09958056 ,,3903039WEHMOS  OMYMOE  93MMMYHOMO0 MBSO DBMYsMYds ©s oo
399myg9bgdol  39OL3gdBH03900 MmMABME  Lmgwol  dgebymdsdo”  ©s353d06MHgd0m
53593l 0bLGOGHMAGHOL  LB3goswobEGo bsmos Lmbodzowmo. Jgbzgolisl  oobobs
999030 3961399303900 s 59M3569d0.

BmEM 6-7. 153530LEHMM mgdol byeddmzsbge, Lrgwols Igmbgmdol 393609Mgdsms MEH M,
36g3gLmO JEEs® 39355 S Jodool dg3bogMgdsms mdGMmM, 3HMmEBgmE
3030 35353510756 BgbggoMolisls
Photo 6-7. At the meeting to doctor of agriculture, head of master student, Professor Eldar

Gugava and doctor of chemical sciences, Professor Givi Papava

®DoT10 6-7. Bo Bpemsi BCTpe4H ¢ pyKOBOAUTEIEM MATUCTPAHTCKOM TeMbl € IOKTOPOM CeJIbCKO-

X0351/iCTBEHHBIX HayK, npogeccopom Jiaap I'yraBa u JOKTOpOM XMMHYECKHX HAYK,
npogeccopom I'meu Ilanasa

2018 §emol 10 ogerolls LE-U 3. FoOEbMErs3sL Lobgermdol fgscrms dgMbgmdols
0bLEGHOGMGHOL 9MgIML o330S s LYOBHObOM g3MmEMYooL AsbyMBoEgdol d93boge-
0565806MOMAge0ds,  LEHW-U  vYOIOMYo  Fg3b0gMgdgdoLy @S  doMLOLEYIGIOL
06506960620l 3539w EHgEHoL Lobmgem—sdgm@bgm dgeom®s3ool L3gaoswwmdol 11

3OO MJBHMMBES 0MH0bs bdMEsgsd 98539 BIIMXBHIBOL  LooLYOESEOM
3930009 ©0330 LomdGHmOm ©olgh@szos 09dsdy: ,dobsty awsbolibgzol
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Johmbogs

09od99309d  99Bdo  ghmbBoo s IgPydmeo  2969Bolol  P3IOHEMBYEO
dm3wgbgdol  Jglfoges s oMb dMIMOL  MBsIgMMZg  ©MboldogdgdOl
0999353900

LoOoLYOGHOE0M  LOdFML BosdmEO™  3Mgaool  A5HY39GHowgdom (mddo Ne2)
060b5 bdmesgsl 30gbods saMmobgobgMmools md@mmob 535098060 baGolbo.
2018 fevol 21 sp30LEHML 0bLEGOGHWGI0 LBEGHMIMLE 089mxBgdmEDIL LojosMmzgwml
BobomBY §odyzo60 3m335600L ,xMOX056 MMmMgH 9 BomgMol® (GWP) g9bg@ecrMo
©O0M9JAHMM0  0mEM0  3bssdg ©@d 58539 3mA3sbool  FHgdbozeo  @oMmgdEHmemo
9696293030L L53000bgdTo BB JoMFbMENs3s. LoBdMO Tggbem 0bLEHOEGHMELS s GWP-U
dmOob  09653IOMIWMdSL  §go0mdomoggdol,  Fyselbodgm@bgm  md0gd@EHgool
MBoROMDMYOOL Bo30MHYOL FYseTMTsG5900B5 S Yo s6H0bgdol B0>MIgdO.
496500905 458s5b30e©s igobsdgm@Mbgm s goMgdml @oE30L Bo3zoMbrdBY. LEGHY)-bo
©> GWP-I GmMob  go53m©3qd0eo  390m65bmdol  Loxgmdzgwbg dowfgme  odbs
99gobbdgds  Lomobsm  bgwdg30vmwgdom  mMobermgl  3gMomdo  Lsdgsbogm-

a0 8. Lsdwdsm G3bzgMoLLL
Photo 8. During the meeting
®oto 8. Bo Bpemsa paGoueit BcTpeun

2018 fiemols 23 5330LBHML BEY-b 3. FoMEbYszsl Lobgwmdol fysewms dgObgmdols
0bLlGHoGMGHTo  LYFNTsm  30BOGHOM  0TYMBIIMES  SBHYMHOIOKIBOL oS  Boszom
LobMPo™gdol  ,0BgOLML*  Lsdg3bogMH™m—33wg30m0 @S LBA3OMYJAH™  0bLEOGHWGHOL
©0M9JAHMMOL MO0y, 9dbo30L 9360909059 MIGHMMO, 3OHMBILMOO RSO
0056m30. 3MHMAILME 2030 393505330 Mb  Jgbz9gEOl  Jobsbo ogm  3MMgdd
3m6OH0DMbEH0-2020-Bg 9gOHOMOM0Z30 Fdomds o Lsdmdogwrm 15dg36096MHM-33c0g30m0

39209000 9b6bowgs.
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B3 9. 360mxaLeO BoMs 0056mz0Ls s 0BLEOEHNMEGHOL O0MYIEGMMOL, 3MME. 3030
39356M¢05930¢0l dgbz9MS
Photo 9. Meeting of professor Farda Imanov and director of institute, prof. Givi Gavardashvili,
3aM. JlypeKTOpa MHCTUTYTA ,,BOJ0KaHaI,, Azepcy - OAO, npodeccop Papzpa Fimanos.
Open Joint Stock Company "Sukanal" Farda Imanov
®oro 9. Berpeya 3am. JlupexkTopa HHCTUTYTA ,,BOf0KaHaT,, Asepcy - OAO, nmpodeccopa Papaa

HMimanoBa M IMpEKTOpa HHCTUTYTA, JOKTOpPa, npodeccopa I'meu I'aBapaamsuin

e 2018 figmols 23 cmg@madgml LGwy-U 3. JoOEbMEs3sL LobgEMdOL fysewms dgmEmbgmdol
obbBodBHdo  ACCES-APPEAR-ADA  360Hmg9ddHob  xsmawgddo  09ymxgdm©bgb
3O BILMOGO0: 300BSEE WMOLZIBEOEO S FoMPsmOGs 3009edsgMO (dm3Y), 39bo,
33L3HM05). 0bLEHOGHMEGOL O0MYJEHMOTS, 3OMBILMO 4030 J935M30¢ds  BEIMYIL
399360 0bLGOGHMBHOL  dolos @S MoEILO  BMmeo  35335B00l  Mga0Mmbdo
GOBLsLIBMIOMm  dobstry  BHIZ0L  gIMEMPOMGO s BGHOM3MYIbMEo
©5H300mMgdol  Jg030cMgdol  Fglifogeols  J0TSMMMEIDOm,  OSMZOE0GMHGO0bS
0bLEGHOGMGHOL WHBMOIGMM0s, T9ob39Ms 3936096-0056580MMAgdL. Jgb39MOLL
39bobogls Imdsgzseno Bsdg3EbogMm-330930000 M965FIOMIMBOL Ls3ombgdo.

v N ‘
ga@® 10-11. Lsdxdsc Ggbgzgcolsl
Photo 10-11. During the meeting

®oro 10-11. Bo Bpems paboueii BcTpeyn
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JO®mbogos

2018 Qowol 6 bmgddgdl ULEHW-L  Loddgbgdwrm  Bo3MEBHIGDY Vs  Fgbzg®s
Logo®mzgeml  3gdbozmdo  bogzgdbodg@ol  Lsddgbgderm  BsIMEEGHIGHOL  ©Y396,
36OHMRILMEO 3000  2mgbodgls s  BglBMmbmgsl  g9dbozmeo  Mbogzgdlodgd ol
15939690 M B53MEGHYGHOL 3OMBILMEO 5T odsl FnGOOL, MMAgELsE JuHMIdM©LY6:
36OMBILMOIO0 2030  3939M5F300, 0bgs 0609850300 s DBMMd  a30d0560.
d9b39006MH0LOL doGMBTS 0T, MmO 3, PgbBMbmgsl MbogzgOLOEIGOL MBOEFOSW YOS
0o60mBo9b9eds, 05GHMb  ©O30L  QOILES  ©M3IMIPEBHMS 353930, OMIgETos
935350 356583030l JOOHOMOEO 0O gdd0s FoMdmoygbowro.

5308 dbM03, 3OMBILMO 3000 AOHRJ60d9a 3OHMGBILME 5T oToL  Fods3bm
2937 GHYAHBY  8000bscg  gobsmegdols o LsFg3bogmm  JodsHMEgdom
06@960b530mbs0Bs3ool  3OHMEgLoL  gom®mBs3900LsM30L  AOIPTMEo  bsdox oo,
0990  godmmgzs  LodgabogMm-33gz0m0 @s  LoLHogErm  B0BMIEgdGdOM
1603960L0GHYEHIOL OOl MBSFIOMAEMIOL 4o0MT53930LS s F9bgzgMmOL LML
35 MBS 250549boqd Aol 5dMBYb0E0 YMMH9EMIdOLS S 0b0EOSEHOZ0BIMZ0.

am@M 12, Lsdmdsm 9gbgzgoMolsls
Photo 12. During the meeting

®oto 12. Bo Bpems paGoueii BcTpeun

2018 Hevols 30 brmgddg®l LEM-U 3. JoOEHYEs35L Lobgwmdol igswrms gHbgmdols
0bbGodGHIo  LsdMdom  30DoGHOm  0894MmBIOMPS  3OMBILMOO  MRG  5E0Y30.
d9b39M0L  Jobsbo oym NATO-U 3OGMgdBHols s LogMmsdm®obm  bsdgabogem
3Mbx39M9b300L  "M0ol3gool FoMmmzs" Lszombgdol asbbowgs, MHmIgwoa J. dogmdo
3o0856mm9gds 2019 (gaol.  0bLEGHOGHMGHOL  @OMYBHMEMTs,  3OHMBILME 2030
39390583035 BEGwFo®l F90535H5 IHAIMGdS 306939M9B300L MMYSBOBYdsTO.
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am@® 13. bsdysm dgbzgmolsl

Photo 13. During the meeting

®oto 13. Bo Bpems paGoueii Bctpedn

2018 §ewol 30 Bmgddgdl LEGHw-U 3. JoMELYWOZsL LobgEMdol fysems IgmEBIMdOL
005356 1393000LAL,  LEAHM-UL  30MMOb0bgMool  B3goswmdol  III  39GLOL
©OJGHMOMBEH 063> JMRBIMd30eL  1sTgbgdEm  BSIMEEHIGHOL  30EOHMObgobgHool
©9356035896GHT0 3Jmbs LymdGHm®mm BodMMAoL fobsbffo®o ©s3gs.

UsBMZMRMY0

2018 {iewols 18-24 0563501 LogMH5IMMHOLM Loa®MIbEHM 3MMmgddgool — NATO, HORIZON-
2020 3m3DogdoLsmzol LoFoMm LsdMTomgdol gobbmiogwgdol dobbom LEHV-L 5.
do6bMsgsl  Lobgamdol  fgowms  gmebgmdol  0bLlEGHoGMGHOL  oMgdEmMo,
3MGBILOOO 4030 49350300 J03¢0b71d00 08YMBGOMS J. dsJMmTo (5BgMdS0K60).

2018 ficwol 19 0063560L J. d9gJmbo 3OHMBILMOO 2030 253508300  Fgbgs
5H96Mds0x b0l ,0BgMLMLE  Lsdg3bogMm—33wg3000 ©s  LadOMJBH™  0bbGHOEGMEGHOL
©O0M9JAHMOL, 05@Mb Bobyro® MMdbM3Ly s 98539 0BLEGHOGMGHOL OMYJBHMOOL
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Photo 34. During the Signature of International Cooperation between Ts. Mirtskhulava Institute of

Water Management of the Georgian Technical University and Azerbaijan National Center of
Ecological Forecasting. From left - prof. Telman Zeinalov (President of the Organization) and prof.
Givi Gavardashvili (Director of Institute)
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INFORMATION ABOUT TSOTNE MIRTSKHULAVA
WATER MANAGEMENT INSTITUTE OF
GEORGIAN TECHNICAL UNIVERSITY

2018
In the institute, which is established in 1929, work 68 collaborators, among them 54 % are

scientific worker, 1 - academician, head of agricultural department of Georgian National Scientific
Academy, 4 — engineering academy, 6 — doctor of sciences, 26 — acad. doctor, 2 — PhD student and
1 master student.

The Scientific Research Activity of the Institute

%+ There are published about 50 article, 3 monograph and 4 guideline and 9 book by institute

)/
A X4

*0

collaborates during 2018;

In the institute are working out the scientific theme with program financing ,, The Research of
Water Management and Environmental Protection on the Background of Climate Change" (Head
of Theme, professor Givi Gavardashvili) with 6 scientific direction, which is actual for scientific
treatment of environmental protection measures on the background of frequent natural disaster in
the country;

In 2018 have been published 2 scientific collected papers: materials of VIII international
conference and follow - #73 scientific collected papers.

The Scientific Relationship of the Institute

Georgia

On February 22, 2018 in the Tsotne Mirtskhulava Water Management Institute of Georgian
Technical University visited lecturer of Aleksandras Stulginskis University Otilija Miseckaite
(Photo 1).

On April 20, 2018 director of Tsotne Mirtskhulava Water Management Institute of Georgian
Technical University, doctor of technical sciences, professor Givi Gavardashvili met to
members of the Delegation of the Republic of Belarus in Georgian Technical University:
Rector of Belarus National Technical University Professor Sergei Kharytonchyk, First Vice-
Rector Professor Heorhi Viarshyna, Rector of the Vocational Education Institute of the
Republic of Belarus, Professor Valery Golubovsky and Head of the Education and Quality
Control Department of the Republic of Belarus, Mr. Miron Mironchik. The guests met with the
Deputy Minister of Education and Science of Georgia Professor Alexander Tevzadze. Vice-
Rector of Technical University, Professor Levan Klimiashvili.

On April 20, 2018 in the Tsotne Mirtskhulava Water Management Institute of Georgian
Technical University was on a working visit Professor of Warsaw University of Life Sciences
Faculty of Civil and Environmental Engineering Jerzy Jeznach and Professor Maria Jeznach,
Faculty of Human Nutrition and Consumer Sciences at the same University.

The aim of the visit was continue of collaboration and start of lectures cycles of Givi
Gavardashvili in the Warsaw life sciences university, as invited lecturer (Photo 2-3).
Water Management Institute of Georgian Technical University was on a working visit
researcher of Faculty of Engineering, Department of Civil Engineering Division of Hydraulics,
Hydrology and Water Recourses of Afyon Kocatepe University Emin Tass. Director of the
Institute, Prof. Givi Gavardashvili introduced the guest with the history and traditions of the
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Institute, the functions of the laboratory, the possibilities of physical modeling of hydrology
processes. Agreement on environmental protection and implementation of international projects
jointly was reached (Photo 4-5).

On May 4, 2018 scientific worker of department of environmental protection and engineering
ecology of Tsotne Mirtskhulava Water Management Institute of Georgian Technical University,
PhD student of agrarian sciences and bio-systems engineering faculty Irina Khubulava had prior
protection of the doctoral thesis.

On May 11, 2018 in the Tsotne Mirtskhulava Water Management Institute of Georgian
Technical University visited professor Eldar Gugava, doctor of agriculture, head of master
student, specialist of institute Natia Sukhishvili and doctor of chemical sciences, professor Givi
Papava. The visitors met director of institute, professor Givi Gavardashvili, they seen
experiments "Vermiculum as Ecological Society and Prospects of Its Use in Organic
Agriculture” which is conducted by Natia Sukhishvili. During the meeting, further prospects
and tasks were set (Photo 6-7).

On July 10, 2018 scientific worker of department of environmental protection and engineering
ecology of Tsotne Mirtskhulava Water Management Institute of Georgian Technical
University, PhD student of agrarian sciences and bio-systems engineering faculty Irina
Khubulava defend doctoral thesis on the topic: ,,The study of erosion and landslide genesis
debris flow phenomena in the catchment basin of river Gldaniskhevi and treatment modern
measures against them".

By decision of the Dissertation Board (Protocol Ne2) Irina Khubulava was awarded with

academic degree of agronomist doctorate.

On August 21, 2018 were visited Giorgi Tskhadadze General Director of Georgian Water and
Power (GWP) and technical director of same company in energetic issues Zaza Mirtskhulava in
the Institute. The issues of cooperation between the Institute and the GWP were addressed in
the direction of water supply and sewerage issues. Attention was focused on water and
environmental issues. On the basis of the memorandum signed between GTP and GWP, the
agreement on the implementation of scientific-research works in the nearest future (Photo 8).

On August 23, 2018 in the Tsotne Mirtskhulava Water Management Institute of Georgian
Technical University were visited the deputy director of the scientific-research and project
institute of Azerbaijan's Open Society ,,Azersus", doctor of technical sciences, professor Farda
Imanov. The aim of the meeting with Professor Givi Gavardashvili was to work on the Project
Horizon-2020 and discuss future scientific research plans (Photo 9).

On October 23, 2018 in the Tsotne Mirtskhulava Water Management Institute of Georgian
Technical University were visited professors Willibald Loiskandl and Margarita Himmelbauer
(BOKU, Vienna, Austria) in the framework of the project ACCES-APPEAR-ADA. Director of
the Institute, Professor Givi Gavardashvili informed the guests about the mission of the institute
and the greatest role in the Caucasus region in the direction of decrease ecological and
anthropogenic loading at the trans-border river Mtkvari. Inspect the laboratory of the institute,
and had meeting to the scientists. During the meeting, were discussed about issues of future
academic research (Photo 10-11).

On November 6, 2018 at the faculty of Civil Engineering GTU was held meeting to Dean of
the Faculty, Professor Davit Gurgenidze and Professor Adam Ujma of the Faculty of
Architecture of Czestochowa Technical University, at the meeting attended professors: Givi
Gavardashvili, Inga Iremashvili and Zurab Gvishiani. At the meeting Mr. Adam Ujma, as
represented of Czestochowa University, transmitted to Mr. Davit Gurgenidze packet of
documents, where are presented main directions of future collaboration. On the other hand
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Professor David Gurgenidze introduced Professor Ujma of internationalization process of the
Faculty in the direction of Education and Science; he expressed his gratitude for deepening
cooperation between the universities in scientific-research and training directions and at the end
of the meeting thanks to outstanding attention and initiative (Photo 12).

e On November 30, 2018 in the Tsotne Mirtskhulava Water Management Institute of Georgian
Technical University were visited professor Vugar Aliev. The purpose of the meeting was
consider of issues of NATO project and international scientific conference ,,Risks
management”, which will be held in Baku in 2019. The Director of the Institute, Professor Givi
Gavardashvili offered help in organizing the conference (Photo 13).

e On November 30, 2018 senior specialist of Tsotne Mirtskhulava Water Management Institute
of Georgian Technical University. PhD student of faculty of Civil Engineering, PhD student of
I11 course of hydro-engineering Irma Qufarashvili had prior protection of Doctoral Thesis.

Abroad

e On January 18-24, 2018 for the purpose of implementing international grant projects -
NATO, HORIZON-2020, Professor Givi Gavardashvili, director of Tsotne Mirtskhulava Water
Management Institute of Georgian Technical University, visited in Baku (Azerbaijan).

On January 19, 2018 professor Givi Gavardashvili met to the director scientific-research and

design institute director, Mr. Chingiz Gurbanov and the Deputy Director of the same Institute
Professor of Technical Sciences professor Farda Imanov. Discussions focused on international
grant projects - NATO, HORIZON-2020 joint preparation and submission to international
organizations. Colleagues were invited by the Institute Director, Professor Givi Gavardashvili.
In October and November 2018, in order to participate in international conferences, which will
take place on October 1-5 - V World Conference "Debris flows: Risk, Forecast, Protection” and
November 1-4 - VIII International Conference on "Modern problems of Water Management,
Environmental Protection, Architecture and Construction™ (Photo 14-15).

e On September 9-14, 2018 director of Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University professor Givi Gavardashvili in the Belarus State University, in
Minsk (Belarus) met director of Central scientific research institute of complex using of water
resources Alexander Stankevich. The purpose of the meeting was to work on the project
"Horizon-2020" and discuss future scientific research plans (Photo 16).

e From 15 December to 20 December 2018 on the base of official invitation of director of
Azerbaijan scientific-research and design institute ,,Sukanal”, December 7, 2018, director of
Tsotne Mirtskhulava Water Management Institute of Georgian Technical University professor
Givi Gavardashvili and Chairman of the Scientific Board, candidate of Geography sciences
Robert Diakonidze were on business trips in Baku. The Memorandum of Cooperation was
signed between the two institutions; was prepared the theme of the 9th scientific-technical
conference "The Modern Problems of Water Management, Environmental Protection,
Architecture and Construction " and were agreed the issues of joint work "Horizon - 2020" of
the EU grant proposal.
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PARTICIPATION IN THE INTERNATIONAL AND
REPUBLIC CONFERENCES AND FORUMS

Georgia:
e On February 12-15, 2018 scientific worker of department of environmental protection and

engineering ecology of Tsotne Mirtskhulava Water Management Institute of Georgian
Technical University, PhD student of agrarian sciences and bio-systems engineering faculty
Irina Khubulava participated in the Sixth Faculty Conference of lvane Javakhishvili Thilisi
State University at the Exact and Natural Sciences faculty with report- ,, The forecast of
quantities characteristics of soil erosion processes going on the vulnerable slopes existing in the
river Gldaniskhevi basin and treatment of manage mechanism for eroded sections” (Photo
17).

On May 11-13, 2018 The Young Scientists Council of Georgian National Scientific Academy
and Young Scientists Development Fund, was held an interdisciplinary conference of Young
Scientists.

The goal of the conference was to coordinate young scientists, to establish contacts and to

exchange field scientific considerations.

The conference had a very high response. The organizing committee has chosen only the
best theses. Finally, 40 Young Scientists participated in the conference from various
universities and research institutes of Georgia.

Young scientists of the Institute, Marine Shavlakadze and Tamriko Supatashvili, members of
the Young Scientists Council of Georgian National Academy of Sciences were actively
involved in organizing the conference (Photo 18-19).

On November 29, 2018 in hotel ,,Rooms hotel Thilisi" held The National Endurance Forum,
which was attended director of institute, doctor of technical sciences, professor Givi
Gavardashvili by official invitation of Shalva Khutsishvili acting Head of the Emergency
Situations Management Service with the Government of Georgia. They greeted the delegates:
Shalva Khutsishvili and Giorgi Ghibradze (Emergency Situations Management Service). Levan
Gelashvili presented the presentation of "New Emergency Management Systems"; also
presented Rusudan Kakhishvili "Cooperation with Scientific Participation in Decreasing
Disasters - ,,Existing Experiences and Future Views" and Tea Tsagareli "Activities
implemented by partners in the ECHO Disaster Risk Reduction Program”. At the end of the
meeting a discussion was held and future plans of the Emergency Management Service were
discussed.

On October 1-5, 2018 in the conference hall of Georgian Technical University held 5th
International Conference ,,Debris flow: disasters, risk, forecast, protection”. 200 scientists from
around 20 countries participated at the conference. The conference was opened by GTU Rector,
Academician Archil Prangishvili. Welcoming speech: Professor Givi Gavardashvili, director of
the Tsotne Mirtskhulava Water Management Institute of Georgian Technical university,
representatives of the organizational and scientific committees of the conference, who noted the
greatest importance of the conference. The conference collected paper was published 671 pages
(Photo 20-23).

On November 1-5, 2018 in the Tsotne Mirtskhulava Water Management Institute of Georgian
Technical university held VI International Scientific-Technical Conference on the theme:
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,,The modern problem of water management, environmental protection, architecture and
construction”. At the conference participated scientists, experts and young specialist from 7
country from whole World (Azerbaijan, Belarus, Lithuania, Poland, Russia, Georgia, Armenia).
The conference collected paper was published 277 pages.

The conference was opened by the Deputy Rector of Georgian Technical University in Science
field, Zurab Gasitashvili, who noted the important role of the Institute in the ecological security
of the South Caucasus countries and the scientific area of the region and wished further active
work in scientific-practical direction. The following word was given to the Director of the
Institute, doctor of technical sciences, prof. Givi Gavardashvili, who reviewed the scientific-
technical and expert activities of the Water Management Institute, focused on the active
participation of the Institute in scientific and educational and educational activities.

The welcome speech had the rector of the Shushi University of Technology of Armenia,
Doctor of technical sciences, prof. Hovhannes Tokmajyan (Shushi, Armenia), Dean of the
Faculty of Geography at Baku State University, doctor of geography, professor Farda Imanov
(Azerbaijan), Director of the Scientific Technical Center of Meshcheri, doctor of agriculture,
professor Yuri Mazhaisky (Riazan, Russia), Adam Ujma and other (Photo 23-27).

e On November 1-2, 2018 was held an 6th conference for young scientists in Georgian National
Scientific Academy, which was the organizer by The Young Scientists Council of Georgian
National Scientific Academy and Young Scientists Development Fund.

The Young Scientists Conference was held in the following fields of science: Humanitarian,
Social and economic; Exact and natural science; Engineering and technology; Medicine and
health care; Agrarian Sciences. At the conference participated 41 presenter from nine Georgian
and one Armenian Universities.

The goal of the conference was to coordinate young scientists, to establish contacts and to
exchange field scientific considerations. The conference had a very high response. The
organizing committee has chosen only the best theses.

Young scientists of the Institute, Marine Shavlakadze and Tamriko Supatashvili, members of
the Young Scientists Council of Georgian National Academy of Sciences were actively
involved in organizing the conference (Photo 28-29).

Abroad:

e On January 30-31, 2018 scientific worker of department of environmental protection and
engineering ecology of Tsotne Mirtskhulava Water Management Institute of Georgian
Technical University, PhD student of agrarian sciences and bio-systems engineering faculty
Irina Khubulava participated at the 20th International conference ,,Environmental protection,
biological, ecological sciences and engineering™ in Istanbul (Turkey), which was financed by
grant project of Shota Rustaveli National Scientific Fund NPhDF2016 137 — ,,The study of
erosion and landslides genesis debris flow phenomena and treatment modern methods against
them on the example of river Gldaniskhevi".

e On March 20-25, 2018 director of Tsotne Mirtskhulava Water Management Institute of
Georgian Technical university, doctor of technical sciences, professor Givi Gavardashvili was
on business trip by invitation of Professor Nikolai Bishov of the Rector of the Ryazan Agro-
technology State University, doctor of technical sciences, at the international scientific practical
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conference ,,Ecological Condition of Natural Environment and Scientific-Practical Aspects of
Modern Agro Technologies".

On March 21, 2018 for the 3rd and 4th courses students of Ryazan Agrotechnology State
University Givi Gavardashvili conducted a public lecture on the theme: "Forecast of soil
erosion processes and their control in terms of climate change” (Photo 30-31).

On March 22, 2018 professor Givi Gavardashvili presented at the international conference
"Wind Erosion Forecast of Georgia's Agricultural Land by Consideration Climate Change"
(Photo 32-33).

At the official meetings held on March 24-25, conservations focused on preparation of a
number of international grant projects, including the EU grant project "Horizonti-2020".

On May 23-25, 2018 director of Tsotne Mirtskhulava Water Management Institute of Georgian
Technical university, doctor of technical sciences, professor Givi Gavardashvili was on
business trip by invitation of the Ministry of Agriculture of the Republic of Estonia, at the
Baltic Regional Conference in the Republic of Estonia, which was held in the village of
Laluam, in the Hargrove settlement, on "Digitization of Land Improvement Activities and
Opportunities for Future Improvement”.

On November 26-29, 2018 on the basis of the official letter of November 16, 2018 of Mtkvari
2 of UNDP-GEF project, director of Tsotne Mirtskhulava Water Management Institute of
Georgian Technical university, doctor of technical sciences, professor Givi Gavardashvili
visited in Baku (Azerbaijan), at the international conference "Water problems, energy sources
and environmental protection in modern construction”. The conference was organized by the
University of Architecture and Construction of Azerbaijan and the project Mtkvari 2.

The main objectives of the conference were:

% Modern melioration problems and hydraulic engineering;

» Issue of water supply and wastewater treatment;
» Energy efficiency problems in modern construction;
% Environmental challenges in modern construction.

The special session was dedicated to the river. Mtkvari basin, discussion on the challenges of
cross-border cooperation for the preparation of the Academic Conference of the River Mtkvari
Basin in 2019.

CR)

L)

CR)

L)

CR)

THE COLLABORATION MEMORANDUMS OF INSTITUTE

On January 15-24, 2018 for the purpose of carrying out the necessary work for preparation of
NATO and HORIZON-2020 of international grant projects director of Tsotne Mirtskhulava
Water Management Institute of Georgian Technical university doctor of technical sciences,
professor Givi Gavardashvili was on business trip in Baku (Azerbaijan), on January 22, the
meeting was held with Professor Telman Zeynalov, director of the National Center for
Ecological Forecasting of Azerbaijan. After the conversation, was signed the 10-year scientific-
technical cooperation memorandum between Tsotne Mirtskhulava Water Management Institute
of Georgian Technical university and Azerbaijan National Center of Ecological Forecasting
(Photo 34).
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TEACHING-SCIENTIFIC ACTIVITY

On February 23-24, 2018 director of Tsotne Mirtskhulava Water Management Institute of
Georgian Technical university doctor of technical sciences, professor Givi Gavardashvili was
present at the 8th International Education Exhibition in the exhibition center "Expo-Georgia".
Up to 100 higher and vocational institutions from 15 countries: Lithuania, Latvia, Estonia,
Poland, Germany, Romania, Turkey, Ukraine, England, USA, Russia, Czech Republic, Spain,
Hungary, Austria participated in the exhibition (Photo 35).

On May 18-24 and June 10-16, 2018 employees of Tsotne Mirtskhulava Water Management
Institute of Georgian Technical university Erekle Kechkhoshvili and Nana Beraia - Based on
the agreement with LEPL National Center for Assessment and Examinations were observers at
the graduation exams for 2018.

On September 9-14, 2018 director of Tsotne Mirtskhulava Water Management Institute of
Georgian Technical university, doctor of technical sciences, professor Givi Gavardashvili
visited in Minsk by invitation of Dean of the Faculty of Geography at Belarus State University
Professor Mikalai Klebanovich to read lectures on the theme: "Erosion processes, causes of
their origin, prediction and struggle with them" (Belarus) (Photo 36-37).

INTERVIEWS

On October 1, 2018 GTU Rector, academician of Archil Prangishvili and director of Tsotne
Mirtskhulava Water Management Institute of Georgian Technical university, doctor of
technical sciences, professor Givi Gavardashvili interview to TV Companies "Imedi”, 1
Channel and "Ertsulovneba" about importance of 5th International Conference: ,,Debris flow,
Disasters, risk, forecast, protection”, which is devoted to such problematic issues as forecasting,
monitoring, risk assessment and management. The five-day international conference was
attended by about 200 scientists and researchers from 22 countries, including UNESCO
experts.

THE GRANT PROJECT ACTIVITY OF INSTITUTE

In the institute is processing 1 grant project of Shota Rustaveli National Scientific Foundation
grant projects competition for fundamental research 2017 — FR17-615 “Theoretical research of
vulnerable infrastructure security risk during formation of predictable disasters” (project
director - doctor of technical sciences Givi Gavardashvili) and 2 grant project of applied
research - AR-18-1244 |, Debris flow against elastic baragge” (project director - doctor of
technical sciences Eduard Kukhalashvili and AR-18-1491 , Assessment of effectivity and
reliability of modern debris flow against construction on the example of river Mletiskhevi’’
(project director - acad. Doctor of technic Goga Chakhaia).
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XPOHHUKA

HHPOPMAIUA O AEATEJIBHOCTU UHCTUTYTA BOJIHOI'O XO3SIMCTBA UM. L.
E. MUPLIXYJIABA I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA
2018 rox

HucTuTyT BOHOTO XO03s1iicTBa OBUT OCHOBaH B 1929 romy. B Hacrosiee Bpemst B HeMm paboTaer 68
COTPY/JHMKA, CPEIM KOTOPBIX HAy4HbIE COTPYAHUKH COCTaBIAIOT 55%. Hayunslii nepconan
WNucturyra Brimowaer: 1 - akaeMuK — 3aB. OTJAEIOM CEIbCKOTO xo3sicTBa HarmmonanbHoii AH
['py3un, 4 - akanemMrka HHXKEHEPHOU akajeMuu, 6 - JOKTOPOB HAYK, 26 — aKaJIEeMUYECKUX JTOKTOPOB
HayK, 2 — JOKTOpaHTa, | — MarucTpasr.

HAYYHO-UCCIIEAOBATEJIBCKASA JEATEJIBHOCTDb HHCTUTYTA

¢ B nepuogmueckux wuzganusx 2018 roma HayyHeIMH coTpynHukamu HWHcTuTyTa OBLIO
omybnukoBaHo 110 50 crateii, 3 Mmonorpaduu, 9 kuur u 4 yueOHUKa;

¢ B Hncrutyre pa3zpabaTsiBaeTcs (prHAHCHpPOHHAS HaydHO-TIporpamMMHas Tema «lccrmenoBanue
COBPEMEHHBIX MpOOJEeM 3allUThl BOJHBIX PECYPCOB U OKpY)KAIOLIEH cpenbl C Yy4eToM
M3MEHEHMsI KJIMMaTa» (HaydyHbId pyKoBoauTeNnb TeMbl Ipodeccop ['uu 'aBapaamBunm). Tema
COCTOUT M3 6-TH HAyYHBIX MOJPA3AEICHUHI, KOTOPHIE SABJISIOTCS aKTYaJIbHBIMU C TOUKH 3PEHHUS
YYaCTUBIIMXCS HPUPOAHBIX KaTacTpod B CTpaHe M HaydHOM OOpaOOTKM MEpONpUATHH 0
OXpaHe OKpYXKarolleH cpenbl;

¢ B 2018 rony Mucturyr usnan 2 cOOpHUKA HayuHbIX TPYAOB: COOPHUK Hay4yHbIX A0KJIan0B VI
MEXTyHApPOAHOH KOH(MEPEHIINH U ouepeHoi - No73 cOOpHUK HAYYHBIX TPY/IOB.

HAYYHBIE CBA3U HHCTUTYTA
I'py3usn

e 22 ¢epans 2018 roga B Muctutyre ¢ pabounm BU3UTOM Haxojuinach Otunus Mucenkaure -
JeKTop yHuBepcutera Anekcanapaca Ctynrusca (¢oro 1).

e 20 ampeas 2018 roma aupexktop Mucturyra npod. I'mBu I'aBapmamsunu B I'py3uHckoM
TEXHUYECKOM YHHMBEpPCUTETE MPUCYTCTBOBAJl Ha BCTpeUe C jeerauuei pecnyonuku benopych:
pextopoM benopycckoro HalMoHaIbHOTO TEXHUYECKOT0 YHUBepcuTeTa mpodeccopom Cepreem
XapUTOHYMKOM, BHUIIE PEKTOpoM, rpodeccopom I'eopruom Buapurynom, pexkropom MHcTuTyTa
npodeccuoHanpHOro  obOpasoBaHusi pecnyonuku  benopyce  mpodeccopom  Banepuem
['ony6oBckMM U HauanbHUKOM JlemapTameHTa 00pa30BaHUs U KOHTPOJIS KauecTBa PECITYOINKH
benmopyce Muxensm MupoHunkoM. ['ocTH BCTpETWIINCH C 3aMECTUTENIEM MHHUCTPA HayKH U
obpazoBanust ['py3un mpodeccopom Amnekcanapom TeB3amze, BHIE-PEKTOPOM ['py3WHCKOTO
TEXHUUYECKOT0 YHUBepcHuTeTa npodeccopom Jlesanom Knumuamsumm.

e 20 anpeas 2018 roga B MHcTuTyTe ¢ pabounM BU3UTOM HaxoJuics mpodeccop ¢axyibrera
TPaKJIaHCKOW MH)KWHEPUU OXpaHbl OKpyXKaromied cpenbl Bapmasckoro yHusepcutera Epxn
E3nax u mpodeccop dakyabTera MUTaHUS U HOTpeOUTENbckux Hayk Mapus Esnax. Llens
BU3UTAa — TNPOJOJDKEHHWE MEXIYHApOJHOIO COTPYJAHHMYECTBA W NpUrjamieHue ['nBu
['aBapramBuiIy Ui IPOBEACHUA LIMKIIA JIEKIUN B BaplIaBCKOM yHUBEPCUTETE €CTECTBEHHBIX
Hayk (®oto 2-3).

e 4 mas 2018 roa aupexrop Mucturyra npodeccop I'uBu I'aBapmamBuim Berpetusics ¢ EmMun
Tacu - mccienoBaTeneM THAPOJIOTHH U BOJHBIX peccypcoB MHcTUTyTa M. Aditon Komxkarerne
(Typums). dupexkrop Huctutyra mpodeccop I'mBu ["aBapmamBuid O03HAKOMHI TOCTS C
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ucropueil u TpamuuusMu MHcTUTyTa, (QYHKUMAMH 1a00paTopuH, BO3MOXKHOCTSMHU
($U3UIECKOr0 MOAETHPOBAHUS THIPOJIOTHYECKUX IPOLECCOB. BhIIO MOAMUCAHO COTJIalIeHHEe
OT OCYUIECTBJICHUU HCCIIEOBaHUI B HAINPaBICHUM OXpaHbl CPElbl U BOIPOCOB COBMECTHOM
HOJrOTOBKH MEKITYHAPOIHBIX MPOCKTOB (D010 4-5).

4 mas 2018 roma y Hay4yHOro COTPYJIHHMKA OT/AEJNa OXpaHbl OKPYKAIOIIEH Cpelnbl |
WHXXEHEpHOW »HsKojiorun HMHcTUTyTa [OKTOpaHTa TPEThEro Kypca IO CHEHHATIbHOCTU
«CenbCKOXO035CTBEHHAsT Menuopanus» (akynbreTa arpapHbIX HAyK W HHXCHUPHHTA
ouocucrem ['pysuHckoro texnuueckoro yHusepcutera Mpunsl XyOynaBa Obuia mpeasaniura
JIOKTOPCKOM AUCEPTALUH.

11mas 2018 roga B MHCTUTYTE B TOCTSIX HaXOAWIMCH: JOKTOP CEIbCKOXO35MCTBEHHBIX HAyK
npodeccop Dnmap ['yraBa pyKkoBOAMTENIb MAarMCTPaHCTKOW TeMbl crernuanucra MHcTuTyTa
Hatunm CyxumBuian u npodeccop [uBm I[lanaBa, mokrop xumuyeckux Hayk. [‘octu
BCTPETUIIUCH ¢ AupekTopoM MHctutyTa npodeccopom I'mBu ["aBapaamBuim, OHU COBMECTHO
03HAKOMMJIUCH C OIBITaMH, KOTOPbIE MPoBOAUT crienuanuct Muctutyra Hatus CyxumBuim mo
MarucTpckoil teme «BepMHKyIbTypa Kak SKOJOTHYECKOE COOOIIEeCTBO M TEPCIICKTUBHI €€
NPUMCHEHHS B OPraHU4YeCKOM CEJIbCKOM X03sicTBe» (PoTo 6-7).

10 uroas1 2018 roga Hay4HbIN COTPYAHUK OTAENA OXPAHBI OKPYKAKOIIEH CPEbl U MHXKEHEPHON
sKosoruu MHCTUTYTa JOKTOPAHT TPEThEro Kypca mo crenuanbHOCTh «CenbCKOoX035HCTBEHHAS
Menuopanust ¢dakylbTeTa arpapHblX HAyK W HWHXEHHUpPUHra OuocucteM ['py3MHCKOro
TEXHUYECKOTo yHuBepcutTeTa Mpuna XyOynaBa Ha IUCCEPTAMOHHOM KOJUIETHMH 3TOTO Ke
dakynpTeTa 3alUTHIIA JUCCepTaINi0 Ha TeMy: «/3ydyeHue ceneBbIX SBJICHHI 3PO3UOHHOTO U
OTIOJI3HEBOTO TEHE3Mca W pa3paboTKa COBPEMEHHBIX MEpONpHATHH 1Mo Ooppde ¢ HUMH B
BojocOOpHOM OacceitHe p. [nmanucxeBu». PemenneM 3K3aMeHAIMOHHOW KOMHUCCUU
quccepraifuoHHoro  coseta  (mporokosiNe2) Hpune XyOynmaBa TNPUCBOGHO — 3BaHHE
aKaJIeMHYECKOTO JIOKTOpa arpOMHKEHEPHUH.

21 asrycra 2018 roga MHCTUTYT NOCETHUI T€HEPAIBHBIM IUPEKTOP BEAYIEH KOMIIAHUU Ha
rpy3suHCKOM pblHKe «Jlxop/pkuan Botep ena nayesep (GWP)» T'mopruit Lxanmaaze u
TEXHUUYECKUH IUPEKTOP IO BOIPOCAM DHEPreTHKH 3TOHM K€ KOMMaHuM 3a3a Mwuplxynasa.
PasroBop kocHyncsa corpygHuuectBa Mexay Mucturyrom u GWP B Bompocax
BOJIOCHOOXKEHHUSI, 0€30IIaCHOCTH BOJIOXO3SMCTBEHHBIX OOBEKTOB M BOAOCHOOKeHHA. Ocoboe
BHUMaHUE OOpaTHJIM Ha BOJOXO3SIICTBEHHBIE M BOMPOCHI 10 OXpaHe OKpyxatomien cpeau. Ha
OocHOBe MeMopaHayMma, odopmienHoro wMexay I[TY wu GWP, Obuta pgocturmyra
JIOTOBOPEHHOCTh 00 OCYILECTBICHUM HAay4YHO-UCCIIEAOBATEIbCKUX padboT B Ommkaliui
nepuon (Poro 8).

23 aBrycra 2018 roaa B nctuTyTe ¢ pabouuM BU3UTOM Haxoauics 3aM. Tupekropa Hayuno-
UCCIIEIOBATEICKOTO M MPOEKTHOrO MHCTHUTYTAa OTKPBITOTO AaKIMOHEPHOTO OOIIecTBa
«Azepcyc» AzepOaiipkaHa JOKTOp TEXHMYECKMX Hayk, mpodeccop Papaa Mmanos. Llenbio
BcTpeun ¢ mpodeccopom I'mBu ['aBappmamBuiam Obula coBMecTHass paboTa HaJl NMPOEKTOM
«["opu3onT-2020» 1 paccMoTpeHre OyIyluX HayqYHO-HCCIe10BaTeNbCKuX Mi1aHoB (PoTo 9).

23 oxrteOps 2018 rogma B Uncruryre B pamkax mnpoekta «ACCES-APPEAR-ADA»
Haxoawch npodeccopsl: Bunubanen Jlouckanmm u Mapraputa 'mmensbayep (BOKU,
Bena, Asctpust). dupextop MucTutyTa npodeccop ['uBu I'aBapaamBuim 03HaKOMUI rocTel ¢
muccuer MHcTuTyra M OrpomMHOi posbpl0 B KaBKa3cKOM pervoHe MO YMEHBIICHHUIO

HKOJIOTMUYECKUX M aHTPOIIOI'€HHBIX BO3/IEHCTBUI Ha TpaHCIpaHUUYHYIO peky Kypa, o3HakoMuI ¢
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nabopatopueit MHcTuTyTa, ObUIa MpOBEAEHAa BCTpeYa C HAyYHBIMH cOTpyaHuKamu. llpu
BCTpPEYE PACCMOTPEIIH BOIIPOCH HAYYHO-UCCIIEI0BATEIILCKOTO coTpyaHruecTBa (PoTto 10-11).

6 nosiopsi 2018 roma B I'TY cocrosiack BCTpeua J€KaHa CTPOUTEIBHOTO (aKyIbTeTa
I'py3uHcKoro TexHudeckoro yHuBepcutera npodeccopa HaBuaa ['yprenumze u mpodeccopa
CTPOUTENBHOTO (haKyiabTeTa YECTOXOBCKOTO TEXHHUYECKOTOo YHHBEpCHTETa AlamMa YuMa, Ha
KOTOpO# mpucyTrcTBoBasin: npodeccopsl ['mBu ['aBapnamsunm, WMura MpemamBuim u 3ypad
I'Bummanu. [Ipu BcTpede rocnogud Yuma, Kak o(pHUIMANbHbINA MpeICcTaBUTEIh YeCTOXOBCKOTO
YHUBEPCUTETA Iepean rocnoauny JlaBuay MakeT JOKYMEHTOB, 1€ IIPEACTABICHBI OCHOBHBIE
HaIpaBJIEHUSI COTPYJHUYECTBA.

Co cBoeli ctoponsl, npodeccop MHaBua ['yprenunse o3Hakomus mpodeccopa Yuma ¢
miaraMy, TNPEeANPUHUMAIOIIMMUCST Ha (akyJabTeTe C IeIbl0  YriayOJleHus —Ipolecca
WHTEPHALMOHAIM3ALMA B HalpaBiIeHUH O0Opa30BaHUSI M HAyKd, BBIpa3uWj HaJeXKIy Ha
yriayOneHue CcoTpyaHUYecTBa Mexay MHcTuTyramMu B HayyHO-UCCIIEIOBATEIbCKOM H
00pa30BaTeIbHOM HalpaBIEHUSIX, B 3aKJIIOYEHUH MO0JIarojapuil 3a BbIABIEHHOE BHUMaHHE U
unuuatuy (®oro 12).

30 Hos10ps 2018 roxa B Muctutyte ¢ pabounM BU3UTOM Haxonauics npodeccop Byrap Anues.
[lenbto BcTpeun Obulo pacMoTpeHue BompocoB mpoekra NATO u MexayHapoaHON HaydyHOU
KOH(pepeHIMH «YTIpaBICHUE pUCKaMmu», KoTopas mpoiineTr B r.baky B 2019 roxy. dupexTop
HNucturyra npodeccop 'mBu [aBappamBmim MpemyioKMI TOCTIO MOMOIIb B OpPraHU3alud
koH(pepenimu (Poto 13).

30 Hos10ps1 2018 roga y riaBHoro crneunanucra MHCTUTYTa - AOKTOpaHTa TPETHETO Kypca
Wpmer  KymapamBunu  no  cmeumansHocTH  «'muppounxkunepus»  JlemaprameHnrta
THIPOUHKUHEPUN CTpouTenbHOro ¢akynprera TIY mpouuta  mpeazamura JOKTOPCKOM
JCCepTaIIH.

3a pyoe:kom

o 18-24 ssuBaps 2018 roga c 1enpio ocymiecTBiIeHUs pabOT A MOATOTOBKUA MEXIYHAPOIHBIX

rpanToBbIX npoektoB - HATO, TOPU30OHT-2020 - aupextop UucTuTyTa npodeccop I'nuBu
["aBapamBuIN HaXOUIICS B KOMaHAUPOBKE B I. baky (AzepOaiiixkaH).

19 suBaps 2018 r. B r. baky mpodeccop I'uBu I'aBapiamBuiam BCTpETHIICS C AUPEKTOPOM
Hay4Ho-Mccne1oBaTenbcKoro M IMPOEKTHOrO HMHCTUTYTa AsepOaiikaHa «A3sepcyc» Tr-HOM
Uwuarmzom ['ypOaHOBEIM U 3aMecTUTENIeM TOTO e MHCTUTyTa JOKTOPOM TEXHHYECKHX HayK,
npodeccopom Dappoit  MmanoBeiM. Jluckyccust Oblla cocpeoTodeHAa HAa COBMECTHOM
MOJITOTOBKE TPaHTOBBIX MpoekToB - HATO, TOPU30HT-2020. Kosutern ObUTH TPUTIIAIIICHBI B
okTsI0pe U HosA6pe 2018 roja ns NPUHATUS y4acTHsl B MEXKIyHApOJIHBIX KOHpepeHuusax: 1-5
okTsi0pa Ha V BcemupHoilt koHdpepeHiuun «CeneBble MOTOKU: KaTacTpopu, PUCK, MPOTHO3,
oxpaHa» u 1-4 Hoa6psa - VIII Mexaynaponnoit kondepenuuu «CoBpeMeHHbIE TPOOIEMbI
BOJIHOTO XO35HCTBA, OXpaHbl Ha OKPYKAIOIIEH Cpe/ibl, apXUTEKTYpPhl U CTPOUTENLCTBAY (POTO
14-15).

9-14 centsops 2018 rona mupexrop MuctuTyra npodeccop I'mBu ['aBapmamBmim Bo BpeMs
KOMaHAUpOBKU B I. MuHck (benopych) Berpetmicsa ¢ aupekropom lleHTpanbHOro Hay4dHO-
HCCIIEOBATEIBCKOTO  MHCTUTYTAa  KOMIUIEKCHOTO  MCIOJBb30BaHUS  BOJHBIX  PECYPCOB
Anexkcanapom CrankeBuueM. llenpio BcTpeun Obuta coBMecTHass padoTa Haj MPOEKTOM
«[opu3onT-2020» 1 00CykIeHHE TIAHOB JATLHEUIINX HAYYHBIX uccienoBanuii (Poto 16).
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e C 15 o 20 nexadps 2018 roga mo opurmansaoMy npuriamrenuio #GQ-01/01-1968 Yunruca
KybanoBa - nupextopa HayuHo-ncciie0BaTeIbCKOTO U MPOEKTHOIO MHCTUTYTA «CyKaHaIm -
nupektop MHcturyra mpodeccop 'mBu I'aBapnamsuinm u npexaceparens HaydHoro Cosera
KaHauaaT reorpaguyecux Hayk Pobept /lnakoHnasze nodbBaiu B Cl1y>K€OHOH KOMaHIUPOBKE B
r. baky. Ilpm BcTpeue ObII MOANMCAH MEMOPAHAYM O COTPYAHHYECTBE MEXKAY IBYMS
WHcTuTyTamMu; paccMOTpeHa U IOATOTOBIEHa TeMmaTuka 9-oii HaydyHo-TeXHHYECKOU
KoH(pepeHMu «CoBpeMEHHbIE MPOOJIEMBI BOAHOTO XO3SHCTBA, OXPaHbl OKPYXKAIOIIEH Cpepl,
ApXUTEKTYpPBhl U CTPOUTEIILCTBA», COTJIACOBAHBI BOIPOCHI COBMECTHOW pabOTHl HAJ MPOEKTOM
«["opuzonT-2020».

YYACTHUE B MEXIAYHAPO/JHbIX U PECITYBJIMKAHCKHUX
KOH®EPEHIUAX U POPYMAX

I'py3us:

o 12-15 ¢eBpans 2018 roga HaydHbIl COTPYIOHHUK OTHAEJa OXpaHbl OKpYXKAlOLIEH cpensl U
MHXEHEPHOU 3Konoruu MHCTUTYTa JOKTOPAHT TPEThEro Kypca Io CrenualbHOCTH «CelbCKo-
XO35IIICTBEHHas] Menuopauus» (akyiapbTeTa arpapHbIX HayK M HHXKEHEpUHIa OHOCHCTEM
I'py3uHCKOTO TeXHHYECKOro YyHHUBepcutera Mpuna XyOynaBa mnpussia ydactue B VI
KoH(pepeHIMH (aKyJIbTeTa TOUHBIX M €CTECTBEHHbIX HayK B ['py3MHCKOM rocyaapcTBEHHOM
yHuBepcutere umenu Mpane [xaBaxumsuim (Poto 17).

e 11-13 masa 2018 roga CoBer MosioAbIX ydeHbIX HaruonanbpHOU akajgemuu Hayk ['py3um u
@oHJ pa3BUTHUS MOJIOABIX YYEHBIX MPOBETH MEXIUCIUIUIMHAPHYIO KOH(PEPEHIIUI0 MOJIOIBIX
yueHbX. Llenpio koH(pepeHIMM OblIa KOOPAMHALIMA MOJIOABIX YYEHBIX, YyCTaHABJICHHE
KOHTaKTOB U OOMEH HayyHbIMH HOBOCTSIMU. KoHdepeHIns umena O4eHb BBICOKHMM OTKIIUK.
OprkoMuTeT BBIOpA TOJNBKO Ty4Illine Te3uchl. B koH(pepeHnu npuHsiiu yuyactue 40 MOIOIbIX
VUEHBIX W3 PAa3JIMYHBIX YHHBEPCHUTETOB M HCCIICOBATCILCKAX HWHCTUTYTOB ['py3um. B
opraHu3anyy KoH(epeHINH MPUHUMAIA aKTUBHOE YY4acTHE MOJIOJbIC HAYYHBIC COTPYIHHKHU
WNucTtutyTa, unensl CoBeTa MOJIOIBIX YUEHBIX HAI[MOHAJIbHOW akajgeMuu Hayk ['pysun Mapune
[laBmakan3e u Tamapa Cynatamsuiu (Poto 18-19).

e 29 nosOps 2018 roga B orene «Pymc orens TOummcu» cocrosuics HanmoHanbHbl Gopym
00O0pOHBI, B KOTOPOM 10 opuIHagbHOMY npuriamennto [lansel XyUIBuIM, HCHOTHSIOMETO
0053aHHOCTH PYKOBOAMTENS CIYXObl YIpPaBICHUs UPE3BBIYAWHBIMU CUTYALMsIMHU TPH
npaButenbecTBe  ['pysunm  mpuHan ydactue aupektop HWHcturyra mpocdeccop ['uBum
INaBappamBunu. C NpUBETCTBEHHOM peublo BbICTynuiau: rocnona I[lansa XyuumBuinu u
I'eopruii ['u6panze. Ha popyme JleBan I'enamBunu npeactaBuil npeseHTanuo Ha teMy«HoBbie
CUCTEMBI YIpaBICHUS Ype3BbIYaHBIMU cuTyauusmu»; Pycynan KaxumBuim BeicTynmia c
nokiagoM o «CoTpynHUYEeCTBE B 00JaCTH YMEHbILIEHUSI KaTacTpod - CYIIECTBYIOIIUNA OMBIT U
nepcrnekTuBel Ha Oynymee», Tea Larapenn - Ha Temy «Meponpustus, OCYIIECTBIIsSEMbIE
napTHepamMu B pamkax [Iporpammel cHmxenus pucka katactpod ECHO». B xonme BcTpeun
cocTosulach JUCKyccHsi M ObUTM  OOCYKIEHBl Oyayliue IUTaHbl CIYKObl YIpaBlIeHUs
Ype3BbIYATHBIMU CUTYAI[USIMHU.

e 1-5 okra0ps 2018 roma B koH(epeH-3ajie [py3MHCKOrO TEXHHYECKOTO YHUBEPCUTETA
npouuia 5-1 MexayHapoaHas koHpepeHuus «CeneBble MOTOKH: PUCK, MIPOTHO3, 3aluTa». B
koH(pepennun npuHsuH ydactue 200 yuensix u3 20 crpaH. KoHdepeHIUI0 OTKPBIT PEKTOP
I'py3nHCKOrO  TeXHMYEecKOoro yHuBepcurera akagemMuk Apuwn  IIpanrmmeumu.  C
MPUBETCTBEHHOM PeUbl0 BRICTYNWIM aupektop MHctutyTta npodeccop I'mBu "aBappamBuim,
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MPEICTABUTEIM  OPTaHW3alMOHHBIX W HAyYHBIX KOMHUTETOB KOH(EpEeHIMH, KOTOphIe
MOMYEPKHYIM BaXHOCTh KOH(pepeHIwH. bpim omyOnMKoBaH COOPHUK HAYYHBIX JOKIAJI0B
KoH(pepeHImu Ha 671 crpanuiiax (®Poro 20-23).

e 1-5 nosiopst 2018 roma B Mucturyre nponuia VIII MexayHapoaHas HaydHO-TEXHHYECKAs
KoH(pepeHIHs Ha TeMy «CoBpeMEHHBIE POOIEMbI BOJHOTO XO3SHCTBA, OXPaHbl OKPY)KAIOLICH
CpeIbl, apXUTEKTYPHI M CTPOUTEILCTBA» B KOH(GEpEHIINN MPUHSIINA YUaCTHE YUCHBIC, IKCIIEPTHI
Y MOJIOJIbIC CTICIMATUCTHI U3 ceMu cTpaH (Asepbaiimkan, benopyck, Jlutsa, [lonbma, Poccus,
I'py3us, Apmenust). bpin onyOnukoBaH cOOPHHK TOKJIQA0B KOH(pepeHIMH Ha 277-CTpaHHUIIaX.

KoHdepeHno OTKpbUT 3aMECTHTENb peKTopa I py3nHCKOr0 TEXHUYECKOTO YHUBEPCUTETA T10
Hay4yHOU "acTu npodeccop 3ypad I'acuTamBuiid, KOTOPBI OTMETHI BaXKHYIO poiib IHCTUTYTA
B BOIpOcax H»KoJjioruueckoir Oe3omacHoctu HOxuoro KaBkaza u HayyHOro MpOCTpaHCTBA
peruoHa M moxenajna JaJbHeWIeil akTUBHON paboThl B Hay4YHO-TIPAKTHUECKOM HAIPaBJICHUU.
3areM cnoBo Obulo JgaHO AupekTopy MHCTUTyTa OOKTOpPY TexH. Hayk mnpodeccopy ['uBu
["aBappamBuiu, KOTOPHI 03HAKOMUJI C HAYYHO-TEXHUYECKOM U IKCIEPTHOU AESITEeIbHOCTHIO
WNuctutyTa, OTMETHN akTUBHOE y4yacThe MHCTUTYTa B HAYYHOH M yueOHO-TIPOCBETUTEIHCKOM
NESITEIbHOCTH.

C IpUBETCTBCHHON PEYBI0 TAKXKE BBICTYMHIN: peKTop LLIymmMHCKOro MOTUTEXHUYECKOTO
yHHUBepcuTeTa aokTop Tex. Hayk mnpodeccop Oranec ToxmamxksaH (ApmeHus), AeKaH
reorpaduueckoro QaxyiabTera bBakMHCKOrO TOCYAapCTBEHHOTO YHUBEPCUTETa JIOKTOP
reorpadunyeckux Hayk npocdeccop Papna manos (Azepbaiimkan), qupekTop Memepckoro
HAyYHO-TEXHUUYECKOTo IIEHTpa JOKTOp. celbCK. X03. Hayk mpodeccop IOpuii Maxaiicku (T.
Pszansb, Poccus), mpodeccop YUecToXOBCKOro TEXHUYECKOTO YHUBEpcuTeTa Axam Yuma u Jip.
(®oto 24-27).

e 1 u 2 HosaOpsa 2018 roma B HaumonanbHoM akanemun Hayk ['pysum cocrosiace VI
KoHndepeHiyss MonoabpIx ydeHbIX, opraHn3oBaHHass COBETOM MOJIOABIX YYEHBIX U (OHIOM
Pa3BUTHS HAYKH.

MosozaexxHast KOH(pEpeHIs POBOAMIACE B CIEAYIOIUX 00JacTAX HayKW: TyMaHMTapHasd,
COLIMAJIbHO-D)KOHOMUYECKAs,, TOYHBIE M ECTECTBEHHBIE HAayKHM, WH)KEHEPHUS M TEXHOJIOTHS,
MEIMLMHA ¥ 3][paBOOXpaHEHME, arpapHble Hayku. B koH¢epeHuun npuHsim ydactue 41
JOKJIATYMKOB U3 HUX - TPY3UHCKHE (AEBATH) U (0UH)APMIHCKUI YHUBEPCUTET.

[{enbto koH(pepeHIMH ObUIO KOOPIAMHUPOBAHUE MOJIO/IBIX YUEHBIX, YCTAaHABICHUE KOHTAKTOB
1 00MEH HaydHbIMH HOBOCTAMHU. KoH(epeH1Ms nmena oueHb BBICOKUI OTKIMK. OprKkOMHUTET
BbIOpal 1O HampaBieHHSIM TOJBKO Jydlllie Te3uChl. Bplleyka3zanHas KoH(pepeHIUs
MOJTHOCTBIO OTBEYaJla COBPEMEHHBIM TpeOOBaHMSM, Kak Ha MECTHOM, Tak M Ha
MEXJIYHAPOJAHOM YpPOBHE U ObUla BaXKHBIM HAIPAaBICHUEM JESITEIbHOCTH MOJIOJIEKH B
Hay4YHOM cooO1iecTBe. B opranuzanuu KoHpepeHIMU MPUHUMAIN aKTUBHOE YYaCTHE MOJIOJIbIE
yuenble UHCcTHTYTA, unensl CoBeTa MonoabIX yueHbIX HanuoHanbsHOM akanemun Hayk ['py3un
- Mapune [llaBnakanse u Tamap Cynaramsuiu (oo 28-29).

3a pyoOekom:

e 30-31 suBaps 2018 r. HayuHBI COTPYAHMK OTJE€Na OXpaHbl OKpYXawoullell cpensl U
MHXEHEpHOW »dKojoruu MHCTUTyTa JOKTOPAaHT TPETbEro Kypca IO CHEUAIBHOCTH
«CenbCKOXO035ICTBEHHAasT Menuopanus» (akyinbTeTa arpapHblX HayK W HWHXCHEPHHIa
6uocucreM ['py3uHCKOro TexHU4Yeckoro ynuBepcurera Mpuna XyOynaBa NpHHsAIA y4acTHE B
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XPOHHUKA

20-if  MexnyHapogHoit  koH¢pepeHimn —«OxpaHa OKpyKaromed cpeapl, Ouosoruw,
HKOJIOTUYECKUX HayK W umkeHepunr» CramOyn, (Typuous), koTopas (QUHAHCHPOBAIACh
rpantoM goktopantypsl NPhDF2016 137 HaunmonansHoro nHayunoro ¢onna um. Illota
Pycrasenn.

2018 20-25 mapta nupekrop Muctutyra npodeccop I'mBu ["aBapmamBuiy - mo nNpuriiameHuto
pexTtopa Ps3aHCKOrO TroCyIapCTBEHHOI'O AarpOTEXHOJOTMYECKOrO YHHBEPCHUTETa JOKTOpa
TEXHUYECKUX Hayk mpodeccopa Hukomas BumoBa - mpucyTCTBOBad Ha MEXKIyHAPOIHOH
HAYYHO-TIPAKTHYECKOW KOH(EpEeHIHH Ha TeMy «DKOJIOTHYECKOE COCTOSIHHE ECTECTBEHHOM
Cpelbl U HaYYHO-TIPAKTHUUECKHUE ACIEKThl COBPEMEHHBIX arpOTEXHOJIOTHID.

21 mapra 2018 roma mis 3-To U 4-r0 KypcoB Ps3aHCKOTO arpoTexXHOJIOTHYECKOTO
rOCyJapCTBEHHOTO yHUBepcuTera mnpodeccop ['mBum ['aBapmamBuiam mpoBen MyOIHYHYIO
nekuuto Ha teMy «l[IporHosmpoBaHue IpPOLECCOB 3PO3UH MOYB U UX KOHTPOJIh B YCIOBUSX
u3MeHeHus Kiaumaray (Poro 30-31).

[Ipodeccop I'mBu 'aBapmamBuian Ha MexxayHapoaHoi koHdepennuu 22 mapta 2018 roga
BBICTYIUII C JokiagoM «IIporHo3 BeTpoBoOii 3p03uH CENbCKOXO03SIMCTBEHHBIX yroauit ['py3uu B
YCIIOBUSIX M3MEHEeHHUs Kinmaray (doro 32-33).

[Tocne 3aBeprieHust KOHPEpEeHIIMK HA OQUITHATIEHBIX BCTpeUax, COCTOABIIMXCS 24-25 MapTa,

Oecema KOCHYJIAch MOATOTOBKH COBMECTHBIX MEXKIYHApPOIHBIX T'PAaHTOBBIX MPOEKTOB, B TOM
yuciie TpaHToBoro npoekra EBpocoroza «I'opuzoHT-2020.
23-25 masn 2018 r. agupextop Muctutyra npodeccop I'uBu ["aBapramBmig 1mo npurianieHuto
MUHHCTEPCTBA CEJIbCKOTO X035HCTBa DCTOHMM Haxoauics Ha [Ipubantuiickoil permoHambHOM
KOH(epeHIuu, KoTtopas mpouuia B moc. ['apmky cena Jlaynmamac Ha Temy «OuudpoBka
JESTEIbHOCTH 110 YITYYIIEHUIO 3€MJIM U BO3MOXHOCTU OYAYIIETr0o pa3BUTHSI.

26-29 nosops 2018 rona Ha ocHoBanuu UNDP-GEF nporpamMmel OOH u npoexkta MTkBapu - 2
no o¢puHagbHOMy nucbMy oT 16 Hos0ps 2018 roma nupexrop MHctuTyTa npodeccop ['mBu
I"aBapnamBuian noceTun MexIyHapoAHY KOH(epeHuHo «BoaHble MpoOiaeMbl, HCTOYHUKH
SHEpPIUU U OXpaHa OKpY’Kalollel cpelibl B COBPEMEHHOM CTpouTenbcTBe». KoHepenus Oblia
OpraHM30BaHa [0 B3aMMOCOTPYJHUYECTBY MEXAY YHHUBEPCUTETOM AapXUTEKTyphl U
cTpouTenscTBa AsepOaiikaHa u mnpoekromM MTtkBapu - 2. OCHOBHBIMH  3aJa4aMu
KOH(epeHIIMH ObLIH:
* COBPEMEHHBIE MPOOJIEMbI MEIUOPALIMU U THIPaBINYECKasl HHKUHEPUS;
* mpo6JieMa BOJIOCHAOKEHHS M OUYMCTKA CTOYHBIX BOI;
* 1po0seMbl F3HEProd(p(HEKTUBHOCTU B COBPEMEHHOM CTPOUTENILCTBE;
* HKOJIOTHYECKHE POOIEMbI B COBPEMEHHOM CTPOUTEIIHCTBE.

CriennanpHast ceccus Oblia nocpsiiieHa 6acceiiny peku MTKBapu U 00CYXI€HHUIO TPobIeM
MPUTPAHUYHOTO COTPYJHHUYECTBA B paMKaxX IOJrOTOBKM HayyHOW KoH(epeHIMH OacceiiHa
pexu MTtkBapu B 2019 rony.

MEMOPAHJAYMbBI HHCTUTYTA O COTPYIJHUYECTBE

22 siuBaps 2018 roga /it mpoBeeHUS HEOOXOAMMBIX Pa0OT MO MOATOTOBKE MEXITYHAPOTHBIX
rpanToBbix npoektoB HATO u 'OPU3OHT-2020 aupexkrop Muctutyra mpodeccop ['mBu
laBappamBunu nocetun r.baky (AzepOaiimxan), rae 24 sHBaps COCTOsUIach BCTpeda C
nupekTopoM HanumoHanbHOTrO IIEHTpa HKOJIOIMYECKOTO MPOrHO3MpoBaHus A3zepOaiimkaHa
npodeccopom Tenpmanom 3eitHanoBeiM. [locne Oecemnpl Obur  mommucan  10-meTHUI
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XPOHHUKA

MEMOpPaHAYM O HayYHO-TEXHUUECKOM COTpyAHMUYecTBEe Mexay MHcTuTyroM u HanmoHanbHbIM
[IEHTPOM DKOJIOTHUECKOTO MPOrHO3upoBanus AsepOaiimkana (Poro 34).

HAYYHO - OBPA30OBATEJIbHASA AEATEJBHOCTD

23-24 ¢eBpans 2018 roaa gupexkrop MucTHTyTa podeccop I'uu ["aBapmamBuiIM HaXOAMIICS
B BBICTABOYHOM IIEHTPE «IKCIOKOPKUS» Ha 8- MexayHapoaHoOU sipmapke oopazoBaHus. B
BBICTaBKe NpuHsIM ydactue a0 100 Beicmux W npoddecuoHabHbl yuuiaum U3 15 crpaH:
JlutBa, JlatBus, Octonus, [lonsma, ['epmanus, Pymbinus, Typuus, Ykpauna, Aurnus, CILIA,
Poccust, Uexusi, Vcianusi, Benrpus u Ascrpus (®oto 35).

18-24 masi u 10-16 uronsi 2018 roxa corpynuuku Mucturyra Upaknuit Keuxomsuaum u Hana
bepas Obu11 npuriiamiensl HaOMI0IATENIIMUA Ha IIKOJIbHBIE BRITYCKHBIE 9k3aMeHbl 2018 rona Ha
OCHOBaHUU COTJIALICHHUS], 3aKIF0UEHHOT0 ¢ HallnoHalbHBIM LIGHTPOM OLIEHKH 9K3aMEHOB.

9-14 centsiops 2018 r. jgupextop Huctutyra mnpodeccop I'mBu I'aBapmamBmim 1o
NpUTJIAIICHUIO  JeKaHa  (Qakyibpreta reorpadgum  bemopycckoro  rocyqapCTBEHHOTO
yHuBepcurera npogdeccopa H.KiebanoBuua Haxoauics B KOMaHIUPOBKE B I'. MUHCKe s
IIPOBE/ICHUS Kypca JIEKIMH Ha TeMy «OPO3MOHHbIE MPOLECCH, IPUYMHBI X BO3HUKHOBEHHS,
nporHo3upoBanue u 6oprda ¢ Humm» (benapycs) (Poto 36-37).

HUHTEPBBIO

1 oxkTs10ps1 2018 r. pexTop ['py3MHCKOr0 TEXHUYECKOTr0 YHUBEPCUTETA aKaJleMUK [ 'py3uHCKON
HalMoHanbHOU akanemuu Apuwmi [lpanrumsumu u gupexkrop MuctutyTta mpodeccop ['mBu
["aBapiamBuIN Jajld MHTEPBBIO TesekaHanaM - «MMean», «1-my kaHamy» U «pTCyI0BHEOa»
0 3HaYeHMHU 5-oif MexayHapogHOl KoHpepeHIMH «CeneBble MOTOKU: PUCK, POTHO3 3allUTa,
KOTOpas OblUla TMOCBSIEHa TaKUM aKTyaJbHBIM M  TNpOOJEMHBIM BOIpOCAaM, Kak
IIPOTHO3MPOBAHUE CEJIEBBIX IMPOLIECCOB, MOHUTOPHHT, OLICHKAa PUCKOB U YIIpaBlIeHHE UMH. B
MexayHapoiHOM KoHpepeHIMH MpUHsIM yuactue 6osiee 200 ydeHbIX U HccienoBarenet u3 22
cTpaH, BkiItovas akcrieproB FOHECKO.

I'PAHTOBASA JEATEJBHOCTb HHCTUTYTA

B Wuctutyre paspabarbiBatorcsi: oguH rpaHt FR-17-615 «Teoperuueckue uccienoBaHus
pucka 0€30MacHOCTH YSA3BUMBIX HH(QPACTPyKTyp TpuU  (QOPMHUPOBAHUHM  OKUAAEMBIX
KaracTpo(», KOTOpPbI BBIMTpAaH B KOHKYpPCE Ha COMCKaHME Hay4HbIX (DyHIaMEHTaJIbHBIX
rpantoB B 2017 r., npoBogumom HarmonanesHeiM HayuHbIM (oHzom um. III. PycraBenu
(pykoBonuTeNnb — OOKT. TexH. Hayk . ['aBapjamBuim) m 2 rpaHTa, KOTOpbIE BBIUTPAId B
KOHKypCE Ha COMCKaHHME HAayuHBIX MpHUKIagHbIX TpaHToB B 2018 1. AR-18-1244
«Ceneperynupyrommii  37acTUYHbI  Oappax» (PYKOBOOUTENIb JIOKT. TEXH. HayKk O.
KyxanamBwim) u rpant AR-18-1491 «Ouenka 3¢ppekTUBHOCTH M HA/IEKHOCTH COBPEMEHHOM
MIPOTHBOCENIEBOM KOHCTPYKIMI Ha HpuUMepe celleroToka p. Miertuc-xeBu» (pyKOBOJIUTENH
akaJ. JoKT. TexH. I'. Yaxas).
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CONTRIBUTIONS TO THE COLLECTED SCIENTIFIC PAPERS
OF THE TSOTNE MIRTSKHULAVA WATER MANAGEMENT INSTITUTE
OF THE 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:

water management;

hydraulic engineering and irrigation;
hydrology and meteorology;
environmental protection;

safety and risk of hydraulic structures;
construction;

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.

The paper submitted to the Institute must include the letter of reference from the organization, where
the study took place;

The paper must be submitted electronically to the following e-mail: gwmil929@gmail.com.

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;

The paper should include the following sequence:

e Direction (in the upper right corner);

o Paper Title;

e Author (or authors) name, surname and patronymic with e-mail of contact person;
o 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);

o 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 references should be appropriate to the quotations given
in the text;

7. Rejected papers will not be returned to authors.
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MMPABUJIA O®OPMJIEHUS CTATEM
JJIA1 OITYBJIMKOBAHUSA B CBOPHUKE HAYYHBIX TPY1OB
HUHCTUTYTA BOJHOI'O XO3SMCTBA VM. II.E. MUPIIXYJIABA

HaznaueHwue C60pHI/IKa — CO3JJaHHC YCJ'IOBI/Iﬁ AJId pa3sBUTUA HAYKH, a TAKXKC HY6J'II/IK3LII/I$I MaTcpuajioB
PE3YJIbTAaTOB HAYUYHBIX HOBBIX I[OCTI/I)KCHI/Iﬁ HCcienoBaTeIe 1 CIICINAJIMCTOB.

B cOopHuke myOnuKyIOTCS CTaThH CACAYIOUINX HayYHBIX HAPaBICHHUM:

BOJHOE XO3SHCTBO;

THAPOTEXHHUKA U MEITHOPAIITHS,

TUAPOJIOTHUS U1 METEOPOJIOTHS;

OXpaHa OKpYy»Karollei cpesl;

HaAEKHOCTh U PUCK THAPOTEXHUIECKUX COOPYKEHHIT,
CTPOUTENBCTBO;

HCCIIEOBAHUS 110 U3YUCHUIO 3eMITH.

Crarbu, OnmyOJIMKOBaHHBIE B COOPHUKE, TOJDKHBI YOBJIETBOPSATH CIEAYIONINM TPEOOBAHUSIM:

1. CraTbs MOXET OBbITh IIPECTABICHA HA TPY3UHCKOM, PyCCKOM MJIM aHTJIMICKOM SI3bIKE, 00BEMOM HE

oonee 10 crpammm. K craThe mpuimararoTcsi aHHOTAMKM HAa TPY3HMHCKOM, PYCCKOM M aHTIHHCKOM
s3p1ke; OJIMH aBTOP MOJKET MPEACTABUTH HE OoJiee 2-X cTaTei.

K craTbe npmiaraeTcsi HanpaBJIeHHUE OPTraHM3alllH, B KOTOPOi BBIIIOIHEHA paboTa.
CTaTh¥ HAMPAaBJISIOTCS O AIEKTPOHHOM moyre gwmil929@gmail.com.

®opwmar nucrta — A4; uaTepBan — 1,5; mpudt — 12; mons — ¢ 4eTepex CTOPOH MO 25 MM; CTaThs
Boinonsercs: B Buge DOC dauna (MS Word). Cratbu, npeicTaB-lieHHbIE Ha TPY3HHCKOM SI3bIKE
BeinonHsoTes mpudrom AcadNusx wim SYLFAEN; crateu, mpeacraBieHHbIE HA PYCCKOM H
AHIIIMICKOM si3bIKax — mpudTom Times New Roman; koMIbioTepHbIEe BAPHAHTHI PUCYHKOB U (HOTO
— B ¢popmare JPG wu TIF, ¢ paspemennem 200-300 dpi;

Cratps JOJDKHa OBITh BBIIIOJIHEHA B cnenylomeﬁ IOCJICA0OBATCIIBHOCTH

e  HampaBJICHUE UCCIICIOBaHUS (B BEPXHEM IIPABOM YTIIY);

® Ha3BaHUE CTaThU;

®  uMs, OTYECTBO, (hamiIKs aBTopa (aBTOPOB) ¢ ykasanueMm E-mail konTakTHOTO JHMIIA;

e Ha3BaHHWE OPraHW3AIlNH, IJIe BHIIIOIHEHA paboTa ¢ YKa3aHHEM ee IOYTOBOIO aJipeca;

®  BBEJCHHUE;

® OCHOBHas 4acTh (0OBEKT HCCIEIOBAHUI U METOHKA);

®  BBIBOJBI M PEKOMEHIALINN;

®  HCIONB30BaHHAs JUTEepaTypa (He 6omnee 10);

e angnotanwms (10-15 cTpok);

e xitoYeBble cioBa ( He Oolee 6).

Hcnonb3oBaHas JmTeparypa JOJDKHA OBITH TPENICTAaBICHA B CIEAYIOIIEM Mopsike: GaMwims wu
WHUIMAIBI aBTOpa (aBTOPOB), Ha3BaHWE pabOTHI, Ha3BaHWE COOPHMKA WIIH KypHaja, HOMEp, MECTO

nu3naHus (ropon), roa, crpanunbl. CHHCOK HCIOIB30BAaHHOW JIMTEPATYyp COCTABISETCS B MOPSAKE
LUTUPOBAHUS B TEKCTE.

OTKIIOHEHHBIE CTaThU aBTOPAM HE BO3BPAIIIIOTCS.
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