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I'maposorusi 1 MeTEOPOJI0Orusl

MMPUPOJTHO-KIUMATHUYECKHUE ®AKTOPHI TOPHBIX YCJIOBHI,
IMPOBOIIUPYIOIIUE PUCKU PAZBUTHUSA CEJIEBBIX IIOTOKOB

Aiipanersin B. I'.
E-mail: vrezhghayrapetyan@gmail.com

HIymyHCKUNA TEXHOJIOTUYECKUH YHUBEPCUTET
yi. Amora bekopa 4, r. lllymm, HKP

BBEJAEHUE

UccnenoBanuss aBapuili M pa3pylleHUI
TUAPOTEXHUYECKUX COOPYKEHUM, KOTOpBIE CO-
IIPOBOXK/IAIOTCA HKOJIOTMYECKUMHU KaTacTpoda-
MU U TIOBBIIIEHUEM HKOJOTHYECKUX PHUCKOB
OKPY’KaIOIIUX TEPPUTOPHUH, MOKa3aJIM, YTO OC-
HOBHBIMU TIPUYMHAMH TPOBOLUPYIOIIMMHU Ce-
JIEBbIE€ TOTOKHU SBJISIOTCSA IMPUPOIHO-KIUMATHU-
yeckue (aktopsl. B 60-70% ciydaeB uMeHHO
CeJIeBble NOTOKU MPUBOLAT K pa3MbIBY
HOBaHUS U PA3pPYLICHUIO TUAPOTEXHUYECKUX

coopy>1<eHH171. B HeﬁCTBymIHHX HOPMATUBHBIX U

ocC-

MMPaBOBbIX AJOKYMCHTaX II0 IPOCKTHUPOBAHUIO,

CTPOHMTENBCTBY M 0O€30MacCHOW 3KCIUTyaTaluu
THAPOTEXHUYECKUX COOPYKEHHU HE B IOJHOM
MEPC YUUTBIBAIOTCA BOIIPOCHI JTUHAMUWYHOI'O H3-
MCHCHHUA dTUX q)aKTOpOB 3aBUCAIINX OT BbBICOTHI
HaJ YpPOBHEM MOpsSi W UX BIHUSHUA Ha 00-
pasoBaHue ceneBbix 1MoTokoB [1]. Mcxoms u3
3TOro, HaMH IOCTaBJCHA 3aja4ya OINpPEeACICHHS
BIIMSIFOLIHX
4eCKMX (PaKTOPOB M OBICTPOrO ONpPEACICHHS
JIMHAMUKH ~W3MEHEHUS JTUX (HakTOpOB B

Hauboee MNpUPOAHO-KIIUMATHU -

3aBUCHUMOCTH OT BbICOTBI HAJl YPOBHEM MODH.

OCHOBHASA YACTH

OcHoBHbIE
(akTOpaMM TOPHBIX YCIOBMM, KOTOpBIE NMPOBO-
LUPYIOT 00pa30BaHUE CEJIEBBIX IOTOKOB, CIEY-
€T pa3/leNuTh Ha reoMopdosiornyeckue, Kiuma-
(Puc.1).
I'eomopdonornueckumu (hakTopamu SIBIISIOTCS

MMPUPOAHO-KIIMMATHUYCCKUMU

TUYECKHE U TUAPOTe0IOTHYECKUE
- K03(pUIUEHT pacuwiIeHEHHOCTH penbeda U
KpyTH3Ha CKIJIOHOB, CEHCMHYHOCTb, OOBaJIbHO-
OIIOJI3HEBBIE IIPOLIECCHI,
Knumarndeckue u ruaporeosnornyeckue paxro-
pBl - 3TO BIAXHOCTh BO31yXa, arMoc(hepHbIe

TPYHTOBBIE YCIIOBUSI.

0CaJIku, TeMIiepaTypa Bo3Ayxa, CKOPOCTb BETpa,
OapoMeTpuvecKkoe [aBJieHHE, YUCIO THEH Cco
CHEXHBIM MOKpoBoM [2]. Kaxxprit u3 aTux (ak-
TOPOB MMEET CBOIO YacCTh BIHUSHUA Ha (OpMU-
Yr1o0bI
BIIMSIHUE KaXKJIOTO W3 HUX M OMPENETUTh TUHA-

POBaHUC CCJICBBIX ITIOTOKOB. Y3HaTb
MHUKY U3MCHCHUS BIIUAHUA KaXXKI0r'o M3 CbaKTO'
POB B 3aBUCHUMOCTH OT BBICOTBI HAaJ YPOBHEM
MOps HYXXHO OHNpPCACINUTb MOCICAOBATCIIBHOCTD

BBIITOJIHCHHUA COPTHPOBKU ITUX (l)aKTOPOB (PI/IC
1).
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Aiipanersia B.I'.

BXO1
TTpupomHO-KIMATHYSCKHE PAKTOPE! FOPHEIX VCIIOBM

TIPOEOLMPVEOLIHE PHCKH PAIBHTHA CENEEBEIX OTOKOE

——

Neomopdonoriyeckue

Knumatuueckne H
rHApOTEOnOrHYeCKHE

Koadpuuent pacieHeHHOCTH |, — BIakHOCTH BO3IVXA
peabetha H KPYTHIHL CKIOHOR | AngocdepHEE ocamxn
CelicMHTHOCTE - — Temmneparypa Bo3Iyvxa
OGBaTEHO-0NOTIHEBRE | CropocTh BeTpa
MpOLEcCH | BapoMeTpieckoe JaBIeHHe
[ pyHTOBbIE yCIOBHA | Yne1o auedi cO CHeRHEIM
| moxpoBoM
\j v
BBIXO

OueHka po3neficTBHE FOPHBIX YCI0BHI
Ha PAIBHTHE CETEBRIX NOTOROB

Puc. 1. IllpupoaHo-kiumMaTudeckue (paKTOpbl rOPHBIX YCJI0BUI, BaUsIOIIMe HA (JOPMHPOBAHHE
ceJieBbIX MOTOKOB

Jlnst pacyeToB M MPOTHO3MPOBAHUS PUCKOB
IpU TaKOM KoJimdyecTBe (PaKTOPOB IIHPOKO HC-
nosib3yetrcsi Meron Jlendu, KoTopblil MOAXOIUT
JUIE MHOTO(AKTOPHBIX aHaJIM30B U IMPOTHO-
supoBanusi puckoB [3]. [ns omnpenenenus

BIIUSTHUS TIPHPOTHO-KIIMMATHIECCKUX (DAaKTOPOB
Ha 00pa3oBaHUs Celel B 3aBHCHUMOCTH OT BHI-
COTHI HaJ YpPOBHEM MOpsi HaMH pa3paboTaHa
ABTOMATH3MPOBAaHHAS CUCTEMa pacdéra MOJIH-
¢unmpoBannoro meroaa lendu (Puc 2).
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[IPUPOJTHO-KJIMMATHYECKHE GAKTOPBI TOPHBIX VCJIOBHIA, [IPOBOLIMPYIOIIWE PMCKH PA3BUTHA CEJIEBBIX ITOTOKOB

[TocranoBka 3agaun, ucciaeg0BaHUE U IPOTHO3UPOBAHUE PUCKOB OT BO3ACHCTBUSA

CEJICBBIX IIOTOKOB B T'OPHBIX YCIOBUAX

|

KJ'IaCCI/I(bI/IKaHI/ISI MIPUPOAHO-KIIUMAaTUYCCKUX q)aKTOpOB, BJIMAIONIUX HA Pa3BUTUE

CCJICBBIX ITIOTOKOB

|

OmnpeneneHne 3aKOHOMEPHOCTEH H3MEHEHHMS IPUPOTHO-KIMMAaTHIECKUX (PaKTOpOB,

MPOBOIUPYIOMINX CEJICBBIC IOTOKU

v

Moaundukarus MEeTo1a MPOTrHO3UPOBAHHS
Jlendu ¢ uCcnoap30BaHUEM MPOrPaMMHBIX
obecneueHuit

A 4

O1eHKa CXOUMOCTH TOJIYYCHHBIX PE3YJILTATOB

l

OrneHka K03 PUIUEHTOB BECOMOCTH
ISt
KakJ10ro (akropa Ha GopmMHupoBaHUe

CCJICBBIX IIOTOKOB

O1eHKa 3K0JIOTHYECKUX PUCKOB NPUILIOTHHHBIX ['DC
B IIEPUOJ PA3BUTHS CEJIEBBIX IIOTOKOB B TOPHBIX YCIOBHSAX

Puc. 2. AnropuT™M OIeHKH 3KO0JOTHYeCKHX PHCKOB BOSHNKHOBEHHUS C€JI€BBIX MOTOKOB C MOMOIILI0
MoaupuiupoBanHoro meroaa leadpu

[TporpaMMHOE UCIIOJHEHHE AITOPUTMA OCY-  JIM3AIlMA M JIETKOCTh JNAIbHEHIIEr0 HCIOJIb30-
IIECTBILIOCH B IporpamMMmupyemoit cpeae Lab-  Banwms (Taom. 1).
View, koTopast AaeT BBICOKYIO CTEIEHb BH3ya-
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Aiipanersia B.I'.

Taoauna 1

Pe3yJ’ILTaTbI OLHCHKHU BJIMAHUA NIPUPOAHO-KINMATHYCCKUX q)aKT()pOB Ha 06pa3OBaHne
ceJIeBBIX MOTOKOB HA BbicoTe 800M oT YPOBHSI MOPSI € UCITIOJIB30BAHUEM MO}II/I(I)I/IIII/IPOBaHHOFO

Metoaa leadpu

1 4 6 |7 8|9 |10|11]12| A | B C D
VAR: | 9 | 8 | 9 |9 |8 |9 8|9 |99 | 8| 8 |104| 38| 1444 0.1576
VAR: | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 120 | 54 | 2916 0.1819
VARs | 6 | 5| 5|4 |5 |4 |4 |8 |5 |3|9]|3] 61l |5 25 0.0925
VAR« | 7 |3 |7 |6 |6 |7 |7 |5 |7 |4|4|9]|72]|6 36 0.1091
VARs | 5 | 6 | 6 |5 (4|5 |5 |6 |6|5|6]|6]| 65 1 1 0.0985
VARs | 3 |7 |3 |7 |7 |8 |6 |3 |4 |7 |3|5]|63]|3 9 0.0955
VAR7 | 4 | 4 | 4 |3 |3 |2 |1 |4 |2 |6|5]| 2|40 |2 | 676 0.0606
VARs | 2 | 2 | 1 |2 |2 (3|2 |2 |3 |2]|2]| 4] 27 |39]1521 0.0409
VAR, | 8 | 9 | 8 | 8| 6|6 |9 |7 |8 |8 |7 |7]|93|27]| 729 0.1409
VARo | 1 (1|2 |1 |1 }|1|3|1|1|1]1}]1] 15 |51 2601 0.0228
W=0,83

[Tonmy4yeHHbIE pPE3yNBTAThl YAOBJICTBOPSIOT
TpeboBanueM 3amaun W<1. Tak ke HaMm u3Bec-
THBI KOA()(PHUIIMEHTH TUHAMUYHOTO W3MEHEHHS

IPHUPOJTHO-KIMMATHYCCKUX (PAKTOPOB B 3aBH-
CHMOCTH OT BBICOTHI Haj ypoBHsAM Mopst (Taou.
2).

Taoauna 2

KOI)(l)(l)I/IIII/IeHTbI AUHAMAYHOI'0 UBSMCHCHUS MPUPOAHO-KIIUMATHICCKHUX (l)aKTOPOB B
3aBUCUMOCTH OT BBICOTHI HAl YPOBHEM MOPSH

N DaxkTopbl Koappun BricoTa Hag ypoBHeM MOpsi, M
HEHTBI 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000
ANHAMHK
u pakTop
Z
1 | Koapduument Z, 1 119 | 1.37 | 150 | 1.69 | 1.87 | 2.06
pacuJICHEHHOCTH penbeda
2 | AtmocdepHbie ocaku Z, 1 118 | 135 | 149 | 162 | 1.73 | 1.82
3 | Temnieparypa BO3ayXxa Z3 1 1/0.8 | 1/0.7 | 1/0.6 | 1/0.5 | 1/0.4 | 1/0.3
4 | CkopocTb BeTpa Z, 1 113 | 1.20 | 1.33 | 1.47 | 1.53 | 1.67
5 | bapomeTpuueckoe AaBieHHEe Zs 1 1/0.9 | 1/0.9 | 1/0.9 | 1/0.9 | 1/0.8 | 1/0.8
6 | Unciao aHel co CHEKHBIM Zs 1 1.10 | 1.36 1.8 242 | 3.21 | 4.16
MIOKPOBOM
7 | BnaxxHocTh Bo3ayxa Z; 1 1.01 | 1.03 | 1.04 | 1.06 | 1.07 | 1.08

Jliig BeicoThl 800M HaZl ypoBHEM MoOps ObLITU
BBIITOJIHEHBI PACUETHI C HCIIOIB30BAHUEM Olle-
HOK TPUPOAHO-KIMMaTH4YecKuX (axkropon 12-
TH DKCIIEPTOB U IOJIYYEHBI PACUETHBIC JAHHBIE
JUIsL 3TOM BBICOTBL. PacueTsl mpoBeneHbI IO
Hendmn.

Pesynbrarel pacu€ToB no MoauduuupoBaHHOMY

KJIacCMYeCKUM  (opmyiamM MeTofa

metoay Jendu npusencust B Tabdm. 1 [4, 5].

Hcnone3yeM 3TH JaHHBIE Ui ONpPEACTICHUS
BIMSIHHS KaX10r0 u3 ¢aktopos. [l aToro Hy-
KHO YMHOXXHTb BIIUSTHHE KaXII0T0 U3 (HakTopoB
Ha KOX(POUIMEHT TUHAMUYHOTO HW3MCHEHHUSI
3TOro (akTopa B 3aBUCUMOCTH OT BBICOTHI Ha]
ypoBHeM Mopst [6].

D, =D x Z;
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[IPUPOJTHO-KJIMMATHYECKHE GAKTOPBI TOPHBIX VCJIOBHIA, [IPOBOLIMPYIOIIWE PMCKH PA3BUTHA CEJIEBBIX ITOTOKOB

[lonydyennble pe3yabTaThl JAIOT BO3MOXK-
HOCTh C BBICOKOM TOYHOCTBIO OMNPENEIUTh BIIU-
SIHUE KaXJOr0 U3 MPUPOAHO-KIMMATHUECKUX
(dakTopoB Ha 0O0pa3oBaHUE CEJICBBIX ITOTOKOB
1utst BeicoT oT 800 metpoB 10 2000 MeTpoB Haf

ypoBHeM Mopsi (Tabm. 2, 3). Tak-xe MOXHO
OIIPENIEIIUTD CAMBbIE BIUATEIbHBIE U3 HUX U AMHA-
MHUKH POCTA UX BIIMSHUS B 3aBUCHMOCTH OT BbI-
COTBI M YUUTBIBATh 3TH JAHHBIE MPU MPOEKTUPO-
BaHUU TUJIPOTEXHUUECKUX coopykenui (Puc. 3).

Taoauma 3

JluHaMHKa U3MEHEeHUs BJMSHUS NPUPOAHO-KIMMATHYECKHUX (pakTOpPOB Ha o0pa3oBaHue
cesieBbIX NOTOKOB B BhicoTax 800-2000m Hax ypoBHeM Mops

BricoTa Haj ypoBHeM MOpsi, M
800 1000 1200 1400 1600 1800 2000
VAR: 0.1576 0.1733 0.2143 0.2836 0.3813 0.5058 0.6556
VAR 0.1819 0.2146 0.2455 0.2710 0.2946 0.3146 0.3310
VARs 0.0925 0.0925 0.0925 0.0925 0.0925 0.0925 0.0925
VAR« 0.1091 0.1210 0.1210 0.1210 0.1210 0.1363 0.1363
VARs 0.0985 0.1083 0.1336 0.1773 0.2383 0.3161 0.4097
VARs 0.0955 0.1079 0.1146 0.1270 0.1403 0.1461 0.1594
VAR 0.0606 0.0606 0.0606 0.0606 0.0606 0.0606 0.0606
VARs 0.0409 0.0486 0.0560 0.0613 0.0691 0.0764 0.0842
VARs 0.1409 0.1409 0.1409 0.1409 0.1409 0.1409 0.1409
VAR 0,0228 0.0230 0.0234 0.0237 0.0241 0.0243 0.0246

0,7

0,6

0,5

0,4

—4=—VAR1
—fi—VAR2
VAR3
P

e VAR
—4—VARS5
VARG

0,3

0,2

VARY
VARS8
VARS

y / VAR10

0,1 e

o]

800 1000 1200 1400

1600 1800 2000

Puc.3. lnarpamMmma u3MeHeHUs BJIUSIHAS MPUPOAHO-KINMATHYCCKUX (PAKTOPOB Ha 00pa3oBaHue

CCJIEBBIX NMMOTOKOB B 3aBUCUMOCTH OT BbBICOTHI HAJl YPOBHEM MOPH
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river Vere to ensure the safety of the population of Thilisi and their consideration in developing new

environmental protection plans” (YS15 2.1.5 8).

1. INTRODUCTION

The activated negative  geological
phenomena and geo-ecological complications
on the territory of Thilisi have reached their
critical values following the earthquake in 2002.
By considering an extremely complex
geoecological situation on the territory of
Thilisi, in order to improve the ways to avoid
geological cataclysms, develop and manage the
strategy to optimally develop the geological
space and improve the sites complex in a
geological respect, it is necessary to evaluate the
complicated geodynamic situation in the city
area, map all kinds of geological phenomena
having various regimes, identify their reasons
and register the objects in the zone of calamity,
identify the risk of their hazard, register and
provide an inventory of them and process them
to incorporate them in the single information
base, as well as to develop special large-scale
(1:25000) engineering-geodynamic map
analyzed by wusing the new information
materials and modern methodologies, to zone
the territory depending on the risk of damage
and hazard caused by various geological
phenomena, evaluate the geoecological
complications caused by human’s engineering

and farming activities, what will serve as the
main basis for the city accommodation,
development of the general plan of the city
spatial development and geomonitoring. One of
the attempts with this purpose is the studies
accomplished in the water catch basin of the
river Jokhonas Khevi[1,3,5].

The river Jokhonas Khevi flows into the
river Vere from its right bank, at km 13 from its
confluence. The length of the river is 3,4 km;
the area of its water catch basin is 9,5 km?
making only 5% of the water catch basin of the
river Vere, and the average sloping of its basin
is 0.20-0.22%.

The sloping of the newly established
mudflow hearth is 0.26-0.29%, i.e. 260-290 m
per kilometer, while it is 0.10-0.12% in the
transit zone where the main mass of the
mudflow flow is accumulated[2,3].

The catastrophic phenomena of 2015 have
made us ultimately sure that the data obtained
from just one weather station operating within
the area of the basin in Thilisi fails to provide
the means to analyze the scales of the geological
and hydrological processes caused by negative
meteorological phenomena and we must be
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ready to forecast and provide early warning of stations on the territory of Thilisi to be located
the expected hazard[2,5]. by considering the hypsometric heights and

Therefore, there is an urgent need for orographic peculiarities of the relief[2,3,4].
significantly increase the number of weather

2. ENGINEERING-GEOLOGICAL STUDY OF THE SENSITIVE AND LANDSLIDE-
EROSIVE GULLIES IN THE WATER CATCH BASIN OF THE RIVER VERE

There were 5 sensitive sites selected inthe 1). They were fixed with GPS coordinates and
water catch basin and riverbed of the river mapped on the digital map by using GIS
Jokhonas Khevi, the right active erosive- technology (Fig. 1).
mudflow tributary of the Vere River (See Table

Table 1
Characteristics of the sensitive site
GPS Coordinates Altitude Weight of
Sensitive site above sea the sample
# X Y level (kg)
H (m)
1 0473198 4613771 1332 4,52
2 0472825 4614455 959 4,35
3 0472129 4615630 748 3.60
4 0472173 4616073 677 241
5 0471811 4616455 627 4,83

O
4 .'’Akhaldaba
R -

(‘ooglc ear

»

Fig. 1. Water catch basin of the river Jokhonas Khevi,
the right tributary of the Vere River
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ENGINEERING-GEOLOGICAL STUDY OF THE SENSITIVE SITES IN THE WATER CATCH BASIN OF THE RIVER VERE

Ground samples were taken from the bed
of the catch basin of the river Jokhonas Kheuvi,
the right active erosive-mudflow tributary of the
Vere River and from active erosive mountain
slopes with their weight varying from 3,0 to 5,0
kg.

The samples were treated and dried at the
laboratory by means of a special thermostat and
sieved in special containers with geological
sieves.

In order to identify the engineering-
geological properties of the soil and ground
samples from the mountain slope for the
sensitive sites fixed in the water catch basin of

the river Jokhonas Khvei, the field and scientific
studies were accomplished from May to
November, 2017, and the principal physical-
mechanical properties of the ground were
determined at the laboratory[2].

Following the geological and engineering-
geological conditions, as per Annex 10 of
Building Norms and Rules 1.02.07.87, it
belongs to the highly complex engineering-
geological category. It should be noted that all
five sensitive areas contained the grounds with
different properties. Below, we give the results
of the laboratory study of each site (See Tables
2-6).

Table 2
Laboratory study results of the ground samples from sensitive site #1
Coordinates: X = 0473198; Y=4613771; Sample weight: 4,52 kg
. . Unit of
# Physical-mechanical property Index measureme | Rated value
nt

1 | Density P gricm® 1,90
2 Skeleton density Lo gricm® 1,45
3 Density of mineral particles S gr/cm® 2,74
4 Natural humidity w Unit particle 0,309
5 Porosity n % 47
6 Porosity index e Unit particle 0,883
7 Humidity on yield limit WL Unit particle 0,500
8 Humidity at plastic limit Wp Unit particle 0,210
9 Plasticity index Ip Unit particle 29,0
10 Yield index IL Unit particle 0,34
11 Degree of humidity Sr Unit particle 0,9
12 Poisson ratio u Unit particle 0.42
13 Modulus of deformation E kg.force/cm? 150
14 Angle of internal friction @ Degree 150
15 Specific coherence C kg.force/cm2 0,44
16 Conditional estimate resistance R kg.force/cm? 2,5
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Table#3
Laboratory study results of the ground samples from sensitive site #2
Coordinates: X = 0472825; Y= 4614455; Sample weight: 4,52 kg
4 Physical-mechanical property Index Unit of Rated value
measurement

1 Density P gricm® 1,78

2 Skeleton density 2o grlcm? 1,39

3 Density of mineral particles S gr/cm’ 2,74

4 Natural humidity W Unit particle 0,297

5 Porosity n % 50

6 Porosity index e Unit particle 0,768

7 Humidity on yield limit WL Unit particle 0,458

8 Humidity at plastic limit Wp Unit particle 0,207

9 Plasticity index Ip Unit particle 25,2
10 | Yield index IL Unit particle 0,36
11 | Degree of humidity Sr Unit particle 0,82
12 | Poisson ratio u Unit particle 0,42
13 Modulus of deformation E kg.force/cm? 100
14 Angle of internal friction ® Degree 140
15 Specific coherence C kg.force/cm? 0,33
16 Conditional estimate resistance R kg.force/cm2 2,30

Table #4
Laboratory study results of the ground samples from sensitive site #3
Coordinates: X =0472129; Y= 4615630; Sample weight: 3.60 kg
" Physical-mechanical property Index Unit of Rated value
measurement

1 | Density P gr/cm’ 1,70
2 | Skeleton density Po gricm® 1,25
3 Density of mineral particles S gr/cm’ 2,61
4 Natural humidity w Unit particle 0,291
5 Porosity n % 50
6 Porosity index e Unit particle 0,787
7 Humidity on yield limit WL Unit particle 0,450
8 | Humidity at plastic limit Wp Unit particle 0,202
9 | Plasticity index Ip Unit particle 24,9
10 | Yield index IL Unit particle 0,32
11 | Degree of humidity Sr Unit particle 0,80
12 | Poisson ratio u Unit particle 0,39
13 | Modulus of deformation E kg.force/cm? 100
14 | Angle of internal friction ®» Degree 129
15 | Specific coherence C kg.force/cm2 0,43
16 | Conditional estimate resistance R kg.force/cm2 2,42
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Table #5
Laboratory study results of the ground samples from sensitive site #4
Coordinates: X =0472173; Y=4616073; Sample weight: 2.41 kg
4 Physical-mechanical property Index Unit of Rated value
measurement
1 | Density P gricm® 1,86
2 Skeleton density 2o gr/cm? 1,42
3 Density of mineral particles S gr/cm? 2,70
4 Natural humidity W Unit particle 0,311
5 Porosity n % 48
6 Porosity index e Unit particle 0,884
7 Humidity on yield limit WL Unit particle 0,501
8 Humidity at plastic limit Wp Unit particle 0,214
9 Plasticity index Ip Unit particle 27,0
10 Yield index IL Unit particle 0,31
11 Degree of humidity Sr Unit particle 0,91
12 Poisson ratio U Unit particle 0.41
13 | Modulus of deformation E kg.force/cm® 149
14 Angle of internal friction @ Degree 149
15 Specific coherence C kg.force/cm? 0,42
16 Conditional estimate resistance R kg.force/cm2 2,3
Table #6
Laboratory study results of the ground samples from sensitive site #5
Coordinates: X = 0471811; Y= 4616455; Sample weight: 4,83 kg
" Physical-mechanical property Index Unit of Rated value
measurement
1 Density P gricm® 1,85
2 Skeleton density o gr/cm? 1,44
3 Density of mineral particles S gr/cm’ 2,71
4 Natural humidity W Unit particle 0,311
5 Porosity n % 46
6 Porosity index e Unit particle 0,882
7 Humidity on yield limit WL Unit particle 0,511
8 Humidity at plastic limit Wp Unit particle 0,214
9 Plasticity index Ip Unit particle 28,0
10 Yield index IL Unit particle 0,33
11 Degree of humidity Sr Unit particle 0,91
12 Poisson ratio U Unit particle 0.44
13 | Modulus of deformation E kg.force/cm? 146
14 Angle of internal friction @ Degree 146
15 Specific coherence C kg.force/cm? 0,43
16 Conditional estimate resistance R kg.force/cm? 2,3
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Thus, the principal geological

engineering-geological properties of the soil and
ground samples taken from the river Jokhonas

and Khevi catch basin have been identified for 5
sensitive areas by the

laboratory studies.

3. CONCLUSIONS

The following general conclusions were

made as a result of the field and scientific and
laboratory studies accomplished in the water
catch basin of the river Jokhonas Khevi, the
right tributary of the Vere River in 2017 with
the aim to ensure the safety of the population of
Thilisi against erosive-mudflow processes:

1.

Aiming at evaluating the erosive-mudflow
processes in the water catch basin of the
river Vere, the scientific and laboratory
studies were accomplished in the water
catch basin of the river Jokhonas Khevi.

5 sensitive sites were identified in the water
catch basin of the river Jokhonas Khevi, and
areas, 20x20 m each, were marked around
them, with their locations fixed with GPS

coordinates.

The gained areas were plotted on a digital
map and the state of the surface was
explored by considering the evaluation of
erosive processes.

Aiming at evaluating the soils and grounds
of the sensitive areas, the ground samples
were taken and the sizes of their particles
with relevant percentage values were
identified by using a sieve method.

Based on the laboratory studies, the principal
geological and  engineering-geological
properties of the ground samples taken from
the sensitive sites of the Vere River were
determined, which can be used to forecast
erosive-landslide and mudflow processes.
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BBenenune

B MexayHapoIHOW NpakTHUKE CTOUMOCTh
BOJIbI OLICHMBAETCSl TAKMM e 00pa3oM, Kak U
poYre TPOIYKTHI: B IIEHAX CHEJOK C BOIOH.
TeM He MeHee, B OTIMYHME OT MHOTMX APYrHUX
IMpOAYKTOB, LOCHBI, BBUMAaCMbIC 3a BOJY, 4acCTO
BBICTYIIAIOT JIMIIb IIJIOXHM KW HCAACKBATHBIM
MH/IMKATOPOM 3KOHOMMYECKON LIEHHOCTH BOJIbI,
IIpUYEM, TAKOE IOJIOKEHUE Jed O0YCIOBIEHO
CIIEAYIOIIMMU YHUKAJIbHBIMH XapaKTEepUCTHKA-
MU BO/JIBL:

— BOJa TPEJCTABISIET COOOM KECTKO pe-
TyJIUPYEMBIH CBIPEBOM TOBAp, LIEHA KOTOPOTO
(ecu TakoBasi BOOOIE B3UMAETCs) YaCTO UMEET
MaJIo OOIIEro ¢ ee YKOHOMHUYECKOW IEHHOCTHIO
NI JaXe€ CTOUMMOCTBIO IIOCTaBKU (TaKaSI CHUTya-
LU TIOPOM MpHOOpeTaeT cepbe3Hble MacIITaObl
B Pa3BUBAIOIIMXCS CTPaHaX CO CKYAHBIMH BOJ-
HBIMHU PECypcaMH, I'7ie BOJIa MOXKET IMOCTaBIISATh-
Csl HEKOTOPBIM TOJIb30BaTENIIM Ha 0e3BO3Me3[I-
HOU OCHOBE);

— peryjiupyemble IIeHbl, OT4acTH, o0yc-
JIOBJIEHBI TEM, YTO MPHUPOJHBIE CBOMCTBA BOJIbI
MPEIATCTBYIOT

ITOABJICHHIO KOHKYPCHTHBIX

PBIHKOB, KOTOpPBIE MOTJIM Obl (hOPMHPOBATH €€
9KOHOMHYECKYIO CTOUMOCTb;

— BOJOCHA0XEHHME YacTO UMEET XapakTe-
PHUCTUKH €CTECTBEHHON MOHOIIOJIHH;

— UMYIIECTBEHHBIC MpaBa, HEOOXOIUMBIC
Uist (opMUpOBaHUST KOHKYPEHTHBIX PBIHKOB,
4acTO OTCYTCTBYIOT U HE BCerja JIerKo Mojja-
I0TCS OIPEICIICHUI0, KOTJIa BHUJIBI BOJIOIOJIB30-
BaHUs TMPOSIBISIIOT TPHU3HAKK OOIIECTBEHHOTO
Onmara (MPOTHUBOIABOJAKOBAs 3allUTa), KOJUIEK-
TUBHOTO Ojara (BOJOEM-TIPUEMHHUK MJIsI OTXO-
JIOB) WJIM, KOTJa BOJA MOJIBEPraeTCsi MHOMXKECT-
BCHHBIM WJIM TOCJICAOBATEILHBIM BHIAM HC-
IOJIB30BAHHUS;

— BOJIa — «TPOMO3JKHUI» TOBap, T. €. CO-
OTHOIIICHHE €¢ Beca K CTOMMOCTH SBIISETCS
OYEHb HHU3KUM, 4YTO MPEMATCTBYET Pa3BUTHUIO
PBIHKOB, BBIXOJSUIMX 3a Npeneiabl MECTHOTO
YPOBHS;

— BEJIWYMHA BKJIaJa BOALI B CTOMMOCTH
MPOAYKIIMH, HAPUMEP, B CEITBCKOM XO3SMCTBE
HE BBIPAXKAETCS OTACIBHO, 2 OTHOCUTCS Ha €ro
OTIEPAIMOHHYIO PUOBLIb.

OcHoBHAA YaCTh

Heo6xoauMoCTh OTHOIIEHUS! K BOJE, Kak
K SKOHOMHYECKOMYy Onary, Obula NpU3HAHA B
KauyeCTBE BAKHEHIIErO 3JIEMEHTa YCTOWYHMBOTO

BOAOITIOJIB30BaHMA. KOH]_[CHI_II/ISI YIIPpAaBJICHUA
BOAHBIMU peCypCaMU BMECTE C KOHUICIIIUAMU

PaBHOM JTOCTYITHOCTH K BOJI€ M 3KOJIOIMYECKOMN
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YCTOMYMBOCTBIO MPUPOJHON CPEABI ONPEAEIAET
MaKCHMHU3ALMI0 SKOHOMMUYECKOH CTOMMOCTH,
MOJIy4ae€MOl 3a CYeT MCHOJb30BaHUS BOJBI.
OTOT NPUHIMI ObLT HEOJHOKPATHO MOATBEPXK-
JN€H Ha MEXAYHAapOJIHbIX COBEIIAHHUSIX U B
OCHOBHBIX HM3BECTHBIX NyOiukanusx. Tem He
MEHee, IIEHbl 3a BOAY YacTO HE OTPaKarT €e
MOJIHOM YKOHOMHYECKON LIEHHOCTH.
OKOHOMHMYECKAs] CTOMMOCTh BOJIbI MOKET
OBITh ITOJIC3HBIM TOKA3aTeJIeM BO MHOTUX TIOJIH-
TUYECKUX 00JIaCTSIX, HAPUMeEp, JIJIsl OLEHKU (-
(EeKTUBHOCTH Pa3BUTUS U Pa3MEIECHUS BOJHBIX
pecypcoB. Db deKTUBHOE U CIpaBeIUBOE pac-
MpeAesIeHUE BOAbl YUUTHIBAET CTOUMOCTD BOJIBI,
HCIIOJIB3YEMON KOHKYPUPYIOIIUMH KOHEYHBIMU
10JIb30BATEISIMU HBIHEIIHETO MOKOJIEHUs, pac-
IIpPENIEJICHUE PECYPCOB MEXAY HBIHEUIHUM H
OyIyIIMMH TOKOJICHUSIMH U TY CTEICHb, B KO-
TOpPOI cOpackIBaeMbl€ B BOJY OTXObI IPOXOJSAT
OUMCTKY MEXIYy IPYrMMH BUAAMH BOJOIOJB30-
BAaHMS, BIMAIOIIMMHU Ha KayecTBO BOJAbl. Ormpe-
JIelIeHue CTOMMOCTH BOJIbl TaKXKE MOXET OBITh
MOJIE3HO TIPU BBIPAOOTKE MONMUTHUKH 1I€H Ha BOJLY
U MpHU pa3pabOTKe IKOHOMUYECKUX MHCTPYMEH-
TOB JIsl IOCTHKEHUs Oosiee 3(PPEeKTUBHOTO UC-
M10JIb30BaHUS BOJHBIX pecypcoB. MHCTpyMeHTa-
MU OIpENENIeHUs] CTOMMOCTH BOJBI SBIISIOTCS
UMYIIECTBEHHbIE TIpaBa, 0O0OPOTOCIIOCOOHBIE
PBIHKHA BOJIBI,
TpA3HEHHE BOJHBIX PECypcoOB, CYOCHAMM Ha

HaJIOTh Ha HUCTOICHUC W 3a-

YIIPaBJIEHHUE CIIPOCOM Ha BOAY.

Heo0xo1uMo OTMETUTH, YTO HECMOTPS Ha
TO, YTO METOJIbl OLIEHKH CTOMMOCTH BOJBI UMeE-
I0T JIONTYI0 HUCTOPUIO B SKOHOMHKE, B OCHOB-
HOM, OHU pa3pabaThIBAINCh M UCIHOJIb30BAIHCH
MPUMEHHUTEIBHO OTHEIbHBIM MPOEKTaM WU
CTpaTErusiM, KOTOPBIE 3a4acTyl0 pEaJIn30BbIBa-
JUCh B PaMKax OIPENEICHHOIO paloHa yIpas-
JEHUS BOAHBIMH PECYpCaMHU,
Hanpumep, OacceitH peku. IlpumeHeHue xe

TaKoIo Kak,

JIOKAJBbHBIX TOKa3aTeJIed CTOMMOCTH BOJbI Ha
HAallHOHAJIbHOM YPOBEHE HE HMMENO CKOJIBKO-
00 MHUPOKOTO pactpocTaHeHus. B 3Toit cBszu
MPAKTUYECKU HE CYIIECTBYET MOJOKUTEIBHOTO

OIBITA JE€HEKHOW OLIEHKU BOJHBIX PECYpPCOB Ha
00IIerocy1apCTBEHHOM YPOBHE.

[TockonbKy BOIA SIBISIETCS TPOMO3IKHAM
TOBAapPOM, a PACXObI 110 €€ TPAHCIIOPTUPOBKE U
XPaHEHHIO YacTO JIOCTUTAIOT BHICOKOTO YPOBHS,
CTOUMOCTh BOJIBI ONPEACSACTCS MECTHBIMU H
PETHOHATBHBIMHE XapaKTEPUCTHKAMH KOHKPET-
HBIX BOIHBIX O6’beKTOB U BapHaHTaMHU BOIO-
I10JIb30BaHMUA. HaHpI/IMep, CTOUMOCTH BOJBI B
KayeCTBE HCXOJHOTO pecypca B CEIbCKOM
XO3SICTBE HEPEIKO BaPhbUPYET B 3HAUYUTEIHHBIX
npezenax MeXIy PErHOHAMH B CHITY Pa3IMYHbIX
(akTOpPOB, BIMSIOIIUX HA W3ACPKKA MPOH3-
BOJICTBA M CTOMMOCTh KOHEYHOT'O TMPOJIYKTa, B
TOM YHCJIC, TAKUX KaK I[0YBa, KJIUMAT, PhIHOY-
HBIN CIIPOC, 3aTPaThl HA CPE/ICTBA MPOU3BO/ICTBA
u T. A Kpome Ttoro, rpadmk, kadectBo u
HAaICKHOCTH BOI[OCHa6)K€HI/I$[ TAaKXEC SABIAKOTCA
BaXHbIMU (1)aKTOpaMI/I, ONpeCaAC/IAIOIINUMU CTON-
MOCTb BOJIbl. TakuM 00pa3oM, CTOMMOCTH BOJIbI
Ype3BBIUAHO MIMPOKO M3MEHSETCS B Ipeeiax
OTHOW CTpaHbl M JaXe€ B paMKax OJIHOTO
CEKTOPa YKOHOMHKH.

I[J'If{ Pa3JIMYHBIX BUJ0B BOJOIIOJIB30BAHUA
CYICCTBYIOT MHOT'OYMCIICHHBIC MCTOAbLI CTOU-
MOCTHOU OLICHKHU, NpHUYCM, B CHUIIYy TOI'O, 4YTO
OHM OCHOBAaHBI Ha aHAM3E¢ 3aTpaT U Pe3yib-
TATOB W aKIEHTe HAa 3KOHOMHYECKOE OJIaroco-
CTOSTHUE, OHH MOTYT JIaBaTh TPHU KOHIICTITyallb-
HO Pa3HbBIC MEPbI H3MEPEHUS «CTOUMOCTH):

— TpeenbHas CTOMMOCTh — JTO IIeHa,
KOTOPYIO TOCJIETHHUI TMOKYyIaTe)lb TOTOB 3arlia-
TUTH 3a OAHY JOIOJHUTCIIBHYIO CANMHUIY TOBA-
pa, 3Ta CTOMMOCTh COOTBETCTBYET IICHE Ha KOH-
KYPEHTHOM DBIHKE U B IIPUHLIAIE CONOCTaBUMa
CO CTOMMOCTHOM OIICHKOM;

— CpeIHSISl CTOUMOCTh — 3TO CPEIHSIS 1ie-
Ha, KOTOPYIO TOTOBBI IJIATUThH BCE MOKYIATEIH,
BKJIFOYAsl YacTh W3JIMIIKA MOTPEOUTENS WM
MIPOU3BOIUTENISA, TPEACTABNIAIONIAs COOON Mak-
CAMaJIbHYK0 CYMMY, KOTOPYIO TOTOB 3aIlJIATUTh
KXl TOKYIATeNlb, JAaXXE €CIU TaKOMY IO-
Kylareiao JaHHas IeHa (aKTHYeCKH HE BbI-
craBisieTcs. CpesiHss CTOMMOCTh MOKET BEChMa
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CYILLIECTBEHHO OTJIMYaThCs (B «IUIIOC» WIH B
«MHHYC») OT MPEACIIbHOW CTOUMOCTH;

— oOmas 3KOHOMHUYECKass CTOMMOCTh —
3TO Mepa O0O0IIero 3KOHOMHYECKOro Ojaroco-
CTOSIHUSI, BKJIFOYAIOIIash HAJ0ABKH MOTPEOUTEIS
U TPOU3BOJUTENSA, KOTOPYH) MOKHO HCIOJb-
30BaTh JUJIS1 OLEHKU CPENHEN CTOUMOCTH.

C >KOHOMHYECKOM TOUYKH 3pEHUs BOJIA SB-
JIAETCS KU3HEHHO Ba)XHBIM TOBapoM, CJE0Ba-
TEJIbHO, CTOMMOCTh HEOOXOIMMOTrO JISI BBEDKH-
BaHM 0A30BOTO KOJIMYECTBA BOJBI (TOTOBHOCTh
Y4aCTBOBATh B NMOKPBITHU PACXOJIOB), SBISICTCS
O6eckoHeyHoil. B oObemax cBepX YAOBIETBO-
peHus 0a30BBIX MOTPEOHOCTEH SKOHOMHYECKAs
CTOMMOCTHAsI OLIEHKA MOXET HUIPaTh BAXKHYIO
poOJib B MPUHSITUU TOJUTHYECKUX PEIICHUH B
00J1acTH UCTIOJIb30BAHUS BOAHBIX pecypcoB. Tor
WM WHOM TOBAp MMEET 3KOHOMHUYECKYIO CTOM-
MOCTh B TOM CJIy4dae, KOTJa IMOJIb30BATEIN TI0-
TOBBHI IJIATUTh 32 TAKOW TOBap, a HE 0OXOAUTHCS
0e3 Hero. DKOHOMHYECKass CTOMMOCTh TOBapa —
3TO Ta 1I€Ha, KOTOPYIO YEJIOBEK I'OTOB IUIATUTh
3a HEro, WM, MHOAXOAA C JPYyroh CTOPOHBI
CHCIIKH, — Ta CyMMa, KOTOPYIO HEOOXOJMMO
3aIJIaTUTh YEJIOBEKY B Kau€CTBE KOMIIEHCALMH
3a TO, YTOOBI OH paccTajici C ITHM TOBApPOM.
Pazmmunble 3HaUeHUST SKOHOMHYECKOM CTOMMO-
CTH MOKHO HaOJII0aTh, KOrJa JIIOOH AEIaloT
BBIOOP MEXKIYy KOHKYPUPYIOUIUMH MPOTyKTaMH,
JNOCTYIHBIMU JJI1 TIOKYNIKM WU OapTepHOi
caenku (pUYeM 5TH 3HAYCHUS He 00s3aTelbHO
JIOJDKHBI  BBIPAXKaThCsl TOJIBKO B JEHEKHBIX
eauHuIax). Ha KOHKYpeHTHBIX pBIHKaxX B MpPO-
1ecce oOMEHa yCTaHABJIMBACTCS II€HA, KOTOpas
MPEACTABISIET COOOW TPENeNbHYI0 IKOHOMU-
YECKYI0 CTOMMOCTb, T. €. CTOUMOCTb MOCIIETHEN
(mpenensHOI) MpOJaHHOW eIUHHIIBI ToBapa. B
OTCYTCTBHE DPBIHKOB BOJBI WJIM B TEX MECTaX,
I/ TaKhue PHIHKU (YHKIIMOHUPYIOT IJI0XO, IS
OLIEHKH PKOHOMHYECKON CTOMMOCTH BOJIBI MOXK-
HO HCIOJB30BaTh METOJBI CTOMMOCTHOM OIICH-
Ku. OOuH U3 3TUX METOJO0B HA3bIBAETCS «CKPbI-
TOM IIEHOM.

OmpeneneHne CTOUMOCTH BOJBI MOMXKET

OBITH JTOBOJBHO CIIOKHBIM MPOIECCOM: JIaHHBIC
3a4acTyl0 OTCYTCTBYIOT, a T€ JaHHBIE, KOTOPHIC
MOXXHO HAaWTH, SBJSIOTCS BEChbMa 3aTPATHBIMU
U1l cOOpa; BEITWYUMHBI CTOMMOCTH BOJBI, KakK
MPaBUJIO, OTHOCATCS K KOHKPETHBIM OOBEKTaM;
KpOME TOTO, METOJ TIEpe/Iauu JIbIOT, T. €. METO
MPUMECHCHHS BEITMYHH, MOJYYEHHBIX B PE3YJib-
TaTe MUCCIICIOBAHMS OJTHOTO OOBEKTa, HA IPYTHE
00BEKTHI HEJIOCTATOYHO XOPOIIIO PAa3BUT IS €T0
MPUMEHECHHUSI B OTHOIICHWHW MHOTHX AaCIEKTOB
BOJHBIX PecypcoB. MeToabl U JONYIICHHUS HE
CTaHJApTU30BaHBI, IIPUYEM, HEONPEACICHHOCTD
3HAYCHHH MOYKET OBITh BEChMa BBICOKOM.

C noMOIIbI0 HEPHIHOYHBIX METOJIOB CTOM-
MOCTHOM OIIGHKH OIPEACIISIIOTCSA IpeaeibHas
CTOUMOCTh, CPEIHSISI CTOMMOCTH WJIM OOIIas
9KOHOMHYECKAs CTOMMOCTh, KOTOpasi B JIOTOJI-
HEHHE K OIJIAYMBAEMOMN PHIHOYHOM LIEHE BKIIIO-
YyaeT «W3JIMLIEK MOTpeOuTeNs» (M3IUIIEK I0-
TpeOUTeNsT — 3TO pa3HULIA MEXKIY CYMMOM, KO-
TOPYIO Y€JIOBEK FOTOB IUIATUTh, U IIEHOM, KOTO-
pyro OH (haKTHUYECKHU IUIATUT; 3Ta pPa3HUIA BO3-
HUKAaeT B CBSI3U C TeM, YTO CO BCeX MOTpeduTe-
JIe Ha JTAHHOM PBIHKE B3UMACTCS OJMHAKOBAS
I[eHAa HE3aBHCHMO OT TOT0, CKOJIbKO IOTpeOu-
T€Jb FOTOB IUIATUTB).

OO01m1ast PKOHOMHUYECKAsT CTOMMOCTL BOJIBI
ompefenseTcs Kak cyMma oO0Iield TOTOBHOCTH
BCEX MOTpeOuTeNneil y4acTBOBaTh B TMOKPBITHH
pacxoloB M, KaK MpaBWiIoO, H300pakaeTcs B
BUJIE TUTOIIAIN 1O KpuBOH crpoca (puc.l). s
koymaecTBa Q* 0OwelsKoHoMUYeCcKol CMmoumo-
cmoio sBIseTcs obiacte A + B. DToT mokasa-
TeNb MOAXOAWUT JJIA TakuxX cdep HCIOIb30-
BaHWs, KaK aHAJIN3 3aTPaT U Pe3yJbTaToOB, KOT/Ia
IIeJTb COCTOUT B MU3MEPEHUH OOIIET0 H3MEHEHHS
YPOBHSI 9KOHOMHUYECKOTO 01aroCOCTOSTHUS;

— G®opmyna (A + B)/Q* obo3HauaeT cpeo-
HIOKO CMOUMOCMb CIUHUIIBI BOJIBI,
nosb3ytores Q* equHuIl Bojbl. BennunHa cpen-

Koraa HucC-

HEW CTOMMOCTH IPEBBINIAET BETUINHY MPEETh-
HOHM cToMMOCTH (Ha BenuuuHy A/Q*), MOCKOIb-
Ky BKJIIOYAET YacTh M3JUIIKA MOTpeOuTens —
pPa3HUIBI MEXIYy TOTOBHOCTBHIO TOTPEOUTENS
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Y4acTBOBaTh B IOKPBITMHM pPacxXoJoB (KpUBas
CIpoca) U PbIHOYHOM LIEHO;

— P* o6o3Hauaet npedenvryro cmoumocmo
eIMHUIBI BOABI B KoiwuectBe Q*. Jlns weno-
BEKa IMpeleNibHAs CTOMMOCTh IPEICTABISET
cO0OH BBITOJIy OT HCIIOJB30BAHMS €Ile OJHOW
enuHUIIB! BoJbL. J{71s1 Onu3Heca npenenbHas CTOu-
MOCTb IPEACTaBISIET COOON yBETMUEHUE YUCTOM

Lena A

P*

NpUOBLIH, KOTOPOE CTAl0 BO3MOXKHBIM, OJaro-
Japsi YBEJIIMYECHUIO BOJONOTPEOJICHUS HAa OAHY
enuHully. IlpenenbHas CTOMMOCTh MMEET Bax-
HOE 3HaueHHe I OLEHKHM SKOHOMHYECKOU
3G (GEKTUBHOCTH paclpeesieHUus] BOAHBIX pecy-
PCOB MEXJy albT€PHATUBHBIMU BHJaMHU BOJO-
noJib30BaHusA. KOHKYpeHTHBIE PHIHOYHBIE IICHBI
PaBHBI IPENEIBHON CTOMMOCTH.

>

Honwuuectso

Puc.1. DxoHomMHn4eckasi HeHHOCTH BOAbI

le/lMe‘laHl/leZ HEHHOCTL BOJbI UIS1 BBIDKMBAHUS YCJIOBCKA, BECPOATHO, SABJIACTCA OCCKOHEUHOH M HE BKIIOUEHA B 3TOT

rpaduk.

B HekoTOpBIX ciiydasx Jierde HU3MEpUTh
OOIIYI0 M CPEIHIOI0 CTOMMOCTBH, HEXENH TIpe-
NENbHYI0 CTOMMOCTb, HO TOCIEACTBUSA ISl Ta-
KOl CTOMMOCTHOM OIIEHKM MOT'YT OBbITh BECbMa
cepbe3HbIMU. Hampumep, 10CTaTOYHO dYacTo
CHEIHATUCTBI-TPAKTUKNA  OIICHUBAIOT  OOIIHIA
yiep0 OT 3arps3HEHUsI BOJbI, @ 3aTEM JIEJAT 3Ty
BEJIMYMHY Ha KOJIMYECTBO TOHH COPOILIEHHOTO
3arpsi3HSAIONIETO  BEIIECTBA JUISL  IOJYYEHHUS
cpenHero yimep0a Ha TOHHY 3arps3HSIOIIETO
BELIECTBA. JTa CPEIHAS CTOUMOCTb, BEPOSATHO,
Oy/ieT 3HaYUTENbHO OTINYATHCS OT MpeleIbHOM
ecnd  (GYHKIUS KOHIIEHTpAIMs-

pCaKknusd HE ABJISICTCSA nuHerHou. K BBOJAIIIMM B

CTOMMOCTH,

3a0iy’)KIIeHHe pe3ynbTaTaM, MOXKET IPHUBECTH
IIPUMEHEHHE CPEIHENH CTOMMOCTH, MOJY4EHHOU
IIPU HUCCIEJOBAaHUM B OJHOM TOYKE, K APYrou
TOYKE WJIM JJaXKe K TOW )K€ TOYKEe, HO B JIPyrou
MOMEHT BpeMeHM. Kak yke roBOpuioCh, CBS-
3aHHBIE C BOJOW YCIYyI'M YacTO IpefocTaB-
JSAI0TCST U TpuoOperaroTcst 6e3 TOProBIU MU
[IOCJIE TOPIOBIM HAa HECOBEPIIECHHBIX PBIHKAX,
ClIeZIOBATeNbHO, Takas WH(pOpMalUs HEIPUro-
Ha JUIS YTOYHEHHsS HaJUIekKalluX (QYHKIHHA

crpoca M pacuera MpeAeIbHOW WK OOIIei
SKOHOMHUYECKOW CTOMMOCTU. B Takux cimydasx
JUISL OLIEHKU CTOMMOCTHU BOJBI OOBIYHO MCIOJIb-
3yIOTCs TOKa3aTelu, OCHOBAHHBIE HA 3aTparax,
a He Ha BHIro/1ax (pe3ynbTaTax).

JIroau nar0T CTOMMOCTHYIO OIIEHKY 3KO0J0-
THYECKHMM TOBapaM, TaKUM KakK BOJa, MpecIeays
MHOTOUYHUCJICHHBIC 11€JIH, KOTOPbIE SKOHOMHUCTHI
MOAPA3ACIAIOT HA MOTPEOUTENHCKYI0O U HETMOT-
peOUTENBCKYI0 CTOUMOCTh. ClieTyeT OTMETHT,
YTO [ LeJedl MOCIHeAYIOMEro OO0CYXICHUS
paccMaTpHUBAETCsl TOJIBKO BOJA, BBIXOJAIAs 3a
paMKu HEOOXOAUMOTO JUTsl BEDKUBAHHS KOJIHYe-
CTBa, MOCKOJBKY TOJIBKO 3TO KOJIMYECTBO BO/IbI
MMeeT HeKyI0 KOHEUHYI0 CTOMMOCTb. [loTpebu-
TeJIhCKasi CTOMMOCTh BOJIbI CBsI3aHAa C €€ HC-
MOJK30BAHUEM JIJIsI TIOAJICPKAHUS JKU3HH U
XO3SMCTBEHHON JeSITENbHOCTH 4YelloBeKa. OTH
AIEMEHTHI TOTPEOUTENHCKOM CTOMMOCTH BKITIO-
YaloT:

d) mnOpsMO€ HCHOJb30BaHUE BOABI B
KauecTBe pecypca;

b) HempsiMyr0 MOAIEPKKY, OKAa3bIBACMYIO
yCIIyraMu BOJHBIX DKOCUCTEM;
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C) CTOMMOCTb COXPAaHEHHUS BO3MOXHOCTHU
IIPSIMOTO WUJIM HETIPSIMOT'O MCIIOJIb30BaHUS BOJIbI
B Oyaymem (CTOMMOCTh ajlbTepHAaTMBHOIO HC-
nojp30BaHusA). HenmorpeOurenbckasi cTOMMOCTb
BKJIIOYAET MIOHUMAHUE UMMAHEHTHON LIEHHOCTH
BOJIHBIX 3KOCHUCTEM (CTOMMOCTh CYILECTBOBA-
HUS), @ TaKXKe TOro (paKTa, YTO BOJA M BOJIHBIC
HKOCHUCTEMBI OYAYT IOCTYIHBI sl Oyaymux
IIOKOJIEHUH (Hacaenyemasi CTOUMOCTb).

Ouenka o0mielt CTOMMOCTH BOABI JIOJKHA
BKJIIOYaTh BCE BHJbl IMOTPEOUTENBCKON MU
HEeNoTpeOUTENbCKON cTOUMOCTH. MHorue 6osee
paHHUE MCCIEI0BAaHUS MPOOJIEM CTOMMOCTHOM
OLIEHKHU BOJbI BKIIIOYAJIHN TOJIBKO MaTepUabHbIe
acIIeKThbl MOTPEOUTENIBCKOI CTOMMOCTH, OJTHAKO
B IIOCIIEHUE JECATUIIETHUS] LIEHHOCTh APYTUX
BUJIOB BOJIONOJIb30BaHUs Obula IpHU3HAHA U B
MaKCHMaJbHO BO3MOYKHOW CTENEHU BKJIIOUEHA B
cUCTeMbl OLleHKHU. [laxke Tam, IJile HEBO3MOXKHO
JaTh HAJEKHYIO OLICHKY CTOUMOCTH B JICHEX-
HOM BBIpa)K€HUH, MHOTHE OQUIIMaIbHbIE, pa3pa-
OOTaHHbIE  IPABUTEIBCTBOM  PYKOBOJSALIME
NPUHIMUIBI aHAJIN3a 3aTpaT U pe3yJabTaToOB Tpe-
OYyIOT BKJIIOUEHHUS! B OLIEHKY HEKOTOpbIX (hu3m-
YeCKUX IoKa3aTesield cTouMocTUu. MeTobl cTo-
MMOCTHOM OLEHKHM i1 OOJBIIMHCTBA BHUJOB
MPsIMOTO UCHOJIB30BaHUSI CPABHUTEIBHO XOPO-
II0 Pa3BUThI, B OCHOBHOM, IOTOMY, YTO OHH
TECHO CBS3aHbl C (DYHKIIMOHUPOBAHHEM pPBIH-
KOB. Takke 10CTaTOYHO XOpOIIO pa3BUTa CTOM-
MOCTHasl OIIeHKa HEKOTOPBIX HENpsMBbIX BHJOB
UCIOJIb30BaHUs, TaKUX KaK YCIyTd acCUMUJIS-
uuu otxozoB. Ilpu 3TOM, 0AHAKO, CTOMMOCTHAA
OLIGHKa JPYTUX HENpsMBIX YCIYI, TaKHX Kak
3aluTa apeasoB OOUTaHUS U CBSI3aHHBIX C HUMU
KYJIbTYPHBIX LIEHHOCTEH, a TakXe HernoTpeOu-
TEJIbCKasl CTOMMOCTb OCTAlOTCs BECbMa IMPOTHU-
BOPEUYUBBIMH U HE CTOJIb XOPOIIO Pa3BUTHI.

Haubonee yacto MCMONB3YeMBIMH METO-
JaMU OIIEHKH CTOMMOCTH BOJbI, KaK IPOMEXY-
TOYHOTO MCXOJHOTO pecypca Ui CeIbCKOTO
X0351CTBAa M 00pabaThIBAIOMIEH TMPOMBIIIICH-
HOCTH, SIBJIIIOTCSA: METOJI OCTaTOYHOM CTOUMO-
CTH U €ro Bapuallld, METOJ MaTeMaTH4eCKOIro

MPOrpaMMUPOBAHUS U TE€AOHHUYECKOTO II€HO00-
pa3zoBaHusl.

HUppuranmss mpencrabiser cobol  He
TOJIBKO KPYNHEHIINK BUJ UCIOJIb30BaHUSA BOJ-
HBIX PECYpCOB B MHpE, HO U OJUH U3 HauboJee
JEIIEeBbIX BHUJOB Bozomnosb3oBanus. IIponecc
MPUHATHS IPOU3BOACTBEHHBIX PEIICHUN B CEJIb-
CKOM XO35IIICTBE BECbMa CJIOKEH U CBSA3aH C BbI-
COKOW CTEIEHBIO HEOIpEeNeIeHHOCTH. B xoxe
0030pa MCCIIEIOBAaHUI OIEHKH CTOMMOCTH Hp-
PUTALMOHHON BOJBIBBIACHUIIOCH, YTO OOJIBIIMH-
CTBO 3THX MCCIIEJOBAaHUN MOJHBI OIIMOOK C
TEHACHIMEH K IIEPEOLIEHKE CTOMMOCTH BOIBI.
Haubonee wyacto mnpUMeHsEMBIMH METOJaMU
CTOMMOCTHOM OLIEHKH SIBJISIOTCS: METOJ OCTa-
TOYHOM CTOMMOCTH U €r0 Bapualiu, U3MEHEHHE
B YUCTOW MPUOBUIM M MOJIXOJ, OCHOBAaHHBIH Ha
IPOM3BOJICTBEHHBIX (PYHKIIUSX.

B HekoTOphIX cTpaHax € OTHOCHTEIBHO
HEOOJIBIIMMU TIJIOUIAJIIMU OPOILIAEMOI0 3eMJe-
JIeNTUsl OCHOBHBIM OTPEOUTENIEM BOIBI SIBIISETCS
npomelnuieHHOCTh.  Hampumep, B IlIBenuwn
TOJIbKO Ha JIB€ OTpaciu (LeJUTH0JI03HO-OyMaK-
HYI0 M XUMHYECKY10) B 1995 roay nmpumiiock 43
% ot ob1iero o0bemMa HCIONIb30BaHUS MPECHOU
BoAbl. YacTo mpenmnosiaraercs, 4To CTOUMOCTb
BOJIbl B IPOMBIIIJIEHHOCTH OTHOCUTENBHO BBICO-
Ka I10 CPaBHEHUIO C CEJIbCKUM XO34MCTBOM, IIPH
9TOM, OJHAKO, MPOMBIIIIEHHOMY HCIOJIb30Ba-
HUIO BOJBI YIENSI€TCS Topa3fo MEHbIIE BHU-
MaHUs, HEXEIW IPYTMM BHAAM BOJONOJb30-
BaHud. B o030pe uccrnenoBaHuii CTOMMOCTHOM
ouneku BoAbl B CoemmueHHbx lllTaTaxObnio
oOHapyxeHo 177 OIEHOK NPUMEHHUTEIBHO K
WpPUTaIMOHHON Boje, 211 OIEHOK CTOMMOCTH
BOJIbI, MCTIOJIb3YEMOM B LEJSIX JOCYra U OTIbIXa,
U TOJBKO 7 OLEHOK — IPHUMEHUTENBHO K
CTOMMOCTH BOJIbl B IPOMBIIIJIEHHOCTH.

MeTo1 OLIEHKM OCTaTOYHON CTOMMOCTH H
CMEXHBIE C HUM METOJbl OLEHKH H3MEHEHMUS
YUCTOM NPUOBLIM M MOJXOAbI, OCHOBaHHbIE Ha
MIPOU3BOJICTBEHHBIX (DYHKIUAX, MPEACTABISAIOT
co00il MeTo/bl, NMpPUMEHSEMbIE B OTHOUICHHH

BOAbBI, KOTOpad HCIIOJB3YETCA B KAUCCTBEC
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IIPOMEXYTOUYHOTO HMCXOAHOI'O IPOU3BOJICTBEH-
HOro pecypca. OHU OCHOBAaHBI Ha IIPENIOJIO-
KEHHUH, 4TO (pupMma, CTpeMsIIasicss K MaKCHUMHU-
3alMd cBOed mNpuObUIM, OYyAEeT HCIOIb30BaTh
BOJAY /10 TOYKH, TJI€ YUCTasi MPUOBLIb OT OJHOM
JIOTIOJTHUTEIHHON €TUHUIIBI BOJbI YPABHUBACTCS
C MpenenabHbIMU M3JEpKKaMU 10 IpHoOpere-
HUIO BOJbl. OlleHKa OCTaTOYHON CTOMMOCTH HUC-
XOJUT U3 MPEANIONO0KEHHS, YTO €CIIU BCE PHIHKU
SBJIIOTCSI KOHKYPEHTHBIMH, 3a HCKIIIOUEHUEM
pBIHKa BOJbI, TO OOLIasi CTOUMOCTb MPOU3BOJI-
CTBa B TOUHOCTH paBHAa BMEHEHHBIM H3JEP>KKaM
Ha BCE HMCXOJHBIE pecypchl. B ciywae, xorma
BMEHEHHBIC HM3JICPKKU Ha CBSI3aHHBIE C BOJIOM
HCXOJIHBIE PECYPChl U3BECTHBI U3 MX PHIHOYHBIX
HeH (WM KOrja CyIIEeCTBYET BO3MOXKHOCTb
OLIEHKM MX CKpBITBIX 1I€H), TO CKpbITas II€Ha
BOABl paBHAa pa3HOCTH (OCTaTKy) MEXIY
ce0ECTOMMOCTBIO KOHEYHOTO IPOU3BOAUMOTO
MPOJYKTa U CTOMMOCTBIO BCEX HE CBA3AHHBIX C
BOJIOM UCXO/HBIX PECYPCOB.

XOoTs B nUTEpaType CKpbITas IIeHa BOJBI
ONpEAEIAETCS KaK «IIpeleibHas CTOMMOCTD
npoaykra» (IICII), octaTouHass CTOUMOCTh Ha
caMOM JIeJIe U3MEpSET CPENHIO CTOMMOCTb.
Hano [1CII

MNpeaACIbHYIO CTOMMOCTb KOHCYHOI'O IMMPOAYKTAa U

CKa3aTb, YTO u3MepseT He
[IpEeACIbHBIE U3JCPKKM HA HE CBA3aHHBIE C
BOJON HCXOJHBIE pecypchl, a oOOmHiA 00BeM
MIPOU3BOIMMOTO TPOAYKTa U OOLIMi 00beM He
CBSI3aHHBIX C BOJOH MCXOIHBIX PECypcoB. 3Ha-
YEHUsl CpeJHEH M NIPEeNeIbHOM CTOMMOCTH CO-
BIIAJIAIOT TOJIBKO B TE€X CIIy4asX, KOIJa IPOU3-
BOJICTBEHHbIE (DYHKIIMM XapaKTepU3YyIOTCs CTa-
OWJIbHOM PeHTAa0EeNbHOCTHIO, IPU 3TOM OTINYHE
CpPEIHEH CTOMMOCTH OT NPENEIbHON BCELEN0
3aBUCHUT OT XapakTepa MPOU3BOJCTBEHHON (QyH-
KITUH.

Meron OLEHKM OCTaTOYHOM CTOMMOCTHU
LIUPOKO UCIIOIB3YETCsl IPUMEHUTEIIBHO K UPPU-
ralMOHHBIM BOJaM, IOCKOJBKY OH JOCTaTOYHO
IIPOCT, HO IPH 3TOM BECbMa YYBCTBHUTEIEH K
HE3HAYUTENIbHBIM M3MEHEHMUSIM B creuuduka-
MM TPOU3BOJCTBEHHOM (YHKIUH, IOMyIie-

HUSM O PBIHOYHOW CUTYallUM WU IOJIUTUYECKOU
oOcTaHoBKe. B ciyuae, eciiu cTOMMOCTb HMCXO/I-
HBIX PECYpCOB OIyCKaeTcsi WJIM HEI0OLEHH-
BaeTcsi, oHa Oy/IeT HelpaBUIbHO MepeHeceHa Ha
BOAy. B HekoTOpbIX ciyyasix HcCCIea0BaTeNln
MPOBOJIAT OOIIMPHBIE oOcienoBanus depmepc-
KHMX XO3SIMCTB JUIsl HOJIY4YEHUS JAHHBIX 110 cOopy
ypO’Kasl U UCIIOJIb30BAHUIO UCXOJHBIX PECYPCOB.
B apyrux ciayyasx MCHOJIB3YHOTCSI BTOPUYHBIE
JIaHHBIC I BBIBEJCHHUS NOKA3aTENed CpeIHEn
YPOKaHOCTH U CE€0ECTOMMOCTH MPOYKIHH.
Bropuunble 1aHHBIE MOTYT 3HAYUTEIBHO OTIIH-
4aThcsl OT (PAKTUUECKONW CTOMMOCTU UCXOIHBIX
PECYPCOB U YPOKaWHHOCTH OLEHUBAEMOTO CEJb-
CKOXO3SIICTBEHHOTO palioHa.

Hcxons u3 ponyiieHuss 0 TOUHOCTH CIe-
mUUKAUA MOJETH, HEOOXOAMMO IEePEeCMOT-
peTh LIEHbl Ha BCE MCXOJHBIE PECYPChl U IPO-
JYKTbI, TaK KaK HEKOTOPBIE UCXO/IHBIE PECYPCHI,
B YaCTHOCTH TPYJ103aTPAThl YJICHOB CEMbU, MO-
TYT ¥ HE OIUIaYMBAThCS, a IIEHbl HA JPYTUE ChI-
pPBbEBBIE TOBAPHI — 3HAYUTEIBHO OTIMYATHCS OT
CBOEH NpEAEIBbHON CTOUMOCTH B PE3YJIbTATE Ha-
JIOroB, CyOCHIMH Ha dHEPrUi0, TOProBOro Mpo-
TEeKIIMOHU3Ma U T. 1. Boja siBisieTcss OCHOBHBIM
HCXOJTHBIM PECYPCOM B OPOLICHHUH, U €€ y/Aelb-
Hasi CTOUMOCTbH YPE3BBIYAHO UYBCTBUTEIbHA K
00beMy BOJIbl, UCHOJB3YEMOW B TEXHOJOTHYeE-
CKOM mpouecce. TeM He MeHee, BO MHOTHX
CTpaHax MCHOJIb3yeMasl Il UPpUraluu BoJa HE
U3MEPSAETCs; UMEIOTCS TOJBKO OLIEHKH 00Bbema
€€ MCIOJIb30BaHMs, UCXO/I U3 OLIEHEHHOI'O «Ha
IJ1a30K» o0beMa BOJIbl, YMHOKEHHOTO Ha OpO-
IaeMylo IUIOIIa/lb B TeKTapax, a TaKKe UCXOMs
W3 BHJa BBIpAlIMBAaeMON CEIbCKOXO035SHUCTBEH-
HOM KYJIbTYpBHI.

Tpyn siBisieTcs 3HAUUTENHHBIM 110 00BEMY
(akTOpOM NPOM3BOJICTBA B CEIBCKOM XO3SH-
cTBE. Mexay TeM, AOCTaTOYHO 4acTo IO Kpaii-
HEl Mepe HEKOTopas 4YacTb 3TOro Tpyda He
OIJIAYMBAETCS, YTO 3aBBIIIAET CTOMMOCTH BOJIbI
(TpyZl 4JIEHOB CEMbH 3a4acTylO0 HE OIIauMBaeT-
Cs, KaK B Pa3BUTHIX, TaK U B Pa3BUBAIOIINXCS
CTpaHax).
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JIOBOJIBHO 4acTO IIPaBUTEILCTBA UAYT IO
NyTH CyOCHIMPOBAaHMS PAcXoJ0B Ha BakKHEH-
LIME UCXOJHBIE PECYPCHI AJIS CEIBCKOTO XO035HC-
TBa, B YaCTHOCTH, Ha yJOOPEHHUS MU 3HEPTUIO.
Hekoropele pasBuBaromuecss CTpaHbl
YCTaHaBJIMUBAIOT (DPUKCUPOBAHHBIE 3aKYINOYHbIE

TaKKe
LIEHBl Ha OCHOBHBIC CEJICKOXO3SMCTBEHHBIE
KYJbTYpbI, KOTOpPBIE 3a4acTyl0 HH)KE HX IIpe-
JENbHOM CTOMMOCTH. B Ipyrux crpaHax LEHbI
Ha CEJIbCKOXO3SMCTBEHHYIO INPOAYKIUIO MOTYT
U He cyOCHIMPOBaThCs HAIPSIMYIO, HO TIPU 3TOM
UCIOJIb3YIOTCS MEpbhl TOPrOBOIO IIPOTEKLIHO-
HU3Ma [ IOAJEP/KAaHUSA BBICOKMX ILIEH Ha
yYpOKail CEeJIIbCKOXO3SIMCTBEHHBIX KyIbTyp. [Ipu
IIPUMEHEHUN METO/Ia OLIEHKHU OCTaTOYHOW CTOM-
MOCTH HEOOXOJMMO BHauyaje BHECTH IONPABKU
B TAaKHW€ MCKAKECHHBIE LIEHBI
peCypChl M KOHEYHYIO IPOAYKIIUIO.

Ocraro4yHas CTOMMOCTb, Kak OIMCAHO

Ha HCXOIHBIC

BBIIIEC, MOAXOOUT JUISl OIHOW CEJIbCKOXO3SH-
CTBEHHOW KYJIBTYPbI UJIM IIPOU3BOJCTBA OJHOTO
mpoaykTa. Jljig HECKOIBKUX MPOAYKTOB UCIIOb-
3yeTcs HEMHOTI'O JIpyras BepCus 3TOr0 MeToAa —
METOJl Yy4eTa H3MEHEHHUS YUCTOW NpUOBLIN
(MUII). ITpu metone NYII nsmepsiercs usmene-
HUE YHCTOW NPHOBUIM OT BCEX CEIHCKOXO3SH-
CTBEHHBIX KYJIBTYpP B pe€3yJbTaTe HW3MEHEHUS
CTOMMOCTH BOJIbI, MCIIOJIb3yEMOH B KayeCcTBE
HUCXOJHOIO pecypca, a HE CTOMMOCTb BCErO
o0beMa BOIbI, UCIOJIB3YEMOTO B IPOM3BOJICTBE.
Merox MUII yacTo ucnons3yercst 1 CpaBHeE-
HHSI CTOMMOCTH BOJBI B paMKax JIEMCTBYIOILICH
CXEMBI PACIPEIEIEHUSI CO CTOMMOCTBIO, KOTO-
pasi MOXKeT ObITh MOJydyeHa MpU ajJbTepHATHB-
HOM paclpeesneHu Boabpl. Hampumep, 3TOT
METOJT MOXXET OBbIThb HCIOJb30BaH JUISl OLIEHKU
peakiuu (epMepa Ha HEKYIO IOJUTHYECKYIO
VHULMATUBY, HAINPABICHHYIO Ha JOCTUKCHHE
U3MEHEHUN B CTPYKTYPE BBIPALUBAHMS CEJlb-
CKOXO3SIICTBEHHBIX KYJIBTYP WJIH B TEXHOJIOTUH
arponpou3BOACTBA. B oTiiMune OT OCTaToO4HOU
croumocty, merog NUII n3mepser npenenpHyro
CTOMMOCTb BOJbl IIyTEM H3MEpPEHHs BO3ZCH-

CTBUSA HCEKUX I/ISMeHeHI/II\/’I, a HE CpCIAHIO

CTOMMOCTb, TMOJYYEHHYIO C MOMOIIbIO METOAa
OLICHKH OCTaTOYHOM CTOMMOCTH.

Kax ormeueno Belie, MeTo 1 oneHkn YMUIIT
UCIIONIb3YETCsl Yalle, HEXEIM METOJ| OILICHKH
OCTaTOYHOM CTOMMOCTH MPUMEHHUTEIBHO K
€IMHCTBEHHOW CEJIbCKOXO35MCTBEHHON KYJIbTY-
pe. Ilpu ucnons3oBanuu merona MYII Bo3HuU-
KaroT T€ e MPOOJIEeMbI PABUILHOTO OTpeJierie-
HUS TMPOHW3BOJCTBEHHON (YHKIIMU W BHECCHUS
MOMpPaBKH Ha OTCYTCTBYIOLIUE UM UCKAKEHHBIE
uensl. [Tockonbky ¢ momonisto meroga MYII, o
CyTH, TPOBOJUTCA CpPaBHEHHUE JEHCTBYIOIIETO
MPOU3BOJACTBA C HEKUM THMIIOTETUYECKUM H3ME-
HEHHEM, TO IIPU €ro MPUMEHEHHWHU BO3HUKAIOT
JOTIOJTHUTEIbHBIC MPOOJIEMbl JaHHBIX, CBS3aH-
HBIC C MPABUJIBHBIM YKa3aHUEM HTOTOBOU MpH-
OBLTM W W3JIEPKEK MPOU3BOJACTBA ISl ajabTep-
HATMBHOT'O BapHUaHTA.

«Ilonxon, OCHOBAaHHBIM Ha NPOU3BOJ-
CTBEHHBIX (YHKIMSIX», HCIONb3yeT perpec-
CHOHHBIA aHaliu3, KaK MpaBWIO, TPUMEHUTEIb-
HO K HEKOHW MpEeJCTaBUTEIbHON BBIOOpKE dep-
MEPOB WJIM MPOU3BOJUTENEH, I OLEHKHU IMpO-
W3BOJCTBEHHOW (DYHKIIMW WJH, YTO OJHO U TO
ke, — QYHKIIMU pacxo/10B, KOTOpasi 0003HAYaeT
B3aUMOCBS3b MEXIY MCXOJHBIMU pecypcamu U
KOHEUHBIM MPOAYKTOM U, B YACTHOCTH, MEXKIY
BOJIOM U YPOKAWMHOCTBIO CEINBCKOXO35MCTBEH-
HBIX KynbTyp. Benmuuuubl ¢yHkmuii ¢opmu-
PYIOTCS HA OCHOBE JKCIIEPUMEHTOB, MaTeMaTH-
YEeCKUX HMMHTAIIMOHHBIX MOJECIEH W CTAaTHUCTH-
YeCKOr0 aHajn3a JAaHHBIX OO0CJIEeIOBaHMUSI HUJIH
MIPOU3BOHBIX JAaHHBIX. [IpenenbHas CTOMMOCTD
BOJBI BBIBOAUTCS MyTeM Au(depeHInpOBaHUS
(yHKIIMU [0 OTHOIIEHHIO K BOJE, T. €. U3Me-
peHUs IPeneTbHOTO U3MEHEHUS 00beMa BBIITYC-
Ka KOHEYHOr0 NPOJYKTa WM COKpAalleHHs
pacxofoB B pe3ynbTare HEOOJBIIOrO W3MEHe-
HHS B 00bEMe HUCIOJIB30BAHMS BOIbI.

[Toaxon, ocHOBaHHBIN Ha MPOU3BOJICTBEH-
HBIX (QYHKIUSX W MaTeMaTHYECKOM Iporpam-
MHUPOBAHUHU, SBISIETCS HAauOoJIee MIMPOKO TMPH-
MEHSIEMBIMH METOJIaMU OTPEACIICHUs] CTOUMO-
CTH BOJIbI, UCTIOJB3YEMON B 0OpabaThIBarOIICi
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MIPOMBIIUIEHHOCTU. METOJl OLEHKH OCTaTOYHOM
CTOMMOCTU HE MCHOJB3YeTCs JIJIi CTOMMOCTHOM
OIIEHKHU BOJbI B MPOMBIIIEHHOCTH, TaK KaK J10-
JIsI CTOUMOCTH BOJIbI BECbMa Majia B OOJIBIIHHC-
TBe cdep NPOMBIIUICHHOTO TNPUMCHEHHS, a
METOJI OIICHKH OCTAaTOYHOM CTOMMOCTH BeChMa
YYBCTBUTEJECH K KOJIMYECTBY MCIOJIb3yeMOU BO-
abl. [logxon, OCHOBaHHBIM HAa MPOU3BOJCTBEH-
HBIX (DYHKIIMSX, TAKKE UCIIOJIB3YETCS I U3Me-
pEeHHS TPEeebHOW CTOMMOCTH BOABI B 00paba-
THIBAIOIIEH MPOMBIIIJIEHHOCTH. AHAJIOTHYHOE
uccaenaoBanue ObL10 poBeaeHo B Kurtae B 1993
rojly Ha OCHOBE JAHHBIX IPHUMEPHO MO 2 ThIC
¢bupM — B OCHOBHOM, M3 4YHCJA CPEIHHX H
KPYIHBIX FOCYAapCTBEHHBIX MPEAIPUSITHII.

C uenpro ONTUMU3AIUN UHPPACTPYKTYPHI
BOJIHOIO XO03siicTBa, oOecrieueHusi 00OCHOBaH-
HOCTH PEIICHHH O pacrpeAesieHud BOJHBIX
pecypcoB ObUTH Pa3pabOTaHbI pa3iaudHbie (op-
Mbl MOJIEJIE MAaTE€MaTUYE€CKOTO MPOrpaMMHUPO-
BaHMS. OTH MOJIEJIM OrOBApUBAIOT LIEJIEBYIO
GYHKIUIO, TaKyI0 KaK MaKCHMH3aIUsl CTOMMO-
CTH TPOU3BOJAMMOrO KOHEYHOIO MpOAYyKTa C
Y4€TOM TPOU3BOJICTBEHHBIX (YHKIIMM, BOJO-
CHAOXXCHMS, a TaK)K€ HMHCTHUTYIHUOHAIBHBIX H
MOBEJICHYECKUX OTPaHUYEHUH. ODTU MOJeIn
MOXHO TPUMEHSTh B OTHOIICHWUU OJIHOM OT-
paciu, TakoM Kak CEJIbCKOE XO34HCTBO, C TEM
9TOOBl ONPENENIUTh ONTUMAIBHOE COYETaHHE
KYJbTYp; B OTHOIIIEHUH BOAOpa3jiena — C LeJIbI0
OMpeNeleHUus] ONTUMAJIBHOTO pacHpeneaeHus
BOJHBIX PECYPCOB MEXJIYy BCEMH TIOJIb30Ba-
TEJIIMH, WY B OTHOIIIEHUH BCeil HAIlMOHAIbHOMN
SKOHOMUKH. CylIECTBYIOT MOJEIU JUHEUHOTO
MPOTpaMMHUPOBAHUS, HWMHTAIIMOHHBIC MOJEITH

M 0oJiee IUPOKO UCIIONb3yEeMbIe JUIS aHaIU3a
BCEHl HKOHOMHUKH B IIEJIOM MOJIENTH PacyeTHOTO
obmero paBHosecus (POP).

C noMOIIBI0 3THX MOJENeH pacCuuThl-
BAIOTCSl CKPBIThIE LI€HBl WM TpeAesbHas CTO-
UMOCTb BCE€X OTPaHUYEHUH, B TOM YHCJE BOJBI.
C momouIpi0 ONTUMHU3AIMOHHBIX MOJENeH, Kak
CIIeAyeT W3 WX Ha3BaHUsA, OLECHHUBAETCS TIIpe-
JieNbHasi CTOMMOCTD BOJIBI, KOTOpasi 6azupyercs
Ha «ONTUMAJIbHOM» paclpeieiIeHUH BOJBI U Ha
COOTBETCTBYIOLIEH MepeHacTpoiike IKOHOMHYE-
CKOM JIeSITeIbHOCTH U LIEH.

I'enoHnyeckoe 11eHO0Opa30BaHUE OCHOBA-
HO Ha MpPEJACTaBIEHUM, YTO MOKYNKAa 3eMIH —
9TO NpHOOpETeHne LEeNoil Irpynnsl arpulyToB,
BKJTIIOYAsl YCIYTH BOJOCHAOKEHHsI, KOTOpbIE HE
MOTYT OBITh IIPOJIAHBI OT/AEIbHO. J1JIsl CEeNbCKOTro
XO3sICTBA Takas TPyINIa BKIIOYAET: KadeCTBO
MOYBBI, JEHCTBYIOIIYIO (depMepckyo uH(pa-
CTPYKTYpPY ¥ UMEIOIIUECS BOJHBIE PECYPCHI
Hapsny ¢ apyrumu arpuOyramu. Perpeccuosn-
HbI aHANU3 BIUSHUS TNPOJAXU 3eMIM (WU
00OCHOBAHHO OLIEHEHHOM CTOMMOCTH 3€MJIM) Ha
aTpuOyYTHI 3eMJIM, KaK MOJOXHUTEIbHBIE, TaK H
OTpHIIATENIbHBIC, MOKAa3bIBAET BKJIAJl, KOTOPBIHA
YCIYTH BOJOCHAOXEHHS BHOCST B OOIIYIO CTOU-
MocTh 3emiid. [IpenmenbHasi CTOMMOCTh TaKOTO
aTpuOyTa 3eMJIH, KaK KOJIMYECTBO MM KaueCTBO
BOJIbI, BBIBOJUTCA U depeHuupoBaHieM (QyH-
KLIUU TEIOHUCTUYECKOH CTOMMOCTH IMpPHMEHU-
TEJIBHO K 3TOMY aTpuOyTy. J[aHHBIH MeTO Hau-
OoJiee MIMPOKO HCIONB3YETCs MPU OIEHKE CTOU-
MOCTH BOJIBI, UCTIONIB3YEMOM JUTS IOCYTra U OT/IbI-
Xa, ¥ B MEHBIIIEH CTENEHHU — ISl OIEHKH CTOMMO-
CTH BOJIBI, UCTIONI3YEMOM B CEITHCKOM XO3SIHCTBE.

BriBoabI

Heo0xoauMocThs OTHOLIEHUS K BOJIE KaK K
SKOHOMHYECKOMY Onary ObUTa TpH3HAHA B
Ka4yeCTBE BAKHEUIIETrO 3JIEMEHTa YCTOWYHMBOTO
BOJIONONB30BaHuA. KoHuenuust  ympaBiaeHUs
BOJIHBIMH PECYpCaMH BMECTE C KOHUEMIUIMH

PaBHOM JTOCTYITHOCTH K BOJI€ M DKOJIOTMYECKON

YCTOMUYMBOCTBIO MPUPOJAHON CPENIbl ONPEEISIET
MaKCUMU3AIUI0 HKOHOMHUYECKONH CTOMMOCTH,
MOJy4aeMOil 32 CUET UCMOJIb30BAHUS BOIBI.

C SKOHOMHYECKOW TOYKH 3pEHHUs BOJA
ABJIACTCA JXWU3HCHHO BaXXHBIM TOBApOM, ClIC-

JIOBATEJIbHO, CTOMMOCTh HEOOXOIUMOTO IS
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K BOITPOCY METO/IMKH SKOHOMUYECKOI OLIEHKW BOJHBIX PECYPCOB

BBEDKHMBaHMSI 0230BOTO KOJIMYECTBA BOJIBI (TOTOB-
HOCTh YYacTBOBaTh B TIOKPBITHA PACXOJIOB)
SIBIISICTCSI OECKOHEUHOM.

B oOwbemax cBepx ymoBieTBOpeHUs Oa-
30BBIX TIOTPEOHOCTEH HKOHOMHYECKAs CTOM-
MOCTHasl OIIEHKa MOXKET UTPaTh BAXKHYIO POJIb B
MPUHITHHA TOJTUTHYECKUX PEUICHUH B 00JacTH
HCIIOJIb30BAaHUS BOJHBIX PECYPCOB.

DKOHOMUYECKask CTOMMOCTh TOBapa — 3TO
Ta I€Ha, KOTOPYIO YEJIOBEK TOTOB IUIATUTH 3a

HETr0, WIH, MMOAX0 C APYIOil CTOPOHBI CIAEIKH,
— Ta CyMMa, KOTOPYIO HEOOXOAWMO 3aIjIaTUTh
YEJIOBEKY B KadyecTBE KOMIIEHCAUUHU 3a TO,
YTOOBI OH PACCTAJICS C 3TUM TOBAPOM.

B orcyrcTBHME PBIHKOB BOJABI WJIM B TEX
MECTax, TIJleé TaKhe pPBIHKK (YHKIMOHUPYIOT
IUTIOXO, JJISI OEHKU 3KOHOMUYECKON CTOMMOCTH
BOJIBI MOKHO HCIIOJIb30BaTh METOAbI CTOMMO-
CcTHOM oueHku. OJMH U3 3TUX METOJIOB Ha3bl-
BAETCS «CKPBITOM LIEHOW».
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THE SYSTEMS FOR WATER REMOVAL FROM AUTOMOBILE ROADS ON SLOPES WITH DIVERSION CHUTES
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INTRODUCTION

Prevention of deleterious effect of atmo-
spheric precipitation during highway engine-
ering attracts considerable attention. This is sub-
stantiated by deteriorating rain water action both
on a roadway and on embankments, artificial
structures and, in fact, on all the road compo-
nents. Therefore, the problem of ensuring the

most fasted and complete water removal from
the roadway is a central one. Polish regulations
on storm drainage roads do not provide detailed
requirements for channel parameters in which
there is rapid flow of rainwater. There are no
such guidelines often leads to defects in the
construction of drainage systems.

SPECIFICITY OF SURFACE ROADS DRAINAGE USING VIGOROUS FLOWS

If the calculation value of decrease in the
elongated trench bottom road exceeds 15.0%, it
is recommended to use a cascade, but for ease
of construction and lower costs can be used
instead slope water diversion chutes or casca-
des. Slope water diversion chute this constru-
ction allows the passage of water from a higher
to a lower level, for example, be used. Trenches
on a longitudinal inclination of the bottom.

Slope water diversion chutes design
should preclude the possibility of blurring the
soil under the foundation. In slope water
diversion chutes height difference h < 2.0 m
should be distributed over a length | such that

the inclination slope water diversion chutes not
greater than 1:10 (Fig. 1) [1].

At the bottom of slope water diversion
chutes perform cushion aqueous. Because of the
materials used for the construction, we are
dividing stone and fascic-stone, concrete. Slope
water diversion stone chutes to be made of stone
blocks of stone or stones with minimum
dimensions of 0.25 m x 0.35 m. Blocks should
be laid on concrete or reinforced concrete base
layer thickness min. 0.30 m. The slits should be
filled with cement mortar 1: 2. You can also use
the grid stone mattresses, which are laid on the
ballast [1]
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sloping chute

I|
I

calming pool

e

1
/
/

inlet .

;" outlet

Figure 1. Slope water diversion concrete sloping chute [1]

Besides adverse production, maintenance,
climatic and other unfavorable conditions, the
problem under study is subject to errors that take
place at the design stage and at the development
of type plans for systems of water removal from
automobile roads. The mine of them is inadequate
consideration of behavior features for vigorous
flows with Froude number exceeding unity
(Fr=V?(gh) > 1), where g, V and h are free fall

acceleration, mean velocity, and depth,
respectively) under hydraulic calculation. As
known, vigorous flows have the property of
sharply reacting to an attempt to affect the flows
with the design for the purpose of narrowing or
turning. Powerful wave formations, shear waves,
crests (with the depth under them multiply
increasing), wave reflection by the walls and so on
appear at the vigorous flow surfaces (Fig. 2, 3).

Figure 3. Operation of narrowing area with curved-

linear walls [photographs from their own research]
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CHUTES OF THE ROAD SURFACE DRAINAGE SYSTEMS USED IN RUSSIA AND
POLAND

A surface water removal system contains
near-edge chutes (Fig.4, 5), inlet portion into a
slope chute (with one-or two-side inlet), and the
water removal (slope) chute itself. Design

B1-22-75

practice involves type structures for all three
constructions of water removal system within
which the flows are in vigorous state.

Figure 5. Construction of near-edge water removal chute used in Poland [4, 5]

The above mentioned specific phenomena
cannot be calculated using one- dimensional
hydraulics methods. Unfortunately, only these
methods are being studied by future roadway
designers according the programs roadway de-
velopment (despite the hydraulic engineering).
As the result, surprising facts are revealed
which have been stated and described a few
decades ago [6]. For example, it has been stated
that areas of flow inlet from near-edge chutes of
designs (Fig.6, 7) with a flat bottom are
incapable of intercepting and totally transferring
the flow into the slope chute to be removed

from the roadway.

On evidence derived from MADI
hydraulics chair [6], up to seventy percent of
flow rate goes into «overshoot» and it does not
fall into the slope water removal chute. This
results in undersigned increase of flow rate in
the near edge chute along the flow and in chute
overfilling (ore overflow) followed by negative
impacts.

The second demanding construction is a
slope chute. The so-called telescopic water
diversion chutes are of great abundance in
Russian Federation.
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Figure 6. Type constructions of inlet areas

[7]

Figure 7. General view of water diversion system in a telescopic
water diversion chute;

1 - near-edge chute; 2 - inlet

area mating a border chute with the slope water diversion
chute; 3 — slope telescopic chute; 4 —transfer area of mating
with a berm at hand (for the embankment height exceeding 6);
5—dam ping units; 6- water diversion ditch (if fast water
removal is required) [7]

These chutes are composed of type blocks
B — 7 (Fig. 8). They are presented in Fig. 9. The
author has a reason to believe that they have not
been subjected to bench tests for their
serviceability and were taken as an assumption

Cepus 3.503.1-66
B-7(C®B)

in any event, many field data are available on
the state of telescopic chutes at various areas
along their length. A few examples of the use of
telescopic chutes KS 50 in Poland are presented
in Figs. 10, 11.

Figure 8. Roadway telescopic chute B -7 used in Russia [8, 9]

[ )

Figure 9. The view of telescopic slope water diversion chutes used in Russia [10, 11}
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50 cm

Figure 11. The view of telescopic slope water diversion chutes used in Poland and Germany [14, 15]

DISADVANTAGES OF SLOPE WATER DIVERSION CHUTES

The telescopic chutes show a few
disadvantages. At first, they exhibit remarkably
greater specific consumption of materials in
comparison to conventional chutes because
single chute-blocks enter into each other.
Secondly, the above mentioned and wave crests
appear at each stage due to the harrowing of
vigorous flow. This leads to overflows over side
walls. Furthermore, it has been revealed that a
flow departure takes place followed by
formation of air “bubble” below a jet with
tailing from preceding stage to the subsequent
one. Further flow transfer from one stage to
another ensures a greater flow departure
distance and longer “ bubbles” (Fig. 12). This
terrible phenomenon is well known from
hydraulics of multistage cross- heads as a flow
acceleration. It poses threats in the end. It was
found that, for example, the velocity in the end
section is more than 7 m/s instead of 1,5 m/s
indicated by the authors and so on (Fig. 13, 14).

We propose the considered type
constructions of inlet areas and of telescopic
slope chutes to show disadvantages that give
grounds to forbid their usage for high-way
engineering. They must be replaced with more
advanced versions. This promises considerable
savings. Are there constructions capable to
replace them? The answer to this question is
quite positive. Moreover, the said things are
especially surprising because the problem of
vigorous flow controlling have been long
successively solved in Russia (in the period of
intensive hydroengineering development) [16,
17, 18, 19, 20]. The problem of total
intercepting the flows from near-edge chutes
and of transforming them into the slope chutes
is quite reliably realized. Considerable efforts
were made to a search for the inlet area form
providing a smooth transfer of vigorous flow
from the edge chute into the water dispersion
chute.
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Figure 13. Longitudinal profile along the axis of a structure

made of long-dimensional blocks with 6 = 1,44 I/s, [results

their own research]

5.6

Figure 14. “Critical” cross-sections: a) of blocks B-6 with Q = 0.72 I/s and b) of long-dimensional blocks with
Q =1,44 /s (dimensions are given in cm) [results their own research]

RESEARCH RESULTS OF TESTING A NEW OUTLET OF WATER DIVERSION CHUTE
CONSTRUCTION

This form should have the shape of
double-curvature surface that is specific for
constructions for controlling vigorous flows.
Constructions of inlet areas were found which
exhibited good operating parameters. No wave
formations were observed at a free flow surface
within these parameters.

Recommended inlet area constructions are
presented in Figs. 15 and 16. Dimensions in

Figs. 17, 18 and the following ones are sited as
applied to a large-scale model (with a scale
1:5).

Measuring the parameters of transmitted
flows demonstrated the total interception of the
flow from the near-edge chutes. The relief of
water surface within the inlet area with
transmission of the calculated flow rate is
indicated in Fig. 17.
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Figure 15. General constructive dimensions of inlet area with one-side inlet proposed by SSTU
hydraulic chair (the bottom marks in cm are sited in brackets) [results their own research]

The SSTU hydraulic laboratory proposed
two types of inlet areas. The inlet area described
above was obtained as the first of them. The
propositions of the theory of controlling
vigorous flows were taken into account only in
experiment. Inlet areas with one- and two-sides

inlet had a circular side boundary instead of
popular linear or polygonal one. We employed
the method of sequential search for a curved
linear bottom contour for intercepting and
transferring the rigorous flow into the slope
chute.
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Figure 16. Construction of the model of two-sides inlet area proposed by SSTU hydraulic chair
(the bottom marks in cm are sited in brackets) [results their own research]
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Figure 17. Distribution of depths and velocities at the inlet area with the proposed construction
[results from their own research]
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The operation of the proposed
construction of the inlet area with the two-sides
inlet was examined for a flow rate 2.2-fold
exceeding the recommended (trouble-free) flow
rate. The operation appeared to be flawless.

Reference [19] describes the second
version of inlet area for smooth and effective
transferring of the flow from the near-edge
chutes into a spouting chute in the form of turns
which is one of constructions for controlling

a

vigorous flows [18]. Further, we consider two
types of the inlet area:

- for the one-side interception vigorous flow
from near-edge chute from the part of
traffic lane with a protracted slope;

- for the two-side flow disposal into water-
way chute placed in the lowered part of the
route with inflow to the chute from two
sides. Fig. 18 presents the constructed
proposed.

Figure 18. Diagram of two inlet area versions. 1 — passage roadbed; 2 — near-edge chute;
3 —water disposal chute; 4 —inlet area

Hydraulic calculation of this inlet area
construction is performed on the base of
propositions developed in the theory of rigorous
flow control [19]. Details and the computer pro-
gram for defining the coordinates of the bottom
and free surface are given in Refs [19, 22].

Below we present, for example, calculated
results for the inlet area with the three-angle
shape of cross-section of the near-edge chute.
They are graphically shown in Fig. 19.

The calculations were conducted for the
following initial data: maximum depth in the
near-edge chute h; = 0,08 v, the length of turn-
like inlet area along its axis Lo =10 m, the width
of near-edge chute D =1 m, the width of slope
chute b = 0,4 m. The longitudinal slope of near-
edge chute (slope of the curve to the
horizon) was -0.01 and that of slope chute was -
0.667, respectively.

Using the results calculated in SSTU
hydraulic laboratory, we constructed a model of
turn-like inlet area with the scale 1:5 and
performed experimental investigations of the
different flow rate pass. Experimental evidence

showed a good agreement with calculations and
a stable operation of the inlet area.

So, for example, at the doubled pass the
value of “overshoot” was 23% while it achieves
70% for type construction. There exists an
alternative proposal for the second important
part of chute water disposal that involves slope
chutes. Telescopic, monolithic, and assembled
(of rectangular sections) water disposal chutes
are most commonly encountered at present.
Corrugated water disposal chutes were
investigated and proposed instead of telescopic
slope chutes by SSTU hydraulic laboratory.
They can be made of metal or of more light and
economic artificial materials. They established
themselves excellently due to a beneficial effect
of corrugations on suppression of kinetic energy
of the flow. Their half-circular cross section is
recommended [23]. It was taken into
consideration that now Sweden-Finland-Russia
company “Geoterra” incorporated in ViaCon
concern proposes a wide spectrum of products
composed of metal corrugated structures
including pipe culverts of different section
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shape with diameters from 1.0 to 15 m. Many
advantages of them are called in the advertising
booklet of the company [23].

The economy of their application is
substantiated by both domestic and outlandish
experience in the development and maintenance
of such structures. One can advocate that they
would be replaced with corrugated metal (or
plastic) chutes with half-circular section. All
advantages inherent in road-way corrugated
pipe culverts which have been cited above relate
in full measure to corrugated spouting chutes.

Confirmation for this are results obtained
in SSTU hydraulics laboratory where the

serviceability of corrugated spouting chutes has
been studied [23]. The results of the studies
confirmed entirely expectations including those
concerning hydraulics. The effect of corrugated
surface  manifests itself in  remarkable
suppression of surface disturbances and in
a certain decrease of discharge flow motion
velocity due to a higher roughness coefficient.

The third component of water removal
system involves devices for excess energy
suppression. For this purpose, we propose to use
a scattering springboard in the downstream pool
of water removal structure to suppress the flow
energy (Fig. 20).
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Figure 19. Cross-section of turn-like inlet area [results their own research]

It should be noted that, besides the type
projects of telescopic spouting chutes, other
versions of such units were proposed. As an exa-

A X
Figure 20. Operation of scattering springboard
[results from their own research]

mple, we present the development of sta-
te roadway project-survey and scientific resear-
ches institute GIPRODORNII (Fig. 21) [24].

&

220, ARAAARARAN

e 2

Figure 21. Project of state roadway project-survey and
scientific researches institute GIPRODORNI|I

CONCLUSIONS

Hence, the problem of water removal
from the roadway must be solved complexly,
and namely:

1) with use of effective inlet area with a
minimal overshoot along the near-edge
chute;

2) using the corrugated chutes with stable
passing the wave rate without overflow
over the boards;

3) using self-cleaning scattering springboards
in the downstream pool as an energy

suppressor which require no additional
strengthening behind them.

The foregoing proves that there exists a
strong demand for replacing the above-
enumerated areas of chute water removal
system (besides the near-edge chutes) with other
constructions of the areas taken into account the
specifics of passing vigorous flows.

Existing inlet parts and telescopic chutes
should be eliminated from the practice
of highway engineering
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KOJIEBAHUS CKOPOCTU BETPA HA TEPPUTOPUU
BPECTCKOM OBJIACTH
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1. YO «bpectckuii rocy1apcTBEeHHbIN TEXHUYECKUM yHUBepcuter»,224017, yin. MockoBckas 267,
r. bpect, Pecniy6nuka bemapyce
2. YO «bpectckuit rocynapctBernbiii yauBepcuteT umenu A.C. [lymkunay, 224016, Oyr.

Kocmonagtos 21, r. bpecr, Pecniy6nnka benapychb

BBEJEHHE

W3menennss kiamMara, OTMEUAIOIIHAECS B
koHre XX — Hagaime XXI Beka, BBI3LIBAIOT Ce-
PBE3HYIO 03a00YEHHOCTh IIMPOKOTO Kpyra CIie-
LIMAJINCTOB M OOIISCTBEHHOCTH. DTO CBSA3aHO C
BIMSIHUEM STHUX HW3MEHEHUM Ha MNPUPOIHYIO
Cpely, XO3SIMCTBEHHYIO NEATEIIbHOCTh U CAMOTO
yenoBeka. Berep sBiseTcss OMHUM M3 BaXKHEUIIINX
(baxTopoB
HU3YYEHUE MHOTOJICTHUX HW3MEHEHUN BETPOBOIO

bopMHUPYIOIIIMM ~ KITUMAT, TIO3TOMY

PCKUMa UMCCT BAXHOC TCOPCTUYCCKOC U IIPaAK-

TUYECKOE 3HaueHue. B nocienHue necsarunerys Ha
OombIeii yactu Tepputoprn bpectckoii oOmacty,
kak 1 bemapycu B 1enoM, HaOMOAAeTCsl MOHHU-
’KEHHE CPETHEr0JI0BOH CKOPOCTH BETPA.

Llenbto aHHOM PabOTHI SIBJISETCS OLIEHKA
COBPEMEHHBIX U3MEHEHHUI CKOpOCTH BeTpa, Ha
Tepputopun bpectckoil obnactu nmyteMm aHaiu-
32 BPEMEHHBIX PSAJOB CKOpPOCTH BETpa OCpE.-
HCHHBIX 34 IoJ] 3a NCPUOJ MHCTPYMCHTAJIbHBIX
HaOJII0IEHUH.

OBBEKT UCCJEJIOBAHUI U METO/IUKA

HcxonHsIM MaTepualioM Ui NPOBEACHHUS
HCCIIEIOBAaHUM SBWJINCH JAaHHBIE MHOTOJIETHUX
WHCTPYMEHTAJIbHBIX HAOJIOJCHUNA 3a CKOpO-
CTBIO BETpa Ha METEOPOJIOTMUECKHUX CTaHIMIX
bpecr, IIunck, Ipyxanel u bapanosuun bpect-
CKOT0 O00JaCTHOTO LEHTPa MO THIPOMETEOpO-
JIOTUM ¥ MOHHUTOPHHTY OKPY’KaIOLIEH Cpensl 3a
nepuos 1945-2015 rr. [laHHble METEOpOJIOTH-
YeCcKHe CTaHLUU paboTaroT 10 MporpaMMe CTaH-
i Il paspsnoa, u3MepeHHst CKOPOCTH BeETpa
OCYLIECTBIISIIUCH 110 CTAHJAPTHON METOAMKE.

OOBEKTOM HM3Y4YCHHUS SIBIISETCS CPEIHETO-
JI0Basi CKOPOCTb BeTpa Ha Tepputopuu bpecrt-
ckoil o0nactu Pecny6nuku benapycs. Teppuro-
pust bpecrckoil 061acTH AOCTATOYHO OJHOPOJ-
Ha B (u3MKO-reorpaUuecKoM OTHOIICHHH:

Oonblllass 4acTh €€ TEPPUTOPHH PACIONIOKEHA
Ha 3a0osioueHHOM Ilonecckoit HM3MEHHOCTH M
[Tpubyrckoii paBHMHE W TOJBKO Ha CEBEpe
HaXOJUTCS K0YKHAsI OKOHEUYHOCTh HoBorpyackoit
BO3BBINIEHHOCTH. bpectckas o00jacTh OTHOCH-
TCA K YMEPEHHOMY IEPEXOTHOMY OT MOPCKOTO
K KOHTHHEHTaJIbHOMY KiauMmaTy. OCHOBHBIM
dbakTopoMm, (HOPMHUPYIOIIUM BETPOBOM PEKUM
o0nacTu, SABISETCS IUPKYISAUS aTMochepsl
HaJl KOHTUHEHTOM EBpa3uu u Hajx ATIaHTHUKOM,
KOTOpasi OMNpEeIEseTcss HAMYUeM CTalloHap-
HBIX OapUYeCcKHX IIEHTPOB: MCIAHICKOTO MUHU-
MyMa B TEYEHHME BCErO Troja, CHOMPCKOTO
MaKCUMyMa 3UMOM U a30pCKOTo — jieToMm [1].
[Ipu ananm3e XpOHOJOTHYECKOTO XOJa
CPEIHETO0BOM CKOPOCTH BETPA IO METEOCTaH-
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uusM bpectckoii 001acTé BBISBICHA yCTOHYU-
Basg TEHACHLUSA CHI)KEHHUS CKOPOCTH BETpa.
OpnHOM M3 MPUYMH YMEHBILIEHUSI CKOPOCTH BET-
pa sBisiercst pocT uHTeHcUBHOCTH CeBepo-AT-
JTAHTUYECKOT0 KOJIeOaHUs U yBEIMUEHHE MTOBTO-
psAeMOCTH TITyOOKHUX OapuuecKux oO0pa3oBaHUU,
NPOXOISIINX 4yepe3 Tepputropuio EBponsl [2].
CkopocTb BeTpa Ha TeppuTopuu bpecrckoii 00-
JaCTU UMEeT YETKUH BHYTPUTOOBON XOJ Cpell-
HEMECSYHBIX CKOpOCTeH. B Xomoauslli mepuon
roga (mexkaOpb—MapT) Ha BCeX paccMaTpuBae-
MBIX METEOPOJIOrMYECKUX CTaHIUSAX Habmona-
10TCAd HauOOJIbIINE CKOPOCTH BeTpa. B mocie-
JYIOILIHE MECSIbl CKOPOCTh BETpa MOCTENEHHO
CHMJKAaeTcs, IOCTUIas HAaMMEHBIINX 3HaYeHUH B
uioje W aBrycre. B nanpHeimem CcKOpoCTb
BETpa MOCTENEHHO yBeIuuuBaeTcs. Takod Xon
CKOPOCTH BETpa CBsS3aH C LIUKJIOHUYECKON Jes-
TENbHOCTBIO, KOTOPAsl yCWJIMBAETCS B OCEHHE-
3UMHMIA TIEpUOJ, a B KOHLE JeTa IIyOuHa M
MOBTOPSIEMOCTh LIUKJIOHUYECKUX 0Opa3oBaHU
yMeHbIaercs [3].

Ha ¢opmupoBanue ckopocTu BeTpa BIIH-
sieT JIB€ TPYMIibl (haKTOPOB: TIo0anbHbIe (HaKTo-
pHI (KacaroTcs OONBIINX TEPPUTOPHI) U JTOKAIb-
Hele ¢akTopsl. Torma ckopocth BeTpa bpecrt-
CKOM 00J1acTH MOYKHO TPEICTaBUTh Kak [4,5]:

(O=Vp(O)EAVA(2), (1)
rae V(tf) — ckopoCcTh BeTpa B pacue€THOM KaJieH-

V¢(t)="2—°+f:(an

rae  a, _L Tf(t)dx; a, _L Tf(t)-cos(n-t)dx; b, =
T _x T

koa¢dunmeHTs! psaaa (kodpdunueHTsr Dyphe).

['panueHT CKOpOCTH BeTpa OIpelenseTcs
KaK TepBasi MPOU3BOAHAS (PYHKLHUS W3MEHEHHS
CKOpOCTHOrO pexuMma. Jlns ypaBHeHus (2)
CKOpPOCTh U3MEHEHHUSI CKOPOCTH BETpa SIBIISCTCS
BEJIMYMHON IIOCTOSITHHOM M paBHa Kod(hu-
LUEHTY perpeccuu. [Ipu omnmcaHuM IMHAMMKH
KoJIeOaHUH CKOpPOCTH BETpa ypaBHEHHSIMH, OT-
JUYHBIMU OT JIMHEHHBIX, CKOPOCTb M3MEHEHUs

BETpa ABJIACTCA BEJIMYMHOM HepeMeHHOﬁ.

JApHOM TO1y, M/C; V() — poHOBast COCTABIISIIO-
masi CKOPOCTH BeTpa B TOM K€ TOdy, M/C;
+AV,(f) — BKJIaJ, MECTHBIX YCJIOBHHA B (opMu-
POBaHUM CKOPOCTH BETpPa, M/C.

Brnusiaue rino0GansHBIX (PaKTOpOB Ha CKO-
POCTh BETPa MOYKHO OIICHHUTH C MOMOIIBIO pa3-
JUYHBIX Mozenel. B pspae ciydaeB, ¢ gocra-
TOYHOW JUIsi TPAKTHYECKHX PACYCTOB TOYHO-
CThIO, MOYKHO OITUCATh C MOMOIIBIO JTMHEHHBIX
TPEHJIOB:

Va(O)=Vp(0)£AVE, (2)
rae Vy(0) — ckopocTh BeTpa Ha Ha4auo pacyer-
HOTO Tiepuojaa, M/c; AV — TpaaueHT CKOPOCTH
BETpa, M/C/TO; t — KaJleHJapHBIN TO/I.

C yBenwueHWEM BPEMEHHOTO  psaa
UCTIOJIb30BaHUE JIMHEHHBIX MOJIENIeH HE BCeraa
KOppekTHO. Kpome TOro, MHOTHE MpOLECCHI,
MPOUCXOJAIINE B MPHUPOAE, O0JIATAIOT CBOK-
CTBaMHU TIOBTOPSATBHCS HYEpPE3 OMNpECIICHHEIC
MIPOMEXYTKH BPEMEHHU, T.C. MEPUOTUICCKUMHU.
[Teproandeckue mMpoOIECChl OMUCHIBAIOTCS (DyH-
KIUSMH, COCTAaBJICHHBIMH JTHOO M3 KOHEYHOTO,
a1nb0 u3 OECKOHEYHOIro 4YHciia CllaraéMbIX Ta-
KOTO BHJAa. MaTeMaTUYeCKUM armapaToM JUis
UCCIIC/IOBAHMS TaKUX 3a1a4 CIykaT psaapl Dy-
pbe, NI KOTOPBIX TPUTOHOMETpUdeckue (yH-
KIIMHU B3STHl B Ka4ecTBe 0a30BBIX. B 00IeM BH-
ne kojeOaHus (OHOBas COCTABJISAIONIAST CKOPOC-
TH BETpa MOXKET OBITh Mpe/icTaBieHa B BUae [6]:

cos(n-t)+bn-sin(n.t))’ 3)
L5 7 sin(or-hdv: n=1.23...

72. -
JluHaMKMKa  JIOKaIbHOW — COCTABJISAIOIIEH

(bopMHpOBaHUS CKOPOCTH BETpa TEPPUTOPHH
MOYKET OBITh IPEACTaBICHA B BUAC aJJTATUBHON
byHKIMH:

AV, (t)=V, )£V, (1), 4)
e V() -

s, V) () — ciydaiiHast CoCTaBIISsIOLIAs.

NEeTepMUHUpPOBaHHAs  (PYHK-

@Oynkuuto V (f) dyacto ygmaerca NOAO-
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Opars Tak, 4ro mpouecc V, (f) OKasbIBacTCs

3HAUUTENbHO OoJiee mpocTelM, ueMAV (f), u

TOTJa pEHICHHe 3a]a4, CBA3AHHBIX C ATHMH
MpOIECCaMU, CYIIECTBEHHO YIPOILACTCH.

[Ipn HesBHO BBIpaKEHHOM TpEHE, HEOO-
XOAMMO paccMaTpuBaTh COBMECTHO BBIOOpOY-
Hble aBTOKOppemsinoHHyo (AK®) u gyacTHyro
aBToKoppesinuonnyo (HAK®) ¢ynknuu nan-
HOTO Tpoliecca, ¢ MOMOIIBI0 KOTOPBIX OIpeje-
TISFOTCS XapaKTep U3MEHEHHsI CKOPOCTH BETpa.

Bxman ciydaifHo# cocraBmistomnieit B gpop-
MHUPOBAHHUE CKOPOCTH BETPa MOKHO OIPECITUTh
KaK:

V,(B) =V, (@, -C,+1), (6)

rae V', —cpenHee 3Ha4YECHUE CIIy4YalHOM COCTaB-

JISIIOLICH CKOPOCTH BETpa, MM; @, — YHCIIO

docrepa pacuetHoil obecnieuenHoctu P%; C, —

v
Kod(hurmeHT Bapuaiuu.
Wcnonb3yst cTaHAapTHBIE CTATHCTUYECKUE
METO/Ibl, HAXOISAT 3HAYCHUS CPEIIHEH BEIINYHHBI

CIIy4aifHON COCTaBJISIOIICH (;,,), Kod(puIeH-
el Bapuauuu (C)) u acummerpuu (C;). Ilo

HaWJEHHBIM TIapaMeTpaM CTPOSIT TEOpeTUYeC-
KyI0 KpHUBYIO oOecriedeHHOCTH. Mcmonb3ys Ta-
ONuIly CIydalHBIX YHCEJ, IyTEM PO3bITpHIIIA
MOJIETTUPYIOTCS 3HaueHus: odecrnieueHHocTH (F;).
Takum 00pa3om, UMesl HEKOTOPBIM OTpaHUYCH-
HBIII 00BeM WH(OOpPMAIUU, MOXKHO TMOJIYUYHTh,
Py TNPUHATOM 3aKOHE paclpenesieHus, Bpe-
MEHHOM pAl CKOPOCTH BeTpa MPaKTUUYECKH
HEOTPAHUYECHHOM JITTUHBI.

[Ipu crarucTruueckoM aHaau3e BpPEMEH-
HBIX PSIIOB MCIOJb30BaHbl CIEAYIOLUINE METO-
IVKHW: JUISI BBISIBJIEHMW TEHICHIHUN H3MEHEHUU
MCIOJIb30BATINCH XPOHOJOTHYECKHE TIpaduKu
Kojie0aHUN U Pa3HOCTHBIE MHTErpajbHbIE KpU-
BbI€; JJI OLUEHKH pa3Inyuil B CTATUCTHUYECKUX
napameTpax Hucnonb3oBaics kpurepuil Crbro-
JleHTa ¥ Kpurepuit Puiuepa./lns uccienoBanus
MUKINYHOCTH Uconb30oBaubsl AKD nu HAKO.

INOJTYYEHHBIE PE3YJIBTATBI 1 UX OBCYKJIEHUE

XPpOHOJIOTUYECKUHN X0l CKOPOCTEN BETpa,
OCpPEIHEHHBIX 3a rojl, M0 HCCIeAyEeMbIM METEO-
CTaHUMSIM TpeacTtaBieH Ha puc. 1. Cpennee
3Ha4YE€HHE CKOPOCTU BETpa Ha Teppuropuu bpe-
CTCKOM 00JIaCTH 3a aHaJU3HPYEMBIM TMEepUO

cocraBisier Ve =3,2 wm/c. MuHumanbHOE H

MaKCHMaJIbHOE 3HAYCHMS HAOJIOJAINCh HA Me-
TEOPOJIOTUYECKON cTaHiuu [IMHCK: MUHUMAalb-
Hoe B 2009 r. Vpin=1,9 M/c, MakcUMaJIbHOE B
1969 1. u cocraBuno Vi,=4,8 M/c, pazmax
KoJIeOaHM# cocTaBUII A V=29 M/c.
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Puc. 1. XpoHosiornueckuii X0 cpeiHero0Boii cKkopocTH BeTpa (M/c)

AHanu3 cpeHEroJ0BbIX CKOPOCTEH BETpa
CBUJETENLCTBYET O HAJMYUU B MHOTOJETHEM
XOJIE€ ITUX 3HAYEHUN CTATHCTUYECKU 3HAYMMBIX
TpeH10B. C 1988 r. Hauascs coBpeMeHHBIN dTan
HOTEIUICHUSI, TO3TOMY JJISi BCEX HCCIEAYyEMbIX
METEOCTAHIIMN BBIZICIICHO 1Ba mepuonaa ¢ 1945
mo 1987 rr. u ¢ 1988 mo 2015 rr. [lns BHI-
JIEJIEHHBIX UHTEPBAJIOB U NEpHUoAa HaOII0JCHHI

B 1I€JIOM TOCTPOEHBI IUHEIHBIE TPEH IbI U OTIpe-
JICJICHbl OCHOBHBIE CTATUCTHUECKHUE XapaKTepH-
cTuku (cpegHerogoBas ckopocTh (Vep), K03¢-
¢urmentsl Bapuamuu (Cy), acummerpun (Cs),
aBTOKOppensuu - 7(1), KOppensIuu JTUHEHHBIX
TPEHIOB (r) W CPEIHUN TPagUEHT CKOPOCTH
Betpa (AV)), (Tabm.1).

Taoauna 1

OcHOBHbBbIE CTATHCTHYECKHE mapaMeTpbl CPpEAHEr010BbIX cxopocTeﬁ BE€Tpa 3a pa3jinvYHbIC

nepuoabl OCpeHeHHs

Ilepuon Ko3¢punuentol
MeTteocTaH s ocpeJHEeHHUs, Vi Wi C, C. H1) p AV-Mm/
OBl 10 aet
Bpecr 1946-2015 2,88 0,06 0,40 0,84 0,84 -0,18
19461987 3,11 0,04 0,25 0,71 0,83 -0,25
1988-2015 2,54 0,03 0,34 0,76 0,41 -0,12
IMunck 1945-2015 3,80 0,06 0,00 0,94 0,72 -0,30
1945-1987 3,80 0,06 0,18 0,68 0,04 0,01
1988-2015 2,27 0,05 1,40 0,91 0,69 -0,27
[pyxanbt 1945-2013 3,27 0,09 -0,59 0,85 0,05 -0,04
19451987 3,19 0,10 -0,40 0,88 0,81 -0,38
1988-2013 3,39 0,05 -0,64 0,69 0,18 0,09
bapanoBuun 1951-2015 3,54 0,07 -0,21 0,83 0,82 -0,21
1951-1987 3,86 0,03 -0,32 0,41 0,30 -0,08
1988-2015 3,11 0,03 -0,43 0,82 0,84 -0,32

Ilpumeuanue. Bvioenenvl cmamucmuyecku 3Ha4uMble KoIQhuyuenmol Koppersyuu.

60 G. 30GGLINE LOHLIRMIOL VIoRMS 3IIA6IMd0L N6LGNBIBNL L53IGE0IA) FH(MFSMS 3BISIR0 Ne72, 2017 V.



PaccMOTpUM yCTOMYMBOCTH BBIOOPOYHBIX
CTaTHCTUK (CpenHuX, Kod(PQUIMEHTOB Bapua-
1MW) TIPU U3MEHEHUHU WHTEPBAJIOB OCPETHEHHS
MPUMEHHUTEIIHFHO K CPEIHETOJIOBBIM CKOPOCTSIM
BeTpa. JJIg OLIEHKH pa3iauyuil CKOPOCTH BETpa
KPUTEPHUH

HCITIOJIBb30BaHbI CTaTUCTHYCCKHEC

CtprofeHTa (OLEHKa BBIOOPOYHBIX CPEIHMX) U
Oumepa (omeHKa BHIOOPOYHBIX aucnepcuii). B
TabJl. 2 NpUBEAECHBl PE3yNbTaThl CPABHUTEIb-
HOTO aHallM3a OCHOBHBIX BBIOOPOYHBIX CTATH-
CTHK Ha OJHOPOJHOCTBH JIJISI pacCMaTpUBAEMBIX
UHTEPBAJIOB OCPEHECHUS.

Tao6auua 2

IMIHMpHUYecKHe 3Ha4YeHus! -kpurepues CTbofenTa u F-kputepues ®@uiepa
AJIS Pa3JIMYHBIX HHTEPBAJIOB OCPeIHECHUS

bpect 1946 — 1987 1988 — 2015 IMunck 1945 — 1987 1988 — 2015
1946 — 2015 | =291, F=1,33 | +=4,77, F=2,82 1945 -2015 | +=4,73, F=3,09 | +=7,71, F=7,09
1946 — 1987 =7,46, F=2,12 1945 — 1987 =15,72, F=2,29

Ipy>xaHnel 1945 — 1987 1988 — 2013 BapanoBuun | 1951 — 1987 1988 — 2015
1945 -2013 | ~=0,70, F=0,83 | =1,23, F=1,65 1951 -2015 | +=4,04, F=2,36 | t=5,04, [=2,43
1945 — 1987 +=1,69, F=1,98 1951 — 1987 =9,50, F=1,03

Hpumeltanue. Buioenenwi amnupudecKkue Kpumepuu ebluie KpumuidecKux.

B pesynbrare aHanu3za BHIOOPOUHBIX CpejI-
HUX CPEIHETOJIOBBIX CKOPOCTEH BETpa 3a pac-
CMaTpUBaE€Mbl€ MHTEPBAJIbl CTATUCTUYECKU 3HA-
YUMBIE pa3IuuMsg I[pU YPOBHE 3HAYUMOCTH
0=5% OBbUIN YCTaHOBJIEHBI I BCEX IMEPHOJOB
Mereoctaniuu bpecr, Ilunck w bapaHoBu-
yi.CTaTUCTUYECKH 3HAUYUMbIE Pa3Indus Kod(Q-
(UIMEHTOB BapualMM BBIABICHBI IS METEO-
cranumii bpect mna nepuogoB 19462015 nu
1988-2015; 1946—-1987 n 1988-2015, nns Bcex
nepuofoB MereoctaHuuu I[IuHck, ans meteo-

cranuuu [Ipyxansl qiis nepuonos 1945-2013 u
1945-1978; 1945-1987 wu 19882013, nusa
MeTeocTaHIuu bapaHoBUYM I  TIEpUOOB
1951-2015 u 1951-1987; 1951-2015 u 1988—
2015.

BHyTpuronoBoii Xona cpeaHEMECSYHBIX
CKOpOCTE BeTpa Ha TeppuTopuu bpecTckoit
o0nacTu He mpeTeprie] U3MEHEHH: HauMEeHb-
[IME CKOPOCTU XapaKTEPHBI JJI UIOJII—aBryCTa,
HauOONbIIINE CKOPOCTH XapaKTepHBI C HOSOPS
o espainsb (puc. 2).

n/e

4,0

3,0

2,0

Me
4,0

2,0 ===

1,0
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v, v,
w/c we
4,0
3,0
2,0 2,0
1,0 — — . 1,0 — .
F &L FS L FE P & & F & AT FE
F PP W T O ERRE N 2 L R A I S Y A
g T T T T S
B r
1951-2015  ssceses 1951-1987 - = = 1988-2015

Puc. 2. CpennemecsiuHble CKOPOCTH BeTPA 3a pa3jiuvHbIe epuoabl ocpeaHeHus (MeTeocTaHIIUM:
A — Bbpect, b — IIunck, B — IlIpyxansl, I' — bapanosuyn)

Hapsany ¢ koHuenimen ciry4alHoOCTA MHO-
TOJIETHUX KOJIeOaHUN CKOPOCTH BETpa, HEOOXO-
JUMO paccMaTpuBaTh W KOHUEHIHUIO LUKIAY-
HOCTH. CJIO)HOCTH UCTIOJIB30BAHUS LIUKJIOB JUISI
IIPOrHO3a CKOPOCTHU BETpa 3aKJIIOYAETCS B HX

Jlns aHanM3a M3MEHEHMsI CKOPOCTH BeTpa
Ha Tepputopuu bpecTckoit o0macTy HCMONb-
30BaH IIPUEM CKOJB3ALIUMX CpPEJHUX C Iie-
puogamu ocpeanenus 11 u 22 rona (onuH u aBa
COJIHEUHBIX LIUKIA) (puc. 3).

AlCpUuoOaANIHOCTH.
v, v,
me n/e
40 40 (\,\l N/'\tﬁw;\\/
’ - N~
3,0 \[\_‘Nmt\;‘lﬁ-\?\ ---- ' A N \

¢

WA sy

2,0

1,0
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
TOIBL

2,0

1,0
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
TOME!

2,0

1.0
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
TOIBI

B

A b
:‘f ‘\‘\A j:c \ A:VAD'/\V-\_ AL
M S I 0 S I AME B Vi SN
, \

2,0

1,0
1951 1956 1961 1966 1971 1976 1981 1985 1991 1996 2001 2006 2011
rO/IbI

r

roa0BOM X0,

= == CHO/b3AlLEe cpedHee 11

------- CKO/b3ALLee cpedHee 22

Puc. 3. XpoHosiornueckunii Xo cpeHEroA0BbIX CKOPOCTEl BeTpa M CKOJb3sIIHe CPeJHHe ¢
pa3anyHbIMU nepuoaamMu ocpenHenus (Mereocranuuu:A — bpecrt, b — Ilunck,
B - IIpy:xansl, I' — Bapanoenun)
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Kak BuaHO M3 rpadukoB, AJs METEOPO-
Joruueckux craHuui bpect u bapanosuum xox
CKOJIB3SIIIIUX CPEIHUX C IMEpUOJaMU OCpEHE-
Hus 11 u 22 roma mpakTHYECKH COBMANAET C
TOJIOBBIM XOJIOM CKOpOCTH BeTpa. s Mmeteopo-
Joru4yeckor craHumu [IMHCK X0 CKOJIB3SIIKX
CpPEIHUX TOBTOPSET TONOBOM XOJ CKOPOCTH
BETPa, HO C OTCTAaBaHUEM B HECKOJBKO JIeT. [l
MeTeoposiornyeckoi cranuuu Ilpysxanel HaOO-
JAeTCsl 3HAUUTENBbHBIM COBUT CKOJIB3SIIUX CpEJl-
HUX, YTO CBSI3aHO C LUKJIWYHOCTBIO T'OFOBOTO
X0J[a CKOPOCTH BETpa, NMPH 3TOM, C YBEIIUUEHUEM
MHTEpBaJla OCPETHEHHs HAOMI0aeTCsl yMEHbIlIe-
HME aMIUIUTY/Ibl KOJe0aHU CKOPOCTH BETpPA.

i Bcex McCieoBaHHBIX METEOPOJIOTH-
YECKUX CTAaHUUN CMOJEINPOBAHBI CPEIHET0/0-
Bble ckopocTH BeTpa (puc. 4). Kak BuaHo wu3
NpPEeCTaBICHHBIX IPa)uKOB, CMOJIETUPOBAHHbIE
3HAUEHUSI CPEIHEroJI0OBOM CKOPOCTH BETpa MO-
BTOPSIIOT XOJl M3MEPEHHBIX 3HAUEHUH, CIVIaKu-
Bas €ro, 4TO YIPOLIAET PEaIbHYI0 KapTHHY.

Ananmu3 BbeIOOopouHOM AK® konebanuit
CPEHETOOBBIX CKOpPOCTEN BeTpa IOKa3al Ha-
JUYUE YCTOMYMBBIX IIUKIIOB JJII METEOPOJIOTH-
yeckux crannuii [lunck u Ilpyxkansr (puc. S).
Jlnst 5TUX METEOCTAaHIIMN CTaTUCTUYECKU 3HAYU-
MbI€ MOJIOXKUTEIbHbIE 3HAYeHUs KO3 ULIneH-
TOB KOpPEJSIIUU UMEIOT MecTo npu 1=1-10 u
oTpunarenbuble — npu 1=11-15. [lna mereo-
posiornyeckux craHiui bpect u bapanoBuuu
aHanu3 BbIOOpoYHOM AK®D mokazan Hamudue
YCTOMYMBOW TEHIEHIMHM K CHUKEHHIO CpElIHE-
TOJIOBBIX CKOPOCTEW BETpa C IOJOKUTEIBHBIMU
3HAYCHUSAMHU KOA(PPHUIUEHTOB KOPPEISILUN TIPH
Bcex T. [[ns Bcex paccMarpuBaeMbIX METEOPO-
noruyeckux ctaHuuii YAK® umeer 3HauuMble
ko3 puImenTsl Koppensauuu mpu t=1, a s
cranuuu bpect m npu 1=2. Bce 3HaunMmele
KO3(PPHUIMEHTH KOPPENSIUN HMEIOT I0JIOKHU-
TEJIbHOE 3HAYCHHUE.

M/.C

4,0

3,0

2,0

1,0
1945

1975 1985 1995 2005 2015

A

1955 1965

1955 1965 1975 1985 2005 2015

1955 1985 1995 2015

1,0
1950

1960 1970 1980

r

1990 2000 2010

M3IMEPEHHbIE 3Ha4YeHWA

cMoaenrpoBaHHbIE 3Ha4YeHKWA

Puc. 4. I/I3MepeHHl)Ie U CMOACTHUPOBAHHBIC CPEAHEIOJOBLIC 3HAYCHUA CKOPOCTH BE€Tpa
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(Meteoctanuum:A — bpecr, b — IIunck, B — Ilpy:kanbl, I' — bapanosuuu)

ABTOKOPPENALMOH. hyHKLIUA YacTHasi aBTOKOPPENSILIMOH. hyHKLIUS
HNBMEP1 HNBMEP1
(CTaHpapTHble oMGKY - oLeHKM 6enoro wyma) (CT. oumbkm npeanonaratoT nopsinok AP k-1)
Jlar  Kopp. C Q0 p flar  Kopp. C
14,795 ,1170 o B 46,12 ,0000 1 4,795 ,1195 ' iz
2 4,727 ,1162 - B 85,33 0,000 2 4,260 ,1195 : Vi
! “
3 4,704 ,1153 ‘ W 122,6 0,000 3 4,202 ,1195
4 +,667 ,1144 - 156,6 0,000 4 +,082 ,1195 w -
5 4,597 ,1136 - 184,2 0,000 5 -,063 ,1195 B :
6 +,557 ,1127 W 208,7 0,000 6 +,002 ,1195 : | ;
! LB !
7 +,471 ,1118 B 226,4 0,000 7 -,155 ,1195 N ;
g | B |
8 +,445 ,1109 L 242,5 0,000 8,046 ,1195 ' :
=
9 +,433 ,1100 i W 258,0 0,000 9 4,085 ,1195 ! |
| = | [z '
10 +,425 ,1091 : Gz 273,2 0,000 R ‘ 7 ‘
11 4,351 ,1082 ! 283,7 0,000 B ol ok ! Av |
12 +,346 ,1073 3 294,1 0,000 12 <p0dd pliee ! ;
13 +,333 ,1063 - 303,9 0,000 59wl oL b I i
i B 14 -,078 ,1195 ) z :
14 +,293 ,1054 ! 311,6 0,000 ; A ;
i % . 15 +,012 ,1195 ! ﬁ ;
15 +,271 ,1045 318,3 0,000
0 --- [lo.. nHTEPB.
0 0 --- [o.. nnTeps. 1,0 05 0,0 05 1,0
-1,0 -05 0,0 05 1,0
ABTOKOPpPEnsALWOH. OYHKLUSA YacTHast aBTOKOPPETSILIMOH. PYHKLINA
VAR2 VAR2
(CTtaHgapTHble ownbku - oLeHkn Genoro wyma) (CT. oumBKu npeanonaratot nopsiaok AP k-1)
Jlar Kopp. C P Jlar Kopp. C
i R 1
2 +,768 ,1169 ; Vi 94,38 0,000 2 4,196 ,1204 ! ;
T 1 4
3 +,711 ,1161 : Gz 131,9 0,000 3 +,088,1204 ! i
4 4,627 ,1152 “ ) 161,5 0,000 4 -,077,1204 : ‘
5  +,546 ,1143 ; 184,3 0,000 5 -,070 ,1204 | % i
6 +,451 ,1134 ; 200,1 0,000 6 -,119,1204 | % |
o . . !
7 +,328 ,1125 :‘ m 208,6 0,000 7,197 ,1204 } }
8 +,273 ,1116 B 214,6 0,000 8 +,001,1204 ; .
9  +,170 ,1107 i f/A 217,0 0,000 9 -,131,1204 : ;
10 +,057 ,1097 1\ A 5 217,3 0,000 10 -,137,1204 ‘ 7 ‘
11 -,023 ,1088 ' i ; 217,3 0,000 11 -,036,1204 A
12 -,113 ,1079 1 1 218,4 0,000 12 -,079 ,1204 | % |
13 -,143 ,1069 B 220,2 0,000 13 +,153 ,1204 ‘ v ‘
14 -,189 ,1060 7/ 223,4 0,000 14 -,033,1204 : A ;
15 -,261 ,1050 i 229,6 0,000 15 -,082,1204 | |
0 0 --- [loB. UHTEpB. 0 --- [loB. MHTEPB.
-1,0 -0,5 0,0 0,5 1,0 -1,0 0,5 0,0 0,5 1,0
ABTOKOPPENALIMOH. OYHKLMA YacTHasi aBTOKOPPENALIMOH. (oyHKLUS
VAR2 VAR2
(CTaHpapTHble oumbky - oLeHku Genoro wyma) (C. owmbku npegnonaratoT nopsinok AP k-1)
Jlar  Kopp. C Q0 p Jlar  Kopp. C
1 +,843 ,1178 Ve 51,25 , 0000 1 +,843 ,1204 | Vi
2 +,768 ,1169 G 94,38 0,000 2 4,196 ,1204 : Vi
3 4,711 ,1161 Vi) 131,9 0,000 3 +,088 ,1204 : 7
4 +,627 ,1152 161,5 0,000 4  -,077 ,1204 i 74 i
5  +,546 ,1143 184,3 0,000 5 -,070 ,1204 | |
6 +,451 ,1134 m 200,1 0,000 6 -,119 ,1204 - ;
7 +,328 ,1125 ) 208,6 0,000 7 -,197 ,1204 ‘ ;
8  +,273 ,1116 % 214,6 0,000 8  +,091 ,1204 i 7
9 4,170 ,1107 e 217,0 0,000 9 -,131 ,1204 LA ;
10 +,057 ,1097 A 217,3 0,000 10 -,137 ,1204 ‘ Vi ‘
1 -,023 ,1088 b 217,3 0,000 11 -,036 ,1204 i i
12 -,113 ,1079 7 218,4 0,000 12 -,079 ,1204 : :
13 -,143 ,1069 ‘ 220,2 0,000 13 +,153 ,1204 1 ) 1
14 -,189 ,1060 223,4 0,000 14 -,033 ,1204 B ‘
15 -,261 ,1050 Vi 229,6 0,000 15 -,082 ,1204 A :
0 0 --- [loB. UHTEPB. 0 --- [oB. uHTeEpB.
-1,0 05 0,0 05 1,0 -1,0 -05 0,0 0,5 1,0
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ABTOKOPPENSILMOH. hyHKLMS
VAR2
(CTaHpapTHble owmbkm - oLeHKu 6enoro wyma)
Kopp. C Q P

,1212 42,05 ,0000
73,88 ,0000
102,4 0,000

Jlar
+,786
+,679 ,1203

+,637 ,1193

,1184

,1174

,1164

,1154

+,547 123,8 0,000
144,2 0,000
160,3 0,000
173,7 0,000
188,0 0,000

201,9 0,000

NSSNNR
g&&&%

+,467
+,424

1

2

3

4

5  +,530
6

.

8

+,432
9 +,423

,1144
,1134
10 +,390 ,1124
11 +,366 ,1114
12 +,296 ,1103
13 +,242 ,1093
14 +,246 ,1082
15 +,207 ,1071

0
-1,0

213,9 0,000
224,8 0,000
232,0 0,000
236,8 0,000
242,0 0,000
245,7 0,000

0 ---- [10B. MHTepB.
1,0

° MY
nEREIE

o
o
o
1)
o

YacTHas aBTOKOPPETALMOH. (PYHKLMS
VAR2
(CT. oumbku npegnonaratot nopsifok AP k-1)

JNar  Kopp. C
1 +,786 ,1240 Vi
2 +,159 ,1240
3 4,171 ,1240
4 -,062 ,1240
5 +,144 ,1240 7
6 -,077 ,1240 7
7 +,046 ,1240
8  +,093 ,1240
9  +,074 ,1240
10 -,044 ,1240
11 +,004 ,1240 |
12 -,137 ,1240
13 -,051 ,1240
14 +,080 ,1240 7
15 -,022 ,1240 1

0 ---- [os. uHTeps.

-1,0 -05 0,0 05 1,0

ru

Puc. 5. ABtoxoppensinuonnasi pynkuus (I) u yactHas aprokoppenasinuonnasi pyuxuus (IT)
Cpe/IHeroI0BbIX CKOpocTeil BeTpa Ha TeppuTopnu bpecrckoii o61acTu (MeTeocTaHIMNU:
A — Bbpecr, b —Ilunck, B — [Ipyxanbl, I' — BapanoBuun)

donoBast cocrasisitomas (Vy(?)) B hopmu-
POBaHUU CPEIHETOOBOW CKOPOCTH BETpa, C
HOCT&TOqHOﬁ AJI1 MIPAKTHKU TOYHOCTBIO OIIpC-

JIEJIEHO C TIOMOILBI0 MOJEIN PA3JI0KEHUS B P
dypbe ¢ MepeMEeHHON aMIUTUTYI0M KoJieOaHUs
(Tabmn. 3)

Tabanna 3
3HaueHus napamMeTpoB 1A popmy.Jsl (3)

[TapameTpbl Bpecr [Munck [Ipy>xansl bapanosuuu
“_20 38,5303 48,1435 11,8465 3,53477

-0,018005 -0,0226652 -0,00433181 -
a; 0,0193114 -1,58766 0,454205 -9,04284
as -0,129152 -3,10895 -0,00159914 -6,17745
a; - 0,48086 -0,426779 -3,9386
4. _ — - 0,314541
n, 1,01358 0,999602 0,0970982 0,99754
n LE 1,00061 1,9077 0,998955

X X
ns - o T 1,00447
ny w
i3

b, -0,057474 -2,65842 0,33341 13,3784
b, 0,0514498 0,272091 -0,0232157 19,3993
b, - -0,602766 -0,159621 -1,74397
b, - - - -0,372914

B cBsi3u ¢ TeM, 4TO TpeH] SBHO HE BbI-
paXkeH, BOCIIOJIb3YEMCSI COBMECTHBIM aHAJIN30M
BbIOOpOouHBIX AK® 1 YAK® nannoro mporuec-
ca, C IOMOULIBbIO KOTOPBIX ONPEAEIIseEM XapaKTep

W3MEHEHUsl CPEIHEroJIOBbIX CKOPOCTEW BeTpa.
Ha ocHoBanum anaiusza HUKIUYHOCTH BO Bpe-
MEHHbIX psanax ¢ nomoupio AK® u YAKOD
YAAJIOCh MOCTPOUTH MPOTHO3HYIO MOJIEJIb:
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wieH; “j — CBOOOJNHBIA YICHBI IS IpElie-

CTBYIOILIETO ro;:La,VI-JH — CKOpOCTb

£ o . BETpa B
MPEAIECTBYOLIUMN TOI.

rae Vi+;) — NporHosupyemas CKOpOCTb BETpa B

MOCIEAYIOIMEM Troay, M/C; @a — CBOOOJHBIH

Ta6n1/1ua 4 -3HaueHus mapaMmeTpoB AJd NOCTPOCHUSA NMMPOTHO3HBIX MO)Ie.TIeﬁ

Mereoponornyeckast Gg 2y - Gg g Bs Og By
CTaHIU

Bpecr 0,002858 | 0,286679 | 0,258371 0 0 0 0 0

IMuaCK 0,007386 | 0,250861 0 0 0 -0,312582 0 0

IIpyxanbl -0,008117 0 0 0 0 0 0 -0,255959

Bbapanosuun -0,039863 | 0,457788 0 0 0 0 0 0

CpenHsisi CKOPOCTh BETpa Ha TEPPUTOPUH
Bpectckoii 00nacTu 3a aHaIM3UPYEMBbIi TIEPHO/T

COCTaBJIACT

MaKCUMaJIbHbIe HaOII01aeMble 3HAUCHHS CPEl-
HE TOJIOBOM CKOPOCTH BeTpa sl aHAIU3UpPYe-

BbIBOJbl U PEKOMEHJIAIIUN

Vep=3,2 ™/c. MuHuManbHblE WU

CKOpOCTEM BETpA.

MBIX MGTGOCTaHHI/Iﬁ MMPEACTaBJICHBI B Tabm. 5.
Ha Bcex HUCCICAOBAaHHBIX MCTCOPOJIOTMYCCKUX
CTaHIOUAX, KPOMC pr)KaH, BBIABJICHO CTaTUCTHU-
YCCKHM 3HAYUMMOC CHHWKXCHUE CPCAHCTOAOBBIX

Tadoauna 5
MaxkcumajibHble ¥ MUHUMAJIbHbIE 3HAYEHNSI CPeIHer0I0BOii CKOPOCTH BeTpa, M/C
MeteopoJiornueckas | MakcumajibHOe 3HauyeHue | MunumanbHoe 3HaveHue | Pazmax KoJieDaHuii
cTaHuusl ckopocTH BeTpa (Viay) ckopoctu BeTpa (Vi) coctaBma (V)
Bpecr 4,0 2,2 1,8
[Tunck 4.8 1,9 29
IIpyxaHbl 4,1 2,1 2,0
Bbapanouun 4,5 2,5 2,0

3HaueHHE OCHOBHBIX CTATUCTUYECKUX Xa-
PaKTEePUCTUK BPEMEHHBIX PSIOB HAOIIOIEHHBIX

U CMOJEIIMPOBAHHBIX CPEIHETOAOBBIX CKOpO-
CTel BeTpa MpecTaBieHbl B Ta0d. 6.

Taoéauna 6

CratucTuyeckne napamMerpbl Ha0JII0JeHHBIX H CMOJEJIHPOBAHHBIX BPEMEHHbIX PS/10B
CKOPOCTH BeTpa 3a u3ydaeMble NepHoabl

Bpecr Munck Hpyxanbl BapanoBuun

ITapameTtpsl
Ha0JI. MojeJl. Ha0JI. MojeJl. Ha0JI. MojeJ. Ha0JI1. MojeJ.

Vep, M/C 2,9 2,9 3,2 32 33 3,2 3,5 3,5
C, 0,15 0,13 0,27 0,27 0,16 0,16 0,14 0,11
Cs 0,40 0,3 0 -0,18 -0,59 -0,85 -0,21 -0,19
r(1) 0,84 0,97 0,94 0,99 0,85 0,98 0,83 0,93
Vinaxs M/C 4,0 3,7 4,8 4,6 4,1 3,9 4,5 4,1
Vimin, M/C 2,2 2,2 1,9 1,9 2,1 2,3 2,5 2,7
Pasmax, m/c 1,8 1,5 29 2,7 2,0 1,6 2,0 1,4

Ilpumeuanue.nabn. — naba00eHHBIL PO, MOOEN. — CMOOETUPOBAHHBLL PSIO.
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AJTOPUTM MPOTHO3UPOBAHUS CPETHETO-
JIOBOM CKOPOCTM BeTpa C ITUCKPETHOCTHIO B
OJIUH T'OJ] COCTOMUT U3 CJIEAYIOUINX IIaroB:

— HUCTIONIb3YS JaHHbIe HAOMIOAeHUH, MoO-
aenupyeM (OHOBYIO cocTaBisouryto (Vi) €
MOMOIIBIO pa3iokeHus B psanasl Pypwe ¢ mepe-
MEHHOM aMIumMTy0i Kojebanust (popmyna 3,
Tabm. 3);

— ompejessieM pasHUIy MEXIy Haluo-
JICHHBIMHU CPEIHETOJJOBBIMH CKOPOCTSMHU BETpa
1 (OHOBBIMU 3HAUCHUSIMU AV(7);

— [0 pe3ysibTaTaM aHalu3a MUKINYHOCTH
¢ mnomombo AK® u YAKD mnopbupaem
MIPOTHO3HYIO MO/Ienb YpaBHeHus (7);

— ucnone3ys ¢opmyny (1) , momydaem
MIPOTHO3HOE 3HAYCHHE CPEIHETr0J0BOH CKOpPO-
CTH BeTpa st OyaylIero roja.

[IpoBeneHHas oOleHKa OJHOPOJHOCTH OC-
HOBHBIX CTaTHCTHYECKHUX XapaKTePHCTUK Bpe-
MEHHBIX PSAJIOB CPEIHEr0JJOBOM CKOPOCTH BETpa
Tepputopun bpectckoil obmactu 3a mepuop

1945-2015 rr. mo3BOJIIET cAeJaTh BEIBOJ O
HAJIMYUK CTATHCTHYECKHM 3HAYHMMBIX U3MCHEHHMI
B JIMHAMHUKE CPETHEroJI0BOMl CKOpPOCTH BETpa,
0OYCIIOBJICHHBIX KaK KIUMATHYCCKHMH, TaK H
AHTPOIIOTCHHBIMH M3MeHEeHMsIMU. [Ipu ananuze
3aKOHOMEPHOCTEH MHOTOJICTHHX KOJICOAHUH Cpe-
JTHETOJIOBBIX CKOpPOCTEH BETpa HCIOJIh30BAHUE
METOJIOB CIYYalHBIX MPOLECCOB JOKHO COYe-
TaThCs C AHAIM30OM TEHE3Hca PaccMaTpHBaeMOro
MPOIIecca U OTPENIEISIONINX ero (PakTopoB.

B pabote nokazaHa BO3MOKHOCTb ITOCTPO-
€HUSI TPOTHO3HBIX MOJENEH CPEIHEr0A0BOM
CKOpPOCTH BeTpa C 3a0JIaroBpeMEHHOCTBHIO B
OJIUH TO. BCsi CIIOKHOCTB MOCTPOSHUS TTPOTHO-
3HBIX MoOJeNel 3aKIi4yaeTcs B HX HHIHWBU-
IyalbHOCTH, HEOJHOPOJHOCTH  BpPEMEHHBIX
PSZOB U HEBO3MOXXHOCTH OIEPATHUBHOW OIIEHKHU
MOJTy9YEeHHBIX PE3YyJIbTaTOB.

[TonHsAThIE B paboTe BOMPOCHI, BBUAY HUX
CIIO)KHOCTH, TPEOYIOT JaJbHEUIIEero Moapoo-
HOT'O HCCJIEAOBAHMS.
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CTPATEI'MU PA3ZBUTHUA KPYIIHBIX 'OPO1OB U HAIIPABJIEHUSA
COXPAHEHUSA BOJAHBIX OB BEKTOB
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E-mail: iivashkina@genplanmos.ru

I'AY «MuctutyT ['ennnana MockBbI»
MockBa, Poccus

BBEJIEHUE

Crparernveckue JOKYMEHTBI TPaoCTPOU-
TEIBHOTO PA3BUTHS KPYIMHEHIITUX TOPOJIOB MUpa
XapaKTEePU3YIOTCA OpPUEHTalMeld Ha SKOJOruY-
HOCTh M TAapMOHHUIO C OKPYXKAIOLIEH cpenoil.
JIns Bcex ropoAoB aKTyaJIbHOM 3ajadyeu  sB-
JIIeTCS OXpaHa BOJHBIX OOBEKTOB U OEpeKHOE
OTHOILIIEHUE K Boje. BoaHbIE pecypchl, UX Ka-
YECTBO SIBJIAIOTCS JKU3HE- U CPeooOpa3yromnieit

COCTaBJIAIOLIEH, OMNPEACIISIIONIEH COUHAIBHOE,

9KOHOMHYECKOE U DKOJOIMYECKOe OJaromnoiy-
ye. B cBsA3M ¢ 3TUM, BONPOCHI KOMILJIEKCHOTO
UCIIOJIb30BAaHUs,, OXpPaHbl U BOCCTAHOBJICHMS
BOJIHBIX PECYpCOB METraIojUuCOB OTHOCATCS K
YUCIy HPUOPUTETHBIX 3a7ay CTPATErHuecKoro
IUITAHUPOBAHMS, UX PELICHUE SIBJIAETCSI HEOThEM-
JeMOH 4YacTbi0O OOECIIEYEHUS! SKOJIOTHYECKON
0€30MaCHOCTH YpOaHU3UPOBAHHBIX TEPPUTOPHIA

Ha JIOJITOCPOYHYIO NEPCIEKTUBY.

OCHOBHAA YACTD

BosIbIIMHCTBO  TOKYMEHTOB TEPPUTOPHU-
aJIbHOTO TJIAHUPOBAHUS 3apyOEeXHBIX FOPOJOB
coJiepKaT CIelualbHbIe pa3Jienbl, MOCBSICH-
HBIE OXpaHe BOJHBIX OOBEKTOB W TOBBIIICHHIO
UX pONM B JKU3HU HaceneHus. Hampumep, B
cocrae Jlonmonckoro mmrana (London Plan)
pa3zpabotana «Bognas crTparerusi», KoTopas
BKJIFOYA€T KOMIUIEKCHOE YIPaBJICHHE BOIHBIMU
pecypcaMH M BOJIONOJIB30BAHUEM; IIJIAH BOJI-
HOTO XO34HCTBa; OIEHKY KadyecTBa MHUTHEBOU
BOJIBI M TIONCK HOBBIX MCTOYHHUKOB BOJIOCHA0-
KCHUS; HAIPaBIICHUsI, CBS3aHHBIC C TIOBHIIIE-
HUeM A()PEKTUBHOCTH HCIIOIB30BAHUS BOIHBIX
PECYpPCOB H MTOBTOPHBIM HCIIOJIB30BAHUEM BO/IHI,
BOTIPOCHI BOJIOOTBENEHUS W mp. B crparerun
MOJIPOOHO PACCMOTPEHBI PHUCKH, CBSI3aHHBIE C
HABOJHEHUSMH, 3aTOILICHUSIMH, KapTorpadupo-
BaHHEM BBISIBJICHHBIX apeajioB, MOJIBEPKEHHBIX
3TUM mpoueccaM. Haubonpmmii uaTEpec mnpen-

CTaBJIIET ONBIT ropoja JIoHIOHA MO CTUMYIH-
pPOBaHUIO KHUTENEeH K Oepe’KHOMY OTHOLICHMIO
K BOJIe, IOBTOPHOMY €€ HMCIOJIb30BAaHUIO, TaK
Ha3bIBAEMOM «CEpPOM BOJBI» B JIOMAIIHEM XO-
3s1iCTBE, OpraHU3alui CUCTEMBI cOOpa 0K ie-
BOM BOJBI B KAaueCTBE pPE3E€pBYapoOB IS Jajlb-
HEHIEro MCIOIb30BaHUsI B TOPOJICKOM XO3SH-
CTBE, MOAXO/Ibl IO (POPMHUPOBAHUIO TAPUPOB HA
BOJAY M 3alllUTy MaJOUMYILIHUX CIOEB HACEICHUS
u mp. [1].

B Crparerun npocTpaHCTBEHHOTO pa3BH-
tHs ropona Heio-Mopka ma mepuon 1o 2030
roga (PLANYC) BaxkHOe MeCTO OTBEIEHO BO-
IpocaM OXpaHbl U COXPAaHEHUS BOAHBIX OOBEK-
TOB, OOECIEUEHHUI0 KadyecTBa IMUTHEBON BOJBI,
OUHCTKE CTOYHBIX BOJ, YCOBEPIIEHCTBOBAHUIO
CHUCTEMBI OYMCTHBIX COOPYKEHHMH, OpraHU3alHH
pPEKpEallMOHHBIX 30H HA OCHOBE BOJHBIX
o0bekToB [2]. T'eHepanbHas cxema pa3BHTHUS
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peruona Unb-ge-®Opanc Ha mepuon mo 2030
roga (SDRIF)akueHTHpYeT BHUMaHWE Ha CO-
XPAaHEHUU U PA3BUTUHU HENPEPBIBHOCTH IKOJIO-
THYECKOT0 KapKaca, OCHOBY KOTOPOrO COCTaB-
JSIOTBOJAHBIE KOPUIOPHl M JOJUHBI peK. Yc-
TOMYMBOE YNpPaBJIECHUE DKOCUCTEMaMH U
IPUPOJHBIMU pECYpPCaMU IpelyCMaTpUBAET
paloOHaIbHOE HCII0JIb30BaHUE BOJAHBIX peECyp-
COB U o0ecrnedeHne yIeIbHOro BOJIOmoTpedIe-
HUs He Oosiee 215 MUTPOB B JIeHb Ha YEIIOBEKa,
Takke 0coboe BHUMaHHE YEJSeTCs IMOBBIIIe-
HUIO KadyecTBa BoAbI [3].

CrparermueckuM JOKYMEHTOM IIpocTpa-
HCTBEHHOTO0 pa3BuUTUsl cToiuubl Poccuiickoit
®enepaunn — ropona Mocksel siBisgercs I'ene-
panbHBI I1aH ropoga. Kaxnasiii u3 I'enepans-
HBIX IUIAaHOB MOCKBBI YHUKAJIEH 110 COYETAHUIO
METOJIOB €ro IOATOTOBKM U COBOKYIHOCTH
3QJI0)KEHHBIX B HEM IUJIAaHUPOBOYHBIX PEIICHMI.
Kaxnp1il - oTpaxkaeT xapakTEepHYIO IUIsl CBOETO
BPEMEHU TPAJOCTPOUTENBHYIO Mapajurmy, OI-
pedeNIoIyI0 Mepy HCTOPHUYECKON IpeeM-
CTBEHHOCTH M HWHHOBAIIMOHHOCTH HE TOJIBKO
MIPOCTPAHCTBEHHOTO, HO U COIMAJIbHO-3KOHO-
MHYECKOr0 pa3BUTHs MOCKBBI, Kak KpYyIHEH-
IET0 ropoja U CTONHIBI rocynapctBa. Ocobo
clelyeT OTMETUTh, YTO Bce |'eHepanbHbie Iia-
Hbl MOCKBBIB TOW WJIM WHOW MeEpe KaCAIHUCh
peleHust MpodJieM COXpaHEHUs! BOJHBIX 00bEK-
TOB TOpoja.

[lepBbIM T'pasOCTPOUTENBHBIM JTOKYMEH-
TOM, MO KOTOpPOMY pa3BUTHE TOpoJa CTajo
peryiupyeMbiM,  ObLI
pexkoHcTpykiuu MockBbl 1935 roma. 3to ObLIT

['enepanbHBIl  TUIAH
JNOKYMEHT, OPUEHTHUPOBAHHBIN HA PA3BUTHE T'O-
POACKOIO XO3sCTBA M YJIYYIICHHE YCIOBUHI
KHU3HU MOockBuued. B I'enruiane Obu1o 3amosxe-
HO MHOXECTBO IIPOTPECCUBHBIX HAIIPABJICHUM,
HaIpuMep, CO3JaHME JIECOIIAPKOBOIO I05Ca BO-
KpyT ropoja, IpOHUKHOBEHHE 3€JI€HBIX KIIMHBEB
B FOPOJICKYIO CETh U OOBOJIHEHHE TEPPUTOPHUHU.
OCHOBHOH 4epTE) B 3TOM JOKYMEHTE Ha3bIBaJI-
csi «Cxema OCHOBHBIX Marucrpaiend, oOBoJHe-

HUS U O3€JICHEHHUS I'. MOCKBEI». OIIHI/IM nx

CaMbIX 3HAYMMBIX SKOJOTMYECKUX HaIpaBJe-
Huii ['enmmana 1935 roma Obuia peanm3anus
UJeU PEryJlMpoBaHUs CTOKa U 3alIUTHI TOpoAa
oT 3aroruieHua. C stoil nenvto B 1937 romy
BCTYNIUJ B CTPOM KaHal UM. MOCKBBI HpOTS-
JKEHHOCTBIO 128 KM, Ha Tpacce KOTOpPOro ObLIO
CO3/1aHO CEMb BOJIOXPAHWJIULI, YTO I1O3BOJIMIIO
HaBCerjJa HUCKIIOYUTh PHUCK HABOJHEHUNU Ha
TeppuTopuu ropoaa Mockssl 10 2012 roxa’.

Bo Bcex mnocnepyromux I'eHepanbHBIX
mianax (1971, 1998, 2010, 2017 rr.) BompocCs
peaduINTalK U COXPAHEHUS BOJHBIX 00BEKTOB
3aHMMalU MpHOpUTeTHOEe MecTo. [lomuepkuBa-
J0Ch, 4TO JaHAmadThl BOJAHBIX 00BEKTOB 00JIa-
JIAI0T CBOMCTBAaMH, CIOCOOCTBYIOMMMHE (HOpMU-
POBaHUIO OJArONMpHUSATHON SKOJOTHYECKOM CH-
Tyaluu B TOPOJIe, a DKOJIOTO-TPaIOCTPOUTEIb-
Hasl peadMIUTaIs TEPPUTOPHM, TPUIIETAOIITIX
K MockBe-peke, SBISICTCS BHYTPEHHUM pesep-
BOM IIOBBIIIEHUSI KauecTBa TOPOACKOWU Cpelsl
cTONUIBI U 3(G(HEKTUBHOCTH UCIOIB30BAHUS €€
3eMEeIbHBIX PECYPCOB.

OpHako CyIIECTBYIOIIEE HCIOJIb30BAHUE
TEPPUTOPUH, Npuieralomnx Kk Mockse-peke, He
COOTBETCTBYET €€ YHUKATHLHOMY MECTY B CTPYK-
Type ropoaa. 13 201 kM mnpoTsxkeHHOCTH Oe-
peroB  MockBbl-peku 6onee 30 KM cocTas-
JSIOTHEOOYCTPOCHHBIE YYacTKH W Juimib 1/3
BCEX HAOEPEXKHBIX - B XOPOIIEM COCTOSHUU, HO
U3 HUX TOJIBKO TMOJIOBUHA KOMQOpTHA AJs Te-
niexo/1oB. HakonuBmrecs mpobaemMbl pa3BUTUS
MPUOPEKHBIX TEPPUTOPUH, MPU3HAHUE UX 3HA-
YUMOCTH B Pa3BUTUHU TOpPOJA U TOMYJSPHBIE
CEroJiHs MHPOBBIC TEHJCHIIMH TPUOPUTETHOTO
OTHOIIIEHUS K OOIIECTBEHHBIM MPOCTPAHCTBAM
MPUBENN K TPUHITHIO PEIICHUS O pa3padoTke
equHoil «KoHuenuu pa3BUTHS TEPPUTOPHIA
B0 MockBbI-peku». B cocraBe Konuenimmu

1 B 2011 rojy ObUIO NPHHATO pPEIIeHUE O IPUCOEIHHE-

HUY HOBBIX 3€MEJIb W YBEJIIMYCHUH ILTOMAIU T'. MOCKBHI B
2,5 paza (ITocranoBnenune ot 27.12.2011 Ne560-CP «O6
YTBEP)KICHHHA W3MEHEHHS TPAHUIBI MEXKIY CYOBEKTaMH
Poccuiickoit @enepanyu ropogoM ¢eaepaabHOro 3Hade-
HUsE MockBoi 1 MOCKOBCKOM 00J1aCThIO)
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Wucturyrom ['enepanbHoro miana MockBbl ObI-
JIU TIPOBEJCHBI JIeTalbHbIE HKOJIOTMUYECKHUE HC-
CJIEJIOBaHMSI TOJIMHBI PEKH, YTO MO3BOJIUJIO pa3-
paboTtaTh DKOJIOTMYECKYIO0 CTPATETHI0 BO3POK-
nenus p. Mocksel [4].

Bo-niepBbIX, HCCleAOBaHUS  BKIIIOYAIH
OIICHKY (DYHKIIMOHAILHOTO MCIIOJL30BaHUS TEP-
PUTOPUH,KOTOPOCSBISETCSI HanOoee KOMIIEK-
CHBIM TIOKA3aTeJeM WHTEHCUBHOCTH  aHTPO-
MOTEHHOTO BO3JICHCTBUS HA TOPOJICKYIO CPEIy.
N3 Bcero MHOrooOpasusi TUNOB (YHKIIMOHATb-
HOTO MCIOJIB30BaHUs MIPUOPEKHBIX TEPPUTOPHIL
MOXKHO BBIJEIUTh 3 OCHOBHBIE KaTE€rOpHH,
KOTOpBIE COOTBETCTBYIOT Pa3HOM CTENEHU IPeo-
Opa3oBaHUs TOPOJCKHX JIAHAMAPTOB H Je-
rpajanuu  OMOJIOTHYECKOro KpyroBopora. K
HUM OTHOCSTCSl CJIeayromue (QyHKIIMOHAIbHEIC
(®K): BO3mCHCTBYIONIHUE;
TpaJibHbIE; cpeAohOpMUPYIOIIHE.

BozneiictByromue (OK) — 3To mpoussoc-
TBEHHBICTIPEANPUATHS, KOMMYHAIIbHbIE OOBEK-

KOMILIEKCEI HEeH-

TBI, COOPYXCHMSI HMHKECHEPHO-TPAHCIIOPTHOM-
MH(QPACTPYKTYphl, TPAHCHIOPTHBIE MarucTpajy,
BKJIOYasi 30HBI WX BO3AECHCTBUS (CaHUTApHO-
3alUTHBIE 30HBl W 30HBl CAHUTAPHOTO pa3-
priBa). BozgeiictByronme @K xapakTepusyror-
Cs MaKCUMaJIbHBIMH YPOBHSAMHM Harpy3ok H
HanboJsiee HU3KMMHU MOKa3aTeIsIMU HKOJIOTHYeC-
KOT'0 KaueCcTBa F'OPOJICKON CPEJIbI.

Helitpaneueie @K Brimouaror Bc€ MHO-
roo0Opas3ue TeppUTOpUl OOIIECTBEHHOH, MAeso-
BOM, aJMUHUCTPATUBHOM 3aCTPOMKH, YYaCTKH
y4eOHBIX U JIeYEOHBIX YUpEXKICHUH, KUION
3acTpoiiku. HeratmBHOE BO3IEHUCTBHE MOA00-
HBIX KOMIUJIEKCOB Ha COCTOSIHHE OKpY Karolleu
Cpelpl OTPaHUYMBAETCA TOJIBKO IEPHOJOM
CTPOMUTENBCTBA. B nanpHEHIeM HEWTpalbHbIE
(YHKIMOHAJIBHBIE KOMILIEKCHl HE SBISIOTCA
HUCTOYHUKAMU OTPULIATENBHOIO  BO3AECHCTBUSA
Ha COCTOSIHME TOPOJCKON CPEJIBI.

CaMble HU3KHE YpPOBHU aHTPOIIOTE€HHBIX
Harpy3oK Ha COCTOSIHUE OKpY>Karouleil cpessl
ropoja HUMEIOT cpenodopmupyromue (cpemno-
crabmmsupytomue) K, ocHOBY KOTOpBIX co-

CTaBIISIOT TPUPOJHBIE M O3€JICHEHHBIE MPO-
CTpPaHCTBa, peKpeaIiOHHbIE TEPPUTOPHUH.
[IpoBeneHHbIe HCCIEAOBAHUS CBUACTEIb-
CTBYIOT O TOM, YTO JOJISHEUTpaJbHBIX (yH-
KIIMOHAJIbHBIX KOMILIEKCOB (OOIIECTBEHHbIE U
JKUJIbIC TEPPUTOPHH) KpaliHe HHU3Ka- BCEero 25
%, MpUPOIHBIE U PEKPEALMOHHBIE TEPPUTOPHH
3aHUMaIoT Bcero okono 30 % 6eperoB MoCKBbI-
pexu (puc.l).Ilpu stom 6Gonee 40% Tteppuro-
pun, npuierarommx K MockBe-peke - 3TO
IPOU3BOJCTBEHHbIE M KOMMYHAJIbHBIE 30HBI
(kaTeropust BO3AeHCTBYIOMUX (YHKIIMOHAb-
HBIX KOMILUIEKCOB), KOTOPbIE TTOMHUMO HETaTHB-
HOT'O BO3/ICMCTBUS HA COCTOSIHHE OKPYXaroIle
Cpelpl SIBISIIOTCSL  aOCOJIFOTHO — HEIPOHUIae-

MBIMH, T.€. 4YE€pe3 HHUX HET BO3MOYKHOCTU
IIO/IXO/1a WJIM ITOBE3/1A K PEKe.

Takum 00pa3oM, COBPEMEHHOE MCIOJIb30-
BaHUE NPHOPEKHBIX TEPPUTOPUH HE COOTBET-
CTBYET €€ YHHUKAJIbHOMY MECTY B IUIAHUPOBOY-
HOW CTPYKType€ ropoja M CHHYKAeT 3KOJIOTH-
YECKYIO POJIb INIABHOM aKBaTOPUU CTOJIMIIBI.

Bo-BTOprIX, 0c000€ BHUMaHue ObLIO yAe-
JIEHO W3YYEHHIO KayecTBa BOABI p. MOCKBBIL.
HccnenoBanus nmokasaiy, 4TO COCTOSIHUE PEKHU
HEIMOCPEACTBEHHO B IpaHUaX ropoga MOCKBbI
oTpeJieNAeTcsl KOMIUIEKCOM (PaKTOpPOB M UCTOY-
HUKOB 3arpsi3HeHus. KauecTBeHHbIE TTOKa3aTeNn
T GepeHIUPYIOTCS 10 OTAETBHBIM Y4aCTKaM:

- Y4aCTOK OT BXOJa peKu MOCKBBI B TOpOJL
10 TpeTrbero TpaHCIIOPTHOTO KOJbLIA — JAHHBIN
y4acTOK SIBJISIETCS Hauboyiee YUCTHIM B TOPOE
MockBe, 10 OOJBIIMHCTBY  IOKa3aTenei
KauecTBO BOJAbl CTa0WJIBHO B TEUEHHUE rojia H
OUY€Hb HE3HAUUTEIHbHO U3MEHSETCS 10 TEUYEHUIO
peku. Bce OCHOBHBIE KOHTpOJIMPYEMBIE ITOKa-
3arenu He npesplmatoT 1IJIK;

- LEHTpaJbHas 4acTb IOpoJa B Ipelenax
CanoBoro koJplia - Ha JAaHHOM Y4acTKE KayecT-
BO BOJIbI MO B3BELIEHHBIM BelllecTBaM, HedTe-
MPOIYKTaM, XJIOpuaam, cyibdaraMm, MeTauiam
OY€Hb HECTaOWJIBHO U CYILECTBEHHO KOJIeO-
JIETCSl B T€YEHUE I0/ia, YTO CBUAETEIBCTBYET O

BIIMSIHUHM HauoOoJiee 3arpsA3HCHHBIX MPHUTOKOB U
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BBIMTYCKOB (0€3 OYMCTKH) CTOYHBIX BOJ HA JIaH-
HOM YyYacTKe;
- Y4aCTOK HWKHETO T€YCHHUS PeKU — Ha JaH-

HOM YYaCTKC HauOoJblIee BIMSHUE HA DKO-

%
> 5%
b

-

2rge,y

vun

Y4YacCTOK peKu C HeBbICOKMM YPOBHEM
3arpsi3HeHns BoAbl

Y4acCTOK peku C BbICOKUM YPOBHEM
3arpsi3HeHns BoAbl

Y4aCTOK peku C MakcManbHbIM yPOBHEM
3arpsi3HeHNs BoAb!

JIOTUYECKOE COCTOSTHHE peKd MOCKBBI OKa3hIBAET
KypbsiHOBCKasi CTaHIWS a’3pallii, IOCJe BBIITY-
CKOB, KOTOPOH B p. MOCKBE PE3KO yBEIMIUBACTCSI
KOHIICHTpAIMsl OMOTEHHBIX AIIEMEHTOB (pHC. 1).

DyHKy| B COOT
© MX IKOMOTMHECKOI PONbIO:

cpeaotopmupyloume
HeWTpanbHbie
BO3AENCTBYIOWME

BbICOKUI YPOBEHb 3arpA3HEHUS AOHHbIX OTNOXKEHHIA,
3aMyCOPEHHOCTL Beperos

W,  CcBankw WaGeperax pexu

3arpA3HEHNS NOBEPXHOCTHBIX BOA PEKN

Puc. 1. Onenka 3K0J10rH4ecKOro cOCTOSIHASA MPUOPEKHBIX TEPPUTOPHH

UpesBblYaifHO aKTyallbHBIM HalpaBlieHU-
€M SIBJISIETCSl TIOBBIIIICHHE KadyecTBa BOJBI B P.
MockBe, 9YTO BO3MOXHO TpPU peau3aiu KOM-
TJIEKCHOTO TMOJAXO0/a Ha PErMOHAIBHOM YpPOBHE,
T.K. pEYHOM CTOK (opMHUpyeTCs HaJleKo 3a
npeaenamMu ropoaa. HeobXxomumo ydHTHIBATH
cOpocChI BceX MPUTOKOB P. MOCKBBI (MaJIbIX peK
n o pydpes),
KOJUIEKTOPHON ceTH MOCKOBCKOTO pEruoHa.
OrpoMHBIi YpOH COCTOSHUIO PEKH HAHOCHUT
3arpsi3HEHHBIA TOBEPXHOCTHBIA CTOK C YJIHMYHO-
JOPOKHOM ceTu. 3HauuTeNbHAsl YacTh CYIIECT-

a TakKXC BOJOBELIITYCKHU Bceit

BYIOIIUX COOPYKEHHM IO OYHMCTKE IMOBEPXHO-
CTHOTO CTOKa TEXHHYECKHU
CTOKa TIIOCTymaeT B peKy 0e3
OCHOBHEIM HaIrpaBJICHUEM B oOactu 3alIUThI

ycrapena, 4acTb
OYHCTKH.

PCKU OT 3arpsA3HCHUSA SABJIACTCA obecrneucHue

100%-0#1 OYMCTKM TOBEPXHOCTHOTO CTOKa C
3aCTPOEHHBIX TeppuTOopuil ropoxa. [Ipennaraer-
Csl BHEJPATh MHHOBAIIMOHHBIE METOJIbl OUUCTKH
3arps3HEHHBIX CTOKOB HENOCPEJICTBEHHO Ha
BOJIOBBIITYCKAX HMITM KOJUIEKTOPAX CTOYHBIX BOJI,
Takue, KaK THAPOBOIHOBOW M OMOJOTHYECKHE
METObI OYMCTKH BOJIBI.

B Dxonorndeckoil crpareruy BO3pOXKACHUS
p. MOCKBBI clieflaH akIEeHT Ha HeOOXOAWMOCTH
peopranuzaiui ~ Oosnee  MOJOBUHBI  MPOM3-
BOJICTBEHHBIX TEPPUTOPHH, PACIONIOKEHHBIX B
HENOCPECTBEHHON Onm3octu oT peku. Cremyer
MPETyCMOTPETh  JIMKBUIAIMIO  DKOJIOTHYECKU
BPEIHBIX M PYTHHHBIX IPOHU3BOJICTB, OCYIIECT-
BUTh TEXHOJIOTHUECKOE I1epeo0opyaI0BaHNE CO-
XpaHseMbIX 00BEKTOB C MPEUMYIIIECTBEHHBIM Pa-

3BUTUEM HAYKOCMKHUX W HWHHOBAIMOHHBLIX TC-
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xHonorui. Io pe3ynpraraM IIpOBENECHHBIX UCCIIE-
JOBaHUHN yCTAaHOBJIEHO, 4YTO Oomee yem 20
MIPOU3BOJICTBEHHBIM O0OBEKTaM HEOOXOJUMO pa3-
paboTaTh MEpPONPUATHS, MO3BOJISIONINEC YMEHb-

IIUTh 30HbI HEIraTUBHOI'O BOBﬂeﬁCTBHﬂ. B OejIoM

3T MEphl MO3BOJSAT COKPATUTh 30HBI BO3JCH-
CTBHS U BBICBOOOIUTH 360 ra 1eHHOW TOpoJICKOM
3eMJIM B JOJMHE P.MOCKBBI JJIsi OpraHu3aIlluu
OOIIIECTBEHHBIX MTPOCTPAHCTB, PA3BUTHUS MPHUPO/I-
HBIX M 03€JICHEHHBIX TEPPUTOpHii (prc.2).

TPEGOBAMMA KOBYCTPOACTBY HABEPEXHLX

i

Puc. 2. MeponpusiTust JK0J0rn4ecKoi cTpaTeruy Bo3poskaeHust oeperoB MocKBbI-peKH

B BooOXpaHHOH 30HE peku (IO COCTOs-
Huto Ha 2014-2015 rr.) uMenucyr HeCAaHKIIMOHU-
poBaHHbIE CBaJNKU. B 3TOl cBsi3u k HamOoiee
aKTyaJIbHbIM TNPUPOJOOXPAHHBIM MEPOIPHUSATH-
SIM CJIEYET OTHECTH PEKYJIbTHUBAIUIO 15 cBanIok
Ha COBOKYIHOM Iutomanu 95,3 ra, canauuio 3a-
IPA3HEHHOIO IOYBEHHOI'O IOKpOBAa Ha CyM-
MapHoii riormaau 31,1 ra[4].

B uenTpanbHbIX paifoHax ropoga 00ib-
masi 4acTh HaOEpeXHBIX 3aHATa aBTOMOOWJIb-
HBIMHM JIOPOTaMU C WHTEHCUBHBIM JIBUKEHHUEM,
OTCEKAIOIIUMHU TOPOJI OT PEKU HENPEPHIBHBIMU
TPaHCIOPTHBIMU MTOTOKaMU. MaKCHUMallbHO BO3-
MOKHOE TepepacrpesiefieHue JBHKEHUS aBTO-
MalliH ¢ HabepeXHbIX MOCKBBI-pEKH Ha JIpy-

rHe MarucTpaiy ropojaa OyJaeT crocoOCTBOBATH
CHIDKCHHIO YPOBHEHU 3arps3HEHUST OKPYKAIOIICH
CpeAbIiCCIIelyeMOi TEPPUTOPHH OT TPAHCIIOPTA
(mrymMoBO€ BO3ACWCTBUE M 3arps3HEHUE aTMO-
chepHOTrO BO3/lyXa) U TMO3BOJIUT HCIOIH30BATH
HaOepeXHble B KaueCTBE TEMIEXOJHBIX TPO-
CTpaHCTB M TEPEABIKECHUS TOpPOXKaH Ha
BEJIOCUTIEIaX.

C TOuYKM 3peHUsl TOBBIIMICHUS MOOWILHO-
CTH HACEJICHUS 3a CUYCT PA3BUTHUS IKOJIOTHUCCKH
YHCTOr0 TpaHcmopTa, MOCKBa-peka MmperocTaB-
JA€T YHUKAJIBbHBIC BO3MOXHOCTHU IO OpraHH3a-
MM PEYHOT0 COOOIIEHHWS B KadecTBe OOIIe-
CTBEHHOTO TpPAHCIIOPTa, OCOOCHHO B HWKHEM

TeyeHHH peku. llemecooOpa3sHO paccMOTpeTh
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CTPATETUU PA3BUTUA KPYITHBIX TOPOJAOB 1 HAIIPABJIEHU A COXPAHEHUW S BO/JIHBIX OB BEKTOB

BO3MOYKHOCTh TPAaHCIOPTHOTO OOCITYKUBaHHS
ropofa C MHCIIOJb30BaHUEM BOJHBIX BHJIOB
TpaHCIOopTAa.

OxpaHa ecTecTBEHHbIX JaHIIA()TOB U HE-
3aCTPOEHHBIX OTKPBITBIX IPOCTPAHCTB BIOJb
peku MOCKBBI, HIpAIOIIUX HCKIIOYUTEIBHO
BaXXHYIO POJIb B Kaue€CTBE KOPHJI0pa IIPOBETPU-
BaHUs, CHU)KEHHUE YPOBHEN 3arps3HEHMsI BOJIbI U
peadwiInTalysi aKBaTOPUHM PEKH  SIBISIOTCS
Hanbosiee HSKOJIOTUYECKH 3HAYMMBIMH Harpa-
BJICHUSAMHU YCTOHYMBOIO pPa3BUTHUSA
MHOro4uciaeHHble UCCIeI0BaHUs JOJIUHBI PEKH
MoCKBBI U IpUJIETAOIIUX TEPPUTOPHUM CBHJE-
TEJIbCTBYIOT O HEOOXOIMMOCTH TpaHC(HOpMaLuu

ropoja.

OOIIMPHBIX MPOCTPAHCTB BIIOJb PEKH B MapKO-
BbI€ 30HBI, JMOO NPUPOAOIOA0OHBIE TEPPUTO-
pun. CoxpaHeHHE JOJMHHOIO KOMIUIEKCA PEKU
OTKPBITBIM OT 3aCTPOMKH OyzmeT cmocoOcCT-
BOBaTh (HOPMHUPOBAHHIO MOIIHOTO KOpHIOpa
IIPOBETPUBAHUS U BBIHOCY 3arpsi3HUTENEH C
TEPPUTOPUU TOPOAA.

PexpeanmonHas NMpuBIEKaTEIbHOCTD MIPH-
POJIHBIX M 03€JEHEHHBIX TEPPUTOPHM, IpUYpO-
YeHHbIX K p. MOCKBE BelMKa, YTO CBSI3aHO C
MOTPEOHOCTHIO KUTENEH U TOCTEH CTOJUIIBI B
OTJBIXE y IIMPOKOTO BOJHOTO MPOCTPAHCTBA B
OKpY>K€HHM €CTeCTBeHHBIX JaHamagToB. Ha
paccMaTpuBaeMO TEPPUTOPHUU MOYKHO pa3Me-
ctuth 6osnee 30 30H oTxapixa. B To e Bpems
cleyeT UMETb B BHIY,
BJICKATEJIBHOCTh PEYHON JOJUHBI IPOBOLMPYET

4YTO BBICOKAd IIpH-

YBCIIMUCHUC PCKPCAIIMOHHBIX HAIrpy30K Ha IpH-

OpeXHbIE TEPPUTOPHHU, YTO MPUBOAUT K JIerpa-
Jaly IPUPOIHON Cpelbl. DTy CUTYALUIO MOX-
HO MCIPABUTH 3a CYET IPUMEHEHUS CIECLHAIb-
HBIX NIPHUEMOB OJaroycTpoicTBa M paldOHAIb-
HOWM OpraHM3alMM Jocyra >KHUTeleH, nepepac-
npenensist MOTOKU OTABIXAOIIMX U OTBIEKas UX
OT MECTOOOMTAaHMH PEAKUX BHUJIOB PAaCTEHUH U
JKUBOTHBIX, HYKIAIOIIUXCI B
pe3yJibTaTe MPOBENEHHBIX HCCIEAOBaHUN ObLIO

oxpane. B

YCTAHOBJICHO, YTO B 0COOOH OXpaHe HYXIAIOTCS

HEPECTOBBIC TUIOINAb

cocraBiseT 6oinee 44 ra [4].
Opranu3zanus HHTEPECHBIXTYPUCTUYECKIX

Y4aCTKH, KOTOPBIX

MapIIpyTOB, HHTETPUPOBAHHBIX B MELIEXOIHYIO
CeTh ropoja, OyJeT crnocoOCTBOBaTh Pa3BUTHIO
oOLIECTBEHHOM XU3HU Ha Oeperax, BeJlb UMEH-
HO peuHble Oepera - HauboJiee IpPUBIIEKATEIb-
HbI€ CMOTPOBBIE IUIOIIAJKU B JIFOOOM TOpPOE
mupa.B 2017 r.3aBepmiaercs Oosblmas padota
1o 6maroyctpoicTBy 12 HaGepexHbIX MOCKBBI,
y’Ke pa3paboTaHO HECKOJIBKO PEIeHUH MO0 MX
oOyctpoiictBy. Kakaplii y4acTok COXpaHMT
CBOMCTBEHHBIE TOJILKO €My HMCTOPUYECKH CIIO-
)kupmmecs ocooennoctu. Jlo 2035 roxa 3arma-
HUPOBAHO co3aHue 64 KM HOBBIX HaOEpEKHBIX
u OnaroyctpoiicTBo 73 KM cymiecTByromux. B
OnmypKaiiiye robl INIAHUPYETCs] TOCTPOUTD eIIé
21 mocToB uepe3 pexy. M Torna B Meramnomiuce
ux Oyner 53. Ho yxe ceifluac MOCKBHYM MOTYT
OLICHUTb, KaK OyJer BhINVIIETh MockBa-peka B
HOBOM 0OpamJICHUH, MPOTYJSBLIIMCH MO OTKPHI-
TOW JUIsl TeIeXo10B SKMMaHCKON HaOepe:KHOM.

3AKIIOYEHHUE

TakuM o00pa3oM, BOJHBIE OOBEKTHIU-
TpaloT BXHYIO POJb B JKU3HH TOPOIOB, ¢op-
MHUPOBAaHUU TUTAHUPOBOYHOU CTPYKTYpHI, Opra-
HU3ALUU DKOJIOTOOPUEHTUPOBAHHON MOOHIIBHO-
CTH HaCeJICHUs, MIPEJICTABIISIOT OTPOMHBIN PEK-
PCaIMOHHBIN MMOTCHIMAJ, TPU HCIOJIb30BAHUU
KOTOPOTO HEOOXOAMMO MaKCHMaJIbHO COXpa-
HATh NPUPOIHBIN NaHamadT. MexTyHapoIHbIHI
OTIBIT MOKAa3bIBAET, YTO B KPYMHEUIITUX TOPOJaX

MHpa B COCTaBE€ JIOKYMEHTOB TEPPUTOPHAIIb-
HOTO IUIAHUPOBAHHUS CYILECTBYIOT CIEIMAJIbHBIE
CTpaTErnuy M MporpamMMbl pa3BUTHUS TEPPUTOPHIA
B 30HAaX BIMSHUS aKBAaTOPHI, pacCUMTaHHBIE HA
JUINTETIbHBIE CPOKH, KOOPAMHUPYEMBIE TOPOJI-
CKHMMH BJIACTSIMU U HalpaBJeHHbIE Ha aKTUBHOE
BOBJICUEHUE ITHX 3€MEIb B IOPOACKOE pa3BU-
THE.

Paspaborannas «Kouuenmus pa3BuTHS

TeppI/ITOpI/Iﬁ, MPpUJICTAOIUX K MOCKBC-pCKC» -
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9TO KOMIUIEKCHBIN TpyHd, OOBEIUHSIONUN pa3-

JIMYHBIC aCIICKTBI pa3BUTUA TeppHTOpHﬁ, B TOM

YHCJIC INIAaHUPOBOYHBIC, UCTOPUKO-KYJIBTYPHBIC,
TPAHCIIOPTHBIC, 3KOJIOTHYCCKHUE. Peanmauym

1.

2.

3.

DKOJIOTUYECKOW CTpaTerul BO3POXKICHUS .
MockBbl cIocOOHa NMPUHECTH 3pUMbBIE H3MEHE-
HUS HE TOJIBKO B JaHIIadT ropoja, HO IJIaBHOE,
B KQU€CTBO H3HU FOPOXKAH U TOCTEH CTOJHUIIBL.
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I'pyHTOBeCHME

PU3NKO - XUMNYECKHUE ACIIEKTBI JE®@OPMAIIMOHHbIX
MNPOLECCOB I'VNIMHUCTBIX ITPYHTAX

UrpnamBuian JLA., XocpomBuin E.3., Harpomsuim I'.T., Huoaanze H.ILI.
E-mail: itriashvili@mail.ru

WNHuctuTyT BogHOro xo3saiicrea uM. L. Mupuxynasa

I'py3MHCKOTO TEXHUYECKOTO YHUBEPCHUTETA
np. Yasuasanze 60°, 0179, r.Toumucu, [py3us

BBEJIEHUE

B peanpHBIX TUCHIEPCHBIX CHCTEMaX KOH-
TAKTHBIE B3aMMOJCHCTBHS YaCTHUIL[ JAUCIEPCHOMN
(a3l 00yCIOBICHBI CHIIAMHU PA3IMYHON TPUPO-
IIbI, ONPEIEISIIONIMMHA KaK BEJIMYUHY CIICTIIe-
HUS, TaK M XapakTep pa3pylIeHHUs KOHTAKTOB.
ITo cBoeit mpupoe ITH CUIIBI MOKHO TOIpa3ie-
JUTH HA XUMHUYECKUE (BaJCHTHbIC, HOHHBIE, BO-
TOpoAHbIC), hU3NYECKUe U (HU3UKO — XHMHYE-
ckue (MOJEKyJsIpHBbIe, HWOHHO-JIEKTPOCTATH-
YeCKUe, MarHUTHBIC, KalTMJUIIPHBIC, KOHTAKTHO-
AJIEKTPOCTATUUECKHE), MEXaHUYeCKue (CBSA3aH-
HBIC C 3alICTUICHHEM CTPYKTYPHBIX JICMEHTOR).

Cpenu KOHTaKTHBIX B3aMMOJAEHCTBUIA (hu-
3UYECKON U (PU3MKO-XUMHUYECKOW MPUPOJBI III-
POKO€ pachpoCTpaHEHUE UMEIOT MOJICKYIISIPHBIE
Y MOHHO-DJIEKTPOCTATUYECKHUE CUJIBI, UTPAIOIIHE
B2XHYIO POJIb B CTPYKTYPHOH CBSI3BHOCTH TOHKO-
JTUCTIEPCHBIX, MPEXKJIC BCETO TIMHUCTBIX MTOPOI.
[TpudeM, ecmu MOJEKYISIpHBIC CHIIBI OOBIYHO
BBI3bIBAIOT 3(PPEKT NPUTSHKEHUS MEXAy Juc-
MEPCHBIMU YaCTUI[AMHU, TO HOHHO-DIIEKTPOCTa-
TUYECKUE B3aUMOJCUCTBUS MOTYT OOYCIIOBIIU-
BaTh Kak MPUTSDKEHUE, TaK U OTTAIKUBAHUE Ya-
CTHIL.

[ToMrUMO MOJNEKYISIPHBIX U HOHHO-IJIEK-
TPOCTATUYECKUX CHUJ B (DOPMHPOBAHUHM CTPYK-

TYPHOU CBSI3HOCTH TOHKOJUCIEPCHBIX ITOPOJ
3aMETHYIO POJIb MOT'YT UI'PaTh CHJIBI MAarHUTHOMN
U KanwuisipHod mnpupoasl. CyliecTBOBaHUE
IIEPBBIX CBSI3aHO C HAJIMYMEM HA IOBEPXHOCTH
TOHKOJMCIIEPCHBIX YacTUI] TOHKHMX (eppoma-
THUTHBIX IIJIEHOK MAarHETUTOBOIO, MarreMHUTO-
BOTO M T€éMaTUTOBOI'O COCTAaBOB, OOJIAJArOIUX
KECTKUM MarHUTHBIM MOMEHTOM.
PaccMoTpenHbIe BblllIe CHIIBI (PU3NYECKOM
1 (U3MKO-XMMHUYECKOH MPUPOAbI IEUCTBYIOT B
ITOPUCTBIX TOHKOJHUCIIEPCHBIX CUCTEMAX, ITOJIHO-
CTBI0O WJIM YaCTHYHO HACBINICHHBIX BOJOW. B
Oosee rpyObIX cucTeMax, HallpUMep MecyaHbIX
IPpYHTaX, CYMMapHbIH 3(QQEKT CTPYKTYpHOIl
CBA3HOCTH3a CUETIIEPEYUCIICHHBIX CUJI CYILECT-
BEHHO CcHIKaercs. [1oaTomy Takue mopozsl, Kak
MIECKU, OTHOCATCA OOBIYHO K CHITYYUM CHCTE-
MaM. CTpyKTypHOE CLEIUIEHHE II€CKOB OYEHb
HEBEJIMKO M o0ycioBiuBaercs s¢hdekraMu 4u-
CTO MexaHu4eckor npupojpl. CroJja OTHOCUTCS
B3aMMHOE 3allCIUICHUE 4YacTHL], BCICIACTBUE
MHUKPOHEOJHOPOAHOCTEH peibeda HUX MOBEpX-
HOCTH, a TAKXKe DJIEKTPOCTAaTUYECKUE SIBJICHUS,
BO3HHUKAIOIIME B CYXHX II€CKaxXIpHU HEmocpe-
JCTBEHHOM  KOHTAaKT€  pPa3sHOPOAHBIX IO
MHHEPAJIbHOMY COCTaBY YaCTHII.

OCHOBHASA YACTbH

H3noxxeHHbIe MpEACTaBJICHHUA O KOHTAK-
THBIX BBHI/IMOIIGI\/’ICTBI/I}IX B MNOPHUCTBIX TICTCPO-

TeHHBIX CHUCTEMaX MO3BOJSIOT OOBSCHUTH MPH-
pony nehOpMUPOBAaHUS peabHBIX TPYHTOB,
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HCXOJs U3 PACCMOTPEHUs IOBEACHUS €IUHUY-
HBIX KOHTaKTOB IIpU JIEHCTBUM HalpspkeHui. B
3aBUCUMOCTH OT XapakTepa KOHTaKTOB BEINYU-
HBI IIPWJIAra€MOr0 HAIIPSKEHUsS U BPEMEHU €O
JECHCTBUS B IPyHTaX MOTYT pa3BHBaTbCs Cle-
AyIoUIMe BUAbl 1ehopMalMi: UCTUHHO-YIIpYTast
(ycIIOBHO-MTHOBEHHAsI),  3aMEUICHHO-YIIpyTras
(3macTu4Has) U BA3KO-IUIACTHYECKAsL.
HctunHO-ymipyras,
BeHHasl, AedopMars xapakTepHa JUIsi TPYHTOB,
uMeromux (a3oBble UM IIEMEHTAIMOHHbIE KOH-

HJIn YyCJIOBHO-MI'HO-

TaKTbl MEXJY CTPYKTYpPHBIMH 3jeMeHTaMu. K
YUCIy TakUX 0Opa3oBaHUN OTHOCSTCS, TaK Ha-
3bIBAEMBIEC CKAJIbHBIC TPYHTHI,
4yeckue, MeTamopduueckue M OOIBLIIMHCTBO
OCaIOYHBIX CLIEMEHTUPOBAHHBIX ne-
(dbopMHpOBaHHE KOTOPHIX HOCHT, B OCHOBHOM,

T.€. Marmaru-
OO,

yrnpyruii xapakrep. [lockonsky GpopmupoBanue
($a30BBIX M IIEMEHTAMOHHBIX KOHTAKTOB IpO-
HCXOJHUT 32 CYET CUJI XUMUYECKON MPUPOJBI, TO
ne(pOpMUPOBAHNE CKAJIBHBIX IPYHTOB B 00paslie
BO MHOI'OM aHAJIOTHYHO J1e()OPMHUPOBAHHUIO T10-
JUKPUCTAJUITMYECKOTO arperara: 3>QQeKkTUBHOE
HaIIpSDKEHUE 4Yepe3 KECTKUE KOHTAKTHBIE 30HBI
IepeAacTCs Ha KPUCTAIUIMYECKUE 3€pPHA, BBI3bI-
Basl UX ynpyroe cxartue. IIpu cHsITMM BHENIHEN
Harpy3ku Oosiplasi 4acTh jAedopmanuu ucye-
3aeT; BEJIMYMHA OCTaTOYHOM AepopMmaliuu, cBs-
3aHHAasg ¢ HEOOPATUMBIM 3aKPBITUEM MUKpOTpE-
LIUH, UMeET MOJYMHEHHOe 3HaueHue. [loaTomy
neGopMUpOBaHUE CKAJIBHBIX MOPOJ B OrpaHU-

S, Kricm?
1200}

900
600 -

300 -

YEHHOM TIpejesie Harpy3oK NPHHUMAETCs JH-
HEHHBIM M OIKCBHIBACTCS C TOMOIIBIO 3aKOHA
I'yka. HarmsagHbeIM IpUMEPOM HCTHHHO-YIIPY-
rux aedopMaruii MOKeT ObITh XapakTep aedop-
MHUPOBAHHS MEJIKO3EPHUCTBIX rpaHUTOB. OmHO-
OCHO€ CXaThe W pas3rpy3Ka 3TOW MOPOJbI MPH
Harpy3kax, 3HAYUTEIbHO MEHBIINX MpPe/eihb-
HBIX, [TOKA3bIBACT, YTO CHATHE HArpy3KH BBI3bI-
BaeT MPAKTUYECKH MTHOBEHHOE HCUYE3HOBEHU-
eBcelt nedopmanmm.

JledopmaimoHHOE TOBEJEHUE TMOPOJbI B
3TOM CIIy4ae XapaKTepHU3yeTcs MOAYJIEM YIpy-
roii nedopmarnuu (E1), KOTOpHIii O cBOeMy 3Ha-
YECHUIO NPAKTUYECKU COBIIAIAET C MOJYJIeM 00-
meit nedpopmaruu (E). Ilpu OGomee ctporom
1I0/IX0/1¢, OCOOCHHO MPHU PACCMOTPEHHUH MOBEIE-
HUS CKAJIBHBIX IIOPOJI B ITMPOKOM JHAIIa30HE JI0
NpeAeNbHBIX HArpy30K, JTUHEHHOCTh UX nedop-
MHUPOBAHUS HapyIIAETCs, 0 4YeM OyIeT CKa3aHO
nanee. BaxkHOI 0COOCHHOCTBIO MCTUHHO-YIIPY-
rux aedopManuii SBiIseTcs TO, YTO B MPOIIECCe
UX Pa3BUTUSA BCE CTPYKTYpPHBIE AJIEMEHTHI (OT-
JIENIbHBIE YaCTHUIIbI, 3¢pHA U X MHKPOATrPerarthl)
COXPaHSIOT KOOPJMHALMOHHOE YHUCIIO (KoJHuec-
TBO KOHTAKTOB C OKPY>KaIOIIUMHU CTPYKTYpPHBI-
MH DJIEMEHTaMH) CTPOTO TIIOCTOSHHBIM. B3au-
MHBIE TIEPEMEIICHUSI COCETHHX CTPYKTYPHBIX
AJIEMEHTOB TPH STOM OTCYTCTBYIOT. YIpOYHE-
HUE TIOPOA TMPH WX I[HKINYECKOM YIPYTrOM
nepopmupoBanun  He mpoucxomut (Puc.l).

0,001

0,005

£.%

0,003

Puc.1. Xapakrep nepopMupoBaHUs IPAHUTOB NPH OJHOOCHOM CKATHM M pa3rpyske
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Urpnamsumu  JILA., Xocpomsmwm E.3., Hatpomsunu I'.T., Hu6nanze H.I111.

Bropoii Bug nedopmanuii — 3ameIeHHAS
YOPYTOCTh (37aCTUYHOCTb) — BCTpPEYAETCA Yy
IPYHTOB, MMEIOUIMX KOAryJSIUOHHBIE KOHTaK-
TBI MEXIY CTPYKTYPHBIMH 3yeMeHTamu. Hau-
OoJsiee XxapakTepHa 3aMeJIeHHas! ypyrocTh JUIs
TOHKOJJMCIIEPCHBIX IJIACTUYHBIX IPYHTOB, KaKU-
MU SBJISIOTCA INIMHBI. BriepBble Ha 3aMeIEHHO
— ynpyroe J1ehopMHpOBaHHUE TIIMHBI O0paTHIN
BHuManne M. M. ®unaros [1] uH. 5. lenncor
[2], uccnenopaBime mMexanuszm takoro aedop-
MUPOBaHHs TJIUHHUCTHIX TPYHTOB, HA3BajO €ro
CTPYKTYpPHO-aJCOPOIIMOHHBIM. B ¢usuko —xu-
MHUYECKOMMEXaHUKe IOPUCTBIX TEel 3TOT BUJ
neopManu MHOIZIA HA3bIBAIOT 3JIaCTUYHBIM
nepopMupoBaHUEeM, IO aHAJIOIMM C IOBeJe-
HHEM Kay4yKooOpa3HbIX 3actoMepos |3, 4].

Kak yxe roBopmioch, CTpyKTYpHOE cClie-
IUIGHUE YaCTHUIl B KOATYJISIIIMOHHBIX KOHTAKTaX
OCYILIECTBIISIETCS] Yepe3 I'pPaHUYHbIE IIJICHKU aj-
cOpOMpPOBaHHON BOJBI, TOJIIMHON A0 HECKOIb-
Kkux cot aHrcrpeM. MccnenoBanusamu b. B. le-
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psaruHa [5,6], yCTaHOBJIEHO, 4YTO B KoOaryJs-
LUOHHBIX KOHTAKTaX IIOCTOSHHO CYILECTBYET
TEPMOJAMHAMHYECKOE pPAaBHOBECUE, OIIpeaesie-
MO€, C OJIHOM CTOpPOHBI, CUJIIAMU CTPYKTYpPHOTO
CIETUIEHUs M BHEUIHUM 3¢ (EeKTUBHBIM JaBJje-
HUEM, a C JPYyrod — pacKIMHUBAIOUIUM JCH-
CTBUEM TPAHUYHBIX IIJICHOK BOJIBI
MojieficTBUEM TU(PPY3HBIX CT0EB HOHOB.

1 B3au-

YcranosiieHo [7, 8], 4to npu U3MEHEHUU
BHEIITHEW Harpy3KH 3TO paBHOBECHE MOXKET Ha-
pylIaThcsi B Ty WM UHYIO CTOPOHY, BBI3bIBas
OT)KAaTHE MOJICKYJI aJCOpPOMPOBAaHHON BOJIBI M
30HBI KOHTaKTa M YTOHBIICHHUE THUIPATHON
IVICHKA Ha KOAryJSIIMOHHOM KOHTAKTE WIIH,
Ha000POT, JOMOJHUTEIFHOE CBSA3bIBAHUE MOJIC-
KyJI BOJbl B 30HE KOHTAKTa U YBEIHMUYCHUE TOJ-
IIUHBI TPAaHUYHOM TIUIEHKH Bonbl. [lpu 3TOM
BOCCTAHOBJICHHE TEPMOJAMHAMHYECKOTO pPaBHO-
BECHs HAa KOHTAKTE MOXXET MPOIOJIKATHCS OT
HECKOJBbKUX cekyHJ no 10 — 15 muuyT mocie
NPUIOKCHUS WK CHSITUs Harpy3ku (Puc. 2).
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Puc.2. a) xapakTep ne¢opMHUpPOBaAHUA MOJTOABIX IIIHHUCTHIX

0CaIKOB IPH OTHOOCHOM C;KATHHU U pPa3rpyske
0) xapakrep nedopMHPOBaHHS YIUIOTHEHHBIX MIACTHYHBIX

[JIMH MPU OJHOOCHOM C:KATHM U Pa3rpy3Ke

B oranuue oT UCTHMHHO — yNpyrow, 3amen-
JIEHHO — ynpyras AedopMalys He CBsi3aHa CO CMe-
IICHUEM YTJIOB KPUCTAIMYECKON PEIIeTKA MUHE-
payioB, a B 3HAUUTEJIBHON CTENEHU ONpEeNesaeTcs
3JaCTUYHO — BSI3KUMHU CBONCTBAMU T'PAHHYHBIX
IJIEHOK BOJBI B 30HE KOHTakTa. Bmecrte c Tewm,
MIPU CJIBUTOBBIX JAchOpMaIHsIX 3aMETHBIN BKJIA] B

3aMEeJICHHO — YIPYTYIO Je(OpMaLrio MOTYT BHO-
cUThb 3((HEKThl YUCTO IHTPOMHMUHOIO XapakTepa,
HE CBA3AaHHLIC C M3MCHCHHUCM TOJIIIWHBI I'PaHUY-
HBIX TUIGHOK BOJIbI, @ OOYCIIOBIICHHBIE H3MEHE-
HHEM B3aUMHOW OpHEHTALMH aHW30METPHYHBIX
gactuil. [Ipu TakoMm nedopMupoBaHUU HaAOIIO-
JIaeTCsl MOBOPOT YAaCTHI] BOKPYT KOATYJISILIUOHHBIX
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KOHTAaKTOB, YTO IPUBOJUT K ITOBBIIIEHUIO CTETIEHU
OpPHEHTAlMA YAaCTHUI, OTBEYAIOIIEH ITaHHOU me-
dbopmanuu casura. llpw CHATHUM CABUTAIOIICTO
YCWJINSL YaCTUYHO IMPOUCXOIUT CIIOHTAHHOE BOC-
CTAaHOBJICHUC BO BPEMCHHU IICPBOHAYAIBHOI'O0 CO-
CTOSIHMS 4acTull, T. €. Iepexo] ux u3 Ooiee opu-
€HTHUPOBAHHOI'O IOJIO)KEHUSI B MEHEE OPHEHTUPO-
BAaHHOE, 4YTO COIPOBOXKIAETCS CaMOIPOU3BOJIb-
HBIM ITIOBBILICHUEM

(AS, >0).

Takum 00pa3zoMm, 3aMeUIEHHO-YIpPYyroe Je-

OHTPOIINHU CHCTCMBbI

(dbopMupOBaHUE TPYHTOB MOXKET 00YCIOBINBATHCS
KaK3JIaCTUYHO-BS3KMMH CBOHCTBAMHU TPaHHUYHBIX
TUICHOK BOJIBI MPH MEPEMEIIEHUN YaCTHIl IO HOp-
Mald K KOHTaKTy, TaK M YUCTO SHTPOIUIHBIMHU
spdexramu. I[lOCKONBKY TONIIMHA THUIAPATHON
TUICHKU B 30HE KOHTaKTa MOKET U3MEHSTHCS O[T
BJIMSIHAEM BHEIIHEH Harpy3Kd Ha COTHH aHTIC-
TpeM, TO O0IIas BeJIMUMHA 3aMEeAJICHHO- YIIPYTroi
negopMay B INIMHAX € MpeobiajlaHueM Koary-
JSIIMOHHBIX KOHTAKTOB CYIIECTBEHHO MPEBBIIIACT
MI'HOBEHHO-YNPYTYI0 Je(OopManuio. YTIPOYHEHUE
Mopox TpH WX I[HKIAYECKOM 3aMeIJICHHO-
yIpyrom J1e()OpMHUpPOBAHUHU HE TIPOUCXOMT.

3aMmeyIeHHO-ynpyrue aedopMaiy mposiB-
JSIOTCST TIPAKTUYECKH y BCEX IJIMH, Y KOTOPBIX
npeo01alalouMy SBISIOTCS OJIMKHUAE WM JTANTb-
HUE KOaryJsIIMOHHBIE KOHTaKThl. Kak BHIHO H3
nedopMaIIMOHHOW KPUBOM, MOJIyYEHHOW Ha TPHU-
6ope MII-2C ¢ aBTOMaTH4YeCKO# 3amUChIO Tpa-
¢buka «HanpspkeHue-nedopmanus», mpu ObICTPOit
pasrpy3ke IJIMH IOCIe MX OJHOOCHOTO C)KaTHs
OonpInas 4acTh nedopMaIiii OKa3bIBaeTCsl HE00-
patumoi. OJIHAaKO, B T€YECHHE HECKOJbKUX MUHYT
Mocie  pasrpy3kd IPOUCXOAUT TMOCTENEHHOE
CHIDKeHHE JedopMalny 3a CUeT 3aMeJICHHOMN
ynpyroctu JlepopmannoHHoe moBeaeHUE TaKoH
[JIMHBl XapaKTEepHU3yeTcsl JBYMs IOKa3aTesiMU:
MOJIyJIEM 3aMEJUICHHO-YIPYTO# (2IaCTUYHOK) Jie-
dbopmanuu 1 MoyneM obmel aehopMaIvi.

Hapsiny ¢ 3amemienno-ynpyroit medopma-
el B TOHKOJUCTIEPCHBIX MOPOAAX C KOATyJISIIH-
OHHBIMHM KOHTaKTaMU Pa3BUBAETCS BA3KO-IIJIACTH-
geckas aedopmanus.

OcCHOBHOI  0COOEHHOCTBIO

9TOr0 BHAA

negopManuu SBISETCA TO, YTO OHA MPOUCXOIUT
32 CUET CMEIIECHHS OTAEIbHBIX CTPYKTYPHBIX
3JIEMEHTOB OTHOCHUTENILHO APYT JApyra U COIpo-
BOXKJIA€TCSl 3HAYUTEIIHLHBIM HEOOPATHUMBIM J1ehop-
MupoBaHueM Tena. HeoOpatumeie nedopmanuu B
TPYHTax MOTYT pPa3BUBAThCSA YK€ TPU CaMBIX
HAYaJIbHBIX CTaJNAX HArpyKEHHs IOPOJbI WU Ke
HayuHasi C HEKOTOPON TpaHMYHOW HArpy3KH —
mnpenena TekydecTd. B mepBoM ciyyae TpyHTBI
BeIyT ceOs Kak BSI3KO-TEKy4He Teja, a BO BTOPOM
— Kak IuiacTuyHble Tena. [Ipumepom mepBBIX
MOTYT OBITH MOJIOZBIE CIA0OIUTU(GUIMPOBAHHBIE
[JIMHUCTBIE OCAJKH, a K YHUCIY HUCTUHHO IUIACTH-
YHBIX T€J MOKHO OTHECTH YIUIOTHEHHBIE IJIACTH-
YHbIE TJMHBI, BOJOHACBHIIIEHHBIE MEJbI, HEKOTO-
pble Pa3HOBUAHOCTH BOJOHACHIIICHHBIX Mepreyen
U TECYAHHKOB C TJIMHHUCTHIM ILIEMEHTOM. Bsi3ko-
IUIacTHYECKoe Ae(GopMUpOBaHHE TPYHTOB OCYIIe-
CTBJIIETCSI 3a CYET HEOOpaTHMOro TaHTEHIUAJIb-
HOT'O CMEILEHUS] CTPYKTYPHBIX 3JIEMEHTOB 110 TOH-
YallluM MpOCIOsIM TPAaHWYHBIX IUIEHOK Ha
KOAryJIALIMOHHBIX KOHTAKTaX U MO3TOMY BO MHO-
FOM 3aBUCUT OT CTPYKTYPHO-MEXaHMYECKHX
CBOMCTB 3THX IUIEHOK. IloCcKoNbKy CBOICTBa rpa-
HUYHBIX TICHOKSBIAIOTCS (DYHKIIUEH MX TONIIH-
HbI, TO 3(deKkTuBHAsT BA3KOCTH BS3KO-TLIACTHYE-
CKOTO e(OpMUPOBAHUS TPYHTOB MPHU CABUTE, Ha-
IIpUMEp, ONpPENENIeTCs BEIMYMHOW HOPMaJbHON
Harpy3kl M CKOPOCTBIO €€ NPWIOKEHHs. YBe-
JMYEHHE HOPMAJIbHON Harpy3ku mosbImaeT 3¢ de-
KTHBHYIO BSI3KOCTh CUCTEMBI 3a CUET YTOHbILIEHUS
THJIPaTHBIX IUIEHOK BIUIOTH IO UX IMOJIHOTO IMpO-
pbiBa U 00pa30BaHMsI HEMOCPEICTBEHOIO KOHTAK-
Ta MEXIY YacTHI[AMM, YTO IMOBBILIIAET COIpPO-
TUBJEHHE TpyHTa cABUry. CHM)KEHHE CKOPOCTH
CIBHUra, HA0OOPOT, CIOCOOCTBYET MOOMIIM3AITUN
CTPYKTYPHOTO CLEIUJICHHSI M Pa3BUTHUIO BSI3KO-
IIACTHYECKUX JedopMaIii MpH  3HAYUTEIHHO
MEHBIINX HAPSIKEHUSIX.

Cnengyer OTMETHUTh, 4YTO MpH AePOopMU-
POBaHHMH BA3KO-TEKYYHX W TUIACTUYHBIX TPYHTOB
MPOUCXOAUT OTHOCHUTEIBHOE MEpEeMEIleHUue U
MOCTETEHHAs! CMEHAa KOHTAKTHPYIOIUX CTPYKTYp-
HBIX 2JIEMEHTOB, T.€. UIET HENPEPHIBHBIN MTPOLIECC
paspylieHuss OJHUX U OJIHOBpEMEHHoe 00pa3o-
BaHUE JPYTHX KOAryJsILMOHHBIX KOHTAakTOB. [lpu
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9TOM, €CJI CKOPOCTh pa3pylieHusi 1 00pa3oBaHUs
KOHTaKTOB OJMHAKOBAs, HAOJIOMAETCS CTaIMo-
HapHBIN Tponecc AepOPMHUPOBAHUS TIPU TOCTOSH-
HOW Harpy3ke, KOTOPBIH MOXET pPa3BUBATHCS
CKOJIb YroaHO n0iro. [lpu cMmemnennn paBHOBECHs
CKOPOCTH pa3pylIeHuss W 00pa3oBaHUS HOBBIX
KOHTaKTOB B Ty WM HHYIO CTOPOHY TIpoIlecc
BSA3KO-TJIACTHYECKOTO J1e()OPMUPOBAHUS MOKET
HOCHUTH 3aTyXarolui Wiv, Hao00poT, MPOrpeccu-

pYIOIIMH XapakTep, 4TO M HMEET MECTO Ipu

peosiormyeckux ucnbiTaHusX. ClieoBaTeNbHO,
BSI3KO-IUTACTHYECKOE Je(OpMHUPOBaHUE B OTIINYUEC
OT MITHOBEHHO-YIIPYIOT'O U 3aMEJICHHO-YIIPYrOro
MOXET MPUBOJHTH K MOBBIIICHUIO WU, HA000POT,
CHHXXCHUIO IIPOYHOCTHU ITIOPOABI.

HpI/I HaJIMYUHN 3HAYUTCIBHBIX BA3KO-IJIA-
cTudeckux nedopmanuii neopmannoHHOE TO-
BCACHUC TI'PYHTa OLICHUBACTCIA 06H_[I/IM MOAyJIEM
neopMaly, BeJIMYHMHA KOTOPOTO PE3KO MajaeT
P BO3pacCTaHUH HEOOPATUMBIX AePOpMAaIIHid.

3AKVIIOYEHUE

Bce ropHble mOpoABI, C TOYKH 3pEHUS
(U3NKO-XUMHUYECKOW MEXaHUKH,SBIISIOTCS I10-
PUCTBIMU reTepoda3HbIMU CHCTEMaMU, MEXaHU-
YEeCKHE CBOMCTBA KOTOPHIX ONPEAEISAIOTCS KO-
JIEKTUBHBIM B3aUMOJCHCTBUEM YacTHUL TBEPAOH
¢a3pl. Pa3pymienne Takux CUCTEM HPOHCXOIHT
0 MeCTaM, TJ€ KOHLEHTpAIHs HarpsHKEHUH
MaKCUMallbHa, T.€., KaK MPaBHIJIO, 1O MPHUKOH-
TaKTHBIM O0BEMaM YacTHUIl TBEPJAOH (asbl.
CrenoBarenbHO, CONPOTUBIIEHNUE TOPHBIX MTOPOA
pa3pyIIEHUIOONPEIENIAETCS BEIMUYUHON CHIIBI-
CLETJICHUsS YacTHUI] B KOHTAaKTax M IPOCTpaH-
CTBEHHBIM paclipe/ie]IeHieM KOHTAaKTOB BHYTPHU
o0beMa IMCIEepCHON CHUCTEMBI.

Onucanve MNPOYHOCTHBIX U Jedopma-
IIMOHHBIX CBOWCTB TOPHBIX MOPOJI B COBPEMEH-
HOW MeXaHUKE TPYHTOB OOBIYHO MJaeTcsi Ha
OCHOBE SMIHMPUYECKUX 3aBUCHMOCTEH MEXIY
HaNpsDKeHUAMHU U JleopMalisiMu, a TaKXkKe Ha-
NPSOKEHUSIMUA U IPOYHOUYCTHBIMU XapaKTEPUCTHU-
KaMu 0e3 yuera (pu3MUECKHX U (PU3HKO-XMMU-
YEeCKUX IPOLECCOB, MPOUCXOIAIIUX B TPYHTE
MIPH Pa3IIMYHBIX YCIOBUSAX €ro Harpyxenus. Ha
TaKOM MOJXojie 0a3upyercsi COBpeMEHHasi Teo-
puisl IMHEHHOTO J1e()OPMUPOBAHHS TPYHTOB, TE-
opHsl PIIIBTPAITMOHHONW KOHCOHIAIMH, TEOPHS

MPEACIbHOTO PABHOBECHS U T. JI. ITO MIPUBOAUT
K 3aMETHBIM OTKJIOHEHUSM TEOPETUYECKUX pac-
YETOB OT UCTHUHHOTO Je(OPMUPOBAHUS TPYHTA,
O0COOCHHO TpHU TMPOTHO3HBIX pacuerax BO Bpe-
MEHHU, HE I03BOJIAET HCIOJIb30BaTh BO3MOX-
HOCTH TPYHTa B €r0 MPEAeTbHOM WM OJM3KOM
K MpPENeIbHOMY COCTOSHUU. MeEXy TeM, KOH-
(durypanusi TpaeKTOPUU HATPYKCHHUS BCeraa
OKa3bIBaeT CYLIECTBEHHOE BIUSHUE Ha Aedop-
MallMOHHBIE XaPAKTEPUCTUKHU IPYHTOB.
N3noxeHHOE BBIIE CBUIETEIBCTBYET O
HEOOXOUMOCTH JTaTbHEHIIIEro pa3BUTHUS DKCIIe-
PUMEHTAIBHBIX U TEOPETHUYECKUX HCCIEN0BA-
HUM, UMEIOIIHUX CBOEU LIEJBI0 ITOCTPOEHUE MO-
JIEeTM  MEXaHMYECKOTrO IOBEACHUS T'PYHTOBOM
cpenpl, B paMKax KOTOPOW MOKHO OBLIO ObI
YYECTh M OIMHUCATh PEATbHYI0 KapTUHY Pa3BUTHS
nedopmaliiu  TOPHBIX TMOPOJ MPUCTATHYECKUX
HarpykeHusix. BaxHo, 4TOOBI pacueTHass Mo-
JIeTIb OTPAKaJIa HE TOJIBKO SMIIMPUUYECKUE 3aBU-
CUMOCTU MEXAY JehOopMallMOHHBIM TTOBEICHU-
€M TpyHTa U HalpsHKEHUSMH, NOJyYEHHBIMU Ha
OCHOBAaHHUU TPAMBIX AKCIEPUMEHTAIBHBIX J1aH-
HBIX, HO W ONHCHIBaJA (DPU3MUYECKHE IPOIIECCHI,
MPOUCXOJIAIIUE B TPYHTE MPU HAXOXKICHUU €r0 B
PA3TUYHBIX YCIOBUAX HAMPSKEHHOTO COCTOSHUA.
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BBEJIEHUE

[Ipumensiemast B HacTosiiee BpeMs IpaK-
THKA OLIEHKH TerI0O(PU3UIECKHX CBOWCTB I'PyH-
TOB Ha OCHOBE OOOOIIEHHBIX COOTHOIIEHUH,
IIPU KOTOPBIX TPYHTHI MOAPA3AEIISAIOTCSA C OAHOU
CTOPOHBI HAa CYIJIMHKYU U TJIMHBI, a C IPYro Ha

CylecH W TIECKHM HE COBCeM IpaBoMepHO. B
CBSI3HM C TE€M, YTO 3HAYEHUS TEIUIONPOBOJHOCTH
[JIMH UMEIOT OYeHb OOJBIION pa3Opoc, Bpsia Jin
1eJ1eCO00Pa3HO OTHOCHTh MX B OJIHY TPYIILY U
ONKCHIBAb OJHUM M TEM K€ COOTHOLICHHEM.

OCHOBHAA YACTbH

HccnenoBanusi TEIUIOPU3NUECKUX CBOMCTB
[JIMH, PE3KO pa3jIMyaroluxcs MO0 TUIY KpH-
CTAJUIMYECKON PEIIETKH OCHOBHBIX COCTABIISO-
OIMX WX MHUHEPAJIOB, BBIICHAIM XapakTep
3aBHCUMOCTH TEIUIOEMKOCTH U KO3((UIIMEHTOB
TEIUI0O U  TEMIEPAaTypONpPOBOJHOCTH  3TUX
TPYHTOB OT CTENEHU MX BJIArOHACHIIIEHHOCTH B
TaJOM M MEp3JIOM cOCTOsHUSX. OrnpeneneHus
BBIIIOJHSUIUCh € 00pasllaMHd  KaOJMHUTOBBIX
ITTUH Oepe30BCKOr0 M OEHTOHMTOBOW TJIMHBI
Osyprerckoro mMecropoxaeHus ['pysuu, rpany-
JIOMETPUYECKUNA COCTaB U (PU3NYECKHE CBOMCTBA
KOTOPBIX IpuBeJeHbI B Tabm.1 [1].

JUid mony4yeHusl yKa3aHHBIX BBIIIE 3aBU-

CUMOCTEHN IKCHEPUMHTAIBHO OMPEIEIIITN KO3 (]-

(GUIMEHT TeMIepaTypOnpOBOTHOCTH HCCIIEaye-
MBIX TPYHTOB NpU (PUKCUPOBAHHOM YILIOT-
HEHUH M Pa3JINYHBIX 3HAYCHUSIX CTENICHU BJIaro-
HachllleHHOCTH.  OmpeneneHuss  MPOBOAWIH
METOJIOM peryisipHoro pexxumal pona, B Tanom
COCTOSIHUM B MHTepBasie TemmepaTyp oT 20 1o
0°C, a B Mep3710M — IIPH TeMIIepaTypax HHKE -
20°C, T.c. BHE 061ACTH HHTCHCHBHBIX (DAa3OBBIX
Mepexo10B BOJIbI B jiex [2].

TennoeMKOCTh HUCCIIEOBaHHBIX 00pa3lioB
pacCcUUTHIBAIM IO XOPOIIO H3BECTHBIM aJ|IU-
TUBHBIM COOTHOIIEHUSM, a HEOOXOAUMYIO JUIS
pacuera TEIJI0eMKOCTh CKeJieTa TPYHTOB OIpe-
JENSUIM  OKCIIEPUMEHTAIbHO HAa MAacCHBHOM
KAJIOPUMETPE CMCIICHMS.

94 (. 30@GLIRIBIN LOBIRMOL TISRMS IIIG6IM3OL 06LGHOBIBL 1dFIGENIAM FAHMPSNS d@HIFIR0 Ne72, 2017 9.



TEIJIO®M3UYECKUE CBOMCTBA KAOJIMHUTOBBIX 1 BEHTOHUTOBBIX T'JINH

Taoéanna 1

I'panysomerpuueckuii coctas U pu3nvecKue CBOMCTBA HCCAEJOBAHHBIX TPYHTOB

I'panysiomerpuyeckuii
I'pynr coctas (%), pasmep ™ InacTnunocTn % .
= RO " =X
dpakunu, Mmm = o| S ¢
= 2 =z A
= T4 285
L2 ° = E R S
= ; 4 X = =2 88 g
[Te) — S o = = e a ® S g = = ¥ =
= < S S p| = s = = e = o ¥ | 92 2
S = - o =] = g E Sz | 5 &% Ss| 2 =282
T T Q@ 1 (=) =) = B = = 2} = -y = =
= Y I L o = = o =S & = = = e «
— I S} S v s 5 =3 | 735 SR
o o pucs S = s £ z 2 9 = 3
Kaonunutosas
TJIMHA 28 153 3,2 | 39,7 | 34,0 | 2620 | 48,7 37,1 11,6 0,5 29,9
(bepesoBckoe
MECTOPOKACHHUE)
BentonuToBas
TJIMHA 135 |21,0|5,7 |15/4 | 44,4 | 2770 | 170 57 113 10,9 | 44,6
(Ozyprerckoe
MECTOPOXKICHHE)

TemneparypHass 3aBUCHMOCTBTEIIIIOEMKO-
CTH CKeJieTa KaOJIIMHUTOBOHW TIJIMHBI Oepe3oBc-
KOTO MECTOPOXKJCHHUSI B MHTEPBaJIe TEMIIEPaTyp
or -20° no 20°C, oHa MPaKTUYECKH TTOCTOSHHA
— 875 mx/kr rpan. PesynbraThl 3KCHEpUMEH-

TaJbLHOTO OIPEICIICHHUS TEIJIOEMKOCTH CKeleTa
B mHTepBane Temmeparyp ot -20 1o 20°C mpu-
BelIeHbl B Ta0J.2, 3HAUEHUs] OTU TaKXKe TpaK-
THYECKH TTOCTOSHHBI [3].

Taoanma 2

YaenbHas TEIVI0EMKOCTb CKeJIeTa TPYHTOB -/UK/KT TPal.

Temmnepatypa, °C
I'pynT
0 -10 -20 Cpennee
Kaonunut
(bepe3oBckwit) 878 876 873 875
benTonur 946 925 942 938

3aBucuMocTd (a30BOr0 COCTaBa BOJBI B
MEp3JIbIX TPYHTAaX OT TEMIEpaTyphl, MOIyUYeH-
HbIE KAJIOPUMETPUYECKHM METOJOM MOKa3bIBa-
10T, YTO MIPH TeMIIepaType HUKe -20°C B kao-
JTUHUTOBOM TJWHE NPAKTHYECKH HET He3aMe-
p3iieii Bojbl, a B OCHTOHUTOBOWEE KOJIHYECTBO
M3MEHsIeTCS He3HaunTeIbHO. [ToaToMy mpu pac-
geTax TEIUIOEMKOCTH Mep3JI0ro TPYyHTa IpH-
Haad, uTo B Kaonuuute W, =0, a B OGHTOHHUTE
Wy;=32%, TemI0oeMKOCTh He3aMep3IIeil BOJIbI

MIPUHSTA PaBHOM TEIUIOEMKOCTH BOJBI B 00beMe
pu 0°C [3].

Ko duumeHT TennonpoBoaHOCTH HCCe-
JIOBaHHBIX TPYHTOB PAaCCUUTHIBAJICS Kak IHpoO-
u3BeJeHNEe KO3 (UIMEHTa TeMIIepaTypornpoBo-
JTHOCTH U 00BbEMHOMN TETJIOEMKOCTH.

Pe3ynbTarhl SKCIIEPUMEHTANIBHBIX OIpe-
JIEJIEHUH U pacyeToB IpUBEIEHBI B Ta0I. 3 u 4.

JI1s1 KaOJIMHUTOBOW TJIMHBI O€PE30BCKOTO

MECTOPOXKJICHHSl YKa3aHHbIE 3aBUCUMOCTH OBbLITU
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HUCCICI0OBAaHbl JOCTATOYHO ACTAJIBHO, 3aJaHHBIC

3HAYCHUS CTCTICHH BIIArOHACHIIIICHHOCTH
M3MeHsUTUCh He Oosee, ueM Ha 0,1. B mep3nom
COCTOSTHUM HWCCJICIOBaHMS OBLIN MPOBEICHBI B
Tpex TemrepaTypHbIX uHTepBanax: ot -20° 1o -
4OOC, ot -40° bi (o) -60°C u ot -60° 1o -80°C. Kaxk

BUJHO M3 TaOi. 4, MOHWKEHUE TeMIepaTypsl

HE3HAUUTENIFHO BIMSAET Ha Teriodu3nyeckue
XapaKTEPUCTHUKH,
MO>KHO IpeHeOpeub. [l oCTalbHBIX TPYHTOB B
MEp3JIOM COCTOSIHUM HCCIEAOBaHUS ITPOBOJIHU-

IMO3TOMY TMIPAKTHYCCKHU HX

JIMCh B OJTHOM TEMIIEPATYpPHOM HWHTEpBAJIC — OT
-20 no -40°C, pe3ynbTaThl MPUBEICHBI B TA0JI. 3.

Taoauna 3
3aBUCHMMOCTD TEMI0(PU3NYECKUX XaPAKTEPUCTUK CTeNeHH BJIATOHACHIIIEHHOCTH U
TeMIEepaTyphbl
= ] & «
5 = | g E S s 2 TemnoemkocTsb, Temmep.- TenonpoBoIHOCTH
= = . S 5, < = =
g § g = E E‘ms E < § ()DfC/KZ- 2pa0 NpPoOBOJI-HOCTD, gm/M . Zpaa
/o = $
Tpywr | 2 E | EX s8] 2E | 2 M [ cex
S22 |§E 55 | &
5§ 3 |« 2 5 S & = N N y N N y
6 (@) E @) TaJbId MEP3JIbIM | TAJBIM | MEP3JIBIX TaJIbIA M€EpP3JbINn
Kaomumnr | 0,52 | 22,8 1500 1220 | 0,553 | 1530 | 1110 | 0,47 | 0,73 1,07 1,22
Gepesosekuit | 0,69 | 29,2 1600 1240 | 0,553 | 1660 | 1150 | 0,46 | 0,81 1,20 1,40
0,84 | 360 1680 1230 | 0,53 | 1790 | 1190 | 0,45 | 0,77 1,34 1,52
097 | 41,8 1740 1230 | 0,53 | 1890 | 1210 | 0,45 | 0,80 1,48 1,69
Benromnt | 914 | 10,6 970 880 0,68 | 1240 | 1240 | 0,124 | 0,128 0,149 | 0,192
028 | 256 1000 800 0,71 | 1580 | 1580 | 0,147 | 0,143 0,231 | 0,219
0,70 | 61,2 1330 810 0,71 | 2160 | 1780 | 0,205 | 0,364 0,586 | 0,848
097 | 81,4 1500 820 0,70 | 2390 | 1820 | 0,214 | 0,490 0,776 | 1,349
Taoauna 4
3aBHCHMOCTD TEMJIO(PU3NMYECKUX XAPAKTEPHCTHK Mep3J10ii
KA0JIMHUTOBOM TIJIMHBI OT TeMIIePaTypbl
Crenens TemI0eMKoCTb, JHK/KT TemMnepaTyponpoBoIHOCTD, O Tennonposoaunocts,
BJIAarOHACBI- rpaa MZ/CeK em /M . Zpaa
HHEHHOCTIL 120 -40 -60 -20 -40 -60 -20 -40 -60
q -40° -60° -80° -40° -60° -80° -40° -60° -80°
0,10 980 980 980 0,33 0,36 0,39 0,41 0,44 0,49
0,21 1020 1010 1010 0,41 0,48 0,52 0,55 0,64 0,72
0,33 1060 1040 1030 0,50 0,56 0,55 0,73 0,83 0,80
0,44 1090 1070 1060 0,62 0,65 0,66 0,99 1,02 1,01
0,52 1110 1090 1070 0,73 0,74 0,73 1,22 1,25 1,18
0,64 1140 1110 1090 0,73 0,83 0,82 1,31 1,46 1.40
0,73 1160 1130 1100 0,80 0,83 0,81 1,52 1,53 1,44
0,84 1190 1160 1120 0,77 0,80 0,78 1,54 1,55 1,47
0,97 1210 1170 1140 0,80 0,80 0,76 1,69 1,64 1,50
0,99 1220 1180 1140 0,75 0,74 0,72 1,62 1,56 1,45

JlJiss KaONMMHUTOBOM TIIMHBI OEPE30BCKOTO

MECTOPOKICHUS

3aBucHMOCTH Kod(dunmenToB Ttemio — (A )

NpUBEJCHHbIE B TaOm. 3

U TEMIEPaTypOIPOBOIHOCTH (¢ ) OT CTENeHH

(@),  moryr
BBIPAYKEHBI CIIETYIOIIMMH YPAaBHEHUSIMHU:

BJIaroHaChIII€HHOCTHU OBITH
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TEIJIO®M3UYECKUE CBOMCTBA KAOJIMHUTOBBIX 1 BEHTOHUTOBBIX T'JINH

TaJIOE COCTOSIHUE:

a =(0,372 + 0,322q — 0,269 q°) - 10° mM?/cex,

A =(0,367 + 1,69q -0,591 q2) BM/M - rpaj
MEp3JI0€ COCTOSIHUE:

o =(0,183 + 1,65q — 1,08 ¢°) - 10°® m?/cex,

A =(0,273+0,966q + 2,63 ¢° — 2,24 o) BM/M - rpaz

Termno- 1 TeMnepaTyponpoBOIHOCTh OCH-
TOHHMTOBOH TJIMHBI TIOYTH BJIBOC HUXKE, YEM Kao-
JMHUTOBOM, U MEIUICHHEE BO3PACTACT C POCTOM
CTEIICHU BJIArOHACHIIICHHOCTH B TaJIOM COCTO-
SIHUM, 0COOEHHO MpHU MajblX BiakHOCTX. [Ipu
3HAYCHUAX BJIAKHOCTHU 6OJ'II)HIG, qeM KOJIN4e-
cTBO He3amepamie Boabel (32%), Temno- u
TEMIIePaTypOIPOBOJHOCTh OCHTOHUTOBOW TJIH-
Hbl B MEp3JIOM COCTOSHMHM OOJbIlIE, YeM B
TaJIOM, U BO3pacTaeT ObIcTpee.

Ha pucynke 1 mpuBeneHBI 3aBHCHMOCTH
KO3((UIIMEHTOB TEIJIONPOBOIHOCTH OT CTeIe-
HH BJIArOHACBIIICHHOCTU MdJIA TJIMH B TaJIOM H
MEp3JI0M COCTOSIHUSIX, Kak HauboJjee Cylie-
CcTBeHHEIE. 3 PUCYHKa BHJHO, YTO CKOPOCTHU
BO3PACTaHMs TEIUIONPOBOAHOCTH OCHTOHHTO-
BOM M KAOJMHUTOBOMW TJIMH B MEP3JIOM COCTOSI-
HUM Ha OOJIBIIICH YacTH KPHUBOW MPAKTUYCCKH
OJTHH ¥ T€ Xke. B TajJoM COCTOSIHUM OHM pa3iiny-
HBI, TaK ¢ KaK U OTHOIICHUE TEIUIONPOBO/I-
HOCTE B TAJIOM U MEP3JIOM COCTOSIHUSAX [2].

A . BTiImrpag

1,5 A

0,5

0 1 1
0,5 1,0 ¢q

Puc.1. 3aBucMMOCTH TEMJIONPOBOAHOCTH OT

CTCIICHU HACBIIICHUSA U TEMIIEPATYPbI
Takoe pazauyrie B 3aBUCUMOCTSIX TETIO-
MPOBOTHOCTH OCHTOHWTOBOW W KAOJWHUTOBOM

IJIMH HEBO3MOXXHO OOBSICHUTH TOJBKO KOJIH-
YECTBEHHBIM W3MEHEHUEM IIJIOTHOCTH U BJaru B
IpyHTE; BUAMMO, CYIIECTBEH OH TaKKe Xapa-
KTEP CBSI3U BOJBI C TPYHTOM.

Kak wm3BecTHO, y MHHEpaJOB TuIa Kao-
JVHUATA C HeHa0yXarolled KpUCTalIM4ecKou
pELIeTKOM ruapaTanys HIET TOJIbKO Ha BHEII-
HUX TPaHsX U OOKOBBIX CKOJIAX, a Yy MHHEPAJIOB
C IIOABMKHOM PEIETKON, K KOTOPBIM OTHOCHUTCS
OCHTOHHUT, BOJA TPOHUKAET TAKKE U B MEXK-
CJIOEBOE TPOCTPAHCTBO KPUCTAIIIMYECKOH pe-
IIETKH, YTO IPUBOJIUT K pa3/IBUKEHUIO IEpBUY-
HBIX YaCTHUIl JAPYr OT Jpyra MU pa30yxaHHUio
MUHEpaa.

beHTOHMTOBAasE M KAaOJMHUTOBAs TIJIMHBI
PE3KO Ppa3IMYaroTCsl 10 BEJIWYMHE YAEIbHOU
noBepxHocTtu. B pabore A.A. AHaHsHa U 1p.
[3,4] mokazaHo, 4TO y OEHTOHWUTOBOW TJIMHBI
ylelibHasi TIOBEPXHOCTh COCTaBIJISIET OKoJio 560
M/T, a y KQOJTMHUTOBOH - 27,5 M2/t [3].

Takast GonbIlas BeIMYMHA YIEIbHOW IO-
BEPXHOCTH OEHTOHUTOBOM TJIMHBI IO CpaB-
HEHUIO CKaOJIMHUTOBOW  CBHUJETENBCTBYET O
O0JbIIIEM KOJIMYECTBE IPaHUYALINX TTOBEPXHOC-
Tel, MO3TOMY B OCHTOHHUTOBOW IJIMHE OOJIbLIE
MPENSATCTBUMA JUIsl IPOXOKICHUS MOTOKa TerJja
U, KakK CJeJIcTBUE, Oojiee HU3Kas TEIIONpo-
BOJHOCTb.

3aMeUIEHHOE BO3PACTaHUE TEIUIONPOBO-
JHOCTH OEHTOHMTOBOW IJIMHBI B TaJIOM COCTO-
SHUM TP POCTE CTENEHH BJIArOHACHIIIEHHOCTH
[0 CPAaBHEHUIO C KAOJIMHUTOBOM MOYKHO OOBS-
CHUTh BJIMSIHUEM pa3[BUKECHMS KpHCTaJUINYeC-
KOW pelieTku MHUHepaja B Ipolecce THjiapa-
TaIUH.

1 1 2 KaOJIUHHUTOBAS IJIMHA,

Ve =1200 Kr/M>; 3 1 4 — GEHTOHUTOBAS IJIMHA;

¥ .. =800 Kr/m’. CTIIONIHAS INHUS — TATIOE COCTOSHHUE;
IIYHKTHD - MEP3II0€

HpI/I MaJIbIX 3HAYCHHUAX CTCIICHU BJla-
TCIIIONIPOBOAHOCTD

TOHACKIIIIEHHOCTHA OeHTO-
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HUTOBOW TJIMHBI B TAJIOM M MEP3JIOM COCTOSIHUU
MIPAaKTHYECKH OJJTHAKOBA. ITO MOKHO OOBSCHHUTH
TEM, 4YTO BOJA OCTaeTCsl B HE3aMep3ILIEM COC-
TOSSHUM. B  KaoJIMHWUTOBOW TJIMHE Jake MpHU
MaJbIX BJIQKHOCTSX BOJA KPUCTALIM3YETCS, HO
3TOT TMPOIECC, BEPOSTHO, MPUBOJUT K 00Opa3o-
BAHUIO Pa3pbIBOB M YACTUYHOMY HapYIICHUIO
CIUTOIITHOCTH 00pasIoB, BCIEICTBUE YErO TEILIO-
MIPOBOAHOCTh MEP3JIBIX O00pa3lOB MEHBIIE, YeM

Taiblx. [Ipy yBEJIMYEHHMH BIAXHOCTH 00pa3LOB
BIIMSIHUC

¢azbl
0oJtee BBICOKOTEIUIONPOBOHBIM JIBIOM H TEIUIO-

HaYMHACT OOMHUHUPOBATH 3aMCHBbI

HU3KOTEIUIONPOBOIHOM  KUIKOMN BOJIbI
IPOBOJHOCTh MEP3JbIX O00pa3loB CTaHOBUTCS
BBIIIE, YEM TaJIbIX. DTHM K€ MOKHO OOBSICHUTH U
ONMM3KUE CKOPOCTH BO3pPACTaHMs TEIUIONPOBOI-
HOCTH OT CTENEHM BIJIArOHACBILIEHHOCTH B Mep-
37I0M COCTOSIHUH JIJTs1 0OOOMX THUTIOB TJIHH.

3AK/IIOYEHUE

[lonyyeHHble pe3yabTaTbl MOKa3ad Cy-
IIECTBEHHOE Pa3uyue B TEIUIO(QHU3NYCCKUX Xa-
paKTepUCTUKaX JBYX HCCIEAOBAHHBIX THUIIOB
[JIMH — KAOJIMHUTOBOM M O0eHTOHUTOBOMH. Termo-
MPOBOJHOCTh KAOJWHUTOBOM TJIMHBI C <OKECT-
KOW» KPUCTAJUINYECKON PEIIETKOM B CPEIHEM
BJIBO€ BBIIIIE, YeM OCHTOHUTOBOM C IMOIBHKHOM

peHlCTKOﬁ Iopun OAHHUX M TCEX KC 3HAUYCHHAX
CTCIICHH BJIAIrOHACBIIICHHOCTH.

ECTCCTBGHHO, 4TO IIpU TAaKOM 0OJIBIIIOM
pasiiiduk B 3HAYCHHUAX TCILJIOIIPOBOAHOCTH
TJIMH BpAA JIM IPaBUJIbHO OTHOCUTHL UX B OJHY
rpymnimy W OIKMCbIBAaTL OJHUM H TEM IKC
COOTHOIICHHUEM.
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OPTAHMU3BALIMA OXPAHBI OPOINAEMBIX 3EMEJIb U ITYTHU UX
YCOBEPHIEHCTBOBAHUA

X.JI1. Kuknanze, JI.JI. Maucasa, I'.A. I'ormamBuin
E-mail: khkiknadze@mail.ru

NuctutyTt BonHoro xo3siictea um. 1. Mupiixynasa

I'py3HHCKOr0 TEXHUYECKOTO YHUBEPCUTETA

Ip. U. Yasuapanze 60°, Toumucu, 0179, I'py3us

BBEJIEHUE

B I'py3umn, kakx ¥ BO MHOTHX HOKHBIX
CTpaHax, OpOILEHHE 3eMelIbUMEeeT OOJIbIIoe
HCTOPUYECKOE MPOLUIOE M BCETAAd COCTOBIISI
OCHOBY Pa3BHUTHsI CEIBCKOTO Xo3diicTBa. B yc-
JOBUSIX COBPEMEHHOI'O COLMAIBbHO-3KOHOMHU-
YEeCKOro MpeoOpa3oBaHMsl CEIbCKOIO X03HCTBA
a TaK)Ke OpPOLICHMS 3E€MEJIb3HAUMTEIBHO OCa-
ONEeHHO 1 TPeOyeT perieHus..

B mnocnenne Bpemsi mpoBOJEHHBIE MEPO-
HIPUATHS ONPEACIAIOT PELICHHUs] BOIPOCOB IIO
JKCIITyaTalluy MEJIMOPATUBHBIX CUCTEM a TAKXKE

MOBBIICHUST A(P(OEKTUBHOCTH TEXHUYECKUX |

SKOHOMHUYECKUX TIPOOIEeM.

B kommiekce Mep 1o MOBBIIIEHHIO TPOAYK-
TUBHOCTH OpOIIAEMOM TMAaIlHW Ba)XHOE MECTO
JIOJDKHO OTBOJUTHCS COOJIOICHUIO TEXHOJIOTHYE-
CKOM JTUCHUILTUHBL. TpeOoBaHUE 3TO B YCIOBHAX
OPOIIICHHUS 3eMJIH 3HAYUTEIEHO TIOBBIIIACTCS, T.K.
TEXHOJIOTMYECKUE HAPYIICHUS TMPUBOT K TOTE-
pSAM yporKasi, HEBOCIIOJIHUIMBIM B TIOCIICAYIOIIEM
HUIIOJIMBAMH, HU JIOTIOJTHHUTEIILHBIM BHECCHUEM
yA0OpeHHA U TaKUM 0Opa3oM OTPOMHBIC BIIOXKE-
HUSI CPEJICTB Ha TeKTap OpOIIAEMbIX MOCEBOB HE
OKYTIAIOTCS TONOJTHUTEIBHON MPOTYKIIUEH.

OCHOBHASA YACTbD

Ha coBpemeHHOM »3Tane CTpOMUTEIBLCTBA,
PEKOHCTPYKIIMU U OCOOEHHO IKCIUTyaTalluH TH-
JPOMENMOPATUBHBIX CUCTEM YCHJIMBAIOTCS Tpe-
OOBaHUS K OXpaHe MPUPOJIBI, BOIPOCY pPalLUO-
HaJIBHOTO BOAOMOTPEOSEHUS AJI OpPOILAEeMOro
3emieienus—Han0oee KPyImHOTro NoTpeOuTens.

Hayuno o6ocHOBaHHOE HOPMAaTHBHOE BO-
J0NOTpeOIeHNEe CeNbCKOXO3SHCTBEHHBIX KYJIb-
Typ B HACTOSIIIIEe BPEMsI CTAHOBHUTCS OCHOBHBIM
B OpOIIAEMOM 3€MJIEIEINH, YTO C OJHOMI
CTOPOHBI OOYCIIOBIIEHO BO3pacTalounM aepu-
LIUTOM BOJHBIX PECYPCOB, a C APYyroit — tpedo-
BaHUSMU PAIMOHATIBLHOTO HCIIOIb30BAHUS 3EM-
JH.

HeotnoxHoi Mepoit B pallMOHaIBHOM HC-

MOJIb30BAHUU OPOCUTENILHON BOJIBI MIPH OpOIIIe-
HUH 3€MEIb SBISIETCS OCHAIICHUE BOJIOPETYIIHU-
PYIOIINX COOPY)KEHUI W3MEPUTEIFHBIMU yC-
TPONCTBaMH M TPUOOpAaMHU UIS y4eTa BOJABI Ha
BOJIOPACTIPEICTUTEIBHBIX ~ BOJIOCOOPYKCHHSX.
Y4eTu peryniupoBaHue BOABI SBISETCS TTIaBHBIM
MEpOTPUSITHEM TUIAHOBOTO BOJIOOIB30BAHUS.

Buenpenne cpeactB Bogoyuera oOecrie-
YUT 3HAYUTENBHBIA DJKOHOMHYECKHA d(pdekrt
opomaeMomy 3emuenenuio. Cpeacrsa Bogoyue-
Ta HA THIPOMEIMOPATUBHBIX CUCTEMaX JIOJIKHBI
YUUTBIBATh JKCIUTyaTallHOHHBIC, KOHCTPYKTHB-
HO-CTPOHTEJBHBIE W TEXHHUKO-IKOHOMHUYECKHUE
TpeOoBaHUSI.

OnpIT HAay4YHO-HCCIEAOBATENbCKUX Opra-
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HU3AaLUA M TPaKTHKa MPOM3BOACTBA ITOKAa3bl-
BAIOT, YTOOPOLICHHE BECbMa’r((PEKTHUBHO INpH-
HQ/IJIeKAIIEM Hay4HO-OOOCHOBAaHHOM IpHUMe-
HEHHH yJ00pEHUH.

JIJ1s 3HAaUUTEIBHOTO MOBBIILIEHUS YPO)KAEB
3€pHOBBIX KYJIbTYpP B 30HaX HEJIOCTATOYHOIO U
HEYCTOMYMBOIO YBIIAXXHEHHS Ha OPOLIAEMBIX
3emisix HeoOxoaumo mpuMmeHsATh 200-250kr/ra
nerctByromero BemectBa NPK, a mom Ttex-
HUYeckue KynbTypbl okono 400kr/ra. Menuopa-
LU U XUMU3aLKs 3eMeNb M03BOJISET NOBBIIIATh
CPEIHMM ypOKall 36pHOBBIX KYJIbTYpB JBa pasa,
a 1pyrux-B 2,5-3 pasa.

[IpumeHeHne yBeNIWYEHHBIX 103 YHOOpe-
HU mpuMepHo Ha 50% BbIIIE OOIIETPUHSTHIX
7103 JUIsl HEOPOIIAEMbIX YCJIOBHH, CIIOCOOCTBYET
3HAYUTEIBHOMY IOBBIIICHUIO YPOXKAEB CENbCKO-
XO3AMCTBEHHBIX KYJIbTYpD M YJYUYLICHHIO Kaue-
CTBa MPOJYKLUH, TaK KaK yAOOpEeHUs Mmpeaymnpe-
XKJTAIOT TPOIIECChI POCTOBOTO pa3daBieHUs B pac-
TEHUSIX, BO3JEIBIBAEMbIX Ha OPOIIAEMBIX 3€MILSIX.

[Ipumenenue y1oOpeHHil ¢ y4eTOM BBIHO-
ca NMUTATENbHBIX BELIECTB PAcTEHUSIMM Ha 3a-
IJTAaHUPOBAHHBIN ypOXkal MO3BOJISET MOBBICUTH

coJiep>KaHue MPOTEUHA B 3€JICHOI Macce U CeHe
TpaB, KJICHKOBUHBI B 3epHEIIICHUIIBI, Kpaxmama
B KapTodene, caxapa B IUI0JaX U SATOAAX.

O PeKTUBHOCTH TMOJMUBHOTO 3eMIICACIHUS
MIPEAOTIPEACIIICTCS TEXHUYECKUM YPOBHEM OpO-
CUTEJIBbHBIX CHCTEM U COBEPIICHCTBOBAHHEM
SKOHOMMYECKHX  B3aMMOOTHOIICHHH  BOJO-
MOJIL30BAaTENICH. 3a MOCIIEIHUE TONLI U3MEHHUIICI
TEXHUYECKUNH  YPOBEHb, CTPOHMTEIBCTBO |
AKCIUTyaTaIlsl OPOCUTEIBHBIX CUCTEM.

OnbITH TTOKA3aH, YTO MPHU YAOOPEHUSAX C
WHTEHCHUBHBIM OPOILIEHHUEM YaCThIMH TOJHUBAMHU
HEOOJIBIIMMH TIOJIMBHBIMH HOPMaMH € TOJAJIEP-
)kaHueM (0koJ075%) mpeanosMBHONW BIAKHO-
CTH TIOYBBI, MMO3BOJIIOT 3HAYUTEIHLHO COKPATUTH
OpPOCHUTENBHYIO HOPMY M CHU3UTH KOd(hPHIHeHT
BOJIOTIOTPEOJICHUST  KaXJAOW  BO3JEIBIBAEMOM
KYJIbTYpBl Ha OpolIaeMbix3 emisix. M3 koTopoii
BUJIHO, YTO CaMbIi BBICOKHM ypOXKailli U Hau-
MEHBIHE KOIPPUIUEHTH BOJOMOTPEOICHUS
MOJIy4eHbl TPU OPOILICHUH C TOIJAEPKAHUEM
Brnaxkaoctu noussl 80% IIIIB B cmoe 0-50 cm
opocuTelIbHAsT HOpMa TpH 3TOM ObUla Hau-

MEHBIIIEHN.

OpocuresabHast HOpMa M K03 puumeHT BoIONOTPed/IeHUs OT/AeJAbHbBIX KYJIbTYP
NPH JAHHOM NMPeANO0JUBHON BJIAKHOCTH MOYBBI

P — Opocurennnas Ypo:xkaii KOpMOBBIX Ko3¢pdunuent
P HOpMa, MO /ra KOPHEIJIOA0B, 1/Ta | BOAONOTped/eHHus

0,

[IpennonuBHas BiaxxHocts 70% III1B B 2250 564 400

cioe 0-50 cm
0,

[IpenmnonuBHas BiaxxHocts 70% III1B B 2260 562 440

cioe 0-100
o,

[MpeanonuBHas BiaxHocTsb 80% IIIIB B 2040 683 300

cimoe 0-50 cm
0,

[MpeanonuBHas BiaxHocTsb 80% IIIIB B 2260 625 360

cioe 0-100 cm

DTO TMOJOKEHUE TOITBEPKAACTCSI MHOTO-
JIETHUMH HCCIIEIOBAaHUSIMHM M MOKa3bIBaeT, YTO
MIPU PETYISIPHBIX TOJIMBAX CEJIbCKOXO3SIHCTBEH-
HBIX KYJBTYp C COOJIIOJIGHUEM 3aJIaHHOW TIpeIl-
TTOJIMBHOW BJIQXKHOCTH TIOYBBI U TJIyOWHBI €€
MpoMavynBaHus, (PU3NYECKOE HCIAPEHHE BOJIBI
npoucxoaut Jumbe u3 ciaos 0-35-50cm. Oto
MOATBEPIKIAETCS TmporeccaMu  (HOPMUPOBAHHUS

TCHETHYECKUX TOPH30OHTOB COJIOHIIOBH COJIOH-
IIOBBIX IT0YB, I/I€ MOIIHOCTH COJIOHIIOBBIX TOpPH-
30HTOBB Ipeo0iasaroleM OOJIBIIMHCTBE pail-
OHOB pacmnpocTpaHeHHs HuX Hempesblimaer O-
35cm, pexe 0-50cMm, TO ecTh ¢ rOpHU30HTA, U3
KOTOpPOTO TPOUCXOIUT E€CTECTBEHHOE (hu3Hue-
CKOE€ HCIapeHue BOJIBI.

OpanM w3 >PPEKTUBHBIX CHOCOOOB HH-
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TEeHCU(UKALUN OPOIIAEMOT0 3eMJIe/IeNus SBIIs-
eTcsd TNPUMEHEHHE MHUHEpaIbHBIX YIA0OpEeHUil.
Pocr mpoayKTHBHOCTHM TIekTapa OpOLIaeMOi
MAIIHU JOCTUTHYT B pe3yJIbTaTe€ BHECEHMs IIO-
BBIIIEHHBIX 103 ynoOpeHuil. EctecTBeHHO,4 TO
MIPUBHECEHUH ONTHUMAJbHBIX 1103 YAOOpEeHUH—
azota 60-120 kr/ra, ¢dochopa 30-90 «xr/ra,
kammst 45-90 kr/ra, ypo>KaHOCThH KOPMOBBIX
KyJbTyp TNOBBIIIAETCA: JIOLEpHbIHA 9-12%,
JIOLEPHO-3T1aKOBBIXCMecer Ha 17-27%, KyKypy-
3bl M CyJaHCKOM Tpasbl Ha 41-75%. Ilomyuenue
TaKuX NPHOABOK ypokail MO3BOJMT IMPOU3BO-
JUTHh Ha OpPOILIAEMBIX 3€MJISIX OKOJIO 3 MWJITOHH
KOPMOBBIX €IMHHUL, YTO COCTaBJISIET IIOYTH
TPETh MOTPEOHOCTH )KUBOTHOBOJICTBA B KOPMax.

MHOroJIeTHUMH HUCCIIEOBAHUSMH BBISIB-
neHbl 3G(EeKTUBHBIE BUABI M 0361 MUHEPAIh-
HBIX YyJOOpEeHUIl NOJ OCHOBHBIE OpOIIaeMble
KyJIbTypbl ceBo0OOpoTOB. Tak, B 30He IpeKas-
Ka3CKHX 4EepHO3eMOB, ciaboobecrieueHHbIX (o-
chopoM, MaKCHUMalbHble MPHOABKU YypoxKas
MOJIyYEHBI: JIIOLIEPHBl NIPU BHECEHUU IO HeEe
N70P240 B 3ammac Ha Tpu roja.

Bonee yem Ha 50% npubaBnsuu B ypokae
KyJbTYpbl TOXHHBHOTO TnoceBa. Ilpu sTom
ONTHMAaJbHasl /1032 MHUHEPAJIBHBIX yI0OpEHUI
COCTaBJICHA. OJIA ropoxa-OBca-N140P170, KYKYypYy-
3Bl U TOPOXa-MoIcOIHeYHUKa-N70P36K30.

B noitMe pek, KOTOpble XapaKTepu3yeTcs
ciaboit ryMuQUKaIue, mox KOPMOBBIE KYJIb-
Typbl 1I€71€CO00pa3HO BHOCHUTH a30THBIE TYKH.
[Ipu »TOoM HaubonblIue NPUOABKU ypOXKas
o0ecreynBaroT 3J1aKOBbIE TPABOCTO M OpoOIllae-
MBIX MacTOMII €O 3JIAKOBBIMH TPAaBOCTOSIMHU.
OnTuManbHOM HSKOHOMHYECKH BBICOKOA(QEK-
TUBHOU 10301 ynoopeHuid susieTcst NoaoPgoKeo.
dochopHo-KanuitHbIe yI00peHUs BHOCAT OCe-
HBIO, a30THBIE APOOHOB YeThIpe mpuema no 60
KI/Ta pPaHO BECHOM W MOCHEe KaXAOro LUKIa
CTpaBIMBaHUS.

BHeceHne onTUManbHBIX 103 yIO0OpeHUi
IIpM MUHTEHCUBHO MOPOLIEHHM IO3BOJISIET ILIU-
poko u 3(PPEKTUBHO HUCIIOIB30BATH JOK/IEBAIb-
Hble MalKUHbL. OpOIICHHE N0KIEBAaHUEM IIpaK-

TUYECKH WCKJIIOYACT OMACHOCTh 3aCOJICHUS U
3a00JIauMBaHMsI MOYBBI U MOXKET C TapaHTUCH
obecrieunTh MOTPEOHOCTh PACTEHHUI B BOJE BO
BCE (1)21351 Bereraiuy, B TOM 4YHUCIC HU B
KPUTHYCCKHE TTEPHOIBI.

BoBcex 30Hax HEZOCTaTOYHOTO W HEYC-
TOWYMBOTO YBJIAXHCHUS OpOIICHHE MOXKET
ObITh A(PPEKTUBHO TONBKO TOTHA, KOTJa Ipa-
BWJIBHO pa3pabOTaH €ro pexuM M CIocoOl Io-
JMBa C Y4YETOM CBOWCTB IIOYBHI,

YeCKMX OCOOCHHOCTEH pacTeHUH.

Ouomoru-
Ilogaua u
pacnpezeneHue BOJbl Ha OPOIIAEMBIX MacCUBax
JIOJDKHA COOTBETCTBOBATH MOTPEOHOCTSIM KYJIb-
Typ U HPHUPOJHBIM YCJIOBUSAM, B KOTOPHIX OHHU
npouspacTtatoT. CyLIeCTBYIOT pa3jiuy4HbIE CIIO-
coOBl NOJIMBA, U BCE OHM IO-PA3HOMY BIHSIOT
Ha (U3MUECKHE CBOICTBAa IOYBBI, pa3BUTHE
KOPHEBOW CHCTEMBIM Ha3eMHBIX OpPraHOB pac-
teHuit [5]. B mHame Bpems Haubonee pac-
IPOCTPAHEHbI TOBEPXHOCTHBIE CIIOCOOBI TIO-
JauBa: o 060po3aaM, 3aTOIUIEHHE MOoYeKaM, JIu-
MaHHOE opoleHue. VX ocymiecTBieHue Hesa-
TpyaHeHo. He TpeOyeT nopororo cnenuaabHOTO
000pyJI0BaHUS U JONOJHUTEIBHOW SHEPTUH JUIs
pacrpesienieHust BOJbl Ha  IIOJIE,
HE00XO0IMMO MPU JA0XKICBAaHUU.

JloKJieBaHHE MOKET TNPUMEHATHCS NpHU

Kak 3TO

Pa3IMYHBIX TOYBEHHBIX, peNbe(HBIX U THIPO-
JIOTUYCCKUX YCIIOBUAX Y4YaCTKa, MMPUTOJHOIO
s opomieHus. IlonuBHas HOpMa IpU 3TOM
crioco0e ToJIMBa peryaupyercs 0ojiee TOUHO U
MOJIaCTCSl  PaBHOMEPHOMY  pacIpeesICHHIO
BOJIBI IO TTOBEPXHOCTH Toist. Kpome Toro, 3ToT
CHOCO0 XapaKTepU3yeTcs NEUICBBIM CTPOUTEIh-
CTBOM OpOCHTEIILHOW CETH, 3KOHOMHEH 3e-
MEJILHOM TIJIOIAIU, OCYIIECTBISCTCS CIICIHAlTb-
HbIMHW MalllMHaMXW W YCTaHOBKaMH, pacipce-
ACIHAOIAMHA  BOJAY IO TOBCPXHOCTHU IIOJA B
(dopMe eCTeCTBEHHOTO IOXIs, HO CO 3Ha4H-
TCIBHO 60J'II>HICI>1 HUHTCHCUBHOCTHIHO U MCHb-
MM ee pacrbuieHueM. K TON0XHTEeNbHBIM
Ka4yecTBaM JIOKACBAHUS OTHOCUTCS W TO,4TO,
OpU  paclbUICHWH BOJA CMBIBACT TIbUIb C

JIUCTBHECB paCTeHHﬁ, 4TO yJIydliacT Uux CBETOBOM
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U Ta30Bbli pexuMm. [lpu moKaeBaHWW BoIa
OBICTpEE TOXOJUT JIO TIOTPEOUTEINsI - PacTEHHUS,
T.e. JUCThEB C OONBIIMM YBIQKHEHUEM BO3-
nyxa, IIpy 3ToM Hucrapenue okono 10%.
OnHako, DOXIEBAaHHE HE MOXKET ObITh
OJIMHAKOBO A((HEKTHBHO JJIST BCEX OPOIIAEMBIX
MacCCHBOB. JTO CBSI3aHO C TPUPOJHBIMH, KIIU-
MaTHYECKHUMHU, OMOJIOTHYECKIMHE, THAPOIIOTHYC-
CKUMH YCIIOBHSIMH OpOIIAEMbIX y4acTkoB. Ha-
pUMep, TIPU JIOKICBAHUU TPOUCXOTUT Pas3py-
IICHUE MACJIOCOJICPKAIINX BOJOCKOB Ha JIMCTh-
SIX, 4TO ycuiImBaeT ucnapenue. He nenecoobpa-
3HO TPUMEHSTH JI0KIEBaHUE, €CITH BOJa COJep-
JKUT TIOBBIIICHHYI0 MHUHEPATH3AIUI0, TTOCKOJIb-
Ky OCemaHWe coJIed Ha JIMCThAX BBI3BIBACT
oxxoru. JloxkaeBaHue SBISETCS XOPOIIUM HCTO-
YHUKOM OOpBOBI C 3aMOPO3KaMH, T.K. TIO3BOJISICT
MOBBICUTH TEMIIEpaTypy BOJbI U moYBBL. Oco-
O0eHHO 3((EeKTHBHO [MOKIEBAaHUE HA FOKHBIX
YepHO3eMax.
CrnenoBarenbHO, Haubosiee MPUEMIIEMBIM
crocoboM ImosiuBa B BOCTOYHOW ['py3um sB-
JsIeTCsl TOKIEBaHHEe, KOTOPOE I03BOJISET-HAU-
OoJsiee palMOHAIBHO HCIOJIB30BATH OPOCUTEIh-
HYIO HOPMY;
e yMCHBIIACT TIOJMBHBIE HOPMBI H B
MEHBIICH CTENEeHU CTPYKTypy  TIO-
YBBI, YTO CIIOCOOCTBYET MOBBIIICHHUIO
TUTOIOPOJINSE

® DPaBHOMEpPHO paclpeiessieT BOAY IO
MOBEPXHOCTH TIOYBBI, YTO B OOJBIICH

CTEIEHH MPEeAYNPEeXIAeT 3aCOICHUE U
3a00Ja4MBaHKE [TOYBBI;
® [03BOJISETIIPUMEHATHOCBEKUTEIbHBIE,
MIPUIIOCAOYHBICTIOIUBBI
BECbMaMaJIbIMU
nousHEIMIHOpMamu 1 00-200n°/ra;
® [I03BOJISIET MPUMEHSTH MOJMBHI C OJ-
HOBpPEMEHHOM 00pabOTKOM MTOCEBOB 10
XMMHKAaTaMH, HE JOMyCKas WX pac-
MPOCTPAHEHUsI 3a TIPEeAeibl OpoIla-
€MOro y4acTka, YTO CIOCOOCTBYET
COXPAHEHMIO OKPY’KaIOIIEeH Cpebl;
®  JI0XKJIEBAaHHEITIO3BOJISICTOCYIECTBISITEU
HTCHCHUBHBIUPEIKUM OPOILIEHUS ITyTEeM-
YaCThIX NTOJIMBOBHEOOJIBIINMHUI03aMH.
OpocurenbHble CHCTEMBI, OCTPOCHHBIE
JUIS OpOILEHHs] HE3aTOIUISIEMbIX KYJIbTYp: OBO-
IIHbIX, TE€XHUYECKHUX, KOPMOBBIX M XJEOHBIX
3€PHOBBIX, B TOM YHCJIE€ KYKYpY3bl, JOJDKHBI
CHOCOOCTBOBAaTh MHTEHCHU(HUKAIIMKA OPOIIAECMBIX
3eMeNb, TEM CaMbIM yIy4lllaTh W HamOolee
3¢ (HEeKTHBHO WCIOIB30BATh IUIOJOPOANE TIOY-
Bbl. [IpakTHKa 1Mokasana, 4To ¢ BO3/EIbIBAHUEM
KyJIbTYyp HpU OpOILIEHUH, KpPyroBOpOT oOpra-
HUYECKUX BEIIECTB B [TOYBE 3aMETHO yCKOpSET-
Cs 1O CPaBHEHHMIO C HEOpOLIaeMbIM 3eMmJiejie-
JueM. JTO crnocoOCTBYET TOMY, YTO MOTEHLH-
aJIbHOE TIOJOPOJUE OpPOIIAEMBIX 3€MEIb exkKe-
TOZHO BO3PACTAaeT BO CTOJBKO pa3, BO CKOJBKO
YBEIINYUBACTCS yPOXKAi BO3/IEIBIBAEMBIX KYJIb-
TYyp TI0 CPAaBHEHHIO C OOTapHBIMH 3EMJIISIMH.

3AK/IFOYEHUE

[TosTomy, B mensx Hauboiee pamuo-

HIBHOTO © 3(PQPEKTUBHOTO HCIIOJIB30BAHUS
OpOLIAEMBIX 3eMeb HEOOXOJMMO:

® B K&K/IOM XO3SHCTBE, Ha KXIOM OpO-

IIIaeMOM MacCHBE pa3paboTaTh BHEApPE-

HHE M OCBOUTDH CIICIMAIU3UPOBAHHBIC

ceBOOOOPOTHl C MHOTOJIETHUMHU Tpa-

BaMH B COOTBETCTBHH C YCJIOBHSIMH U

cIieraan3alfei JaHHOTO XO3SHCTBA;

® KyJIbTYpel BCE B 000POTE TOJIKHBI
OBITh TIOIOOPAaHBI TAaK, YTOOBI MX Be-
TeTAI[MOHHBIA TIEPUOJT MO3BOJISUT HAHU-
0oJiee MOJIHO MCIIOJIL30BAaTh COJIHEY-
HYI0 DHEPrui0 JUIsl HAKOIUICHUS Op-
FaHUYECKOTO BEIIECTBA WIIM TaK, 4YTO-
OBl Ha OJIHOM TIOJIC BEHIPAIMBATH JIBE
KYJIBTYPBI B TOJI;

e Bce B 000pOTax JOJKHBI IPUCYTCTBO-
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OPI'AHM3AINA OXPAHBI OPOITAEMBIX 3EMEJIb U ITYTH X YCOBEPIHIEHCTBOBAHU A

BaTb IIOCEBBI MPOMEKYTOUHBIX KYJIb-
Typ, Tak, 4TOObI paHHEHl BeCHON u
MIO3IHEN OCEHBIO II0JIS HE IIyCTOBAJIH,
IpU 3TOM BO3MOXHO OoJsiee TMOJIHOE
HCIIOJIb30BaHNUE BEreTallMOHHOIO TIe-
pHOJla M HAKOIUIEHHE OpPraHM4eCcKOro
BEUICCTBA;

® [IMPOKO BHEAPATH CIOCOO OPOIICHUS
JOKIEBAaHUEM MaJbIMU TOJIUBHBIMU
HOpMaMM M YacTbIMU IIOJMBaMHU C

YBIIQ)KHEHUEM KOPHEOOMTAaeMOro ClIosi
B KOTOPOM pPAaCHpOCTPaHEHO
80-85%

CUCTEMBI PaCTECHUN;

ITOYBBI,

OKOJIO BCEH  KOPHEBOU
e cucrema yaoOpeHHH Ha opolIaeMoM
MacCHUBE 110 BBIHOCY HE3aIIaHUPOBAH-
HBIH ypoxaii TokHa OBITh pazpaboTa-
Ha C y4€TOM MOTEHIIMAIBLHOU BO3MOX-
HOCTHU pacTeHui

K101 KyJIbTypBI CEBOOOOPOTA.

MIPOYKTUBHOCTH

JIureparypa

OxoHoMHYecKas 3PPEKTUBHOCTh peaduIuTaluu
OpOCHUTENBHBIX crucTeM Kacrickoro paiiona. CO.
HayuHblx TpynoB MBX wum. II. Mupuxynasa
Ne69, 2014, ctp. 105-110;

KynpenmBmwin 11.3., Cuunnasa I1.0., b3uasa
K.TI'. Perymupylomas ceTb B ciydae NUTaHUS
MOBEPXHOCTHBIMH BOJAMH M MPUHIMII €ro
neiictuii. CO. HaydHBIX TpymoB Ne69 2014.
cT.153-155;

3.

4.

CepoBa E., Auopix P. 'ocymapcTBenHble mpo-
rpaMMbl TIOIJIEPKKH CEIbCKOXO035ICTBEHHOTO
KpenuTa B MEpeXxOoAHoi 3KoHOMUKe// Bompock
skoHOMHKH, 1998-Nel1.C. 127-135;

Yemer A.C., JIpsuenko A.B., Jlonmartosa JI.I'.
OpraHu3anoOHHO-X035CTBEHHbIE aCIIEKTHl HC-
MOJIb30BAHUSI OPOIIAEMBIX 3eMenb, MocKBa:
N3n-Bo «By3oBckasg kauray, 2011.
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I'py3HHCKOr0 TEXHUYECKOTO YHUBEPCUTETA

Ip. M.Yasuasamse 60°, 0179, Toumuicn, ['py3us

BBEJIEHUE

OpouleHre OTHOCUTCA K THAPOMEIHO-
panuu, KoTopas TpelCTaBiIsieT co0o psa Mep,
HAMpaBJICHHBIX Ha JOJTOBPEMEHHOE YIiydlle-
HUE BOJHOIO PEXHMa IMOYBHI C LEJIbIO MOBBI-
HIeHUS €€ YPOKANHOCTH.

OpolieHne yiIydiaeT cCHa0KeHHe KOpHeH
pacTeHud BIJIATOM W MUTATEIbHBIMH BEILIEC-
TBaMHU, CHIJKAET TEMIIEpaTypy MPU3EMHOTO
CJIOSl BO3AyXa M YBEJIMYMBAET €r0 BJIAJKHOCTD.

[Tox opouieHneM noapa3yMbIBaeTCs

HCKYCCTBEHHOE BBEJICHHE BOJbBI B IIOYBY, HC-
MBITHIBAIONIYI0 TOCTOSHHO WJIH NEPUOJIUYECKH
HEJOCTATOK BJIArd, JUIsl NOJyYEHHUS] yCTOWYUBBIX
U BBICOKHX YPOXa€B CEIbCKOXO3SMCTBEHHBIX
KyJbTYD.

Bocrounas I'py3uss HaxoauTcs B 30HE
HEYyCTOWYMBOIO yBIaXXHEHUA 3eMenb. [l mo-
BbILIEHUSI  3(PPEKTUBHOCTH  CEITBCKOXO3SM-
CTBEHHOT'O INPOU3BOJICTBA HEOOXOJUMO pa3BU-

BaTh OPOIIA€MO€ 3EMIICACIINC.

OCHOBHASA YACTDH

BoccranoBiieHne W pa3sBUTHE OPOILEHUS
3€MCJIb CTAHCT BO3MOXHBIM B pCSYHBTaTC
MIPUHATUSA PsAa MEP, & UMEHHO:

® COBCPIICHCTBOBAHHS  IPOCKTHPOBA-

HUSI, CTPOMTENBCTBA M DKCIUTyaTaIluH
MEJIMOPATHBHBIX CHCTEM HOBOTO IIO-
KOJICHHS;

® DPCKOHCTPYKIIMM H  MOJCPHU3AINN
JIEHCTBYIOIINX CHCTEM Ha OCHOBE aB-
TOMAaTH3aIHH;

e pa3pabOTKU M BHEAPEHHUS HKOJIOTH-
yecKH O€30IMacHBIX U SKOHOMHYECCKH
3¢ (HEKTUBHBIX METOJIOB, TEXHOJIOTHIA
U TEXHUYECKHX CPEICTB OpPOIICHHS
3eMEb;

L] COBepHICHCTBOBaHI/IH CUCTCMBI HOpMI/I-

pOBaHUsA KadyCCTBa OpOCHTeHBHOﬁ BO-

Tl

® CO3JaHMs 3aMKHYTBIX CHCTEM BOJIO-
M0JIb30BAHUS HA OCHOBE HOBBIX TEXHO-
JIOTUH PeryJIMpOBaHUs KauecTBa BOJbI;

e Opra"u3anny BOJIOYYETA;

® COBEpLICHCTBOBAHMUSA CHCTEMBl MO-
HUTOPUHIA HA OPOIIAEMBIX 3eMJISIX;

® pa3BUTHUS OPraHU3AIMOHHO-3KOHOMHU-
YECKHX OCHOB BOJIOTIOJIb30BAHUS H
(YHKIIMOHMPOBAHUSI  OPOCHTEIBHBIX

CHCTEM.

Heo6xonumMocTe B OpOIIEHUH 3€MeNb 10
KJIMMAaTUYECKUM YCIIOBUSAM ONpeAessieTcsl MoKa-
3aTeNIIMU  yBIIQXXKHEHHOCTH Tepputopun. B Ha-
Yaje MpOoLUIOTro BeKa ObUIO MPEUIOKEHO Xapak-
TEpU30BaTh 3Ty YBIAXHEHHOCTh KO3(DHUIIHCH-

TOM YBJIQXKXHCHUS, PaBHBIM OTHOIICHHWIO KOJIH-
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OLIEHKA HEOBXOJIMMOCTHU U YCJIOBUS IIPOBEJIEHU S OPOLLEHMS 3EMEJIb B BOCTOUYHOM I'PY3UU

4yecTBa aTMOC(EPHBIX OCAJIKOB K UCMAPSIEMOCTH
3a rof,.

B pernonax c¢ K=l-yBnaxHeHue HOp-
MmanpHOe; K>1- m30srrounoe; K<l-memocrta-
TOYHOE.

VBIaXHEHHOCTh CEIIBCKOXO3IMCTBEHHBIX
3eMeNb XapaKTePU3yeTCs THAPOTEPMHUYECCKUM
koapdunmentom (I'TK):

I'TK=10}_

Py/Y.,
rae ) Pp — CyMMa OCaJKOB BEreTallMOHHOTO
HEpUOJA, MM: )t —CyMMa CPEIHECYTOYHBIX
temnepatyp Bbie 10°C 3a TOT ke nepuo/I.
Korma ITK cocraBmser 0,5,
cuutaercs cyxum, 0,6-1,0 — 3acynumBbIM;
1,6—2,0 — U30BITOYHO BIIAKHBIM.

KiuMar

JIJ1sl OIICHKH BJIAaroo0ecreYeHHOCTH Me-
TOJIOM BOJIHOTO OallaHCca TMOJIsl HA OCHOBE y4éTa
€ro TMPUXOTHOW YaCTH, TO €CTh aTMOC(EpPHBIX
OCaJIKOB, U PACXOJIHOM — CTOKa M HUCIHapeHUs
npeaiokena gpopmyna:

Ko =A w/ Eo,
rae Ko — ko dunment Bognoro 6ananca; A
L — CPETHETrOZ0Basi CyMMa OCaJKOB, MM; |—
BEJINYMHA TOBEPXHOCTHOTO CTOKA (ompeens-
€TCsl ONBITHBIM NyTEM), MM; Eo — ncnapenue
3a TOJ, MM.

DTO MO3BOJIMIIO Ha TeppuTopuu Bocto-
yHOU ['py3uu BBIACIUTH TPU 30HBI yBIKHCHUS:
n36pITouHoro — Ko>1; HeycroitunBoro — Ko=1;
HenocraroyHoro — K<1.OnHako, npu nepcrnex-
TUBHOM OIICHKE BO3MOXKHOCTH IPOBEJICHUS
OpOIlIeHUSI 3eMelb B HCCIeNyeMOol o0macTu,
KpoMe KIMMAaTHYECKHX YCJIOBH, HEOOXOAMMO
TaK)KE YYHUTHIBATH psiA (HaKTOpOB, a MMEHHO:
KOJIMYECTBO M Ka4€CTBO BOAHBIX PECYPCOB, BOJI-
HO-(U3MYECKHE CBOMCTBA MOYB, T€OJOTUYECKOE
CTpOoeHHE 00J1acTH, OCOOCHHOCTH penbeda, TO
€CTh  PACWJIEHEHHOCTh  JOJUHHO-0aOYHOMN
CEThIO, BOAOIPOHUIIAEMOCTh pebedoodpasyro-
IIUX TOPO/I.

Jnst opoleHuss 3eMenb UCHOJIb3YIOTCA
MOBEPXHOCTHBIE U ToJ3eMHbIe BoAbl. K moBep-
XHOCTHBIM HMCTOYHUKAM BOJIBI OTHOCSTCSI PEKH

U BOJIOXpaHWIUIIA, & TAK)KE MECTHBINA CTOK, 3a-
peryinupoBaHHbli npynamu. lIpu ucnons3osa-
HUU TOBEPXHOCTHBIX W TOA3EMHBIX BOJ IS
OpOIICHHS YYHUTBHIBAIOTCS MOTPEOHOCTH B BOJ-
HBIX pecypcax TOpOJICKOIO U CEIbCKOXO03sM-
CTBEHHOT'O BOJIOCHAOKEHMsI, PHIOHOTO XO3sHC-
TBa, peKpeaLuu u Jp.

OporieHnre 3eMenab BO3MOXHO TPU OIIpe-
JIEJICHHOM KauecTBE BOJ BECEHHEro CTOKa, a
TakKe TMOJ3EMHBIX BOJI, HCIOIB3YEMBIX IS
MOJINBA 3€METTb.

Kak ycraHOBIIEHO, TNPUTOAHOCTH BOJBI
JUIsL OpOIIEHHS HEOOXOAUMO NPOU3BOAUTH C
y4eToM: OOIero coaepKaHusi cojied B BOJE;
XUMHYECKOTO COCTaBa BOJIbI; MEXaHUYECKOIO U
MUHEPATOTUYECKOTO COCTaBa MOYB, & TAKKE HX
BOAHO-QU3NYECKUX U  (UBHKO-XUMHUYECKHUX
CBOMCTB; JPEHUPOBAHHOCTH TEPPUTOPUH JO-
JIMHHO-0AJIOUHON CEThIO; TTTyOUHBI 3aJIeraHus U
XUMHUYECKOTO COCTaBa TPYHTOBBIX BOJ; TEXHH-
KM Y TEXHOJOTHH TOJIMBA 3€MEIIb; COJICYCTOM-
YUBOCTH OpPOILIAEMBIX CEIbCKOX039HCTBEHHBIX
KyapTyp. s OOJBIIMHCTBA CETBCKOXO3SM-
CTBEHHBIX PACTEHHI JOIMyCTHMas MUHEpalu3a-
1[Usl BOJBI AJIs TIOJIMBOB HE JIOJDKHA MPEBBIIIATH
/7, Tak Kak OoJbllee coaepKaHUe PaCTBOPEH-
HBIX COJIEH MOXXET MPUBOAHWTH K BTOPUIHOMY
3aCOJICHUIO I10YB .

JlommycTrMasi MUHEpaIu3ausi OpOCUTENb-
HBIX BOJI OINpEAENSeTCs] Pa3Iu4YHbIMU METO/a-
mu. Tak, B ¢popmyne M3pasrnbcena momyctumast
MUHEpanu3anus (C) MpsSAMO MPONMOpIHOHATBHA
COJIepKaHUI0 cojieil B mouBe (S), MIOTHOCTH
nouBkI (¥), MOIIHOCTH yBiaxHsemoro cios (H)
¥ 00paTHO MPOMOPLIHUOHAIEHA MOITHOCTH CIIOS

OpocUTEeIBHOM BOJIBI (M):
_ Syl

Fi
OpHako, KauecTBO ITOJUBHON BOJIBI 3aBH-

CUT HE TOJBKO OT OOIIEro KOJUYeCTBa pa-
CTBOpeHHI)IX BCUICCTB, HO U OT COOTHOLICHUA
OCHOBHBIX XMMHNUYCCKHX KOMIIOHCHTOB. HaI/I60-
Jiee BPEIHBIMH IS PACTEHHH CUHUTAIOTCS COJIH
Hatpus: Na,COs, NaCl, NaHCO;, NaSO4, a
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Maucas JI.A., 'oruamsunu I'.A.

coemuaeHus Kanbiusa (kpome CaCL,) — 6e3-
BpenHbl. [loaTomy, mpu oLeHKEe BOX sl OpoO-
LIEHUsT HEOOXOAMMO OIpeNeNiTh COOTHOIIE-
HUe:
Cat+ Mg
Na

TpeboBaHMsIMM K KauyecTBY BOABI JJIs
opolieHusl 3eMenb ['py3un NOIKHA B MEPBYIO
oyepeb YYUTHIBATHCSI HEOOXOIUMOCTh COXpa-
HEHUSl E€CTECTBEHHOI'O IIIOJOPOANS YEpHO3E-
MoB. Ilpu sTOM, Henmb3d NOmMycKaTh pa3BUTHE
MIPOLIECCOB OCOJIOHLIEBAHUS, COA000pa30BaHUS
u 3acojieHuss. Kak ycTaHOBI€HO, HATpuil u
MarHvii paspymarT CTPYKTYypy U yXyAIIAIOT
BOJIHO-(DPM3NYECKHE CBOMCTBA MOYB, a KapOOHAT
u OuxapOOHAT HATpusi M MarHusi o0JagaroT
BBICOKOM TOKCHYHOCTBIO. [loBbIIEHHME conep-
YKaHWsI HaTPUSL U MarHusl B OPOCUTENBHON BOJE
MPUBOJIUT K HAKOIUIEHWIO HATpUs U MarHus B
MTOYBEHHO-TIOIJIOIIAONIEM KOMILJIEKCE U Jie-
CcOpOIIMHU KaJIbIIMS B TIOUBE.

Boxapl BeceHHEro CTOKa, KOTOpBIE, B OC-
HOBHOM, HCIIOJIB3YIOTCA UIsl TOJMBa 3€MEjb B
UMEIOT TUAPOKApOOHATHO-KAJIBIMEBbIM COCTaB.
Nx munepanuzamus cocrapnsier 150mr/m; pH —
7,0-7,4; conepxanue Hatpus — ot 0,5 mo 16
MI/11.

[To munepanuzanuu, pH Boabl U COOTHO-
LIEHUIO OCHOBHBIX HMOHOB, @ TaK)X€ C Y4YETOM
MEXaHMYECKOTO COCTaBa II0YB Ha OPOLIAEMOM
y4acTKe BCE BOJBI, KOTOPBIE MOXHO HCIIOJIb-
30BaTh JJI OpOILIEHUS YEPHO3EMHBIX IIOYB,
MOTYT OBITh pa3/ieJeHbl Ha YeThIPE Kilacca.

Bonp! I kitacca pu 3TOM MOTYT HCIIOJIb-
30BaThCs JUISL TMONIKMBA 0€3 MPUMEHEHUS XUMH-
YECKUX MEJIMOPAHTOB Ha BCEX BHJAX YEpHO3E-
MoB. Opomenue Boaoi II-IV kmaccoB mpuso-
JIUT K CHWKEHUIO YPOKAaHHOCTU CEITbCKOXO351M-
CTBEHHBIX KYJIBTYP.

OCHOBHBIMU ITOKA3aTEISIMU CTEIIEHU OIla-
CHOCTU pa3BUTHUS IPOLIECCOB 3aCOJIECHMS, OCO-
JIOHIIEBaHUS M COJ000pA30BaHMS NpPU OpOIIIe-
HUU 3€MENb SIBISIOTCS KOHILIEHTpalMs XJIopa,

cast Mgt
COOTHOLICHUA " ol % T T
Nz Mg~ &0a

pasnocts (COS™ 4+ HCOZ ) — (Ca** + Ca®®) .
Kak ycranoBieHo, B 3amamHoil obiactu

d Taxe

Boctounoii ['py3un mOBEpXHOCTHBIE U TIOA3EM-
HBIE€ BOJIbI B OOJBIIIMHCTBE CIIy4aeB IO CBOEMY
KauecTBy OTHocsATcS K | u B MeHblieil
creneHu ko II kimaccy opocuTenbHON BOABI.

ConepkaHue MHKpPO3JIEMEHTOB, TSXKEIIBIX
METaJIJIOB, OPraHUYECKUX BEUIECTB B BOJIE MPHU
MOJIUBE HE [JOJDKHO TPEBBINIATh MPEAEIbHO
JIOITyCTUMBIX KOHIeHTpauuid. [Ipu »Tom, oco-
00e BHMMaHHE CJIETyeT OOpaTUTh Ha COJEpXkKa-
HUE KaJMHf, CBHHIIA, PTYTHU, OpoMa, HUTPUTOB
Y HUTPATOB.

[Ipu oueHKe BIUSHHUS KadecTBA OPOCH-
TEJILHON BOJABI HA YPOXKANHOCTH CEJIbCKOXO035M-
CTBEHHBIX KYJBTYpP HEOOXOAMMO YYHUTHIBATH
COJIEyCTOMYMBOCTh pacTeHuil. Bce pacteHus
0oJsiee 4UyBCTBUTENbHBI K COACPKAHUIO B BOJIE U
MOYBE BPEIHBIX BEIIECTB B MEPHOJ IpopacTra-
HUSL CeMsH M Ha paHHEW CTaJud pPa3BUTHUS
pacTeHUid, 4YeM B MEPHOJ] UX CO3PEBAHUS.

Jl7is OIIEHKH TPUTOJHOCTH OPOCUTENBHOMN
BOJIbI CIIEAYET HCIIOJIb30BaTh MaTeMaTHYECKUe
METO/Ibl MPOTHO3a MU3MEHEHHS] BOJHO-COJIEBOTIO
peXUMa MOYB MOJ BIMSHMEM KauyecTBa OpO-
CUTEIBHOM BOABL /[l ynydmeHus KadecTBa
ATUX BOJ HMCIIOJNB3YIOTCS METObl pa3daBlieHus,
OTPECHEHUS U XUMUYECKON MEJINOpPALIUU.

BaxkHo y4MTHIBaTH Ha OpOIIAEMBIX 3€M-
JSIX OCOOEHHOCTH JTUTOJIOTUYECKOTO COCTaBa U
BOJIONIPOHUIIAEMOCTh pelibe()oo0pa3yrommx Mmo-
pon. BomomponumaemMocTs penbedoodpasyro-
IIMX MOpPOJ Ha paccMaTpUBaeMOW TEPPUTOPUU
HEOJIMHAKOBA.

HawuGonpiielr BoIOMPOHHUIIAEMOCTBIO 00-
Jaal0T BEPXHEACBOHCKHE TPEUIMHOBATHIE 3a-
KapCTOBAaHHbIE KO3 UITUEHT
bunbTpanuu KOTOphIX Aocturaer 250 M/CyTKu.

HU3BCCTHIKH,

Men u meprenu uUMe0T Kod3()UIUEHT (uib-
tpauuu ot 1 10 40 M/CyTKH, alTCKUE MECKU —

10-100, 4YeTBepTUYHBIE U HEOTCHOBbBIC
necku — 2—6. OueHb Mayol BOJOMPOHHUIIAC-
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MOCTBIO XaApaKTCPU3YIOTCA TJIMHBI MCJIOBOI'O0 H

IOPCKOJIEBOHCKOIO  BO3pacTa.  BakHeHmum
CBOWCTBOM IIOYBBI, KOTOpasi MOJBEPraercs IMo-
JIUBY, SIBIIIETCA COJEpKaHue B HeW ryMmyca. Kak
YCTaHOBJICHO, OPOIIEHHE CIIOCOOCTBYET aKTH-
BHU3allMM OMOXMMHUYECKUX IPOILIECCOB B IMOYBE.
OpnHOBpeMEHHO TMOJMBHAs BOJA, KOTopas Iie-
PUOIMYECKH CO37aeT U30BITOUHOE YBIAKHEHHE,
ocnabnseT a’poOHOE pa3NoKEHHE OpraHuye-
CKHX OCTaTKOB M YCHUJIMBACT UX T'yMH(HKAIIHIO.
[TosTOMy Ha TOJMBHBIX 3eMJISIX 0Opa3zoBaHUE
TYMYCOBBIX BEIIECTB HIET MHTECHCHBHEE, YeM
Ha Oorape, U BHECCHHE OPraHUYECKHX YJ100-
peHUIl TPUBOAUT K 3aMETHOMY HaKOIUICHUIO
MEepPETHOMHBIX BEIIECTB B MTOYBE.

Ha opomaembix 3emisix Ooibllioe 3Ha-
YeHHE MMEET MPOYHOCTh MOYBEHHOU CTPYKTY-
pel. BbICOKass MPOYHOCTH CTPYKTYPHI HMEET
oco0oe 3HaueHHE Ha OpolaeMbIX 3eMisix. [lpu
XOpolIel ee MPOYHOCTH HE MPOUCXOTUT BTOPHU-
YHOE 3aCOJICHHE 3€MeJb, YMEHBIIAETCS BO3-
MOKHOCTh OOpa30BaHUsI KOPKH, CHIKACTCS
WppUTaIOHHAs 3PO3HS.

[Ipu obGocHOBaHWMM BBIOOpA OpoOIIAEMOMN
TUIOUIAIA YYUTHIBAIOTCS OCOOCHHOCTH pelnbeda.
Tak, OONBUIMHCTBO HCCIENOBATENEH CUUTAIOT,
YTO TPUMEHEHUE [OKJEBATbHBIX YCTAHOBOK
HeoOxoauMo orpaHudmBath 10 ykioHa 0,01.
PacunenennocTteio penbeda OBpaKHO-OATOU-

HOM CETBIO OIpECNSIeTCS CTENEHb JPCHUPOBAH-

HOCTHU 3CMCJIb, NPCAHAZHAYCHHBIX JIA OPOIIC-

HUA. B ycloOBUAX HM3KOM E€CTECTBEHHOM
JPEHUPOBAHHOCTU TEPPUTOPUU MOKET IMPOUC-
XOIUTh TOABEM YPOBHS TPYHTOBBIX BOJ B
pe3yabpTaTe UX IOMOJHUTEIBLHOTO MUTAHUS TPU
MOJIUBE HAa YYacTKaxX OPOILUEHUs, YTO MOXKET
BBI3BaTh 3aCOJICHUE TIOYBEHHOIO ITOKPOBA.

Odenp OonbIIOE 3HAYEHHE TPU OpOIIe-
HUU 3eMellb UMeeT crocod monuBa. B cospe-
MEHHON MEJIMOpPAaTUBHOU IPAKTUKE PA3IU4arOT
HECKOJIBKO OCHOBHBIX CIIOCOOOB OpOIICHHUS:
JIOKJEBAHUE, KAalEJIbHOE OpPOIICHUE, MEIKO-
JIMCTIEPCHOE, BHYTPUIIOUBCHHOE YBJIAKHEHHE U
MOJA3EMHOE OPOILIECHHE.

Hu onuH M3 3THX CrOCOOOB HE MOXKET
OBITh YHHBEpCAJIBHBIM ISl BceX ycnoBuil. Mc-
MOJIb30BaHNE OJHOTO M3 HHUX OOOCHOBBHIBAETCS
aHAJIM30M KOHKPETHBIX MPUPOTHO- XO3SIMCTBEH-
HbIX ycnoBud. B Bocrounoit I'py3um 82 %
OpPOIIAEMBIX IUIONIAAEH MOJMBAOTCA JTOXKICBA-
HUEM W KaleJdbHbIMH cuctemMamu. B Hacrtosi-
miee BpeMs BBOJ HOBBIX OpOINAEMBIX 3EMEIb
MIPAaKTUYECKU HE MPOU3BOJUTCS, & PEKOHCTPYK-
1Us TUAPOMEINOPATUBHBIX CUCTEM BBINOJIHSAET-
cs MeHee yeM Ha 10%.

[Imomane opomaembix 3emens B Boc-
TouyHOM ['py3um mo cocrtosHuto Ha 1991 ron
cocraBisia 6onee 350 Teic.ra. B mocnennue 15
JIET OTMEYAaeTCsd 3HAYUTEIbHOE COKpAIlICHUE

mionaan opomacMbIX 3€MCIIb.

3AKJIIOYEHUE

TakuM o00pa3oM, MpU OIEHKE Heo0Xo-
JTMMOCTH U yCJIOBUH MPOBEAEHUS OPOIIAEMOTO
semsienenuss B Bocrounon I'pys3um cruenmyer
YUUTBHIBATh KaK TOTPEOHOCTh B OpPOIICHHUH
3eMelb, TaK U TPUPOJHBIC YCIOBHS paiioHa ee
npoBeneHus. HenoctaTtoyHo y4MTBIBaThH JIMIIb
O0COOEHHOCTH JIMTOJIOTUYECKOTr0 CcocTaBa U
BOJIOTIPOHUIIAEMOCTh  pebepooOpazyonmx
MOpOJI, BEIMYUHY YBIQXKHEHHS TEPPUTOPHUH,
riyOuMHYy MeCcTHOro 0a3uca 3pO3HH, pacuIeHEH-

HOCTh TEPPUTOPUHN OBPAKHO-0AIOYHOM CEThIO,

00JIECEHHOCTh M pAaclaxaHHOCTh 3eMesb. B
NEPBYIO Ouepe/b, HEOOXOJUMO yUUTHIBAThH €C-
TECTBEHHYIO YBJIQXXHEHHOCTh ITOYBEHHOTO IIO-
kpoBa. Cnenyer Takke coOpaThb IMOJIHYIO HH-
¢dopMaruio 0 CBOMCTBaX MOYBEHHOI'O MOKPOBA,
HaJIMYUU U Ka4eCTBE BOIHBIX PECYPCOB, KOTO-
pBIE MOKHO MCIIOJIB30BATh [UIs ITOJIMBA 3€MEIIb.

[Ipuponusie ycnoBuss Bocrtounou ['py-
31U, TO €CTh KIMMAT, penbed, NOYBEHHBIH Io-
KpOB, I'€0JIOTUYECKOE CTPOCHHE, T'MIPOre0sIo-
TMYECKHUE YCIIOBUS OIPENEISIOT YCIOBUS CENb-

6. 90AGHIRS3IL LabIRMBOL VISR 3IIA6IM0L 06LB0BIBOL LSFIGENIAM FAMPSNS JBIBIR0 Ne72, 2017 ¥. 115



Maucas JI.A., 'oruamsunu I'.A.

CKOXO3SIIICTBEHHOI'O TPOU3BOACTBA M HEOOXO-
JUMOCTb TPOBEACHUSA OpOILIEHUS 3€MENb Ha
uccinenyemon teppuropun I[loatomy 3nech Mo-
KHO PEKOMEHJO0BaTh IMEPHUOJUYECKOE OpoLIe-
HUE 3eMeJb, PU KOTOPOM B HauOoiiee 3acy-

HOIJIMBBIE TOObBI CBOGBpeMeHHBII\/'I IIOJINB CIIO-

cobeH 3HAa4YUTCIIBHO YBCIINYUTDH npoayK-

TUBHOCTb  CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYD.
[lo HamuM mnpenBapuTeNbHBIM pacueTaMm, B
Bocrounoii I'py3un HE00X0auMO OpoIlaTh He
MeHee 2—5% CenbX03yroii, TO €CTh, MOCEBHI

KOPMOBBEIX, OBOIIHBIX U TEXHUYCCKUX KYJIBTYP.
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Introduction

Infiltration process involves the move-
ment of water in porous body, when the speed
gradient is the result of joint interaction of cap-
illary, osmotic, gravitational and other surface-
molecular forces.

At the initial stage of the process,
dominate surface tension and osmotic pressure

forces, which are to be leveled in time and the
infiltrative unsettled process is completely
transferred to the established stationary mode.
In this stage of process potential field in any
point of filtration area, basically is the function
of the volatility of the forces.

Main part

The calculation schemes wused to
determine soil infiltrative lawsuits are based on
the assumption that the law of resistance
between tangential tension and speed gradient in
the volume under consideration is expressed in
the Newton's famous postulate for drip viscous
fluids.

The fairness of this concept is more or less
acceptable for the hydrodynamic tasks whose
kinetic mechanism does not affect the
rheological characteristics of stream flow.

At infiltration processes, special attention
was devoted to the plant water demand to
determine irrigation norms and irrigation
technologies, because this  process is
characterized by unsustainable regimes due to
numerous sharp changes in the process and
sensitivity of time. Therefore, it is difficult to
quantify the relevant calculation parameters
reflecting these factors.

Theoretical basis for the study of
infiltrative processes belongs to the class of

tasks of mathematical physics and therefore the
process is reflected in the same way as the
lawsuits derived from the thermo- and
hydrodynamics concepts.

There is a many models of infiltrated
water absorption in the soil body, which based
on mass thermal exchange theory in the
hydraulic porous-capillary bodies gives a
complex system of equations. The solution
obtained using numerical analysis of these
equations contains variable coefficients, which
are also a function of variable parameters.
Therefore, they can only be determined based
on experimental data. The infiltrative theory of
surface runoff proposed by Horton is based on
two basic conditions - the maximum margin of
speed in which the soil can absorb water in the
given position so that gravitational forces do not
participate in this stage of the non steady regime
of process.

It is necessary to note that the number of
water that the soil absorbs during the initial
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period is often considered by some researchers
as a calculation parameter, which is not actually
physical constant, unlike the seepage coefficient
established during the motion. In spite of this,
the infiltration ability of absorption water by
soil is often used as a coefficient as a reporting
parameter to describe infiltrative model.

The second condition is that as soon as
formed water runoff from a large or small soil
catchment surface, the functional connection is
immediately formed between the depth of water
detention (this is the number of water collected
on the surface of the soil) and the flow of
surface runoff, or flow rate to the water
collector of catchment. It seems to be
unacceptable Horton's hypothesis that surface
runoff is dependent on atmospheric sediments,
but it is still believed that surface runoff is the
precipitation function and indicates that any
small precipitation must produce surface runoft,
which Horton does not conform to reality. The

K=K+ (Kg—E)gct

where

latter view is also lacks reality, because not only
the quantity and intensity of sediments, but the
condition of soil surface slope and the active
water absorbing layer (accumulation layer) in
terms of moisture and thermodynamic
equilibrium, along with groundwater regime,
forming the surface runoff and capacity.

The infiltrating layer thickness is
regulated by physical processes and laws that
simultaneously define the flow of water
vertically from the top of the to the bottom and
air motion from the edge of the soil pores area.

As noted above, the process of water
absorption (infiltration) have non-stationary
character and for assessment of its variable
parameters in time there are different functional
attitudes that can not guarantee protection of the
boundary conditions in the actual infiltrative
processes. In this regard, the attention is given
to Horton's suggestion and the following
attitude we are proposing to:

(1)

K, - Infiltration coefficient in the initial stage in unsettled regime of water absorption process m/s

K - Infiltration coefficient with asymptomatic permanency m/s

K — Infiltration coefficient at any moment of time m/s
a - Experimental coefficient, depending on water permeability properties of soil

t - The time from rain starts

Equation is graphically represented on the Figure 1.

KA\

|

Y

Fig. 1.
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For this section of soil the station
infiltration coefficient taking into account the
soil and plant cover caused by soil micro and
macro structure and texture features, soil
biological structure (in particular the soil
surface and its vicinity), covering an area of
deployment of the root system (often caused by
rodents and ground worms, soil moisture at this
moment of time and soil surface conditions
(period of processing technology, dried or
fractured by solar radiation).

It should be assumed that the temperature
is the factor that affects infiltration intensity.
However, its effects ol frequently disguised by
biological factors, which varyduring seasons of
the year.

There is a formal analogy between water
infiltration and capillary movement when the
latter differs from the infiltrative model, by
overcoming the resistance of the gravitational
forces. While the infiltration is moving over the
vertical, the gravitational force promotes the
process and therefore the infiltration coefficient
is followed by a constant amount after distinct
time and the speed of capillary movement is
reflected by the exponential form. When t—oo,
the value of the speed is equal to zero. Water
thermodynamic potential in the porous system
depends on infiltration intensity.

The potential (capillary and adsorption) of
soil moisture is a measurement of the energy that
must be expended on the movement of a unit of
moisture mass in the soil. This value of energy,
i.e. work, depends not only on the degree of soil
dispersion, but also on the density-humidity and
distribution of soil pores’ sizes. Moreover, for
any pore body, both an individual relationship
between the potential and humidity, and the
relationship between the hydraulic conductivity
(seepage) and humidity are characterized.
Number of scientists has been devoted researches
to the given problem [5, 6]. To solve the practical
irrigation problems, Polubarinova-Kochina [7]
was emphasized on the original hydro-
mechanical model proposed by Averyanov [5].
By means of which, taking into account the
amount of “stuck air”, it is possible to determine
the infiltration water conductivity.

Unlike other previous studies, the design
model of Averyanov is based on the motion of a
viscous liquid in a cylindrical tube in the central
part of which a watertight tube is placed in
which “real air” (non-moving air) is located and
creates an imitation of “stuck air”. According to
the presented scheme (Fig. 2), Ry is the soil pore
radius, 7y - radius of the waterproof layer, and &
- the thickness of the film of bound water.

Fig. 2. Hydrodynamic scheme of water movement in the body of an un-watered soil

U :LJ(RZ —r’ +2r02£n%j,

where

2

U - velocity at a point located at  distance from the center (m/s);
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¥ - water specific gravity, N/m’;
4 - dynamic coefficient of viscosity;
J - hydraulic slope.

According to the above hydrodynamic scheme (see Fig. 2), infiltration flow can be calculated

using the following equation:
R

0= an-rdr g,

o

By integrating the (3) equation, we obtain:

0 :ﬂj|:(R2 —r} XRZ —3R§)+ 4r0“£n£ q,
14

8u
As it is known, the infiltration rate is
experimentally determined according to the time
or gradient. And the gradient itself is
represented as the result of the total impact of

K =K

3)

“4)

0
gravitational, osmotic, capillary and pneumatic
potential and is reflected in the variation of
velocity. That's why Averyanov assumed that:

)

And as a result of appropriate transformations and numerous experimental data, he obtained:

y = go(3(p - 2)— 2(1 - go)z fn(l — gp) ~ ",

where

ng - porosity;
W - volumetric moisture;

(6)

Wy - proportion of bound water in volumetric moisture.

In theory, Leibenzone has got theoretically the
value of n within 3-4, Budagovski- n=4 and
Averjanov — n=3,5.

Despite the rigorous schematization of the
event, the formula derived by Avarjanov can be
used to determine the mean value of the
infiltration rate.

It is necessary to note that the amount of bound
water in the soil pores is proportional to the

specific soil area and the amount of volumetric
free water depends on the size and texture of the
cross section of porous “channel”. The notion of
thermodynamic potential allows to assess water
condition not only in the soil but in the system
“soil-plant-atmosphere”.  Potential of soil
moisture allows to determine an appropriate
calculation parameters for creation of optimal
conditions for growing and development of
plants.

CONCLUSIONS

It is recommended that in order to determine
irrigation water mode for soil and plant, it is
necessary to create relation between the relative
humidity, absorption pressure and water condu-
ctivity that will allow us to conduct quantitative
analysis, prediction and practical calculations.

The solution of some tasks is complicated
due to the absence of strict mathematical depen-

dence between the soil moisture and its potenti-
al.

As it is known, forces with various origin
and nature participating in infiltration processes
are set in a non-linear relationship with
infiltration flow, therefore, they are not subject
to the principle of dependence of the well-
known acting forces in the mechanics (super-
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position). Due to such non-linear dependence, it however, individual parameters are subject to
is necessary to consider them experimentally; quantitative evaluation separately.
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IOxn0-Poccuiickuii rocy1apCcTBEHHBIN NOTUTEXHUYECKUH YHUBEPCUTET
(HITN) mmern M.U. [TnaToBa
yn. [Ipoceemenus 1.132, 346400, HoBouepkacck

PocToBckas obnacte, Poccutickas ®eneparus

BBEJEHHUE

HccnenoBanne OMOTHI U €€ OMOXUMHUYEC-
KHUX TIOKa3aTeslel SIBIIAIOTCS 3JIEMEHTaMu OHO-
JIOTMYECKOI0 MOHUTOpPUHIa — Haubosee nuHgpop-
MaTHBHOTO, OOBEKTUBHOIO U IeHHOro. M3yue-
HUEe OaKTepHaJbHOIO M XHWMHYECKOTo 3arps-
3HeHHs Bojabl p.JloH mno3Bonur Oosee 000-
CHOBAHHO JIONOJHUTh CHUCTEMY €ro OHOJIOTH-
YECKOI0O MOHUTOPHUHTA.

B rocynapctBennsix nokianax «O cocto-
SIHUU OKpY>Karollel MpupoaHou cpenbl Poccuii-
ckoil denepanum» MOCIECOHUX JIET OTMEYACTCs
YXYIIIEHUE CAaHUTAPHOTO COCTOSHUS OOJBIINH-
cTBa BoAoeMoB Poccun, Hamm4ue BBICOKUX KOH-
LEHTpaLUi 3arps3HALMX BEIIECTB 00yciaB-
JUBAaeT OINACHOCTh BOAOINONB30BaHMsA. B Poc-
cutickoii deneparuu MPOUCXOAUT POCT MH(EK-
LIMOHHBIX M WHBA3HOHHBIX OoJe3HeH cpeau
Jrofied M KUBOTHBIX, OOYCIIOBJIEHHBIX BOJHBIM
¢dakropom[2,3,5]. MccnenoBanusMu, mpoBeICH-
HeiMu B HUW u xnuHukax P® ycraHoBIIEHO,
YTO MATOT€HHBIC SHTEPOOAKTEPUN U KUIICYHbIC
BUpPYCHl OOHapyxkuBatoTcsa B 85%, a B 10ro-3a-
MagHbIX U FOKHBIX pernoHax B 87-92(%) ciy-
yaeB. [lo cpaBHEHMIO ¢ JaHHBIMH 3a MPOILIbIE
rOJbl 3apaKCHHOCTh TOMAIHUX JKUBOTHBIX BbI-
pocna B 2-3 paza. [Ipu 3TOM Ba)KHO y4HTHIBATh,
YTO JJINTEIBHOCTh BBDKUBAHUS aHTUBUPYCOB
nocturaet 100 cyt, canbmonemn-90 cyt. Ogaum
U3 BaXHEHIINX (PAKTOPOB PHCKA, CBSA3aHHBIM C

WH(EKITMOHHBIMU  3200JICBaHUSMH,
BOJIHAs CpeJia, a TOUHee, OaKTepualibHas 3arpss-
HEHHOCTh HCTOYHHMKOB BOJIOCHAOXKEHUS, KyIa

SABJIACTCS

3a4acTylO MOCTYNAIOT C HEAOCTATOYHO OYMILEH-
HBIMHU XO035IIICTBEHHO-OBITOBBIMHU, JIUBHEBBIMU H
JKUBOTHOBOJYECKUMH CTOKaMM MAaTOTE€HHbIE U
YCJIOBHO ITaToreHHsle MUKpoopranusmel, bI'KII,
E. Coli m np. B cBsi3u ¢ HE0OXOMUMOCTHIO 3a-
IIUTHl BOJHBIX OOBEKTOB OT 3arpsi3HEHUI pas-
pabortansl HopMaTuBsl [1JIB, koTopbie He Bcer-
Ja BhINONHsOTCA. Heo6xoauMo OTMETUTh ycu-
JIeHHe BOAHOTO (hakTopa B pPacHpOCTPAHEHUHU
OCTPBIX KHIICYHBIX WHQEKIHA U HU3MEHEHHH
BO30yauTeNel TUX 3a00JIeBaHMA, T.K. IO Mepe
M3MEHEHHUs YPOBHS 3arpsi3HEHUS BOJOEMOB
IPOMCXOJUT KAYeCTBEHHAas M KOJIMYECTBEHHAs
MepecTporika uX OMOIIEHO30B, IPUCTIOCOOICHHS
uxX oburareneil K H3MEHUBIIUMCS YCIOBHUIM
OKpY>Kalollel Cpebl.

B cBs3M ¢ BBILIEN3TI0KEHHBIM, Ha IEPBOM
JTalle MCCIEAOBAHUN AaKTyaJbHBIM SIBIISIETCA
U3y4eHHUe JKU3HECTIOCOOHOCTH MAaTOTEHHBIX MU-
KpOOPTraHNW3MOB-CaJIbMOHEIT Pa3IMYHbIX CEPO-
TUNIOB M TMPOUCXOXKACHUS B PEYHOH BOJE
(p.[loH) ¢ ecTeCTBEHHBIM OMOIICHO30M B 3aBHCH-
MOCTH OT TeMIepaTrypbl IpH HHULUAIBHOM
ununupoannn  100-10000 OakTepuanbHBIX
KJIETOK B 1 nutpe.
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OCHOBHASA YACTbD

JUis M3ydeHus: CallbMOHEJUIE3HOTO Te3a-
’Ka pPEYHON HATHBHOM BOJBI OBLIM OTOOPAHBI
mpoOsl W3  Tpex OwmoTornoB. KOHTPOIBHBII
OuoTon pacmojoraicsi B paiioHE BOm03ab0opa
ropoja, TJle Ka4eCTBO BOJBI XapaKTEPHU3YeTCs
KaK YCIOBHO-uMCTasg. Bropoi Oworom pacrio-
JOorajcst B 4epre ropoja C KadeCTBOM BOJIbI
yBepeHHO-Tpsi3Hast. Tpetuil Ouoron pacnosora-
acs B 500 M HIKE BBIMYCKAa CTOYHBIX BOJ
CTaHLMHU OYMCTKU BOJBL. B 00Imei cioxHOCTH
dKCIIepUMEHT cocTosm u3 6omee 1000 ombITOB
[1,4,6].

st SKCTIepUMEHTOB OBLTH BBIOpAHBI Ye-
THIpE INTaMMa MHUKpOOpraHu3MoB. S. typhi-
MpEeACTaBUTENh BO30yaUTENCH TH(O-TIapaTu-
(b o3HbIX 32007€BaHUH, 1151 KOTOPOH XapaKTepeH
BOJIHBIN MyTh Nepefayd MHPEKIMOHHOIO Haya-
na, S. paratuphi B — kak HanGosee yCcTONYMBBIi
U3 Tpynmnsl Bo30OyauTenel mapatuo3HbIX 3a-
6oneBanmuii. S.derby m S.typhimirium-mupoko
IUPKYJIHPYIOLINE CPEIU JIIOJIEH W )KUBOTHBIX H
HauOoJiee YacTo BBIJEISAEMBbIE M3 OTKPBITHIX
BomoeMoB Ha lOre Poccum. M3yudeHsl mtamm
S.derby BbIneneHHbIN OT OAKTEPUOHOCUTENS, a
TaKXX€ STAJIOHHbIE IITAMMBI, IOJYYCHHbIE W3

l'ocynapcrBennoro HUWW cranmaptuzaunu u

KOHTPOJII ~ MEIUIMHCKHX  OMOJIOTMYECKHX
npernaparoB  uMm. JL.A.Tapacesuuya S.derby
Nel1729, S.typhimirium «Glasgow» Ne3048,
S.paratuphi BNel 15, S.typhi Ned4446.

BobikrBaeMoOCTh BCEX CEPOTHIIOB CaTbMOHEIT
M3ydYaJId TpPU HHULUAIBHOM 3apaxeHun 100
GaKTepHAIBHBIX KIETOK Ha | IM -KOHICHTpa-
nus Hambojee 4acTo ompeaenseMas B HaTy-
1000 Gax.km./mm’
BBOAWJIW AJIA TOIO, I-IT06I>I HUMETH BO3MOXHOCTbH

PAJIbHBIX HUCCIICAOBAHUSX,

HAOIIOAaTh TUHAMHUKY THOETH MHKPOOPTaHH3-
MOB B TCUYCHHMHU IJIUTCIBHOI'O BPCMCHH. I[J'I?I
3apakXeHUs MpPeABAPUTEIbLHO BbIpallUuBaIn 24-x
YacoOBYIO KYJBTYpy H3y4aeMbIX OakTepuii, Ko-
TOPYIO CMBIBAIM CO CIA0OMIEIIOYHOTO KOCSAKa

CTEpPWJIBHONW BOJONPOBOAHON Bojoil. Komnu-

YECTBEHHBIN y4YeT CalbMOHEIUI MPOBOJMIN IO
OOIICTTPUHATHIM METOIMKAM.

PesynbraTel uccien0BaHMA TOKA3aIH, YTO
CAJIbMOHEJUTBI JUTMTENFHBIA TIEPHUOJ] BPEMEHH
COXPaHSIOT CBOIO JKU3HECTIOCOOHOCTh. V3ydamnm

CpPaBHUTEIBHYIO  BBDKMBAEMOCTH  IIITAMMOB
CaJIbMOHEIUT PA3JIMYHOTO TPOUCXOXKICHUS TPH
UHHUIIAAJIEHOM UHOUIIUPOBAHUU 1000

GAKT.KI/IM° TPH PA3THUHBIX TEMIIEPATYPHBIX
ycnoBusix. CpoKd XpaHEHHs BCEX M3YUYECHHBIX
CaJIbBMOHEJIT YBEJIMUMBAIOTCS MIPU TEMIEpaType
+4 °C. Haubounpmieil KU3HECTIOCOOHOCTHIO 00-
JaJal0T IITaMMBbl, BbIJCJIEHHbIE U3 OOBEKTOB
BHEIIHEH cpeapl(Tadi.1).

Crnenyer OTMETHTh, UTO HauloJiee BBICO-
KOl yCTOMUMBOCTBIO XapaKTepU3yeTcsl KYJbTY-
pa S.typhimurium, yeM, Mo-BUIUMOMY, MOXKHO
OOBSICHUTh IIUPOKOE €€ pPACHpPOCTPAHEHUE B
OKpyXxaromien cpene. Tak, npu 103€ 3apaxeHus
1000 Gakr.ki/mv’ S.typhimurium coxpassoT
YKU3HECITOCOOHOCTh mpu +4°C-27 CyTOK, a mpu
+25°C-16 cyTOoK. 3HAYUTENbHOW YCTOWYUBO-
cThl0 00namaroT Takke S.paratuphi B. u S.derby
CpPOKHM XpaHeHMs KoTopblx mpu +4°C-20 m 12
cyrok, a npu +25°C-17 m 12 cyrtok coort-
BeTcTBeHHO. llltamm S.typhi, BbineneHHbIA u3
OaKTEepUOHOCUTENS COXpaHsAeTcd JUIIb 3-5 cy-
Tok. C yBenMuUEeHHEM 3apaXkarollell J03bl /10
10000 Gax.KI/IM’ [POUCKOUT YBEITHYCHHE CPO-
Ka JKM3HECIIOCOOHOCTH callbMOHENI B Boje. U3
NPE/ICTABICHHBIX JaHHBIX, BUIHO, YTO BBDKHU-
BaemocTb S.derby npu Brecenun 100 Gax.ki/mm’
cocraisiia 4 cytok npu +25°C n 9 cyTok npu
+4°C. C yBenu4yeHueM 1036l HHOUITUPOBAHHUS 10
1000 Gak.K1/aIM° 3TH CPOKH BO3DPACTATH, COOT-
BETCTBEHHO, 10 25 u 60 cyTok. AHanoruyHas
JUHAMUKA BBDKMBaHMA HaOdro#aeTcss W 10
OCTaJIbHBIM M3Y4YE€HHBIM CEPOTUIIAM CAJITbMOHEIL.
VHTEepecHO YCTaHOBUTb BPEMEHHYIO 3aBHUCHU-
MOCTb CEpOTUIIOB
caJIbMOHeIUI ipu TeMneparypax +4°C u +25°C.

HauOonee akTHBHOE OTMHMpaHME CaAlIbMO-

BBIDKMBACMOCTH BCEX
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Hesul npu +4°C npoucXoauT B NepBble 7 CYTOK,
a ipu +25°C B Teuenuu 4 cytok. MckimoueHue

cocraBiger S.typhi, y koTtopbix Oosee 90%
KJIETOK MOTH0aeT yXKe B MepBble CyTKH (Ta0m1.2).

Taoaunal

BbI:KHBaeMOCTh CBesKeBbIIeIeHHBIX INITAMMOB CAJIbLMOHEJL MIPH PAa3JINYHOM
HHGUIUPOBAHUH (CYTKH)

Temnepartypa
ITamm +4°C ‘ +25°C
CcaJIbMOHEJI Jl03a 3apaeHusi, GAKT.KI/IM
100 1000 10000 100 1000 10000
S.derby 9 21 60 4 12 25
S.paratuphi B 6 17 49 3 12 20
S.typhimurium 12 27 77 6 12 32
S.typhi 2 5 7 1 3 4
Taoauna 2
BorknBaeMocTh caabMoHeNT (%) B HEraTUBHOM pe4HOl Boe
npu 3apakennu 100 GaKT.KIA/IM
Temmneparypa
Bpems +4°C +25°C
HAOJII0ICHUS HITaMMBI caJIbMOHEJLT
(B cyTiax) S.derby S.t)l'.[i)lllllinmu- S.paratuphi B| S.typhi | S.derby S.t);[i)lllllinmu- S.paratuphi B | S.typhi
0,2 100 100 100 100 100 100 100 100
1 74 66 62 8 31 52 36 3
4 13 23 12 0 5,1 10 7,5 0
7 5 7 4 0 0,7 1,3 1,9 0
10 0,5 7 0,5 0 0,2 0,7 0,3 0
13 0,3 5 0,2 0 0 0,2 0 0
16 0,15 1 0,2 0 0 0 0 0
19 0,05 0,7 0 0 0 0 0 0
21 0 0,2 0 0 0 0 0 0
24 0 0,2 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0

AHaJOTHYHBIE HCCIEeOBaHMS, MPOBEICH-
Hble npu no3e 3apaxeHus 1000 6aKT.KJ‘I/I[M3,
MO3BOJILITN YCTAHOBUTH, YTO B TEUCHHUH MEPBBIX
cyrok morubaer mo 90% kmerok S.derby wu
S.paratuphi B, crombpko ke rubner u S.typhi-
murium 4epe3 2 CYTOK IIpU TeMIeparype
+25°C. Ilpu Temneparype +4°C cpoku oTMupa-

HUs yBenuuuBaroTcs uig S.derby u S.paratuphi
B 1o 4 cytok, ansa S.typhimurium 10 6 CyToK.
Ipu mo3e 3apaxenus 10000 Gax.xn/am® 90%
S.derby, S.typhimurium wu S.paratuphi B
noru0arT B TeueHUH 9 cytok mpu +4°C u 5
cytok mpu +25°C. Bo Bcex BapuaHTax ONBITA
rubens S.typhi mpoucxomwna B TeueHuu |
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CYTOK. B HEKOTOpBIX cCly4asx OTAeNbHbIC
KJIETKH COXPaHSUIA CBOIO JKU3HECTIOCOOHOCTH 10
4 cytok nipu +25°C u 1o 7 cytok npu +4°C.

HccrnenoBanusiMu,  MPOBEACHHBIMU  C
STAJIOHHBIMU (MYy3€HHBIMM) ILITaAaMMaMHu OBLIO
YCTAaHOBJIEHO, YTO CPOKM HMX BBIKHBAEMOCTH
3HAYUTENILHO KOpOYe, YEM LLITAMMOB, BbIJEIECH-
HBIX W3 pe4yHoll BoAbl. Cpean STATOHHBIX
IITAMMOB B OJMHAaKOBOM CTENeHU Haumbosee
AKHU3HECTIOCOOHBIMH OKa3aJIuCh KyJIbTYpHl S.pa-
ratuphi B u S.typhimurium. IIpu noze 3apa-
kernst 1000 Gak.xn/om’ 1 temriepatype +4°C
OHM COXPaHSUIUCh B T€YEHMU 12 CyTOK, a IpH
+25°C S.paratuphi B BepDKHMBasia B T€YCHHH 6
CyTOK, a  S.typhimurium-7 cytok. [Ipu Takux
ke ycnoBusx S.derby coxpaHsmack COOTBET-
CTBEHHO 8 U 4 CyTOK, Torja kak S.typhi Tonbko
2 n 1 cyrku. CrenoBarenbHO, CpPOKM COXpa-
HEHUSI B PEYHON BOJIE ATAJOHHBIX IITAMMOB
Takke yBenuuuBaercs npu +4°C, HO X BBIKU-
BaeMoCTb B 1,5-3 pa3a xopoue BBIKHBAEMOCTH
CBEKEBBIJICIICHHBIX IITAMMOB. B naHHO# cepun
OTIBITOB HaMMEHee >KU3HECNOCOOHOW TakkKe sIB-
JsIack KynbTypa S.typhi.

KyneTypHble, OMOXMMUYECKHE U CEpOJIO-
TMYECKUE CBOMCTBA W3y4YaeMBIX ILITAMMOB MHU-

KPOOPTraHU3MOB, KaK CBEXEBBIIECICHHBIX, TaK U
MY3eWHBIX, B TpPOIIECCe BEreTHMpPOBAaHMS B Hera-
THUBHOMW pEUHOI1 BOJIE OCTaBATUCH 0€3 N3MEHEHHSI.

Takum 00pa3oM, YCTaHOBJIEHHBI BpeMs
JKU3HEJESATEIbHOCTH YEeThIPpEX IITAMMOB Callb-
MOHEJUJIbI, BBIJICJICHHBIX M3 HETaTUBHOM PEYHOM
BOJIBI M OT OAKTEPUOHOCHTEIS, a TAKXKE dTHX XKe
ATAJIOHHBIX HITAMMOB B 3aBHUCHUMOCTH OT TEM-
nepaTypbl U JA03bl HHULUATBHOTO MHPHUIIMPOBA-
Husl. BelsBieHa TUHAMUKAa OTMUpPAHUS Pa3IUy-
HBIX CEPOTHUIIOB calibMOHENIbl. Hanbomnee xus-
HECIOCOOHBI B pedHoil Boje S.typhimurium,
BpEMsl BBDKHMBAaHUA KOTOpbIX npu +4°C co-
craBisier 27 cytok, npu +25°C-16 cytok mpu
no3e sapaxenns 1000 Gax.kn/am°.CpOKH Bbi-
KUBAEMOCTH STAJIOHHBIX HITAMMOB CaJbMOHEI-
ael B 1,5-3 pa3za MeHbIIE, 4e€M CBEXKEBbIIE-
JICHHBIX IITAMMOB U3 PEYHOMN BOJIBI.

[Toutn monuoe (90%) oTMupaHue cambMo-
HEJUT NPOUCXOAUT B mepBble 7 cyTok npu +4°C
cyrok mpu +25°C.OmarM U3 BakHEUIMX (hak-
TOPOB, OMNPENENISIOUIMM CPOKH >KH3HECTIOCOOHO-
CTM MHKpPOOpPraHM3MOB BO BHEIIHEH cpene,
SBJISIETCS] B3aMMOOTHOILICHHUS MEKIY OTAEIbHBIMU
MUKpoOaMH B OJHOM OHOIIEHO3e, KOTOpPBIE
HEPEIKO HOCAT aHTATOHUCTUYECKHUI XapaKTep.

BbIBO/IbI

AHanu3 SKCIEPUMEHTAJIbHBIX pPE3yJIbTa-
TOB IT03BOJISIET JI€JaTh BBIBOJ, YTO MACCUBHBIMHU
MCTOYHUKAMHU WHPHUIMPOBAHUS CAIbMOHEIIAMH
ABJIAIOTCSA CTOYHBIE BOJBI,
KaHaJIM3alMOHHBIX

KOTOpbIE TOCIIe
OYHMCTHBIX  COOPY>KEHUU
coJiepKaT MaTOTeHHbIE CAbMOHEIIBI, KOTOpPbIE
cogepxarci B 81 % mnpo6. CanbMOHEIIBI
ABIISIOTCSL HauOosiee YCTOMYMBBIMH B OKpY-
JXKaromien cpeie, 0coOCHHO KybTypa S.typhimu-

rium. [Ipu BBICOKHMX [03aX HWH(PHUIUPOBAHUS
(6omee 1000 Gak.ki1/IM’) CPOKH BEDKHBAEMOCTH
naxe npu +4°C cocraBnsau npumepHo 60
cytok. B atuM, S.typhimurium
1eJ1Ieco00pa3HoO BKIIOYHUTH B CIIMCOK MHIUKATO-
PHBIX MHUKPOOPTaHU3MOB, OCOOCHHO B TE€X CIIy-
Yasx, KOTJIa B BOIHBIC OOBEKTHI MOCTYIMAOT

CBA3H C

HEAOCTAaTOYHO OYHUIIICHHBIC CTOYHBIC BOJHI.
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Haykwu 0 3emJie

BJIUSTHUE OBPABOTKHU IIOYB U YJIOBPEHUI HA 3APACTAHUE
COPHSIKAMMU MOJIEA U3 CEPO-KOPUYHEBBIX ITOYB
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BBenenne

OnHoM 13 BaKHEUIINX MPOOJIEM, CTOSIIIIUX
mepeln CrenuanicTaMyd arpapHoro CEKTopa B
AzepOaifkaHe, SIBISETCS paliOHATBHOE UC-
MOJIb30BAHME OPOIIAEMBIX 3E€MENb M Ha JTOM
OCHOBE TIOBBIIIEHHE CEIIbCKOXO3SHCTBEHHOTO
MIPOM3BOJICTBA M 3aIlUTa OKPYXKAIOIIeH Cpeabl.
B cBs3u ¢ aTUM, npu 06pabOTKE MOYB CIIETYET
BHEPATH HOBBIE pecypcocOeperampiie TeXHO-
JIOTHH, CTIIOCOOCTBYIOIIME MOBBIIICHUIO TIOI0-
pOIMs TOYB U yBENUYEHUIO K03 duimenTa yc-
BOCHHUS PACTCHUSMHU IMHUTATEIBHBIX JJIEMEHTOB
W3 TIOYBBI W YIOOPCHHIA, YTO TPHBOIUT K
YBEIMYCHUIO U YIYUIIEHUIO Ka4eCTBa ypoXKas U
3alIUTe OKPYKAIOMIEH CPEbl OT 3arpsiI3HEHHUS.

Bonpmyro pons B yBenmuuenuu 3pdexTu-
BHOCTH 3€MJIEIeNIUsl M BBIPAIMBAHUU CEIHCKO-
XO3SIICTBEHHBIX KYJBTYp HUTPAET COBEPIICHCT-
BOBaHHUE TeXHOJOTUM 00padoTku mous [1, 2, 3].

B Hactosiiee Bpemsi TpaJUIIMOHHBIE CIIO-
coObl  00paboOTKM TOYB TPeOyroT OOJBIINX
3aTpaT, HapymawT CTPYKTYPYy IMOYB, TPUBOISAT
K JeTpajaliid Tymyca, neKainblu(uKaium, He-
cOQIaHCUPOBAHHOCTH XUMHUYECKUX U (HU3H-
YeCKUX CBOMCTB U T.I.

HayuHnble unccnenoBaHusi U MpakTHKa MO-

Ka3aJld, 4YTO MUHUMAJIHN3AIUs TEXHOIOTUYECKUX
IpoIeccoB Mmpu o00paboTke IOYB JaeT To-
JIOKUTEINIbHBIN pe3ynbrar [4].

['moGanpHBIE 3KOJIOTMYECKHE TMPOIIECCHI,
MPOUCXOMASAIINE B TPHUPOAE, TpeOyloT paspa-
OO0TKY HOBBIX DHEProcOeperaronux TeXHOIOT UM
00paboTKK U yJa00peHUs MOYB MO Pa3IuYHBIM
arposKOJIOTHYECKHM peruoHam pecmyonuku. B
HACTOAIIEE BpEeMS YBEIHUYEHUE MPOTYKTHB-
HOCTH 3€PHOBBIX KYJIBTYp SIBISIETCSI OJHOM W3
BOKHEMIIMX 3a/1a4, CTOALIMUX IEpel arpapHoi
HayKOH. YUUTBIBasl BCE BBIIECKA3aHHOE, N3yYe-
HUE YPPEKTHBHOCTH OOpaOOTKH U YyHOOpEHHS
MOYB TPHU BBIPANTUBAHUM O3WMOM MIIECHUIIBI C
LEJbIO MOBBIIEHUS YPOKAMHOCTH U KauyeCTBEH-
HBIX IIOKa3aTejeil 3epHa, COXpaHEHHUs IUIOA0-
poIausi TOYB, HKOHOMS Ha DHEPreTHYECKUX
pecypcax B YCJIOBHUSX PBIHOYHOM 3KOHOMHKH,
npuoOperaeT 0co00 OONBITYI0 3HAYMMOCTS [5].

OCHOBHOHM 1IENBbIO HALIETO HCCIIEI0BAHUS
ObUIO CPaBHUTENILHOE M3y4YEHUE BIMSHUS Tpajau-
[IMOHHOH W MHHUMAJIBHOW MOYBOOOpaOATHIBAIO-
[IUX TEXHOJIOTUI COBMECTHO C yIOOpEeHHSIMH Ha
3apacTaHue MoJiel COPHBIMU PACTEHUSIMH B yCJIO-
Busix ['ssnmxka-I"azaxckoii 30Hb1 A3zepOaiimkaHa.

OcHoOBHAAl YACTh

(00beKT MccIeqOBAHUN M METOAUKA)

HccnenoBanus mnposeneHsl B LleHTpais-
HOW SKCIEpUMEHTaIbHON 0aze A3zepOaiimkaH-
ckoro HUUM xnonkoBocTBa, pacnoyiOKEHHON B
3amajHON 30He AsepOaiimpkana. Cxema oOIbITa
nByxdaktopHas (2x4) co cienyromuMua ¢GakTo-

pamu. dakrop (a): O6padoTka nous; 1) Tpanu-
MOHHasg oOpabotka (peixieHue 20-22 cm), 2)
Munumanenas oopadotka (10-12 cm). dakrop
(6): nmo3br ymobpenwmii; 1) be3 ymoOpenus; 2)
HaBo3z 101/ra+NeoPeoK30; 3) HaBoz 101/rat+
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N90P90K60; 4) Haso3z 10t1/ra+ N120P120K90.
[IpeniiecTBEeHHUKOM O3UMOM MIIEHUIBI OBLI
xyonok. [louBa omeITHOro ywyactka KapOoHart-
Hasi, TaBHO OpolIaeMasi, Cepo-KOpHUUHEBasi, Jier-
Ko cyrmmHuctas. CopepikaHue THTATENbHBIX
AJIEMEHTOB YMEHBIIAETCS CBEPXY BHH3 B Me-
TpOBOM TOpu30HTE. COrjlacHO NPUHSATOM rpa-
JAllMN B pECIyOJMKEe arpOXMMHUYECKUI aHaIN3
MIOKa3bIBAET, YTO ATU MOYBBI MAJIO 00ECIIECUYEHBI
MUTATEIbHBIMU 3JIEMEHTAMU U HYXXJAITCS B
NPUMEHEHUH OPraHUYeCKUX U MHHEpaIbHBIX
ynoopenuit. Copepkanue BaJoBOro rymyca (Io
Tropuny) B cnoe 0-30 u 60-100 cm, 2,15-0,85%,
BasioBoro azota u ocdopa (mo K.E.I'maz0ypry)
n kanusa (nmo CMHTY) COOTBETCTBEHHO COCTaB-
aser 0,15-0,06%; 0,13-0,07% un 2,39-1,51%,
nornomeHHoro ammuaka (mo Konery) 18,0-6,5
MI/KT, HUTpaTHOro a3ota (1o ['panaBanb-JIsky)
9,7-2,6 wmr/kr, mnoasuxHOro Qochopa (1o
Mauwnruny) 15,8-4,5 Mr/kr, o0OMEHHOTO Kajwus
(mo IIporacoBy) 263,5-105,3 mr/kr, pH BoaHOI
cycniensun 7,8-8,4 (B moreHcuomertpe). Taxxke
u3ydeH (HU3UKO-XMMUYECKHHA COCTaB IIOYB
OIBITHOrO yuyacTka. ONbBITHBIE NOJIS XapaKTepu-
3YIOTCSl BBICOKOM CYMMOW OOMEHHBIX OCHOBA-

HHUH, JOCTUTAIOIIMX B MAaXOTHOM ciioe 29,8 mr-

5kB/100 r nouBsl. C ri1yOMHON OHa CHMXaeTcs,
Jocturass MuHuMmyMa B cioe 60-100 cm coc-
taBisieT 21,1 mMr-3ks/100 r mouskl. ITn0THOCTH
1104BbI cooTBeTCTBEHHO 1,19-1,31 r/em’.

ATrpoTeXHUKAa  BBIpAIIUBAHUS  O3MUMOM
MIIEHUIBI copTa «['00ycTan» TpaguIMoHHa TS
30HbI. O0IIas IUIOM[aab JIEIIHKA 56 MZ, y4eTHast
- 50,4 M, MOBTOPHOCTh - TPEXKpaTHas, pacro-
JIO’)KEHUE JENIIHOK - peHIoMHU3UpoBaHHOe. Exe-
TOJTHO HaBO3, Gocdop ¥ Kanii BHOCHIN OCEHBIO
MOJT BCTIAIIKY, a30THBIE YJOOPEHUS MPUMEHSIIH
BECHOM 2 pa3a B KauecTBE MOAKOPMKU. OIBIT
3aKIabIBANICA MO METOJUYECKUM YKa3aHUSIM
(M.:BUVYA, 1975) cmocobom rpedHEBOTO I0-
cea nmpu HopMme 200 kr/ra. B kauectBe Mu-
HEPaJBbHBIX YAOOPEHUN HCIONIb30BaHbl: a30THO-
aMMuayHas cenutpa, (pocdopHO-pocTOi Cy-
nepdocdar, KanuitHO-CyIb(paTHBINA KaTHii.

B Teuenuu uccienoBaHus B MOCEBax O3U-
MO TIICHUIIBI HAMU OBLTU BBISIBICHBI HECKOJIb-
KO BUJIOBBIX COCTaBOB COPHBIX PAaCTEHUH, Cpeau
KOTOPBIX MPE0OIaTAr0T MAJIOJETHUKHA M MHOTO-
JIETHUKH. MHOTOJICTHUKHU TPEJCTABIEHBI, B OC-
HOBHOM, KOPHEOTIIPHICKOBBIMHU COpHSIKaMH. 3a-
pacTaHusi MOCEBOB O3UMOM mieHunbl 3a 2012-
2013 roasl mpencTaBieHa Ha TabIuIle.

Biansinue 00padoTky mo4B M yno0peHHii HA 3apacTaHUsI COPHAKAMM TOJIS

Oo0padoTka Komriecrso Cyxas macca

Toawl Bapuantsl COPHSAIKOB, 2

Mo4B /i COPHSIKOB, I'/M
S KonTposns (6e3 ynoOpenust) 12,2 15,3
ﬁ. = Hago3 10 1/ra+ NgoPeoKso 14,5 17,8
S £ 5 | Hasos 10 1/rat NeoPyoKeo 16,3 19,3
S S § | Hapos 10 Urat NixoP 12Ky 17,8 223
o E 8 Kontposs (63 ynoOpenus) 14,1 17,2
S 2 '@ | Haeos 10 T/rat NgoPsoKsg 16,1 18,5
3 = Haso3 10 1/ra+ NogPooKeo 18,7 20,6
- Hago3 10 1/ra+ Ni20P120Kop 20,5 23,3
o = « KonTpomsb (6e3 ynoopeHus) 15,5 18,3
g § E HaBo3s 10 1/ra+ NgoPsoKso 18,3 21,5
S £ 5 | Hasos 10 1/rat NooPooKo 20,1 24,2
(S S & | Hasos 10 /ra+ NisP20Kog 22,8 27,5
s = ° KonTtpous (6e3 ynoopeHus) 17,1 20,0
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HaBo3s 10 1/ra+ NgoPsoKso 20,2 23,4
Haso3 10 1/ra+ NogPooKeo 22,8 25,5
Hasos 10 1/ra+ N120P120K90 25,6 29,6

N3 Tabmuibl BUIHO, YTO TPH TPaJAUIIMOH-
HOM 00paboTke MOYB, B CpeJHEM 3a TOABI HUC-
CIIeIOBaHM, B KOHTPOJbHOM BapuaHnte (0e3
yoOpeHunit) KOJIMYeCTBO COPHSAKOB B (paze Ky-
meHus cocrasuio 12,2-14,1 H_IT/Mz, a cyxas
Macca coctaBiio 15,3-17,2 r/m”. TIpu BHeCeHHH
OpPTaHMYECKUX U MUHEPATBHBIX yIOOpEeHUN KO-
JUYECTBO M CyXas macca COPHSKOB ITOBBICH-
auck. Tak Kak, B UTOre HAIIMX HAOIIOACHHH KO-
JMYECTBO M CyXasi Macca COPHIKOB IO BapuaH-
TaM cocTaBuian: HaBo3 101/Ta+NegoPsoKso 14,5-
16,1 I_HT/MZ, cyxas macca 17,8-18,5 F/Mz, HaBO3
101/ra+NgoP9oKeo 16,3-18,7 H_IT/MZ, cyxas macca
19,3-20,6 r/m°, HaBo3 10 1/ra+N 0P 20Koeg 17,8-
20,5 wr/™, cyxas macca 22,3-23,5 /M.

A mpu MUHUMAaJILHOW 00pabOTKe, CO CpaB-
HEHUEM C TPaJAUIIMOHHOM, 3apacTaHus MmoJieit cop-
HSIKAaMH B OJJHOM KBaJpaTHOM METpPE CYIIECTBEH-
HO TIOBBICHJIOCH, YTO CBSI3aHO C MaxOTOH Ha TIy-
6uny 10-12 cm mouBsl. B utore cemeHa COpHSKOB
OCTAIOTCS HAa TIOBEPXHOCTH, HE TOMAIAIOT B TIIy-
OOKHeE CIIOM IMOYBHI M He morudarot. KommuecTBo
W cyXas Macca COPHSKOB IO BapHaHTaM COCTaB-
WIA: B KOHTPOJIBHOM BapHUaHTE KOJUYECTBO COP-
HakoB 15,5-17,1 HJT/MZ, cyxas macca 18,3-20,0
F/Mz, HaBo3 101/rat NgoPgoKzo 18,3-20,2 IJ_IT/M2,
cyxas wmacca 21,5-234 F/Mz, HaBo3 10t/rat
NooPooKeo-da 20,1-22,8 mr/m?, cyxast macca 24,2-
25,5 r/m’, HaBo3 10t/ra + NP 20Koo 22,8-25,6
/M, cyxas macca 27,5-29,6 /e,

BbIBOABI U peKOMeHIAN U

Takum 00pa3oM, Ha OCHOBAaHUHM IPOBE-
JICHHBIX WCCIICJIOBAaHUIA MBI CICNIAINA BBIBOIBI,
YTO TI0 CPAaBHEHUIO C TPAIUIIMOHHOW 00paboT-
KOl TMOYB MNpH MUHUMAJIBHONH 00paboTke
3apacTaHus MMoJIel COpHAKaMu moBbeIcHiIock. Ho,

HECMOTpA Ha 3TO, B LEIAX IMOBBIICHHUA I1J10-

JOPOJMsI Ha CepO-KOPUYHEBBIX MOYBAX, MbI
pexomeHayemM o0a BO3JAeTbIBaHUA 00pabOTOK
MOYB, a TaKXe EXEroJHOr0 HCIOIb30BaHUS
yaoOpenuit B HopMme - HaBo3 10T1/ra+NogPooKso
kr/ra. Kpome Toro, uepes 3 rojgja MUHUMAIEHYIO
00paboTKy Ha/I0 3aMEHUTH TPATULIUOHHOM.
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OpOCUTENbHBIX KaHanoB, M. 1987 r.

CripaBOYHHK TI0 MEXaHU3aIIUN METHOPATHBHBIX

pabort, 198 6r.

4.

S.

Bbopucos TI'.Ll. 3emuepoiinple MamuHbel, M.
1990 r.

Typeukunit P.JI. u Ilernsax .M. Mexanuzanus
MEJMOPATUBHEIX pabot, M. 1992r.
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’'uapoJiorusi U MeTeopoJIorus

OIIEHKA MHOT'OJIETHEM TEHIAEHIIUU U3MEHEHUS
MAKCHUMAJBHONA U MUHUMAJIbHOM TEMIIEPATYPBI BO3JYXA
HA TEPPUTOPUU HAXUBIBAHCKOM AP

Cadapos C.T'., I'yceiinos I'. M.
E-mail: surxaysafarov@ymail.com

bakunckuii ['ocyjapcTBeHHBIN Y HUBEPCUTET
V. 3axux Xammios 23, baky AZ 1148, Azepbaiimkan

BBEJEHHUE

H3BecTHO, YTO OONBIIMHCTBO MCCICI0BA-
HUH U OLEHKM U3MEHEHUH Kiumara Ha 0O0JIb-
IIMX TEPPUTOPHUSAX WU OTAEIBHBIX IYHKTaX,
TJIaBHBIM 00pa3oM, 0a3upyloTcs Ha U3MEHEHHH
KIMMAaTUYCCKUX CpeI[HI/IX paCCManI/IBaeMBIX
METEOPOJOTUYECKUX XapakTepuctuk. Hampu-
Mep, VI OLICHKH TEMIIEpAaTypHOI'O peEXHUMa B
OOJIBIITMHCTBE HCCIICIOBAHUSAX HCIIOJIB3YIOTCS
Takhe OOIIenpHU3HAaHHbBIE MOKa3aTelu, Kak cpe-
JTHECYTOYHAsT TeMIeparypa, CpeIHEeMecCsSIHas
TEMIEPaTypbl, CPEIHErooBas TeMIiieparypa
T.4. Ho, kak oTMe4aeTcs B HAy4yHOU JIUTEpaTy-
pe, 9THU IMOKA3aTCJIu HE ABJIIAKOTCA HaG.HIO,Z[aeMBI-
MU BEJIMYMHAMH, IIO3TOMY TpPeOYIOT TaKUX
WHTEpIpPETALMH, KaK YYET COOTHOILIECHHUSI IIEPHO-
JIOB OCPEIHEHMS, OUEHKU JUCIEPCUN U Jp.
[TosTOoMy, HccliemoBaHWE HEMOCPEICTBEHHO H3-
MEpEHHBIE IKCTPEMAIbHBIX 3HAYCHUH METeopo-
JIOTUYECKUX BEJIMYWH, TPEACTABISET BaKHOE
HAy4YHO-TIPAKTUYECKOE 3HAYCHHE, TaK KaK, OHU
o0nagaroT OOJbIIEll M3MEHYMBOCTBHIO M MEHB-
IEH TOBTOPSAEMOCTBIO.

B »TOoM acmekTe, BaxkHOE MPaKTUYECKOE
3HAYEHHE MMEET UCCIICIOBAHME W OIICHKAa MPO-
CTPAHCTBEHHO-BPEMEHHOM W3MEHYUBOCTH Cy-
TOYHBIX 3HAYCHUHM MaKCHUMaJbHOM W MHUHHMA-
JHHOM TeMIIepaTyphl BO3yXa Ha oHe riaobaib-
HOTO M PErHOHATbHOTO W3MEHEHHUs KIMMaTa.
Hampumep, mo MHHMManpHOW TemiepaType
BO3/lyXa 3UMHEro CE€30Ha MOXHO CYAUTh O
Hepe3I/IMOBKe O3UMBIX Ky.IIBTyp U IIJIOJOHOCHBIX

JIEPEBBEB, @ N0 MAKCUMAJIbHBIM TEMIEpATypam
B JIETHEM CE30HE — O BEPOATHOCTHU 3aCyXH. DTH
MOKa3aTelu TaKKe HUMEIOT BaKHOE OHOKIIH-
MaTUYECKOE 3HAUCHHUE.

B cBsI3M C aKTyalbHOCTBIO TaHHOW MPOO-
JIeMbl B Pa3JIMYHBIX HAYYHBIX LIEHTPax MPOBO-
JATCSl LIMPOKOMACIITAOHbIE UCCIIETOBaHUS IIPO-
CTPaHCTBEHHO-BPEMEHHOM M3MEHYMBOCTU MaK-
CUMaJIbHOM M MHUHUMAQJIBHON TemIepaTyp BO3-
IyXa. JTH HCCIEA0BaHUs OCOOCHHO aKTyallbHbI
JUIsl TOPHBIX PETHOHOB MUpa.

Hamnpuwmep, B [1] npuBeneHsl pe3ynbrarsl
UCCJIEIOBAaHUM 10 OLIEHKE aCUMMETPUYHBIX Tpe-
HZOB B MHOTOJIETHUX CYTOYHBIX psAax MaKCH-
MaJIBHOM 1 MUHUMAJIbHOW TEMIEPATypPbl BO3/1Y-
xa 3a nepuoa 1951-1990-x rogoB 1Mo JaHHBIM
2000 mereocTaHnuii 3eMHOro mapa. bbuio BbI-
aBieHo, yto Ha 50% tepputopun CeBepHOro
nosymapus 1 Ha 10% HOxxHoro nomyuapus no-
BBIIIICHUE MUHUMAJIIBHON TEMIIEpaTyphl (0,84°C)
ObUTO B TpH pas3a BBIIIE YeM MaKCHUMAaJbHOM
temnepatypst (0,28°C). B [2] yxazauo, uto 3a
nepuop ¢ 1946 mo 2000-ro roma B OONBIINH-
CTBE PETMOHAX MHUpPA MPOUCXOJIWIHN MOCIEI0Ba-
TEJbHbIE MOBBILICHUS] MUHUMaJIbHOM M Makcu-
MaJIbHOM TEMIIepaTyphbl BO3AyXa C Pa3IUYHOMN
MHTEHCUBHOCTBIO. DTH TOTEIJICHHUs] Haubosee
CyIIECTBEHHBI B 3MMHEM U BECEHHEM CE30HaX.

Pe3ynbrarel  mpoOCTpaHCTBEHHO-BPEMEH-
HOM M3MEHUMBOCTH CYTOYHBIX MAaKCUMAJIbHBIX U
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MUHUMAaJbHBIX TEMIIEpaTyp BO3AyXa ISl Tep-
puropuii ®@pannuu, ['epmanun, [IBeitnapuu,
ABctpun, Yexun, CrnoBakuu u XOpBaTHH IO
nanabeM 29 'MC (15 U3 HHX pacmoyIoKEeHbI Ha
IIPEArOPHBIX TEPPUTOPUAX, a 14- HaA BBICOTE
835-3106 m) 3a nepuox 1951-1990 rr nokazanu,
4yTO0, HaunHas ¢ 1960 T. B uX psgax Mpou30ILIO0
MOTEIUICHUE W ATOT MpOIeCC CcTaj Oojee WH-
TeHCHUBHBIM ¢ 1980 r. BpIsiBIEHHOE MOTEIIEHNE
B FOPHBIX TEPPUTOPHIX HAOIIO1aTI0Ch B 3UMHEM
U BeCEHHEM ce30Hax [3]. 3umMHee MOBBIIIEHUE
MaKCHMaJbHOW TeMIepaTyphl BO3AyXa TaKxkKe
oTMeueHsl Ha Teppuropun HMcenanuum [4]. Ha
ropax TaTpbl Takxke HaOIIOJANIOCH MOBBIIICHHUE
MAaKCUMaJIbHOM M MHHUMAJIbHOU TEMIIEpaTyphl
BO3/yXa (CTaTUCTHYECKH 3HAYMMOE — B JICTHEM
Ce30HE).
BBISIBJIEHO, 4TO 3a mnepuoxa 1971-2004 rr B
OOJIBIIMHCTBE CTAaHIMKA HAOJIFOQAJIOCH ITOBBIIIIE-
HUE MAaKCHUMAaJIbHBIX 1 MUHUMAJbHBIX 3HAYCHHH

JUis  tepputopun  Typuum —Takxe

MaKCHMAJIIbHOH W MHHUMAaJbHOH TeMIeparypsl
Bo3ayxa [5].
ygacTsx CesepHoii Amepuku 3a 1948-2000 rr.

B 3amagHOl W LEHTpaJIbHOMN

(ucnonp3oBanbl ganHbie 1324 TMC) oTmedeHO
WHTEHCUBHOE TOBBIIICHHE MUHHUMAJbHBIX 3Ha-
gennit (3°C/50 1er) CyTOYHON MHMHHMAaIbHOU
TeMreparypbl Bo3ayxa [6]. Ha Teppuropumn
Kananpr, HaumHasg c¢ 1990 rona mHOBBIIIEHHE
MUHHMaJIbHON TeMIiepaTypsl Obulo  Oosiblie
MakcumanbHOU [7]. [lomoOHasi TeHaeHIUs Ha-
Omojanach Takke Ha Tepputopuu FOxHOM
Awmepuku [8].

Takum 00pa3zom, pe3yJbTaThl BBIIIEIPH-
BEJICHHOTO aHajn3a MOJTBEPKIAIOT TE3UC O
TOM, YTO TOBBIIICHHE TIO0ANBHON TeMIiepary-
pBl BO3/yXa IPOUCXOAMT 3a CUET YBEINYCHUS
HOYHBIX MUHHMMAJBHBIX TEMIIEpaTyp BO31yXa,
KOTOPOE MPHUBEJIO K YBEINYCHUIO O€3MOPO3HOTO
nepuoja B yMEPEHHBIX U BBICOKHX IIUPOTax [9].

VYuurbiBas akTyaJbHOCTh JaHHOW MPOO-
JEeMBbl, Uil Pa3MYHBIX NPUPOAHO-DKOHOMHU-
YeCKHX palioHOB AsepOaiipkaHa Ha OCHOBE
HOBBIX JAaHHBIX METEOPOJOTUYECKNX HaOII0-
JIEHUIl HayalluCh COOTBETCTBYIOLIUE HCCIEI0-
BaHUSI.

OBBLEKT UCCJIEJOBAHMIT 1 METOIUKA

OOBEKTOM HCCIEAOBAHUS SBIISETCS TPOC-
TPaHCTBEHHO-BPEMEHHAsA U3MEHUYMBOCTh CyTOY-
HBIX 3HAUCHUN MaKCUMAaJIbLHOM U MUHUMAaJIbHOM
TEMIIepaTypbl BO3AyXa Ha Teppuropun Haxubl-
BaHckoii AP. Hcnonp3oBammchk aanneie 1 MC

HaxusiBanb, OpnyOan, [xyneda, [lax0y3 u
[apyp (puc.1). B cBsizsu ¢ OOBEKTUBHBIMH H
CyOBEKTUBHBIMHM MPUYMHAMHU HaM YJaloCh HC-
MOJIb30BaTh JaHHBIE TOJBKO 3a mnepuona 1961-
1999 rr.
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Puc.1. AnmunucrpatuBHas kapra HaxusiBanckoii AP u
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OLIEHKA MHOT'OJIETHEM TEHJIEHIIM UBMEHEHUSA MAKCUMAJIBHOU I MUHUMAJIBHOM
TEMIIEPATYPBI BO3]YXA HA TEPPUTOPMU HAXUBIBAHCKOM AP

MECTOIOJIOKCHU S THAPOMETECOPOJOIrHI€CKUX CTAHIMH

JIns1 BBIABIIEHUS BO3MOXHBIX U3MEHEHUN B
psAgax MakCUMAaJbHBIX M MUHUMAJIbHBIX TEMIIE-
paTyp BO3Ayxa HMCMOJIb30BAaH METOJ JIMHEWHOTO
TPEeH/1a, KOTOPBINA IIUPOKO MCIOJIB3YETCS B KIIU-
MaTUYeCKUX uccienoBanus. Jms momydeHust
aJICKBAaTHBIX M JIOCTOBEPHBIX PE3yJIbTaTOB, TAKKE
HEOOXOAUM TPABWIBHBIA TOA00p HAYaIbHOTO
rojia orieHKu. MIcXos U3 3TOro, HaMu HCIOJIb30-
BaHbl Takue nepuosl kak 1961-1796 rr. u 1977-
1999 rr. Kak u3BecTHO M Kak 1okazaHo B [10],
npoucxojsanme B XX Beke I00ajIbHbIE MOTEI-
nerust otmedeHsl B 1910-1940-x rogax u ¢ 1976-
ro rojia - 1Mo Hacrosiee Bpems. Takoil moaxon
TaK)Ke TO3BOJSIET OoJiee NIETATBHO OIEHUTh
W3MEHEHHS TeMIIepaTypHBIX SKCTpeMyMoB. Jlo-
CTOBEPHOCTh JIMHEWHBIX TPEHIOB OICHHBAJIAChH
K03(h(PUIIMEHTOM KOPPEISIMU 3THX TPEHIOB.

B uccnenoBanusix paccMOTpeHBbI TpHU OC-
HOBHBIE MOKAa3aTeNu MPOCTPAHCTBEHHO-BPEMEH-
HOM WM3MCHYMBOCTH MAaKCHMAJIbHBIX W MHHH-
MaJIbHBIX TeMmIeparyp Bosayxa: 1) noemopse-
MOCmb pa3IUdHBIX 2PA0AUUIl CYMOYHOU Ma-
KCUMAIbHOU U MUHUMAIbHOU meMnepamypbl

6030yxa; 2) OueHKa MHO20]1emHell UIMeHYU-
60CHU MAKCUMAIbLHOU U MUHUMAbHOU mMeM-
nepamypsl 6030yxa 3a paziuydHvle KIUMAmMu-
yeckue nepuoovl; 3) Haubonvuwiue u naumeno-
uiue 3HaueHus adCcoNOMHBIX CYMOUHBIX 3HA-
YEHUIl MAKCUMATbHOU U MUHUMAIbHOU mMeM-
nepamypul 6030yxa.

IloBTOpPsSieMOCTH pa3IMYHBIX Tpaganuii
CYTOYHOH MAKCHUMAJbLHOH M MHHUMAJbLHOM
TeMnepaTypsl Bo3ayxa. Pacder moBTopsieMo-
CTH oOXxBaTbiBaeT Tpu nepuona: 1961-1999,
1961-1976 u 1977-1999 rr. UnTepBain rpaganuu
cocrapiser 2°C. CaMblii HU3KHi npeaesa MakCu-
MaJIbHOM TeMmepaTypbl COCTaBIISET -16°C, a ca-
Mblii BBICOKHIA - +46"C. J MUHUMAIIBHON TEM-
nepaTypbl 3TH BEJIMYUHBI COCTABISIOT COOTBE-
terBerHo -30°C 1 +30°C. o manubM 5-u TMC
M0 KaXJAOW TpajJallid ONpeleseHbl YUCIO CO-
OTBETCTBYIOLLIMX CIIy4aeB W JUIsl KaXXJoul rpa-
JIAIlAY TIOBTOPSIEMOCTh HailieHa KaK OTHOIICHUE
ATUX CITy4aeB K OOIIEMY CITy4ar0, BhIPAKCHHBIC
B mporeHTax. [lomydeHHbIE pe3yabTaThl MPH-
BEJICHBI Ha pUC.2.
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Puc. 2. [IoBTOpPeMOCTDb PA3IHYHBIX I'PAJANUIA CYyTOYHOM
MaKCHMAaJIbHOI TemnepaTypsl Bo3ayxa B HaxusiBanckoii AP ¢ 1961 mo 1999 r.

He BnaBasice B moapoOHBIN aHATIN3, MOX-
HO CKa3aTb, YTO IOBTOPSEMOCTb OTPHULATEIb-
HBIX I'paJalliii MaKCHMAJIbHOM TeMIIepaTypbl B
1961-1976-x romax OBLIO HEMHOrO OOJBIIIE,
yeM B 1977-1999-x ronax. IloBTOpsiemocTh

MaKCHMaJbHOW TEMIIepaTypsl B HHTEPBAJC
rpajanun 6-12°C YBEJIIMUHUBACTCA 3a MOCIEIHUN
nepuon. [lomoOHast TeHACHIMS XapakKTepHa M
s rpajaumii B unTepane 18-42°C. B memom,

Ha tepputopun HaxubsiBanckoii AP B 24%
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Cy4asx HaOJIOJAIMCh OTpUIATeIbHBIC 3Ha-
YEHUSI MUHUMAJIBHBIX TEMIIEPaTyp.
[IoBTOpsiemoCcTh  rpamanuu -30...-20°C
cocrapuna 0.01-0.31%, mnosropsiemocTs Tpa-
paman -20°C...-10°C 3a 1961-1976 rr. co-

craBuna 4.3%, a 3a nocnenuuii nepuoa — 3.7%,
YTO MOKa3bIBaeT 0oJiee TeIIblii KiauMar B 1977-
1999 rr. [lomoOHBIE TEHACHIIUU XapaKTEPHBI
U1 Tpajanuin -10°C ... OOC; 0...20°C u T.I.
(puc.3).

W 1351-1959

[ M1951-1876
| m1977-1999

R
=1
[=1

Ilopropasmocte, %o

30428
26+-24
22420
18+16
14+-12

Tpamanuy MEHEMATEHHE TEMIERATYE, Tpag

18-20
22-24
26-28
30-32

Puc. 3. [losTopsiemocTs (%) pa3In4YHbIX rpajaluii CyTOYHONH MUHUMAIbLHOI
Temnepatypbl Bo3ayxa B HaxusiBanckoii AP ¢ 1961 mo 1999 r.

OueHka MHOroJIeTHell W3MEHYHBOCTH
MaKCHMAJIbHOI M MUHMMAJbLHOW TeMmepary-
Pbl BO3AyXa 3a pa3jidyHble KJIMMAaTHYeCKHe
nepuoabl. C 3Toil LIEIbIO C UCIIOIB30BaHUEM Me-
TOJa JIMHEIHOTO TPEHAA BbIYMCJICHBI U OLICHCHDBI
TEHIEHIIMM W3MEHEHHs (MCIOJIb30BAHBI
poctu uW3MeHeHus 3a 10-u JeTHHE) cpemaHeMe-

CKO-

CSIYHBIX MAaKCHMaJbHBIX U MHUHUMAIIBHBIX TEM-
nepaTyp BO3AyXa Ha pPa3NUYHbIX YacTsx Hax-
9YbIBaHCKOW AP mpu rioOanbHOM MOXOJIOIaHUN
(mo 1976 r.) u noremnenus (nocne 1977 rr).
[TonydeHo, 4TO B 3UMHEM CE30HE 3a IIe-
PHOJI COBPEMEHHOI'O IJIOOAIBHOTO IOX0JI0/a-
HUA, MAKCUMAJIBHBIC TCMIICPATYPbl BO3AyXa Ha
Bcel Tepputropun HaxubiBaHckoil AP ymMmeHb-

LIWIACh CO CKOPOCTBIO -4.8...-0.2°C/107er ¢

HauOoONpIIMM  3HaueHWeM B  HaxuybIBaHH
(-4.8°C/10mer, deBpanb) W HANMEHBIIMM — B
Opay6ane (-0.2°C/10mer, siHBapp). 3a mEpHOL
rJ100aIBHOTO TIOTETUICHUS MaKCHMalbHAs TEM-
nepatypa B 3UMHEM CE30HE YBEIMYHIACH CO
CKOpPOCTBIO 0.1...1.3°C/10ner, ¢ HammeHbLIHM
sHauenreM B Haxuwamn (0.1°C/10mer, des-
paip) W [Tax6y3e

(1.3°C/10mer, smBaps) (cM. Ta6m.l). Takum

HAauOOJBIIUM — B

00pa3oM, MOKHO OTMETUTh, YTO TEHACHIIUH U3-
MEHEHHsI MaKCUMAJIbHON TEMIIEpaTypbl 3UMHETO
Ce30Ha  aJeKBaTHO  OTOOpa)kaeT  COOTBET-
CTBYIOIIME COBPEMEHHbIE TJ100aJIbHBIE TEHJe-
HLUH.

Taoauna 1

CkopocTh H3MEeHeHHsI MeCAYHBIX MAKCHUMAJIbHBIX TEMIIEPATYP BO31yXa B
HaxubiBanckoi AP 3a nepuoant 1961-1976 u 1977-1999 roasi, °C/10aeT
(mepuox 1 —1961-1976 rr.; nepuoa 2 — 1977-1999 rr.)

Cranuus Tepuont ITopsiakoBbIH HOMEP MecsALa
01 02 03 04 | 05 06 | 07 | 08 09| 10| 11 12
Opay6an 1 -02(-26|-14|17|-04]05 |15 |14 ]| 1.0 33| -1.1| -2.1
2 09102100 (02)|10]| 111|001 13 |-02] 1.5 08] 0.6
Tokyabda 1 -09|-36|-16| 15 |-05] 001|021 03] 03] 13| -2.1|-34
2 08103 |-03[04]06|10]|-01|14/|-08| 1.3] 0.7] 0.6
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OLIEHKA MHOT'OJIETHEM TEHJIEHIIM UBMEHEHUSA MAKCUMAJIBHOU I MUHUMAJIBHOM
TEMIIEPATYPBI BO3]YXA HA TEPPUTOPMU HAXUBIBAHCKOM AP

Hax4LIBAHL 1 -131-48(-19]09 |-12-08]-0.7] 0.0 | -0.3] 0.7] -1.9] -2.6
2 09/01)]00]03]05]07-04]09]-071.1] 05| 04

Ilax6ys 1 -09(-32|-15|13 |-08[-03|-03] 04 |-0.2] 09| -1.8] -3.2

2 1310304071110 ]01]15]-07 1.1] 0.8] 1.0

Ilapyp 1 -071-43]-16] 08 |-1.1] 00 |-0.7] 04 | -0.7] 04] -3.1| -4.0

2 1.1 /02031111 ]11]02|13][-03]17] 1.1] 0.8

B BeceHHeM ce30HE 3a EepHOj COBPEMEH-
HOTO TJIO0QJIBHOTO TIOXOJIOJAHUS MaKCHMaJlh-
HBIE TeMIlepaTypbl Bo3ayxa B mapte (-1.4...-
1.9°C/10mer) u mae (-0.4...-1.1°C/101er) yme-
HBLIWJIUCh, a B afpelne (0.8...1.7°C/10mer) —
YBEIUYMINCh. 33 TEPUOJ TJI00AIBHOTO IMOTETI-
JICHUs 3HA4YUMOC ITOTCIIJICHUC HaGJ'IIOIIaJIOCB B
ampere (0.2...1.1°C/10mer)
(0.5...1.1°C/10mer).

B neTHeM M oceHHEM Ce30HaX TCHICHITHH

u mac

MPOCTPAHCTBEHHO-BPEMEHHOM
MaKCHMAQJIBHOH TEeMIIepaTypbl BO3IyXa 3a Ie-
pHo rI100ATEHOTO MOXOJIONAHHS U MTOTEIUICHHS
HOCHT CIIOKHBIN XapakTep (cMm. Tabma.1). Takum

U3MCHYHNBOCTH

00pa3oM, MOKHO KOHCTaTUPOBATh, YTO TOJBKO
B 3UMHEM CE€30HE TEHJECHIUU U3MEHEHHS MaK-
CUMAaJIbHOM TeMIIEpaTypsl BO3AyXa Ha TEPPUTO-
pun HaxubiBanckoit AP mojgHOCTBIO COOTBETC-
TBOBAJIM OCOOEHHOCTSIM COBPEMEHHOIO IJIO-
0aJIbHOr0 U3MEHEHUS KIMMaTa.

Kak BumHO u3 Tabn.2, kak U B ciydae C
CpEeTHEMECTYHBIMU MaKCUMAIBbHBIMU TEeMIIepa-
TypaMu Bo3ayxa, 3a nepuona 1961-1976-x romax
B sSHBape-mMapTe, Mae, HosOpe W Jekadpe Mme-
cAIax B psiJiaX CPeIHEMECSYHONH MHUHUMAIBHOM
TEMIIepaTypbl BO3yXa OTMEUCHBI CHUKCHUS HX
3HAYEHUS M Ha 3TO YKa3blBa€T CKOPOCTH UX
yMmeHbllieHuss. Cpenu 3THX MeECSIeB caMoe
CHUJIbHOE TOXOJIOAaHUE MPOU301LIO B (peBpaie (-
4.8...-2.6°C/10 ner) u nexabpe (-4.0...-2.1°C/10
Jer). 3a ATOT XK€ TEepHUOJ| YBEIWYCHUE MHHU-
MaJIGHOW TeMITepaTyphsl HaOJI0ANIOCh TOBCe-
MECTHO TOJIBKO B ampesne (0.3...1.1°C/10 ner), a
B Opnaybame u HaxubiBaHe B Mae, WHIOHE,
aBrycre-oktaope, u B JLkynede u IllaxOyse — B
aBrycTe-okTsOpe Mecsamax. B menom, 1o
JIAHHBIM BCEX MeCAleB U cTaHUui B 63% ciy-
YasX MPOU30IUIO IMOXOJIOJaHUE M0 MHUHHMAIIh-
HOW TeMmIeparype, 4YTO COOTBETCTBYET (oHY
r;100aJIbHOTO ITOXOJIOMAHHU.

Taoauma 2

CkopocTh H3MeHeHUsI MeCTYHBIX MUHUMAJILHBIX TEMIIEPaTyp BO31yXa B
HaxubiBanckoii AP 3a nepuoani 1961-1976 u 1977-1999 rozsi, "C/10aer
(mepuoa 1 —1961-1976 rr.; nepuoa 2 — 1977-1999 rr)

IMopsinkoBblii HOMep MecsiLa
Crannusa Iepuoani
01 | 02 | 03 | 04 [ 05|06 | 07 | 08| 09 |10| 11 | 12

Obavéa 1 -09|-32/-08| 1110211121814 |15]|-13|-27
pAYDar 2 06 |-07]-05]-02]02]08]-01]09]-04[09[03] 01

1 -05|1-30|-06| 05 (-02|-0.1-0310.1|0202|-121-23
Jxkynbda

2 07 -05(-02]103]04|13]-02(08(-04({08[031]0.2

1 -06|-40/-031071]01]]03|-06|02|0510.7|-071-1.3
HaxypIBaHb

2 04 |-18(-09]-0.61-0.7/-03]-12(0.0[-09(0.1(-0.4]-0.6

1 21|-41|-11| 04 |-0.6|/-06|-0.7|02]| 0.1 10.0|-2.41|-4.1
IIax0y3

2 00 |-14(-06]-02]00|021]-06|00|-1.0{0.0/-041-0.3

1 -221-49|-0.1| 0.3 |-0.8|-1.0|-1.1|-1.6|-0.8|-0.7|-2.1 | -4.0
lapyp

2 05-15(-03]001]05/06]03]09|-02(0.7(-0.1]-0.5

Kax BugHo m3 T1a6mn.2, B

1977-1999-x ro-

Jax B OTIIMYUC OT MAaKCUMAJIbHBIX TEMIICPATYP, B
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50% cmy4dasx B psjax MHUHHAMAJIbHBIX TEMIIEp-
aTyp HaOmoanach TEHACHIMS CHIXKEHHS 3TOTO
nokaszarens. [lonoxxuTensHas TEHACHIUS TOBCE-
MECTHO HaOII0Aanach TOJIBKO B SIHBApPE M OKTSO-
pe Mecsiax, a OTpuIare’IbHas TeHACHIUS B (heB-
paie u mapte Mecsiuax. Hapsay ¢ 3TuMu, MOKHO
OTMETHUTH, YTO MHTEHCUBHOCTh YMEHBIIICHHS MU-
HUMAaJIBHOU TEMIIEPaTyphl 10 CPABHEHUIO C TIpe-
JBIIYIIMM TEPUOIOM CTajla 3HAYUTEIHbHO MEHb-
1€, 9TO TaKXKE COOTBETCBYET (hOHY III00ATLHOTO
MOTEIUICHUSI. DTU BBIBOJBI MOJITBEPKAAIOT JIaH-
HBbIE CPaBHUTEIHHOTO aHanu3a Tadin. 1 u tabm. 2.

Haun6osb1mne 1 HauMeHbIINE 3HAYCHUSA
a0COJIIOTHBIX CYTOYHBIX 3HAYEHUIHl MaKCH-
MaJIbHOW U MUHMMAJILHOW TeMIepaTypbl BO-
31yXa. YUUThIBask ONPEAEICHHBIN HAy4YHO-IIPAK-
TUYECKUM HHTEpeC aOCOMIOTHBIX MAaKCHUMallb-
HBIX U MUHUMAJIbHBIX TEMIEPATyp BO3ayXa, Obl-
M HaWJIeHbl WX HAuOOJbUINE W HAaWMEHBIIHE
3Ha4YeHuA 1Mo mecduaMm 3a 1961-1999 rr. Taxxe
MIPOBEJICH CPaBHUTENbHBIN aHAIN3 HAaUOOIBIINX
3HauYeHUH a0COMOTHBIX MAKCUMYMOB U HAaUMEH-
BIINX 3HAYECHUN a0COOTHBIX MHHUMYMOB TEM-
nepaTypsl 3a nBa nepuona: 1-mo 1960 r. (man-
HBIE B3SITHI U3 COOTBETCTBYIOIIETO CIIPABOYHUKA
nio kmumaty CCCP); 2-ocne 1960 r..

Ha teppuropun HaxusiBanckoit AP B 3u-
MHEM Ce30HE HaumOOJbIlINe 3HAUYEHUSI aOCOIIOT-
HOTO MaKCHMyMa TeMIEepaTypbl BO3yXa Bapbu-
pOBaKCh B Auana3zoHe 15 5..27°C (cm. Tab1.3),
a, HauMenbime — B -0.5...5.7°C (cm. Ta61.4). o
CPaBHEHHIO C MPEABIAYIINM IEPHOJOM, TOCIE
1961-ro roga BEeIMYMHBI STOTO TOKa3aTels Obl-
mu Beime Ha 3-5°C B gexaGpe, 2-6°C B sHBape.
B BecenHem ce3oHe HamOOJbIINE 3HAYCHUS
ATOr0 TOKa3aTells BapbHUpPOBAINUCH B Ipejaenax
29.4-39.2°C B Opny6ane, a HaMMEHbIIIKUE COCTa-
B 12.4..17.9°C (8 Illax6yse, KoTopast
HAXOJUTCS BbIIIE YPOBHS Mopsi, yeM Opay06an).
[lo cpaBHenuto c¢ mepuoaom a0 1960 r. 3a
MOCTIEAHHUIA TIEpUO a0COTIOTHBIE MAKCUMYMEI B
mapre Obutn Bbire Ha 1-2°C, B ampene —Ha 2-
4°C, a B mae, 3a nckmouennem Opay0aza, Ha -
2°C menbure. B oceHHeM ce3oHe HamGOMbIIHE
3HAYEHHUs] dTOr0 IMOKa3zaTessl BapbUPOBAJIUCH B
npezaenax 41.7..45.7°C 8 JUKynbge, a HaUMEeHb-
e cocrasum 30.9...33.7°C) (8 [Max0y3e). I1o
cpaBHEHMIO ¢ nepuogoM 1o 1960 r. 3a mocie-
THUHN Tiepro a0CONOTHBIE MAaKCUMYMbI B HIOHE
6buta Boime Ha 0-3°C, B mrone —una 0-3°C, a B
aBrycre Ha 1-4°C. TlogoGHbIC TEHIEHIMH Xa-
PaKTEpHBI U JIJIsl OCEHHUX MECSIIEB.

Taoauma 3

Han6osbmne 3Ha4eHUss MAKCUMAJIbHOMH TeMIlepaTypbl BO31yXa HA TEPPUTOPHH
HaxusiBauckoii AP, "C (1 ykasbiBaeT nepuoja a0 1960 roaa, 2 —ocsie 1960 roaa)

Tepuon IlopsiakoBbIii HOMEP MecsAIa

Cran-uus 01 |02 03|04 |05]06 /|07 |08 ] 09|10 |11 | 12

1 15120 |25 |31 |35 |38 (39 |40 | 38|35 |27 | 20
Opayban

2 21 | 21 | 26 | 35 | 39 | 41 |41 |44 | 40 | 35 | 27 | 23

1 18 | 27 | 29 | 35 | 40 | 42 |43 |44 | 43 | 37 | 30 | 21
Joxkyiabha

2 22 | 27 | 29 | 37 | 38 | 42 |46 |45 | 43 | 34 | 27 | 26
HaxubiBan 1 16 | 21 | 26 | 32 | 37 | 41 [ 43 |43 | 41 | 36 | 28 | 20

2 19 | 20 | 28 | 34 | 36 | 41 |43 |44 | 40| 34 | 28 | 24

1 14 | 18 | 23 |29 | 35 | 37 |40 |40 | 39| 34 | 23 | 18
HIax0y3

2 16 | 18 | 24 | 31 | 32 | 39 | 40 | 43 36 | 31 | 28 | 21
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OLIEHKA MHOT'OJIETHEM TEHJIEHIIM UBMEHEHUSA MAKCUMAJIBHOU I MUHUMAJIBHOM
TEMIIEPATYPBI BO3]YXA HA TEPPUTOPMU HAXUBIBAHCKOM AP

Tao6auna 4
HaumeHb1ne 3Ha4eHUs MAKCHMAJILHOH TeMIIepaTyphbl BO3AyXa
Ha Teppuropun HaxusiBaHnckoii AP, 'C
IHopsaakoBblil HOMep Mecsna
Crannusa
01 02] 03 04| 05 06| 07| 08 09 10 11 12
Opay6an 20 | 44 | 164 | 22,5 |27,7|32,5]33,2]|32,3]30,7]|245] 16,6 | 57
Jixyabda 23 | 48 | 17,3 25,0 | 29,6 | 34,6 | 35,7 | 36,0 | 33,6 | 26,4 | 16,9 | 5,3
HaxubiBanp | -0,5 | 2,3 | 16,3 | 22,2 | 26,0 | 32,0 | 35,0 | 35,3 | 30,5 | 25,4 | 15,5 | 3,8
Ilax0y3 1,0 | 1,8 | 12,4 | 17,9 | 24,1 | 30,9 | 31,7 | 33,7 | 28,3 | 23,1 | 14,0 | 3,6
Ilapyp 09 | 2,8 | 16,6 | 22,0 | 27,1 | 32,4 | 35,9 | 35,0 | 30,0 | 25,5 | 15,5 | 3,4

B nenowm, 3a nepuoxn 1961-1999 rr. no 4-m
cTaHmmsiM 3a 12 wmecsieB B 58% ciydasix ao-
COJIIOTHBIC MAaKCUMYMBI TEMIICPATyphl BO3IyXa
YBEJIMUUIIMCh OTHOCUTEIBHO Tiepuoaa 10 1960-
roaa, B 21% ciydasix He U3MEHUJIUCH, a B 21%
CIIy4asiX YMEHbBIIATUCh. OJTH JaHHBIE YKa3bl-
BalOT HA YCUJICHUS MHTEHCUBHOCTH MOTEIUICHUS
PETHOHANBHOTO KIIUMaTa.

HanGonemme HaOIIOgaEMBIE BEJIMYUHBI
a0COIIOTHOTO
JyXa B 3UMHHUSX MeCSIaX COCTABHIIN: JeKa0ph —
-1.0...-4.2°C, smBaps — -5.0...0.1°C, deBpans —
-5.4...-2.4°C (1a6n.5). HanMmeHbline 3HaYCHHS

MHUHUMYMa TCEMIICpAaTypbl BO3-

COOTBETCTBEHHO COCTaBMJIU: AcKabpp — -21.8...

-13.2°C, smBapp — -23.2...-30.5°C, despams —
-21.5...-29.4°C (1a6m.6). ITo cpaBHEHHIO ¢ mpe-
IeInynuM nepuogom, B 1961-1999 romax stot
MoKasaTelb B JeKadpe yBenuuuics Ha 3-1 1°C, 8
staBape Ha 2-4C, B (eBpaie Ha 3-4°C (Tabu.6).
Pe3ynpTaThl aHANIOTMYHOTO aHalW3a MOKa-
3BIBAOT, YTO ITO JAHHBIM 4-X cTaHIMi 3a 12 Me-
csueB B 79% ciyyvasx 3a 1961-1999 rr. BenuduHbI
a0COJTFOTHOTO MHUHHMMYMa TEMIIEepaTyphl BO3IyXa
yBeIMYMIach, B 6% ciydasx HE W3MEHWINUCH, B
15% ciyyasix yMeHbIIAIUCh. YBEIMYEHUE ITOTO
MOKAa3aTelisl TI0 BCEM CTaHIMSAM TPOH3O0ILIO B M-
ecslax 3UMHEr0 M OCEHHETr0 CE30HOB U B aBryCTe
Mecslie, 2 YMEHBIIIEHHE — B HIOHE MECSIIE.

Tabéauna 5

Hauboubine 3Ha4YeHUSI MUHUMAJILHON TeMIIEPATYPbl BO31yXa HA TEPPUTOPHH
HaxubiBanckoii AP, ’'c

IMopsiakoBbIi HOMEpP MecsALa

Crannus
01 02 03 04 05 06 07 08 09 10 11 12
Opayo6an 01| 24| 0,5 56 | 11,7 | 154 | 21,5| 19,5| 159 7,8 32| -1,3
Jxynasda | -3,1 | -2,5 0,6 6,1 12,1 | 16,6 | 22,5| 21,6 | 153 7,3 2,8 -1,0
HaxuepiBanb| -42 | -3,7 0,2 571 10,7 151 19,6 | 18,6 | 13,0 7,1 2,21 -3,0
Iax0y3 2,7 54| -07| 2,7 8,0 12,0 17,6 | 15,6 | 11,5 4,8 1,7 -3,6
IMapyp 501 -5,0| -0,1 4,8 87| 13,0 17,7 | 17,1 | 10,8 50| -0,8 | -4,2
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Tabauua 6
HaumeHbIne 3Ha4YeHUsI MUHMMAJILHOM TeMIIepPaTypbl BO3/yXa HA TEPPUTOPUH
HaxusiBauckoii AP, °C (1 yka3biBaer nepuox 10 1960 roza, 2 —nocie 1960 roaa)

Cranuus Tepuon IlopsaakoBblil HOMep MecsLa

01 | 02 | 03 |04 ]05(06| 07 |08 |09 |10 11 | 12
1 27|26 | 21| -6 | -1 6 9 7 -1 ] -6]-12]-20

Opnyban
2 230221 -17| 51 0 6 11 (10| 3 |-2]-5]-13
1 29 | 28 | 21 | 4 1 7 10 | 10 1 -6 | -13 | -26

Jkyabgpa
2 27125 -19 | -5 1 3 10 | 13 6 0| -8 |-1I5
1 30 28022 -6 | O 6 8 9 -1 | -6 |-15]-25

HaxuybIBaHb

2 26 | 25 1 24| -5 | -1 0 10 { 13 | 2 | -3 | -11 | -22
1 28 | 28124 9 | -2 | 5 7 7 -1 | -6 | -16 | -26

Hlax0y3
2 24 | 24 1 22 | -10| -2 | 2 9 9 3 1 -4]|-12]-20

Ot AAaHHBIC MOATBCPIKAAIOT IMOCTYJAT O
TOM, 4YTO COBPEMCHHOC IIOTCILUICHHUC IPOUCXO-

JUT 3a cueT 0oJiee MHTCHCHBHOTO YBEIMYCHUS
MHHUMAJIbHBIX TEMIIEPATYP BO3AYyXA..
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UCCJEJOBAHUE BEKOBOI JJMHAMUKHU TEMIIEPATYPBI BO3JYXA
HA CEBEPO-BOCTOYHOM CKJIOHE BOJIBILIOTO KABKA3A
(B ITIPEJIEJIAX A3EPBANUKAHCKOI PECITYBJIUKH)

Cadgapos C. I'., Mareppamosa M. M.
E-mail: surxaysafarov@ymail.com

Bbakunckuii 'ocynapcTBeHHbINH YHUBEPCUTET
V. 3axun Xanmunos 23, baky AZ 1148, Azep0Oaiimxan

BBEJIEHHME

B coBpemMeHHBIX HCCIIEI0BaHUSIX U3MEHE-
HUS PETHOHATLHOTO W TI00aIhbHOrO KiuMaTa
0coboe MeCTO 3aHMMAacT OICHKA W3MCHCHMS
NMPU3EMHOM TeMIepaTypbl BO3AyXa 3a OYECHb
JUTUTEIbHBINA MIEPUOJI, HATPUMED, B MOPSIKE CTO
jger u Ooiee. IlomoOHBIE HCCAEOOBAHUS I103-
BOJISIIOT BBISBUTH OCOOEHHOCTH KOJeOaTEIbHBIX
MPOLECCOB B JUHAMHKE MHOTOJIETHETO U3MEHE-
HUS TeMIepaTyphl BO3IyXa, YTO HMEET OOJb-
[I0€ HAYYHO-MPAKTUYECKOE 3HAUCHUE.

B sTrom acmekTe B pa3iHYHBIX HAayYHBIX
LIEHTPAX MPOBOJATCS COOTBETCTBYIOIIUE UCCIIE-
noBanus. Hampumep, o1HUM U3 BaXKHBIX acCIeK-
TOB TIJ00QJILHOIrO HM3MEHEHHsA KIMMara Ha
LEHTPATbHBIX U BOCTOYHBIX YacTsaX THOETCKoro
1aTo 3a OONBIIONW MCTOPUYECKUI Tepuoa pac-
cMoTpenbl B [l]. 3mech C uUCHMONBb30BaHUEM
naHHbIX 7-u ['MC BbISBIEHBI TPEHABI U CKOPO-
CTH U3MCHEHHS aMIUTUTYbl U TEPUOIUYHOCTH
W3MEHEHUSI TEMIEPATypbl BO3AyXa 3a IMOCIEI-
HHue 2485 JeT W UCCIeAOBaHbl MPUYMHBI ATHUX
n3MeHeHul. [IpuBeeHbl OCHOBHBIE TOJIOKEHHUS
ucnonb3dyeMbeix Meronos. [lokazaHo, uTo mpu-
YUHOW TNI00aTBbHOTO MOTEMIeHUsT K KOHIy XX
BEKa SBJISIETCS] KAK KOHCTPYKTUBHOE HAJIOKEHUE
Ipyr Ha JApyra HECKOIbKUX IMKIOB B (hase
TIOBBIIICHUST TEMIEPaTyphbl, TaK U CYIIECCTBEH-
HO€ BJIUSHHE THICIYEIECTHUX IIMKIJIOB Ha IOTEII-
nenue. Takxe MpUBENCHBI HEKOTOpPHIE BapuaH-
ThI CIIEHAPUEB U3MEHEHUS TEMIEPATYPhl BO3Y-

xa 3a 1981-2134 roner Ha TuberckoM 1iaro.

B npyrom wmccrnemoBaHuM TOKa3aHO, YTO
MIPOUCXOSAIICE OTEIUICHUE B TJI00AIbHOM KJTH-
MaTe SBJISETCS OJHO3HAYHBIM SIBJICHHEM, C KOH-
na XIX Beka 1o HacTosiee Bpems TiIo0aibHas
Temmeparypa mosbiciiack ~0.8°C, a cKOpocTh
MOTEIUICHHUsI 3a TMOCJIeAHHEe 25 JeT cocTaBuiia
0.2°C/10 ner. A T106aIbHOE TTOBBIIIEHHE YPOB-
Hs OKeaHa co cepennHbl XIX Beka 10 cpeauHbl
XX Beka coctaBuwio 3 MM B roa. Hauasmielica
co cpeauHbl XX BeKa MOTEIUICHHE CBA3AHO C
YBEJIMYEHUEM IMUCCUU TAPHUKOBBIX Ta3oB [2].

B [3] uccnenoBanbl 0COOCHHOCTH JOJTO-
NEPUOJHBIX HM3MEHEHUH TI100aJbHON Npu3eM-
HOHM TeMmmeparypsl BO3/AyXa C HMCIOJIb30BAHHEM
JTaHHBIX BOCTOYHO-AHTIIIMIICKOTO YHHUBEPCUTE-
ta 3a nepuona 1850-2009 rr. u naHHBIE peaHa-
muza NCEP/NCAR 3a mepuonx 1948-2009 rr.
OBLIIO BBIABIICHO, uTO B 1877-1911 rogax mpou-
30110 TIOXOJIO/IaHUE TJI00ABHON TeMIepaTyphbl
BO3JlyXa Ha 0.23°C. Bropoii nepuon moxosno-
manusg ormedeH B 1940-1972-x romax W MOHH-
JKEHUE TeMIlepaTypbl Bo3ayxa 3a 32 roja coc-
tauao 0,17°C. 3a paccMaTpUBAEMBIN TIEPUOL
nepBoe norervieHne Haodmonanock B 1911-1940
IT., TIOBBIIEHHWE TJIOOAIBHOW TEMIIepaTyphl
MPU3EMHOIO0 BO3AyXa 3a 29 JeT CcocTaBWIIO
0,51°C. Bropoe noremienue Havanock ¢ 1972 r.
U JI0 CUX TIOp MpOJoJiKaercs, a 3a 37 JeT rio-
OanbHas TemIeparypa MOBbICHIACh Ha 0.68°C.
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Kak BHIHO W3 MPHUBEAECHHOTO KpPaTKOTO
aHanu3a, 3a nociaeanue 150 ner, nmepuosl Ii0-
0aJbHOTO MOTEIUICHUS U IMOXOJOJaHHs COBIIA-
narT, a B [1] paccMOTpeHbl HEKOTOpbIE MpH-
YUHBl COBPEMEHHOTO0 W3MEHEHHS TIJI00aJbHOTOo
KJIMMarTa.

[TpencTaBisitOTCS MHTEPECHBIMH BBIBOJIbI
OTHOCHUTENFHO TJI00ATFHOTO M3MEHEHHUsl COBpe-
MEHHOI'0 KJIMMarta, npuBeAeHHble B [4, 5]. Ha-
npumep, B [4] yka3aHo, 4TO IPUUMHAMU COBpE-
MEHHOTO M WHTEHCUBHOIO IOTEIUIEHUs IJIO-
0abHOrO KJIMMaTa SBJISIOTCS, HapsiAy € ycuie-
HUEM TTApHUKOBOTO 3 deKTa, CyMMapHOE BIIUS-
HUE YBETUYEHHUs OOLIero KoJu4yecTBa 00JavyHo-
CTH, CHHKEHHE OTpakarolleil criocoOHOCTH TOo-
BEPXHOCTH MHUPOBOTO OKeaHa. A K BHEIIHUM
BIMSIONMM (AaKTOpaM OTHECEHBl H3MEHEHHUS
CKOPOCTH BpallleHus 3€MHOI0 IIapa BOKPYT
cBoel ocu, Kosnebanus napameTpoB CoJIHEUHOI
AKTUBHOCTH, OPOUTAIILHBIX XapaKTEPUCTUK 3e-
miu. B [5] st BeIsIBIIEHUS BO3MOYKHBIX TPUYHH
rJ100aJIbHOTO U3MEHEHUS KJIMMaTa, CBSI3aHHBIE C
BHEUIHUMH (paKTOpaMu, Ha OCHOBE TeMIIepaTyp-
HBIX TIOKa3arene 3a mepuon 10925-oro rona
O.H.3. 1 1750 1. Hame# 3pel - IPOBEJIEHBI CIIEK-
TpaJlbHBIE AHATU3bl TeMIIEpaTYpPHBIX MOKa3aTe-
neil u BeIOpaHbl mepuoasl COJTHEYHOTro Mpou-
cxoxaenus: ~ 2400, 1100, 850, 640 u 500 mer.
Jlanee, Ha OCHOBE 3TUX M JPYrHMX JaHHBIX
CZIeJIaH BBIBOJ O TOM, YTO MOTEIUIEHHE KIUMaTa
B XX BEKE HOCUT KPAaTKOINEPUOIHBIN XapakTep,
U, B MEPBYIO OYepelb, SBISETCS PE3yJIbTaTOM
MapHUKOBOTO 3¢ deKTa, MPOUCXOAUT HA SICHO
BeIpaxkeHHOM ¢one 1000-u neTHero mepuoaa
IIOXOJIOAAHUS €CTECTBEHHOT'O KJIMMATa.

B AszepOaiimxanckoir Pecrybnuke Takke
MIPOBOASATCS MOAOOHBIE MCCIEIOBaHMS, CBSI3aH-
HBIE C BIUSHHEM TII00AJIBHBIX KIMMATOOOpasy-
IOLUX MPOIIECCOB HA PETHOHAIbHBIE H3MEHEHHUS
kiumarta [6]. 3gech paccMOTpEHBI HEKOTOPBIE
BOMPOCHI MPOSBIEHUS TTI00ATBHBIX KIMMaTHYe-

CKUX HM3MEHEHUH B pPErMoHaJbHOM MaciiTade
IIyTEM BBISIBICHUS CTaTUCTUYECKOW 3aBHCHMO-
CTH (IIlyTEM IOJIy4E€HUs JIMHEWHBIX 3aBHCHUMOC-
TE) MEXIy TOJOBBIMH TJIOOATHHBIMH aHOMa-
musimu ¥ pernoHasibHbIME (I'MC baky, Haxubl-
BaH, ['sumka, lyma, Jlenkopans, [xadapxan,
3ararana u ['yba) aHOMaIUSIMH TeMIIepaTyphl
Bo3ayxa 3a nepuof 1881-1997 rr. CpaBHurens-
HBII aHAJIN3 TOJTYYEHHBIX Pe3yJIbTaTOB IO rof0-
BBIM M 3UMHHM TEMIIEpaTypaM MoOKa3ald, 4TO
TEPMHUYECKHIM PEXUM Ha OINPEICICHHOW 4YacTH
TeppuTopuu A3zepOaiiikaHa CyIIECTBEHHO 3a-
BUCUT TOJBKO OT TJI00alIbHOM TEMIepaTyphl
BO3ayxa. Takxke IOKa3aHO O CyIIECTBOBAaHHU
pa3IMYHBIX MEXAaHHU3MOB (POPMHUPOBAHMS KIIU-
MaTa B 3THUX 30Hax. Jlis BausiHUA oOwiei mup-
KyJIALUU aTMOC(Ephbl Ha pernoHaJbHbIE H3Me-
HEHUs KJIMMaTa pacCMOTPEHbl HaIlpaBJICHUSA
WU3MEHEHHUsI CE30HHBIX M TOJIOBBIX TEMIIEpaTyp
BO3JyXa B IMEPHOJ] IIECTH LUPKYJIALHUOHHBIX
’mox, paspaboranHoi ['.5l. Baurenreiimom. C
LIEJIbI0 UCCIIEI0OBAHUS BIIMSHUS aHTPOIIOT€HHBIX
(GakTOpOB Ha HM3MEHEHHE PErMOHAJIBHOIO KIIH-
MaTa pacCMOTPEHbl COBMECTHbBIE JIMHAMMKH
pPETrHOHANBHBIX TEMIIEpaTyp BO3[yXa € paaua-
LIUOHHBIMU MHJEKCAMH, KOTOpPbIe (POPMUPYIOTCS
3a CUET U3MEHEHUS NPUTOKA paJualluy 3a CUET
KOHIIEHTPALMH a3po30Jiel B aTMocdepe, MpUTo-
Ka paJualuy 3a CUET COJIHEUYHON aKTHUBHOCTH U
IIPUTOKA PaJUAlUH 32 CUET MapHUKOBBIX I'a30B.
Taxoke paccMOTpeHbI BOIPOCH! BIMSHHUSA KPYII-
HBIX BYJKAaHHUYECKUX W3BEPKEHUH Ha pEruo-
HaJIbHbIE KJIMMaTHYECKNUE U3MEHEHUS.
[IpuBeneHHbIE B 3TOM CTaThe Pe3yJIbTaTh
ABIIAIOTCSA MPOJIOJDKEHUEM ITHX HCCIIEI0BAaHUMN
B CBSI3U C HAKOIUIEHUEM HOBBIX JAaHHBIX O PETH-
OHAJILHOM KJInMaTe. MOKHO OTMETHUTb, YTO TO-
JNOOHBIE UCCIIEOBaHMSI IMPOBENEHBI A Tep-
PHUTOPHH CEBEPO-BOCTOYHOTO CkiioHa Manoro
KaBkaza [7] u toxkHoro ckiona bombiioro

Kagkasa B npenenax AP [8].
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OBBLEKT UCCJIEJOBAHMIT 1 METOIUKA

B uccnenoBaHum aHaIM3WpPOBAHbI U OLE-
HeHbl 136-u JIeTHSAs AMHAMHUKA CpeIHEN TemIie-
paTypbl BO3/yXa U MHTEHCUBHOCTU €€ U3MEHEe-
Huit mo ganHeiM 'MC I'y6a, koTopass HaXOoauT-
cs Ha BbIcoTe 550 M OT ypOBHS MOps Ha cEBe-
po-BoctouHOM ckjoHe bonbmoro Kaskaza. Hc-
TOJIb30BAaHbl CE30HHBIE M TOJIOBBIC 3HAYCHMS
TeMIlepaTypbl Bo3ayxa. JJis OIEHKH COOTBETC-
TBYIOIIMX MOKa3aTejaed MCHOJIb30BaH METOJ
JUHEHHOTO TpeHAa (KOTOphIi ykaswiBaeT 136-u
JICTHIOKO TEHACHIIMI0 M3MEHEHUSl TEeMIIepaTyphl
BO3/[yXa), METOJ CKOJB3AIIEr0 OCPEIHEHUs C
11-neTHuM ocpeaHeHUEM (TO3BOJIET BBISIBUTH
O0COOCHHOCTH KOJIEOaHUS TeMIIepaTyphl BO3AyXa
OT JCCATUIICTHI K JECATUIICTHSIM), U METO]I BbI-
JEJICHUS] TEMIIEPATYPHBIX Tpajganuii (T03BOJISIET
AQHAJIM3UPOBaTh HMHTEHCUBHOCTH  HM3MEHEHHUS
TEeMITepaTyphl BO3yXa).

Ha puc.1 npusenen rpaduk 136-u netHeit
TEHJEHUMUN W3MEHEHUs 3UMHEH TeMIlepaTypbl

Bozayxa Ha MC I'y6a.

Kak Bumno u3 pwuc. 1, campie Oosbiine
TEMIIEPATypPHBIX  PsAax,
OCHOBHOM, HaOmromamuck B 1940-1970-x romax.

KoJicOaHusI B B

CaMble BBICOKHE TeMIepaTypbl B 3HMHEM
ce3oHe or™MeueHsl B 1966 (2.8°C), 1981 (2.4°C)
1 2000-om (2.4°C) romax, a camble HH3KHE, B
TOM 9HCIIe W OTpHuaTenbHbie - B 1949 (-3.9°C),
1954 (-4.3°C) u 1972-om (-3.7°C). B nemom, 3a
paccMaTpuBaeMblii IEPUOJ BBISIBIICHO YCTOMYH-
BO€ U JOJITONEPHOIHOE TMOBBIINIEHUE 3UMHEH
TEMIIEpaTypbl (2,2°C). MexronoBasi H3MEHUH-
BOCTh B psilax 3MMHEH TeMIepaTypbl TaKxke
ObUTa B HaNpaBJICHUH NOBbBIICHHUS. B 8-u rogax
u3 11-u 3a 1995-2005 rr 3umHsAA TeMmeparypa
OBLITM BBIIIE COBPEMEHHOW HOPMBI U CaMBIMU
BBICOKMMHU. Kak BUIHO W3 KPUBOJIMHEUHOTO
tpeHaa (puc. 1), mocne nmepuoma 1995-2005 rr,
no 2009 roma mOpoaOIKAIOCH MHTEHCUBHOE
3UMHEE TOTEIUICHHWEe, a IOCJe KPaTKOMepHoI-
HOTO TIOXOJOJaHMs, TMOTEIJIEHUEe MPOJI0JKa-
JI0Ch, HO MEHEE UHTEHCHUBHO.
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Puc. 1. MHoroJieTHIs1 JMHAMMKA U TEHICHIUA U3MEHECHHS 3UMHel TemnepaTtypsl Bo3ayxa Ha TMC I'y6a: 1-
MHOT0JICTHSISl JUHAMMKA, 2-THHEHHBINA TPeH1; 3-KPUBOJIMHEIHBIIA TPEeH

Mtuoronetnsis auHamuka (1881-2016 rr.) u TeHACHIMS W3MEHEHHUs JIETHEH TeMIiepaTyphbl

Bo3ayxa Ha 'MC I'y6a npuBeneHa Ha puc. 2.
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Puc. 2. MHoroeTHssi THHAMHUKA U TeHIeHIHs H3MEHEHHs JIeTHeil TeMnepaTypsl Bo3ayxa Ha TMC I'y6a:

1-MHOT0JIeTHSSI AMHAMHUKA, 2-TMHeHHBIA TPeHa; 3-KPHUBOJUHEHbII TPeH T

Kak BugHO u3 puc.2, B MEXromoBoil us-
MEHYHMBOCTH JIETHEN TeMIepaTyphl BO3IyXa Ha-
Onro/lanach COBEPUIEHHO Jipyrasi TEHICHIIMS.
Taxk, Haunnas ¢ 1881 roma mo xonma 1930-x ro-
JI0B, HAOMIOJAINCh TOOYEPEHbIE KOPOTKOIIe-
pPHUO/HBIC MOBBIIICHUS U MOHIKEHHs TeMIepa-
Typsl Bo3ayxa. [lamee, B cueaytomeM 65-u
J€THEM IepUOoJe - TOBBILIEHHE TEMIIEpaTyphbl
BO3/yXa IMPOUCXOJUIIO NTOYTH BJIOJb JIMHEHHOTO
TpeHaa. B nenom, 3a Bech paccMaTpUBaeMbIi
MIEpHUOJ] cCamble BBICOKHE JIETHUE TEMIEpPaTypbl
Bo3ayxa HaOmogamuch B 1890-x (HadanmbHBIN

nepuon) u B cepeaune 1990-x u B Hauane 2000-
x ronoB. CaMble HU3KHE TEMIIEpaTypbl OTMEYe-
HBI B pa3Hble nepuoasl. B 1995-2005 rogax, Ha-
Py ¢ BBICOKMMHU TeMIIEpaTypaMHu OTHOCHUTEIb-
HO UX HOPMBI, TakkKe (POPMHUPOBAIKUCH CaMbIe
Teruible ToroaHele ycioBus. Kak BugHO u3
KPUBOJIMHEHHOTO TpPEHJa, WHTEHCHBHOE IMOTe-
IUIeHue, HaOmomaeMoe B Havaine 1990-x romos,
npoospkanock ¥ B 2006-2016-x ronax.

MHoroneTHs sl AWHAMHUKA W TEHACHLMUSA
M3MEHEHHUs TOJ0BOM TeMIepaTyphl BO3qyXa Ha
I'MC T'y0a noka3aHna Ha puc.3.
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Puc. 3. MHoroneTHas {MHAMMKA H TeHICHIMS H3MEHEHHs ro0Boi TeMnepaTypsl Bo3ayxa Ha I'MC I'y6a:
1-MHOr0JIeTHSISI AMHAMHUKA, 2-JIMHEHHBIN TPeHA; 3-KPUBOJHHEIHbII TpeH
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[Io muHEWHOMY TpeHAy CpeaHerofoBas
TEeMIepaTypa BO3IyXa 3a pacCMaTPUBACMBII TIe-
pyoa TOBBICKJIACh Ha 2.0°C. 3a uckmodeHHEM
HEKOTOPBIX JIET CPETHETOIOBAsI TEMIIEpaTypa BO3-
JlyXa U3MEHsIach B IIpenernax 8—110C, B IIEPUOL
1881-1960-x romoB M B mpenenax 9—120C, bi o)
2005 roga. Kak B 3MMHEM W JIETHEM CE30HAX, B
1995-2005 rr Hapsity ¢ BBICOKUMH TEMIIEpaTypa-
MU OTHOCHUTEIBHO HMX HOMBI, TaKxke (HopMHpO-
BaJICh CaMble TEIUIbIE MOToaHbIe ycioBus. Kax
BUJTHO U3 KPUBOJIMHEHHOTO TPEH/Ia, HHTEHCUBHOE
MoTeIIcHue, HaOmogaeMoe B Hadaile 1990-x
roJIoB, mpojoyrkanock u B 2006-2016-x romax.

MOXHO OTMETUTh, YTO MEPBOHAYATIHHO B

9TUX HCCIICIOBAHUIX HCIIOJIH30BAINCEH JaHHBIC 3a
nepuoy 1881-2005 rr. [loroM, AOMONHUTENBHO
OBUTM WCTIONB30BaHbl JMaHHbIE 3a miepuoa 2006-
2016-x rTomoB. Takum o0Opazom,
BO3MOKHOCTb HCIIOJIE30BaHUSA 0OoJiee IIHMHHBIX
pAIOB  TEMIIEpaTypbl BO3AyXa U CpaBHEHUS

T10sIBHJIACh

MOJY4YEHHBIX PE3yJbTaTOB 3a 3TH MEPUOIBI, TEM
CaMbIM, CJICOUTHh 3a MHTCHCUBHOCTBIO U3MCHCHUA
paccMaTpUBaEMbIX TEMIIEPAaTypHBIX MOKa3aTenen
3a nocnenHee 10-nerme. B tabn. 1 mpuBeneHsl
HEKOTOpbIE CTaTUCTUYECKUE MoKa3arenu
MHOT'OJIETHEN TEHACHIIMY N3MEHEHUS CE30HHBIX U
TOJIOBBIX TEMIIEpaTyp BO3ayXa 3a nepuonl 1881-

2005 u 1881-2016 rr. Ha IMC I'y6a.
Taoaunua 1

HexoTopsble cTaTHCTHYECKHE MOKA3ATEJIM MHOT0JIeTHEH TeHIeHIMN U3MEHEHUSsI CE30HHBIX U
roJI0BbIX TeMIlepaTyp Bo3ayxa 3a nepuoant 1881-2005 u 1881-2016 rr.

Ha 'MC I'y6a
N Ilepuon

CTaTuCTHYECKHIA — = = "

3uMHHH ce30H Becennunii JleTHnii ce3oH OceHnmnii Ton

noKa3areiib
Ce30H Ce30H

ap, ’C/10 ner 0,173 0,143 0,126 0,193 0,157
a,, ’C/10 ner 0,188 0,180 0,172 0,203 0,184
AT;, 'c 2,2 1,8 1,6 2.4 2,0
AT,, 'c 2,6 2,4 2.3 2,8 2,5
ri 0,44 0,45 0,50 0,57 0,68
r; 0,50 0,55 0,62 0,61 0,75

3ameuanme: a;, "C/10 JeT — CKOpOCTh H3MEHEHHsI TeMIepaTypbl Bo3ayxa B 1881-2005-x roaax; a,,
°C/10 ner — ckopocTh M3MeHEeHMsI TeMuepaTypbl Bo3ayxa B 1881-2016-x romax; AT, - m3MeHeHme
TemnepaTypbl Bo3ayxa 3a mepuona 1881-2005-x romos; AT, - u3aMeHeHHe TeMIepaTypbl BO3Ayxa 3a
nepuoxa 1881-2016-x romos; r; — k03¢ (PUIHEHT KOppesinuu JuHeiiHoro Tpenaa 3a 1881-2005-x roxos
(yka3pIBaeT CTATUCTHYECKYK) 3HAYMMOCTH BO3MOKHBIX U3MEHeHM); I'; - KO3 GUIUHEHT Koppesiuuu

JiuHeifHoTro TpeHnaa 3a 1881-2016-x rogos.

Kak BumHO M3 Tabi. 1, BO Bcex ce30HAX U
B TOJIOBOM paspe3e 1o oTHoueHuto 1881-2005-
roga B 1881-2016-x rojax HOBBIIICHHE TEM-
nepaTypbl BO3[yXa CTajlo HHTEeHcHuBHee. Tak,
€CIM 3UMOM B TIEPBOM TMEPUOJE CKOPOCTH
MOTEIUIEHUSI COCTaBHUJIa 0,1730C/1O JIET, TO BO
BTOPOM TMI€PUOJIE OSTOT IOKa3aTedb PaBHSICS
0,1880C/10 net, yto Ha 9% Oomble mpessi-
TyIIeTro. AHAJOTUYHBIC TOBBIMICHUS Ui Be-
CEHHETO ce30Ha coctaBuino 26%, s JETHETO—
37%, nna ocenHero — 5%, a IS TOJOBOrO —
17%. A, HOBBLIINIEHHE CE30HHBIX U TOIOBBIX

TEMIIEpaTyp BO3AyXa BO BTOPOM Mepuojie 0oee
MHTEHCHUBHO, Y€M B IIEPBOM MEpUOAE H, CO-
OTBETCTBEHHO, COCTAaBIISIIOT: 2,60C, 2,40C,
2,3°C, 2,8°C n2,5°C.

Jlns olleHKM MHTEHCUBHOCTH H3MEHCHHUU
TEMIIEpaTypbl BO3/lyXa 3a CE30HBI U 32 F0Jl HAMHU
BBIUHCIICHBI MOBTOPsieMOCTH (B %) pa3sTUYHBIX
rpajganuid OTKJIOHEHUN CE30HHBIX M TOJOBBIX
TEMIIepaTyp BO3AyXa OT HMX COBPEMEHHOM
1881-1960 u

pe3yJIbTaThl

HOpMI)I OTACJIIBHO 3a HepI/IOI[I)I
1961-2016  rT.
MpUBEJICHBI B TA0J.2.

[ToxyueHHble
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Tao6auua 2

IloBTOpsieMOCTh Pa3IUYHBIX IPAJALMI OTKJIOHEHUSI Ce30HHBIX U F0JI0BBIX TeMIIepaTyp
BO3/yXa OT UX COBPeMEeHHOI1 HOPpMBbI 3a mepuoabl 1881-1960 u 1961-2016 rr., %

TemmepaTypHbie aHOMaIHH, "C
Honoxuteasubie, "C OTpuuarejbHbIe, e

= 0.0-0.9 1.0-1.9 >2.0 0.0...-0.9 -1.0...-1.9 <-2.0

=

= S = S = S = S = S = S =
- (=)} <> =) = =) <> (=)} = =) <> (=)} <>
- — (] — N — [N — N — N — [N
z — - — - — - — — — - — -
o) R o R o R o R o R o R o
5} -] =) o =) =] (=)} >} =) =] (=)} >} (=)}
O e e e e — v - e — v v v
3uma 5,0 28,6 7,5 (179 | 1,2 | 17,9 | 30,0 | 19,6 | 40,0 | 10,7 | 16,0 | 5,4
Becna 12,5 | 26,8 38 1214 | 1,2 | 12,5 | 250 | 23,2 | 47,5 | 143 | 10,0 | 1,8
Jleto 18,8 | 41,1 25 1179 | 0,0 | 12,5 | 43,8 | 16,1 | 33,8 | 12,5 | 1,0 0,0
Ocenb 10,0 | 19,6 3,8 | 32,1 | 00 7,1 | 26,2 | 25,0 | 40,0 | 14,3 | 20,0 | 1,8
T'on 10,0 | 33,9 0,0 | 32,1 | 0,0 1,8 | 38,8 | 28,6 | 50,0 | 3,6 1,0 0,0

Kak BugHO u3 Tabj.2, B 3UMHEM CE30HE
MOBTOPSAEMOCTh TpajJlallii 0.0-0.9°C B 1881-
1960-x romax cocraBuia 5%, a B 1961-2016-x
rogax — 28,6%, uro B 5,7 pa3za Gomnbiue. [ToBTo-
pAEMOCTh Tpajaluu 1,0-1,90C B 1961-2016-x
rojgax Takke Oonbie (2.4 pa3a) aHAJIOTHYHOTO
nokasarenst 3a 1881-1960-x romos. IlomoOHas
TEHJICHIMS XapaKTepHa U Ul Tpajaluu 22.00C,
I7ie €€ OBTOPSIEMOCTh 3a MOCIEAHUIA TIepro/I, B
CpPaBHEHUHU C MpeAbIAYIIMM nepuoaom, B 14,9
paza Goubiie. [To oTHOIIEHHUIO K paccMaTpuBae-
MBIM IIepuojaM obpaTHas KapTuHa HaOI0aeT-
Cs I OTPULATENIbHBIX I'pajauuid. Tak, moBTo-
psemocTh orpunareiabHord rpagamuu  0,0...-
0,90C 3a nepuoa 1881- 1960-x roxos, B 1,5 pasza
Oompiie, yem 3a mnepuoa 1961-2016-x Tomos.
[ToBTOpsieMOCTh OTpULIATENBHON Trpajanuu -
1,0...—1,90C 3a aHAJIOTUYHBIN Tepuo]1 Ooble B
3,7 paza, a HOBTOPSIEMOCTb OTPHIIATEILHON Ipa-
anuu £-2,00C —B 3 paza. Bce ato eme pa3 no-
NTBEPIKIACT YBEIMUYCHUEC WHTECHCUBHOCTH 3UM-
HETro MOTEIUICHUS Ha CEBEPO-BOCTOYHOM CKIIOHE
Bonsmroro Kaskasa 3a mociefHUE J€CATUIECTHA.

B BecenHeM ce30He IO paccMaTpUBAEMBIM
MOJIOKUTENBHBIM TpafalusiM MOXHO CKa3aTh,
YTO MX MOBTOPSIEMOCTh 3a MOCIEIHUN MEepUoi
Takke Oosbine, yem 3a nepuoa 1881-1960-x
roJ0B. OTH COOTHOIICHHUS COCTABJISAIOT: JIJIs
rpaganuu 0.0-0.9°C -8 2.1 pasa; nJs rpajaiuu

1,0-1,9°C -8 5.6 paza; s rpajaliuu >2.0°C -8
104 pa3a. Kak u B 3uUMHEM ce30He, A
OTpHUIATENILHBIX Ipaaliuii HaOromaeTcs: oopar-
Hasg TEHACHIMUS, T.e. MX MOBTOPSIEMOCTb 3a
nepuon 1881-1960-x romos Oosnble, yeM 3a
MOCJICIHUNM TIEPUOJ. DTHU COOTHOIICHUS COC-
TaBJISIOT: JUISl Tpajaluu 0.0...-09°C — B 1.1
pasa; i rpajaiuu -1,0...-1,90C - B 3.3 pa3za;
s rpamammn <-2.0°C — B 5.6 pasa. Takum
00pa3oM, MPOU3OILUIO YBETUYCHHUS WHTCHCHUB-
HOCTH IIOTEIJICHHS B BCECEHHEM CE30HEC Ha
CEBEPO-BOCTOUHOM CKJIOHE bonbmoro Kaskasa
3a MOCJIETHUE JECATHIICTHA.

MoOKHO OTMETHUTB, YTO MOJTOOHBIE TCHICH-
[[UU B MIOBTOPSIEMOCTH Pa3IMYHBIX OTPHUIIATEIb-
HBIX M TIOJIOKHUTEIbHBIX Tpajalluii CcpeaHei
TEMIIEPATypbl BO3JyXa XapakTepHbl H IS
JICTHUX U OCCHHUX CE30HOB.

N3 1abn.2 Ttakxke BUAHO, YTO JIs CPEI-
HETOJIOBBIX TEMIIEPATyp MOBTOPSIEMOCTh Tpaja-
05051 0.0-0.9°C B 1881-1960-x rojgax cocTaBmiia
Bcero 10%, ocTanbHbIE OJOKUTENIbHBIE Ipajia-
uMu He oTMeueHbl. A 3a mepuon 1961-2016-x
roI0B  IOBTOPSEMOCTH TpaJalliu 0.0-0.9°C
coctaBuia 33.9%, rpagauuu 1,0-1,9OC -32.1%,
W Tpajanuu >2.0°C -1.8%. Uro kacaeTcs mMoB-
TOPSIEMOCTH ~ OTPUIIATEILHBIX — TpajaIni,
MOXHO OTMETUTBH CIICIYIOIIEE: MOBTOPSIEMOCTh
rpajanuu 0,0...—0,9OC 3a nepuox 1881- 1960-x

TO
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UCCJIEJOBAHME BEKOBOI JUHAMMKU TEMIIEPATYPBI BO3IYXA HA CEBEPO-BOCTOYHOM
CKJIOHE BOJIBIIIOI'O KABKA3A (B ITPEJIEJIAX A3EPBAMJIPKAHCKOM PECITY BJIUKH)

coctaBuia 33.8%, uro B .1.36 pa3 Gomblie yem

3a

nepuog 1961-2016-x romoB, a MOBTO-

pAEMOCTh Tpajaruu -1,0...-1,9°C cocraBuna
50.0%, a 3a mocienHuil nepuoa — Bcero 3.6%.

1)

2)

Bce aT10 eme pa3 moaTBep)KIaeT yBETUUYCHHUE
MHTEHCUBHOCTH TOJIOBOr0 MHOTEIUICHHUS Ha ce-
BEpO-BOCTOYHOM CckJI0oHe bonbmoro Kaskasa 3a
MOCJIEAHUE NECATHIIETHUS.

BbIBO/IbI U PEKOMEHJAIIHN

Cample Ooblmve KoneOaHWsl B psigax 3MMHEH
TEeMIEpaTypbl, B OCHOBHOM, HaOJIIONAINCh B
1940-1970-x romax. B 8-u romax u3 11-u 3a
1995-2005 rT. 3UMHKE TeMIiepaTypbl ObUTH BbI-
111€ COBPEMEHHON HOPMBI U CAMBIMH BHICOKHMH.
[ToBbIllIEHHE CE30HHBIX M TOAOBBIX TEM-
nepatyp Bosayxa 3a 136 zer cocraBuio:
3UMHSIS — 2,60C: BECEHHSA - 2,40C; JICTHSSA -

2,30C; OCEHHSIA - 2,80C; rojosas - 2,50C.

3) HHreHcuBHOE MOTEIUIEHHE, HAOII0JaeMOE B
Hayaie 1990-x romoB, MpOIOJDKAIOCh U B
2006-2016-x ronax.

4) Bo Bcex ce3oHax M B TOJ0OBOM pa3pese yBe-
JMYUTIACh MHTEHCHUBHOCTH TMOTEIUICHUS Ha
CEBEPO-BOCTOYHOM ckJIoHe bonpmioro Kas-
Ka3a 3a IIOCJIICAHUEC NCCATUIICTHS.
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In the central part of Colchis lowland
(adjacent territory of Anaklia, Lazika, Foti)
internal spare network of wetland soils
performance the same role in the various
landscapes, the runoff function as for surface

also for internal discharge, but performance of
such function in the condition of one stage
drainage, in case of the Colchis soil ground
considered by us is less reliable, no matter what,
the duration of field experimental methodical
testes and amounts of them should be base of
the work out recommendations, in the active
layers of the wetland and for regulation optimal
regime of grounds water-air it was less
achievable, because there was no single method
that would allow us to calculate the optimal
intensity of precipitation, which form given
water regulation drainage scheme would have a
higher effect compared to the acceptance of the
drainage norm. This makes it difficult for the
informational vacuum to take into account the
parameters for years, which unlike traditional
classical assessment methods, for assessment of
filtration-capillary phenomena, need to be
considered in the agenda in the new calculating
models of the surface-molecular phenomena and
in establishment each parameters. The agro
melioration scientific and design organization
repeat different variants of the same

experiments and make approximately same
conclusion.

There was widespread opinion about that,
closed regulation drainage for regulation inner
under soil water for Colchis lowland is
ineffective measure due to its high qualities.
There was not union opinion about cased
reasons. Only various opinions it could not have
been a serious basis for the introduction of new
methods of soil deterioration for central part of
Colchis lowland.

By the studies is established, that first of all
it needs to be classified as undesirable wetness,
as determining factor of bogging on the base of
follow performance: ground water, under soil
surface, lecher with water, linkage water. But
this classification, bogging causing reasons is
new, but it has special importance not only
terminology classification point of view, but
also with content load, which follows from
physical-chemical processes of  filtration-
capillary running in the soil-ground of Colchis
lowland [1,2,3,4].

Due to the degree of deterioration not the
absolute fall of the groundwater level but the
ambientity of certain amplitudes between the
drones with a certain turn out of the whole
vegetation period. Naturally, the amplitudes of
the ground waters of the groundwater are
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higher, which less dry out (the degree of dry out
in the stripe is less, than near to drainage; also it
is big in case of small distances between the
drains), because closer location to the drainage
may distributes usually on the drainage scheme
and not bogs analogy linkage water on the
hydrological scheme. That is the reason the
absence of a unified scientific platform in the
central part of Colchis lowland, about humidity
regulations way and technologies for heavy
loamy soils, among them about closed
systematic  drains.  Notwithstanding that,
theoretical basis of individual elements of
drainable systems and also local tasks is
determined at the high level, they are still
unable to find practical use in the development
of Colchis lands. The first reason must be
named specifically hydro physical properties of
the soil grounds, which characterised with a
number of anomalies, with the hysterization of
the sealing processes, with its acknowledged
anomalies, which is expressed with mutual
attitude dependence on the humidity on the
calculating parameters (for example in a wide
range of process of lagging the same volume of

qzko(l_lo)zzko(l_

v:k(I—IO)sz(I—

Where £k, - waterproof ground filter coeffici-
ent, m/ day-night; 7, - the resistance of water in

the boundary layer to the bone, n/m”; Z - height
of filtration flow, m; z - radius of capillary pipe
of the soil ground ideal model, p -weight of

water, n/sec’/m*; I, -initial gradient of filtration,

mz/sec; v - speed of filtration, m/sec.

The calculation formulas of establish
design parameters of water inflow in the
humidity regulation construction we have a
small amount, by taking into account bone

weight corresponds to two different meanings of
moisture). Also noticeable the effectiveness of
surface molecular phenomena, which leads to
"leave" the power of water strength. In this case
we are interested not in theoretical and practical
works, which is connected to drainage, but only
from the hierarchical evaluation positions.
Unequivocally answer the question, for determi-
nation distance between the drains is decisive or
not intensively of atmospheric precipitates and
parameters connected to choosing of optimal
distance between the drains necessity of use
probably statistical determination [5,6,7] It was
quite clear low efficiency of closed drainage and
unexploded depression cavity in multiple
experiments. Of course, we do not have an
exhaustive pause to address the issues, which is
associated with closed ordinary drainage work
of the soil it is revealed in recent times the role
of the initial gradient or other anomalies and its
quantitative evaluation.

The filtration in the soil ground starts,
when the hit gradient exceeds the size of the
initial gradient, so discharge and speed in case
of flat flow.

27, jZ (1)
Yo 274

27, J @)
P8z

resistance, that is caused by physical mechanism
of the phenomena and suitable mathematical
integration difficulty.

In the pores of the soil ground, as in the
other porous capillary systems, a contributing
factor of water movement is intensively of acti-
ve forces, the axonometric of the porous space
and water rheological characteristics. On the ba-
se of change soil ground rheological model with
ideal, calculated independence of water filtra-
tion and discharges is given with formula [1]:

V=7/Izzm
S 3)
=" m @
3u
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Where v — speed of filtration, m/ day-night;; ¢— discharge of filtration, m”/sec; y — water weight,
n/m’; u— Water viscosity; I — Turnover gradient m — porous of soil ground.

The solution of the task is based on the access to that the debit of the drainage is equal to the
internal runoff, which as rain inflow in it with low intensively.
On the base coefficient existing in the filtration I inclination value of the Shvedom-Bigman
equation may be determine on the base of 2" and 4" equations.
Az’

3u
On the base of elementary transformation deferential equation will get the following view:

m=hkz(I-1,) (5)

dz —%%zzdz =1,dx
a (6)

On the base of integration 6™ differential equation depression hy and H will change in the

2
TP UL PO DTl PO (7)
H qu k H H
By considering 7th (1) filtration cost will be:

q:kI(II—O]Z:kIZ(lh—Ojllﬂ{z m—2(1+h—°j} (8)
I H gu k U

In a perfect drainage according to calculation schedule debt of one-sided input on the single
length can be defined by the formula:

follow ranges:

ng(g—X) (9)

Where  q — is discharge; m%/sec; Z - Distance By the equation of the 8th dependence on
from free surface to waterproof layer, m; H - the basis of the corresponding transformations
stance from the highest point of the depression with (i) (9) in case of unilateral flow, the
curve to the X axis, m; Hy — Deterrent (m); h,- distance is calculated by the formula:

The depth of water in the catchment channel, m.

o (15 )

Distance between the drains:
k Y\ A m(, hy (B
L=2H[2=[|1-| =2 1- Tl 4| 2o
£ H gu k H \H
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On the drainage area for use it to
agricultural order have to insurance water-air
regime, that caused regulation depth channels
and choosing necessity distance between the
drains and their protect, so otherwise, drainage
quality in the certain interval of time. The latter
is determined by: by drainage norm, so depth of
ground water, which have to be saved in the
various period of vegetation or whole year for
stable soil structure, that answer to agrotechnic

of given area and its use to agricultural order.
With soil water capacity and capillary- filtration
properties; ground water location and hydro
geological regime. Because drainage norm for
same plant in the vegetation period change in
the certain range, for determine drainage norm
is necessary to achieve not stable condition of
the ground water, but also some dynamic
regime, which should provide high endurance of
agricultural crops given areas.
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INTRODUCTION

In Caucasus, particularly in Georgia, on
the background of the global warming and high
energetic class tectonic processes importance
disrupted gravitas stability of the high mountain
zones. The Duruji River can be considered as
one of the most active rivers with debris flow
processes among the Mountain Rivers
comprising the catchment basin of the Southern
Caucasus. In the sources of the river Duruji
intensively accumulated million cubic meter
rock clastic. In the basin periodically developing
destructive force of debris flow processes, it
threatens Kvareli city and surrounding areas.

River Duruji is left tributary of river
Alazani, flows to the town Kvareli. Black
Duruji begins from the Black Rock and White
Duruji - South side of mountain Ninakastsikhe.
Length of the river -27 km, basin area 103 km®.

Duruji mainly fed by snow and rain water,

discharge of river equal 1.06 m’/sec.
Characterized as flood regime, high flow of
Duruji periodically form typically structurally
debris flow, which discharge may reach to 200
m’/sec or more. It wash out Black Rock takes
enormous amount solid material turned into
mud and create huge risk for town Kvareli [1].

The river annually transportation 500
cubic meter solid sediment, due to this river
basin arise higher. The volume of sediment hills
around of river approximately 12 million cubic
meter contain. And in the strong flood period
may move this small mountain and cause
damage of town Kvareli [2].

It is known, that eroded mass of river
Duruji is unique its containing, that create
special micro zone for vine ,,Saperavi" which is
unchangeable for World known
,,Kindzmarauli".

wine

*Article is worked out by grant project of Shota Rustaveli National Science Foundation, To increase of
agricultural lands by using of colloidal fraction of river Duruji debris flow sediment for development
,,Kinzmarauli” buissness". grant contract YS15 2.4.1 72

MAIN PART

“Kindzmarauli" is semi - sweet red wine
produced from Saperavi variety grown on
world-known micro area Kindzmarauli of
Kvareli district in Kakheti. Characteristics-Dark
ruby colored wine with violet shade, balanced
silky rough taste has peculiar bright aroma and

bouquet with impressive blackberry and sweet
cherry tones presented by territory of
Kindzmarauli area.

At the surface of blackish slate transported
by river during day temperature is higher. The
beam energy falling on the blackish soil surface
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has less ability of reflects (15%). As a result of
more absorption of energy the temperature of
soil increase [3].

The purpose of the research is study of
debris flow sediment of river Dutuji and then
using it for increase vineyard area of vine
,»Saperavi”, which will be suitable for make
known Georgian brand ,,Kindzmarauli.

Taking into account above considered we
are conducting field research in the various
region of Georgia. We have test area in

: y ol
oF g
- AR

Photo 1, 2

For analysis we took grape, which we
received on the experimental area and also for
compare we took grape which received on the
soil which have added colloidal sediment. We

. Test area in Baghdati district

Baghdati (see photo 1) and Sighnaghi, where we
plant vine "Saperavi" . On the test areas in
advance were treated and added river Duruji
debris flow sediment various amount. To

achieve noted aim it has been prepared colloidal
fraction from river Duruji debris flow sediment
by us, which diameter was less than 1 mm. On
the each section added suspension containing
20; 40, 60 and 80 %. On the research sections
has been planted ,,Saperavi” plants in March,
2015 [4,5].

have been conducted the analysis of grape
cluster mechanical contains, The results are in
the table 1.

Table 1

The results of grape cluster mechanical containing analysis (#1,2 grape cluster from
natural soil, #3 soil which has added 20 % sediment suspension, #4,5 — 40 % suspension

Sample Ch.ISter gl‘;fJSIglf Parts of clusters % with weight Weight | Weight of
weight, . of 100 100
# Gramm of grain grain chopped
of cluster
Juice klert skin chopped
1 146 95 83.2 3.5 9.2 4.1 145 4.2
2 166 120 80.1 4 9.7 6.2 138 3.6
3 99 84 82.6 34 10.3 3.7 136 4.1
4 134 121 85.7 4.8 9.48 597 156.8 3.29
5 147 108 87 3.5 59 34 120 3
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Also have been made analysis of wine material which is received from grape received at the

testing area.

Table 2
The analysis results of Saperavi wine material main parameters
Sample # [Volume-| Concent- Mass Mass Mass Mass Mass Relative
tric | ration of cconcentration concentr | concentr |concentration|concentr | density
share of|titrimetric| of sulfuric | ation of | ations of pf sulfuric acid| ation of
ethanol acid acid volatile total free extracted
acids sulfuric extract
acid
Natural soil| 13.7 1.04 6 0.85 38 8 248 0.9922
Atthe 20 %| 9.8 0.95 4 0.78 35 6 20.5 0.88
suspension
Atthe 40 %| 12.6 1.0 5.5 0.72 36 7.5 23.4 0.99
suspension
Norm - <4.0 <4.0 <l1.1 <210 <30 <20 -
CONCLUSION

On the base of analysis of conducted
researches, is established, that when add 40 %
suspension in agricultural area, vegetation of
Saperavi vine is running efficiently, was also
first possible give
recommendation about use noted concentrated

fruit and is to

suspension for agricultural aim. Above noted
give us ability to increase Kindzmarauli area,
that is warranty of receiving ecologically safe
product and it is one way of development
Kindzmarauli business in Georgia.
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Boanoe x03s1iicTBO

MPOBJEMBI BOTOCHABXEHHUA B POCTOBCKOM OBJIACTH

Xenypuanu E./I.
goodga@mail.ru

E-mail,

1),2)

1. FOxxno-Poccuiickuii rocy1apCTBEHHBIN NOJUTEXHUYECKHMA
yHuBepcuteT umenu M.U. Ilnarosa
yi. [Ipocemenns n1.132, 346420, HoBouepkacck, PoctoBckast 001acTh,
Poccuiickas ®@enepanus
2. JloHCKOI roCy 1apCTBEHHBIA TEXHUUYECKUI YHUBEPCUTET
[Tnomans ["arapuna 1, Pocros-na-/lony, 344000, Poccuiickas deneparst

BBEJEHUE

B cootBerctBuu ¢ IlepeuneM BHYTpEHHUX
BOJHBIX IyTer Poccuiickon Penepannu, yTBep-
XKJECHHBIM  pacrnopsbkeHueMm  IIpaBurenscTBa
Poccuiickoit ®enepamun ot 19 nexabps 2002
roga Ne 1800-p, mpoTS’KEHHOCTb BHYTPEHHUX
BOAHBIX myTed Poccuiickonn ®enepauun B
Hacrosmee Bpemsi cocramisier 101,7 Thic KMm.
lapanTupoBaHHble TabapUTHl CYIOBBIX XOJOB
obecneunBaroTcst Ha 48,8 Teic kM. B 2015 rony
no na"HeM JoHckoro bBY ®enepanbHoro ar-
€HTCTBAa BOAHBIX pecypcoB B LluMIIIHCKOM BO-
JOXPAaHUJIMILE BOJA yliajla 10 YPOBHSI MEPTBOTO
o0beMa, KOTOPhIN HaXOAUTCs HAa OTMETKe 31 M,
U ylula Ha COTHU METPOB OT OEperoBoi JIMHUU.
OTo mpuBeno K MpoOiieMaM, CBS3aHHBIM C

CyZI0OXOACTBOM B Oacceiine peku JoH. B mepuon
MaJjioBOJibsl B BEPXOBBAX W HU30BBAX Boaru u
Ha Jlony, Hrxke L{lUMIISIHCKOrO rupoysia cyno-
Bbl€ KOMITAHHM HCIIBITHIBAIOT NpoOJIeMy Ipo-
IycKa CyJIOB IPHU MOJIHOM 3arpy3ke u33a Helo-
cratoyHoctu riyOouH. [Ipennaratorca ruOkue
BOJIONOBEMHBIE TIJIOTUHBI, KOTOPBIE B MEKEHb
CIOCOOCTBYIOT TOJBEMY YPOBHS BOABI B Cy[0-
XOJIHBIX PEKax, a B MEpUOJ MaBOJKA YKJIaJbIBa-
10TCs B (OIIOTOET pycioBoid yacTu. J{Jis 3amuThl
IUIOTUHBI OT COJTHEYHOHN pajuallid U CBETOBOTO
BO3JCHCTBUS TNPEAYCMOTPEH IPOTHUBOCOJIHEY-
HBIM 3KpaH. [Ipy UCHBITAHUAX U MPAKTUYECKOM
UCIOJIb30BaHuy, paspadborannslie ['TC nokazanu
CBOIO 3(PPEKTHBHOCTL W PabOTOCIIOCOOHOCTH.

OCHOBHAA YACTD

B nHacTosiiiee BpemMsi B ICTOYHUKAX BOJO-
cHaO)XeHUs, B peKax BoJa CTalla Ha MOPSA0K
XyKe. B 4acTHOCTH, HEKOTOpBIE U3 ITOKa3aTeIe
KauecTBa PeK CHU3WINCH B cpegHeM Ha 10-15%.
OcymiecTBisieMbIX IEHCTBUNA HEIOCTATOYHO, W
Ha HEKOTOpble M3 (PAKTOPOB 3arpsi3HEHUS HE
oOpaiiaroT BHUMaHus. Bwinenensl 1Ba Haubo-
Jee BaXHBIX (PAaKTOPOB, Ha KOTOpBIE CIEAYET
o0paTuTh BHHUMaHHE CTPOUTEIBCTBY IUIOTHH H
MOPCKUM
Oynyiem
Oymyiem
XOpOILIWA UCTOYHUK BOJBI, Kak peka JloH, Tak

nepeBo3kam. Ecnu B Ommkaiiiem
CUTyaluss HE HU3MEHUTCS, Toriga B

MBI PHUCKYyEM IOTEPATh TAaKOH

KaK yXyJIIaeTCsl COCTOSHHE BOJBI B aKBATOPUH
JI0 TPEThEU KaTeropuHu.

Jlon — peka mnmuaOM 1870 kM, OGeper Ha-
gasio B [logmockoBbe u k Ham B PocroB mpu-
TEeKaeT CKBO3b L[MMIISIHCKOE BOAOXpaHMIMILE.
Bonapel pexn JIoH 04€Hb MHUPOKO UCIOIB3YIOTCS.
Peka BBINOIHSET cpa3y HECKOJIbKO (YHKIUH.
[TepBas — 3T0 BogocHabkeHue odnactu. Bropas
— 9T0 obmupHas «hepMa» it pa3BeICHHS PhIO.
Tpetrbsi — opoleHue, BoAa MCHOIb3YETCS IS
opouieHusi 228 ThICAY ra Mojed W, HAKOHEll,
gyeTBepTasi — 3TO TpaHcmopTHas (yHkuus. Hc-
MOJIb30BaHUE peKu JIOH MOXHO pa3leiauTh Ha
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Xenypuanu E.JI.

7B TIEPUOJA: BECEHHHMM MaBOJOK M MEXKEHb —
KOr/la peka oTnbIxaeT. BecHoil B peky coOwu-
paroTcsi Tayible BOJbI, TEUEHUE YBEIUUMBACTCS,
BECEHHUI MOTOK MPOMBIBAET PYCJIO PEKH ecTe-
CTBEHHBIM 00pa3om, 0e3 3eMCHapsI0B U IKCKa-
BaTopoB. [laBOOK 3arariMBaeT HUKHEIOHC-
Kyto oMy — 220 km ot Bonrogoncka g0 A3zo-
Ba BHM3 MO Te4eHUIO peku, 10-15 kM mo mm-
pune — ot PoctoBa 1o baraiicka. 3a cuét paznu-
Ba JloH Bceraa OKpysKajiu TUIOJAOPOIHBIC 3eMIIH
— TaK KaK BO BpEeMsl IMaBOJIKa HA 3eMITIO OTKJIa IbI-
BaJMCh OOrarbie OPraHUKOW WIIBI, MOYBHI MPO-
MBIBAJIMCh OT COJIEM M HachILAIUCh Boaoul. Ho
BOT 60 JeT BCIO BOMy, KOTOpasi JOHKHA IPOMBI-
BaTh PEKy M ee oMy, coduparot B LluMisHCK-
OM BOJIOXPAHWJIUIIE U HE BBIMYCKAIOT €€ BECHOM
— TOTJa, KOT/Ia OJIOKEHO OYuIIaTh peky [1,5].
Bo BxonHoMm cTtBOpe L{uMisiHCKOTO BOMIO-
xpanuwnuma Ha p. JoH (r. Kanau - va — Jlony)
KJIACC KayecTBa BOJBI OocTaics 06e3 u3MEeHEHUH 1
COOTBETCTBYET 3, YMEPEHHO - 3arpsi3HEHHas
(U3B 1,93), HEe COOTBETCTBYET pPBIOOXO3sIii-
CTBEHHOW KaTEropuu 1O COJECPKAHUIO Map-
raana - 6,6 IIJIKuBennunaslbBIIKS — 1,5ITJIK
[1,2]. B cTBOpe HabmromeHUs1 HUXKHETO Obeda
HumistHCKOTO THAPOY3Na KIace KauecTBa BOJIBI
W3MEHMJICS €O 2- 4YucTas, A0 3- YMEpEeHHO-
3arpsi3HEHHas!, BBISIBIICHO YBEIMUEHUE COAEpIiKa-
Hug Mapranma ¢ 1,7 IIAK no 2,3 TIAK u
Benuuunbl BIIKS ¢ 1,2 TIAK mo 1,4 TIJK.
CHusuioch cosepkanue HeQTenpoaykToB ¢ 2,4
MK mo 0,6 IIIK u Benmmuuna BIIKS - ¢ 2,3
ITJK mo 1,4 ITJIK. Bo Bcex cTBOpax HabmroIe-
HuM 3a)MKCUPOBAHO B BOJIC HAJIMUME MapraHia
or 3,8 IIIK nmo 8,4 IIJAK, xpome TOro, B
ctBopax oT 308 1o 223 KM - MpeBBILIEHUE MO
conepxanuto Bennunnbsl BIIKS - 1,2 - 1,4 T1/IK,
B cTBOpax Ha 308 kM 253 — 223 kM - HaJIU4YKE B
BOoJie MOHOB >kene3za o6merol,3 u 1,9 TIJK.
Conepxanue B BOJIe OCTAIBHBIX UHTPEIUCHTOB
HE TPEBBIIIAET PHIOOXO3SNUCTBEHHBIE HOPMATH-
Bbl. O1IeHKa COCTOSIHUSA peku JIOH Ha ydacTke OT
HxHero 6reda HukomaeBckoro ruapoysna o
yCThsl B TEKYILIEM TOAY MpoBeaeHa Mo 000011eH-

HBIM JaHHBIM POCTOBCKOr0 001aCTHOrO LEHTpa
[0 THJIPOMETEOPOJIOTUH U MOHUTOPHUHTY OKpY-
JKAIOLLEH Cpellbl U JIOKaJIbHOTO MOHUTOpPHHIA. B
npeaenax ropogoB KoncrantuHoBck, CeMuka-
PaKopCK,
npeobyagaer kiacc kadectsa BoAsl p. JloH — 3

PocroB-na-/lony p.n. baraesckuii,

YMEPEHHO — 3arpsA3HCHHAs. YPOBEHb 3arps3He-
HUM yBEJIIMYMBAETCA K YCThIO peku. B KoH-
TPOJBHBIX YCTBEBBIX CTBOpAaxX KJIACC KadecTBa
BoAbl — 4 «3arpsi3HeHHas». B oTnenbHbIE Ce-
30HBI Ha yyacTke HuskHero JloHa BBISBIEHO cO-
nepxanue Hedrenpoaykros no 6.0 TIJIK. Ilpu-
YUHON SBJIAETCS WHTEHCUBHOE CYIOXOJCTBO.
OTMedanuch MNPEBBIIIEHUS [0 KpPaTHOCTH K
I[MTAK [2] mans BogHOTO OOBEKTAa PBHIOOXO3SH-
CTBEHHOI'0 3HAa4Y€HHUs IO COAEP)KaHUIO CyJb(a-
TOB 2 - 3 pasa, xenesza obmero 2 - 4 pasa,
HUTPUTOB 2 - 3 pa3za, HeQTenpoayKToB 2 - 6 pas,
Menu 4 - 9 pas, Benuuunsl BIIKS 1,5 - 2 pa3a.
Cy111ecTBEHHBIX U3MEHEHNUH THIPOXUMHUYECKOTO
cocrosiHus p. JloH, no cpaBHeHuto ¢ 2004 ro-
oM, He mnpowmsouuto. Kaxapld BuA AesTeNb-
HOCTH, HAHOCUT TOM WJIM WHOM yiiepO ¢uiope u
¢dayne pexku. Ho rmaBHBIM 00pa3oM Ha peKy
OKa3bIBAIOT BIIMAHUE 2 OCHOBHBIX (pakTOpa:
IlepBblii - 3TO CMBIB OMOT€HHBIX 3JIEMEHTOB
JIOXKIIIMU B TPYHTOBBIE BOJBI, KOTOPBIE, B CBOIO
ouepelib, B3aUMOJICHCTBYIOT C peKOil. buoreHusie
AIIEMEHTBI SIBJIIOTCS MIPOMYKTaMU THUEHUSI, OHU
cMbIBaroTCa co cBayiok THO, MOJMIroHOB 0CaaKoB
CTOYHBIX BOJ, U CO BCSKOI'O poJia CEIbCKOXO35M-
CTBEHHBIX YTOJMH B TPYHTOBbIE BOJbI, 4YEpe3
KOTOpBIE B JAJIbHEUIIIEM TOMAat0T B p. JloH.
Btopo#i - 3TO BOAHBIN TpaHCHIOPT, €ro
BJIMsIHUE Ha (iopy u dayHy peku orpoMHoe. Bo
IIEPBBIX, BOJHBIA TPAHCIOPT CO3MAET BOJIHBI,
KOTOpbIE B CBOIO OYepeib pa3pylialoT Oepera,
IIOCTENIEHHO MPOJAYKTHl Pa3pyIlICHUs 3aChINAOT
MecTa HepecTrinl] pbi0. Takxke O0blIoe Koau-
4eCTBO PBIO THOHET, ToTaaast B JIONACTH CYOB.
ITocTpoeHHBIE BOJONOBBIIIAIOMNE TUIOTH-
Hbl Ha PEKe NPHUBEIU K OBICTPOMY CHHMIKEHHIO
YHUCICHHOCTU NPOMBICIIOBBIX MOPOJ PhIO B peke
Jlon u e€ mpurtokax. B Oyaymiem BpenHoe BO3-
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JEUCTBUE CTPOUTEIHCTBA OUYEPEAHOU IUIOTHUHBI
B paiioHe Hwxnero JloHa BO3J€ CTaHULBI
boraesckas, npuBeAET K emé XyAIUIUM MOCTEI-
ctBusM. llocTpoeHHBIE  BOJIOTIOBBIMIAIOIINE
IJIATUHBL YK€ CHU3WIU 3(dexkT BomooOMeHa
Jona. ITo nanubM 1914 roga ckopocth 0OMeHa
BoA Ha peke JIoH OT ycThs A0 UCTOKa
npoxoguwino 3a 70 / 80 cyTok, B Hacrtosmiee
BpeMsi 0OHOBIeHUE BoJ mpoxoauT 3a 170 / 190
CYTOK, M Korja OyneT mocTpoeHa boraeBckas
IUIOTHHA, BOAOOOMeH yBenmuutcs g0 200
cyTtok. [IporpeB BOIbl MPUBOAUT K IIBETEHUIO
BOJIbI, UTO B CBOIO Ou€peab NMPHUBEAET K YBEIHU-
YeHHIO 3aTpaT Ha MpPOBEACHHE OYHCTKH BOJ B
CUCTEME OYHCTHBIX COOPY>KEHUH BOJOCHAO-
xeHus. Takxke 3TO mpuBEET K THOENU MOJIOIH,
(hU3HONTOTHYECKH HEOKPEMIIIUX MAIbKOB, TOBAp-
HO-TIPOMBICJIOBBIX M LIEHHBIX TOPOJ JOHCKUX
pBIO, U B ONMMDKaWIIME TOJbl CHIIBHO CKaXKeTCs
YUCJICHHOCTh B3POCJIONW TOMYJSIUKA TOBApPHO-
IIPOMBICIIOBBIX M LIEHHBIX TOPOJ pbIO [3,4].

st BomocHabxenus r. PocroBa-na-/{ony,
baraiick u Akcail MCHOJIB3yeTCS] TOBEPXHOCT-
HBI MCTOYHUK — peka J[OH, KauecTBO BOJBI B
KOTOpOM B JIETHE-OCEHHHWI MepHoj roja Iio
KOHIICHTPALUHU (PUTOIUIAHKTOHA MPEBBIIIAET 00-
Jee 4yeM B 4 pasa JOMyCTHMBIH HOPMATHUB IS
BOJIOMCTOYHUKOB, MPUTOIHBIX ISl HCIOJIb30-
BaHUA B KayeCTBE HCTOYHUKOB XO3SIHCTBEHHO-
nuTheBoro BopocHaOxkenust (OCT 2761-84
«VICTOYHHMKHN LIEHTPAIIM30BAHHOIO XO35MCTBEH-
HO-TIUTHEBOT'O BOJOCHAOXKeHUs. | urnenudeckue,
TEXHUYECKHUE TPEOOBAHUS U TIPaBUIIa BEIOOPAy).

K xadyecTBy mUTHEBOI BOIBI MPEABSABIISAIO-
TCSl )KECTKHE TUTHEHUYECKUE TPeOOBaHUS: BOJA
NOJKHA OBITH Oe30omacHa B AMHIEMHUOJIOTHYE-
CKOM W paJMallMOHHOM OTHOIICHHH, Oe3BpeIHA
10 XMMHUYECKOMY COCTaBY U UMETh OJIarOnpusiT-
HbIE OpraHoJEeNnTUYECKHe CBOMCTBA. MaccoBoe
pa3BUTHE MUKPO(UTOB B BOAAX TOBEPXHOCTHBIX
HMCTOYHUKOB BOJOCHA0KEHHUS B IEPUO/bI I[BETE-
HUS BOJIBI CO3MA€T 3HAUYMTEIbHBIC TPYAHOCTH
MIPU BOJOIOATOTOBKE U CYIIECTBEHHO BJIMSIET HA
TaKhe HOPMUPYEMBIE MMOKA3aTeIH KaK «3amax» u

TPUBKYC.
MUKpOGUTH TPUCYTCTBYIOT B JIOHCKOH
BOJIC BO BCE MEPHOJBI T'OJIa U TPEICTABJICHEI, B
OCHOBHOM, 3 OTJ/IeJIaMH: CHHE3EJICHBIC BOJIOPO-
cmu  (Cyanophyta), amaTOMOBBIE BOJOPOCITH
(Bacillariophyta) u 3enensie Bogopocnu (Chlo-
rophyta). I3 otnena cuHE3ENEHBIX BOJIOPOCICH
B JIOHCKOHM BOJIe MPUCYTCTBYIOT BUABI Synecho-
cystis, Microcystis, Anabaena, Oscillatoria,
Aphonizomenon; U3 oTjena TMaTOMOBBIX BOJO-
pocneit — Melosira, Navicula, Diatoma, Sy-
nedra, Nitzschia, Asterionella, Cyclotella, Pin-
nularia; w3 oTAena 3€lEHBIX BOJOPOCIEH —
Scenedesmus, Chlamidomonas, Pediastrum.
HaGmonenus 3a pasBuTHeM MUKPODUTOB
B JIOHCKOH BoJie Ha npoTsbkeHuu 34 ner ¢ 1981
roja TMoKa3ajH, 4TO 3a 3TOT Mepuoja Halo-
JAeTCsl POCT KOJMYECTBA KJIETOK MHKPOBOJIO-
pocneil B BOJIOUCTOYHHKE, & TaKKe M3MEHEHUE
uX BUIOBOTO coctaBa. Tak mo 1990 rona cpen-
HETOJI0Basi KOHIICHTPAIUsI MHKPO(HUTOB B JIOHC-
koii Boge Onuta 2 000-4 000 xjeToK/Mi, B OT-
nenpHble gHA 10 25 000 KineTox/MiI, a, HaunHas
¢ 1990 rona, Habmr0gaeTCSI MHTEHCUBHOE Pa3BU-
THEe (PUTOTUIAHKTOHOB. MUKPOBOAOPOCIH SIBIISI-
I0TCS UHAUKATOPAMH KaueCTBa BOJIOMCTOYHHKA,
B 3aBHCHMOCTH OT CTENEHU 3arps3HEHHOCTH
BOJIOMCTOYHUKA MOTYT Pa3BUBATHCS Pa3IMUHBIC
opranusmel. Tak 1o 1990 roga BumoBoii cocTas
MUKpPOBOJOpPOCIIEH BOJAOUCTOYHUKA ObUT OYEHb
pazHooOpa3eH, ¢ mpeodialaHueM MHUKPOBOJIO-
pocieir poma Synechocystis, KoTopbie CcBHIE-
TEIbCTBOBANU O MPHUHAJICKHOCTH peku JloH 1o
YPOBHIO 3arps3HEHUs] K OJUracompoOHOI 30HE,
TO €CTh BOJIOMCTOYHUK C HE3HAYUTEIHHBIMU 3a-
TPS3HEHUSIMH, C BBICOKUM COJICPKAHUEM KHCIIO-
pona B Boge. Hauunas ¢ 2000 rogos Bo3pacraer
KOJIMYECTBO MHUKpoOBojaopocied pomoB  Os-
cillatoria, Microcystis, Anabaena, Mukpoopra-
HU3MOB-UH/IUKATOPOB [3-Me3acONpOOHON 30HBI,
a ¢ 2007 roga HaYMHAIOT MHTEHCHBHO pa3BU-
BaThCsS B TEIUIBIE TEPUOILI TOJBI MUKPOOP-

raHU3MbI-UHAHUKATOPBI oc—Me3aconp06H0171 30HBI,
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takue kak Aphanizomenonflos-aqua. B mepuog
MHTEHCUBHOIO «L[BETEHHS» BOJOEMA B aBrycre-
cerrssope 2013 roma BuA MHUKPOBOIOPOCIEH
Aphanizomenonflos-aqua ©Ob1  Tpeob:anato-
M. CHI)KEHHE KOJIMYECTBA TOMUHHUPYIOMIAX
MHUKPOOPTIaHW3MOB, TIPY 3HAYUTEIHHOM pa3BU-
TUM OINPE/EICHHOr0 BUIA B ME30TPO(QHBIX BO-
JoemMax, SIBISeTCsl MPU3HAKOM €ero 3BTpodu-
Kaluu. AHalM3 JUTEPATypHBIX JaHHBIX MOKa-
3aJ1, YTO HEKOTOpBbIE BHUJIbI MUKPOBOAOPOCIEH B
pe3yJibTaTe CBOEH KU3HEESITEIbHOCTH, a TAKKe
IpU OTMUPAHUHM U PA3IOKEHUU TPU TTOMOLIH
AKTUHOMUIIETOB SIBJIAIOTCS MPOAYLEHTAMH «IIa-
XHYIIAX» BEUIECTB, K TAKUM MHKPOBOJIOPOCIISIM
MoryT otHocutcs Buabl Oscillatoria agardhii,
Aphanizomenon flos-aqua, Anabaena flos-aqua,
Melosiragranulate, Nodularie u napyrue. Ha
UHTEHCUBHOCTh 00pa30BaHMs OJOPUPYIOMIUX
BEILIECTB B IPOLECCE JKU3HEAEATEIbHOCTH MHU-
KpPOBOZOpPOCIIEH BIMSET HMX CTaaus pocra, a
TaKXKe YCIOBHUSA CpeIbl OOMTaHUS: OCBEIICH-
HOCTb, TEMIIEpATypa OKPYKaroUleil cpeipl, npu-
4eM, TPH CHIDKEHUH TIOCIEIHHUX JBYX Iapame-
TPOB MHTEHCHUBHOCTb OOpa3oBaHUs OJOPUPYIO-
IIMX BEILECTB YyBeIMUYMBaeTcsi. B pesynbraTe
pa3BUTHS PaA3IMYHBIX MHUKPOBOJOpOCIEH Hau-
0oJiee 4acTO BCTPEUAIOTCS CIEAYIOLINE 3araxu:
THUJIOCTHO-3E€MIIMCTBIN, THHJIOCTHBIN, 3EMIIMC-
TO-THUJIOCTHBIH, THUJIOCTHO-TUHUCTHBIHN, TpaBsi-
HUCTO-THUJIOCTHBIM, 3EMIIMCTBII, HaBO3HLIMH,
THUJIOCTHO-CTOYHBIN, phIOHBIA. OO0yCiIaBIuBarOT
JAHHBIE 3allaxW TaKWe BBIACISIEMBbIE MHKPOBO-
JOPOCISIMM M aKTUHOMMLETAMH JIETy4He Ipu-
POJHBIE OPraHUYECKHUE BELIECTBA KaK N€OCMMH,
2-metunuzobopueon (MUB) u ap. Jlanabie noka-
3aTesI MOTYT OIPEJEIIATHCS B BOJE C MOMOLIBIO
XpOMaTO-MacC-CIIEKTPOMETPUIECKOTO aHATIH3A.
Kak y>xe ObIJIO OTMEUEHO BBIIIE, MUK Pa3-
BUTHUS BOJOPOCIIEH B BOAOUCTOYHUKE peke JoH
NPUXOJUTCS HA AaBTYCT-CEHTAOPb  MeECSIIHI,
UMEHHO B 3TH IEpPUOABI BOAAa HpUOOpeTaeT
ceun(u4eckuil 3amax, MHTEHCHUBHOCTb KOTO-
poro MOKeT MpeBblIaTh 2 Oajuia, XapakTep

3araxa OmHnpeAciseTCdad KaK «TpaBAHUCTO-THH-

JIOCTHBII, «THUJIOCTHO-CTOYHBIN.

Jlns m3ydeHus KadecTBa BOJOWMCTOYHHUKA
BBIIIC IO TCYCHHUIO U OMPCACIICHUA BO3MOXKHOI'O
WUCTOYHUKA DPa3BUTHUS BOAOPOCIECH B CEHTIOpe
2013 roma
Karepe BBepx 1o peke J[oH oT B0g03a00poB 110
BIMaJicHUsT peku Manbrd ¢ orbopoM mpod B 13
Toukax. B pe3ynbpTare aHanusza BOJbl, OTOOpaH-
HOM u3 peku J{oH, pexn Akcailiku, peku MaHbly,
ObUTM OTpEJENIeHbl BBICOKHE KOHIIGHTPAIMU
MUKpPOBOJIOpOCIIEd BO Bcex MpoOax BOJBIL, B

ObL1a OpraHnM3oBaHa IIOC3JKa Ha

cpearem 70 000 kii/mi, ¢ mpeobiagaHueM BUIA
Aphanizomenonflos-aqua, kKpome MmpoOBI BOABI
u3 pexku MaHsbId, T7ie TemrepaTrypa BOIbI, MyT-
HOCTb, (hocdop, XIIK u KoHLEHTpaus MUKpPO-
BOJIOpOCJEH OBLIM 3HAUUTENBHO HIKE, YEM BO
BCEX OCTAJIbHBIX MTPOOaX BOABI.

Takue cBolicTBa BOIBI KaK «3amax» U
«TPUBKYC», OIpenesieMble OpraHOJeNTHYEeC-
KAM TyTE€M, BO MHOI'OM 3aBHUCAT OT HWHJIWBU-
JIyaJdbHBIX OCOOCHHOCTEH Ka)XJIOro YelIoBeKa.
Jis ompeneneHust BUAa U COAEP)KaHHS B BOJE
OJIOPUPYIOIIUX BemiecTB, B okTa0pe 2013 roxa
OBl 0TOOpaHbI MTPOOBI MUTHEBOM W MCXOAHOU
BOJbI M3 peku JloH U, ¢ coOmoaeHneM 0COOBIX
TpeOOBaHUIl K KOHCEpBAllMM M TPaHCIOPTH-
POBKe, HamlpaBlieHbl JJs aHanu3a B Jaboparo-
PUIO, BBIIOJHSIOIIECH JaHHBIM aHAINA3 BOJBL.
AHanu3 BOABI TIOKa3ajdl HalU4ue JIETY4Yero
OpPraHNYECKOTO BEIECTBA «T€OCMHH», SBIISIO-
IETOCsl MPOAYIIEHTOM psifla MHKPOBOIOPOCIIEH,
B KOJIMYECTBE, COOTBETCTBYIOIIEM HW)XKHEMY
npeneiay mopora BIMSHHS Ha OpraHoJenTHye-
CKMHM TOKazarenb «3amnax». [Ipu 3Tom, B OTO-
OpaHHOIi TIpoOe BOABI KOHIIGHTPAIMS MHUKPO-
Bojiopocieil cocraBnsna 5 160 ki/Mi, U3 HUX
KOHIIGHTpalusi MUKpoBoaopociu Aphanizome-
non flos-aqua cocrasmnsna 800 kierok, mabopa-
TOpUST WACHTUPHUIMPOBATIA 3amax Kak «0oJoT-
HBI» WM «TPaBSHUCTO-THUJIOCTHBII» WHTEH-
cuBHOCTRIO 0/1 Oamn. OgHako, B TEYEHUU aB-
rycra-ceHTssOpss 2013 TOma  KOHIICHTpAIHs
MukpoBojopocieir Buaa Oscillatoria agardhii

nocturana — 42 000 xmerok, Aphanizomenon
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flos-aqua — 70 000 xierok, Oe3yClIOBHO, B
TaHHBIA TIEPUOJ KOHIIEHTPALUU MPOAYKTOB UX
JKH3HEACATENILHOCTH TeocMuHa u MUB Obuin
3HAYUTEIHHO BBIIIIE.

B sTOM TOY TaKkke TUTAHUPYETCS BBITIOJ-
HATh aHanu3 JIOHCKOM M MUTHhEBOM BOJBI HA Ha-
JUYHE JICTYYUX OPraHWYECKHUX BEIIECTB €XKEK-
BapTallbHO, TaK KakK, COIVIACHO IUTEPaTypPHBIM
JTaHHBIM, MPOAYIIEHTAMU JAHHBIX BEIIECTB MO-
TYT SIBISTHCS HE TOJHKO MUKPOBOIOPOCIIH, HO H
AKTHHOMMIIETHI, aKTUBHO pPa3BUBAIOLINECS TPU
noteruieHud Boabl. B 2013 roxy B mapte-ampe-
Je BoJIa pruoOpeTaa XapaKTepPHbBIH «PbIOHBIN
3amax, KOTOPBIM CKOpee BCEro ObUI CBS3aH HUM-
€HHO C Pa3BUTHEM aKTHHOMMIIETOB, B CBSI3H C IT-
UM TJIaHUPYETCsl MepBble MPOOBI BOJBI Hampa-
BUTH U aHAlIM3a Ha HAJIWYHE JIETy4YUuX OpraHu-
YEeCKHX BEIIECTB B HaYalle amlpelis WU PaHBIIe B
ClTydae TOSIBJIICHHUS XapaKTePHOT'o 3araxa BOIbl.

CornacHoO MPOBEJICHHOMY JIUTEPATYPHOMY
0030py, MeTo 16l OOPHOBI ¢ (hakTOpaMH, CIIOCO0-
CTBYIOIIMMH YXYAIICHUIO OPTraHOJENTHUYCCKUX
CBOMCTB BOJBI B pe3yJibTaTe€ aKTUBHOTO Pa3BH-
TUSL OTHEIbHBIX BHUIOB MHKPOBOAOPOCIECH U
AKTHHOMHMIIETOB, MOTYT OBITH YCIIOBHO pa3sfe-
JIEHBI Ha 2 HANPaBJICHUS:

- METOJIbI TPEOTBPAIICHUS YPE3MEPHOTO
pa3BHUTHS BOJOPOCIICH, K TaHHBIM METOIaM OT-
HOCSITCS: CHIDKEHHE AaHTPOIIOTCHHOW Harpy3Ku
Ha BOJIOUCTOYHHK, IIPUMEHEHUE OMOIOTHUECKUX
METOJIOB OYHUCTKH BOoJ0eMa (CYIIEeCTBYET HEIbIi
PAIl MCCIIEIOBAaHUHN 1O BOCCTAHOBJICHHIO €CTEC-
TBEHHOTI'O OHOIICHO3a BOJOEMOB C ITOMOIIBIO
3aceNeHus] B BOJOEM OTMpECNIEHHBIX BUIOB MU-
kpoBonopocieir — Chlorella paznuunbix miTa-
MOB, a TaKXe OIPEIEJICHHBIX COPTOB PaCTH-
TENBHOSHBIX PBIO, HANPUMEDP, TaKUX Kak Oe-
JBIA  TOJICTOJIOOWK, PSIOM aBTOPOB, OJIHAKO,
CTaBUTCA 1O COMHEHHE 3()PEKTUBHOCTH JaH-
HBIX METOZOB OOpHOBI C «IBETCHHUEM BOJIO-
€MOB», BMECTE C T€M, B JIUTEpPATypPe MPUBOAITCS
TaKXXE TOJOKUTEIbHBIC OIBITH IMOJO0OHBIX HC-
CJIEIOBaHM, B TOM YHCIEe, OMoIoruveckas pea-
omnuTarus [IeH3eHCKOTO BOIOXPaHIIIUIIA).

OpHako, TaHHBIE METOJIBI HE HAXOMATCS B
BEJICHIUM BOJIOKAHAJIOB, KaK OpPTraHM3AIHi, dKC-
TUTyaTUPYIOUIUX BOJOUCTOYHHUK Il o0ecrieye-
HUSI HaceJeHus MHUThEBOW BomoW. B cBs3m ¢
ATUM, HaMU 0oJiee TITyOOKO N3YyUajIucCh;

- METOBI OOPHOBI C TIPOTYKTAMH JKU3HE IS~
ATENBHOCTH U Pa3l0oXEeHUS MHUKPOBOJOPOCIEH:
OKHCIICHHE, KOATYJISIHSA, a3palus, COpOIHsL.

Heo0xoaumMo OTMETHTb, YTO COTTIACHO JIH-
TEepPaTyPHBIM JaHHBIM HU OJIUH U3 U3JI0KEHHBIX
BBIIIIE BHUJIOB OOpHOBI, HE MO3BOJSET YOpaTh
3amax IMOJTHOCTBIO, OAHAKO (PPEKTHBHOCTH Me-
TOJIOB Pa3JINYHa.

Tak Meron okucieHHsS B HE3aBHCHUMOCTHU
OT BUJIa OKUCIIUTEIIS - 030H, IEPEKUCH BOJIOPO/Ia,
XJIOp - CIIOCOOCTBYET HE3HAUUTEIBHOMY CHIKE-
HUIO 3amaxa BOJIbI, €r0 MAacKHpPOBKE M HM3MEHe-
HUIO Xapaktepa 3amaxa. [IpoBeneHHbIE Hamu
WCCIIC/IOBAHMSI 110 BBIOOPY ONTHUMAIBHOW 03B
00e33apakMBaIOLIETO peareHTa, MoKa3ajiu, 4yTo C
YBEIIMYEHUEM J03bI XJIOpa 3anax /JoHCKON BOAbI
TpaHC(OPMHUPOBAJICS U3
HOTO» B «THUJIOCTHO-XUMHUYECKU», IPUYEM MIPU
YBEJIMYCHUU JI03bI 00€33apayKUBAIOIIETO pearcH-
Ta WHTEHCHBHOCTh 3ariaxa yBEJIMYMBajIach U

«BEMJINCTO-THUJIIOCT-

CMeIanach B CTOPOHY «xummdeckoro». O6e33a-
paKUBaHUE BOJABI CBOOOJHBIM XJIOPOM, TO €CTh
0e3 mpUMeHEeHHs CylbdaTa aMMOHUS, CITOCOOCT-
BOBAJIO 0Oosice IPPCKTUBHOMY CHIDKCHHIO WH-
TEHCHBHOCTH 3araxa, OJHAKoO, [P 3TOM B BOJIE
00pa30BbIBAIMCH BBICOKOTOKCHYHBIE XJIOpOpra-
HUYECKUE COEIUHEHHS, TaKue Kak XJIopodopwm,
TUXJIOPOpOMMETaH, XJIOPAUOPOMMETaH, KOHIICH-
Tpal KOTOPBIX JKECTKO HOPMHUPYIOTCS B
NUTHEBOU B Boze. Takum oOpa3om, HAMH MyTEM
MIPOBE/ICHUS JIAOOPATOPHBIX MCCIICOBAHUN €xKe-
JTHEBHO TTOIOUPAITUCH ONTUMANIBHBIE JT03bI XJIOP-
peareHTa M peareHra Jjs CBSI3bIBAHMS XJIOpA —
cyibaTa aMMOHUS ISl MUHUMH3AIMK 3ariaxa C
YCIIOBHEM HEAOMYILIEHHs 0Opa3oBaHHUs XJIOPOP-
FaHWYECKUX COEIUHEHUNU. B Oosblieli dactu
ONBITOB JAHHOE COOTHOIIEHUE COCTABIIUIO Ha |
€/IMHUILY BBEICHHOTO aMMHUaKa 7 €IWHUIL XJI0pa,

JAaHHBIC OO03bl PCArcHTOB IMPUMCHSIMCHL Ha
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OYMCTHBIX COOPYKEHUSIX.

Bropoii crioco6 60prOBI ¢ 0JOPUPYIOLITH-
MU BEILECTBAMU — KOAryJIsilus, TaK K€ SBJISET-
csi Manod(p(EeKTUBHBIM COTJIACHO JIUTEPATYp-
HBIM JIaHHBIM. Hamm wmccienoBamuch pasimd-
HBIC THITBI 1 MapKH PEarcHTOB ITyTEM IpOBeJe-
HUS TPOOHOM KOAryJIsiliuU ¢ TIOMOIIBIO JTabopa-
TOPHOTO (JIOKYJIATOpA, CYIECTBEHHOIO BIIUS-
HUSl HA MHTEHCHUBHOCTb M XapakTep 3araxa pea-
T'€HThI HE OKa3bIBAJIN.

CornacHO JUTEpaTypHBIM JaHHBIM, a’pa-
IUsE BOJBI TO3BOJIICT YJAJSATh 3araxd BOJIB,
00YCIIOBJIEHHBIE JIETYYHMH OPTaHUYECKHUMHU COe-
JMHEHUSIMA ~ OMOJIOTHUYECKOTO  TIPOUCXOXKICHHS.
Jlns ynanenust 3amaxa TpeOyeTcs BbICOKasl WH-
TEHCUBHOCTb M IPOJIOJKUTEIBHOCTD adpaliuu, TO
€cTh TpeOyeTcsl CTPOUTENBCTBO JAOMOTHUTEIBHBIX
€MKOCTEH-a9pOTEHKOB, Pa3MEIleHue KOTOPBIX B
YCIOBHAX JEHCTBYIOIIMX COOPY)KEHHH HEBO3-
MOXHO, KPOM€ TOT0, IPUMEHEHUE TAHHOTO METO-
Jla 3HAYMTENILHO MOBBICUT 3Hepro3arparbl. OnHa-
KO, HaMU ObLT HalEH Coco0 peam3aluu CIo-

coba adpauuu BOJABI HAa CKOpBIX (UIBTpax B
YCIOBUSIX JEUCTBYIOIIUX OUUCTHBIX COOPYKEHHIA.
KoncTpykius CKOpbix (GUIBTPOB TO3BOJISUIIA CO-
31ath 3PQeKT ecTeCTBEHHON a’parii BOJIBI ITy-
TEM TIOICPIKAHUS ONPEICIICHHOTO YPOBHS BOJIBI
B QUIBTpE, IIPU 3TOM, obecTieunBacs Oosee Im-
TEJIbHBI KOHTAKT BOJBI C BO3JyXOM U YacTb Jie-
TYy4ylX BEILECTB H3BJIeKajdach U3 Bobl. [lpu-
MEHEHHE JaHHOTO METOoJa IO3BOJISIIO CHU3UTH
WHTEHCHBHOCTH 3araxa 0oJjee ueM Ha 1 Gas.
CornacHo nHTEepaTypHBIM IaHHBIM, HaH-
6onee >PPEKTUBHBIM METOJIOM CHW)KCHUS WH-
TEHCUBHOCTH 3amaxa BOJBI, O0YCIOBIIEHHOTO
MPOAYKTAMH  JKU3HEICATCIILHOCTH W Pa3Jio-
JKEHUST MUKPOBOJOPOCIICH, SIBISICTCS COPOITHS.
B ycnoBuSX KpyHmHBIX OYHMCTHBIX COOPY>KECHHI
1esecoo0pa3Ho MPUMEHEHHUE TTOPOIIKOOOPa3HO-
ro aKTUBUpPOBaHHOTO yris. OgHAKO, B KaKIOM
KOHKPETHOM cllydae JI0JDKHA MOoAOUpaThes 103a
U Mapka copOeHTa, MeCTO €ro BBOJa JUIsl Hau-
Oonbineit 3pHEeKTUBHOCTH CHIDKEHUS 3amaxa.

BbIBO/IbI

Ecnu He oOparuTh BHHUMaHHME Ha YKa-
3aHHBIC BBIIIE MPOOJIEMBI, TO B TEUCHHU He-
CKOJIBKUX JIeT peka JIoH cTaHeT pekod TpeTbeit
KaTeropuM, W HCIOJIb30BATh €€ B KadecTBE
X03HCTBEHHO-OBITOBOIO BOJOCHAOXKEHHUsI CTa-
HET HEBO3MOXXHBIM. PexoMeHayeTcs mpekpa-

TUTh CKJIQAUPOBAHUE OTXOIOB YXUBOTHOBOJYE-
CKUX (hepM, OCaJKOB CTOYHBIX BOJ U OpraHu-
yeckod wyactu THbO nHa mnomuronax. Bce op-
TFaHUYECKUE OTXOJbl IOJIBEPrHYTh KOMIIOCTH-
pPOBaHUIO M HCMOJIb30BaTh B KauyecTBe YJ00-
peHusl.
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BBEJIEHHME

AKTHBHOE UCIIOJIb30BaHUE BOJHBIX PECYp-
COB B XO3SHCTBEHHBIX IENSAX OKAa3bIBAET Kak
MpsIMOE, TaK U HEMOCPEJICTBEHHOE BO3/ICUCTBUE
Ha 3KOCHUCTEMY BOJOHMCTOYHHMKOB. Bomoxossii-
ctBeHHbI komruiekc (BXK) BxmrowaeT rumpo-
SHEPreTUKY U MPOMBIIIJICHHOCTh, CEIbCKOE H
KOMMYHAJIbHOE XO3SCTBO, BOJHBIA TPAHCIOPT
u peiOHOE XO03giicTBO. [lpu 3TOM, HHTEpech
notpeduTeneii M WX BO3JIEHCTBHE Ha BOJOEM
MOpO#l TuaMeTpaIbHO MPOTHUBOIIOIOKHBI, a TIPH
o0ecrevYeHnr 3ampocoB OTpacieil caMbIM 3aBH-
CHUMBIM, JI0 HACTOSIIErO0 BPEMEHU OKa3bIBACTCA
OMOLIEHO3, COCTaBHOW YacThiO KOTOPOTO SIBJISIET-
cs uxtuodayHa [6]. OnHOM U3 TIIAaBHBIX TPUYHH
KaTacTpo(hUUeCKOro yMEHBIIECHUS PBHIOHBIX 3a-
MacoB U YXYyJUICHHUS KaueCTBa MHUTHEBOW BOJIBI
SIBJIIETCS MIPOOJIeMa 3aIIUThI pbIO OT MOMagaHus
B BOJI03200pHBIE COOpPYKCHHSI M IIBETCHHUE BO-
noémoB (¢oro 1).

Jnst coxpaHeHus, BOCCTAHOBJICHHUS TIOIY-
JSIAW ¥ YMEHBILICHUS «TPSA3€BOM HArpy3Km» Ha
OUHCTHBIE COOPYXKEHHUS HeoO0XoAuMa pEeKOH-
CTPYKIIUSI PBIOO3AIIMTHBIX COOPYXKEHUU U 3(-

(GeKTUBHOE, HEIOpOTroe pEeIIeHUE MPOOIEMBI
NpeaAoOvYuCTKU BOJBI IMPAMO B KOBIICBOM BOJIO-
3a0ope (10 OYMCTHBIX COOpYKeHuH) [2].

B pesynbprare mpoBeAEHHBIX TMIPOJIOTO-
MOp(}OIOrMYecKUX HCCIEIOBAaHUN  OCHOBHAA
BoA p. JloH u neranbHOro o0ciaenoBaHusl BOJIO-
3abopa B mocenke AJekcaHapoBka T. Poctona-
Ha-J{OHY B LIETISX O3/I0POBJICHUS PEYHBIX SKOCH-
CTEM M BOCCTaHOBIIEHUS MX OHOpa3zHOOOpa3us,
YMEHBIIEHUsI «TPA3€BOM HArpy3Kh» Ha OYUCT-
HBIE COOPYXKEHUS U YBEIUYECHHUA IIPOU3BOIU-
TEJIbHOCTH BO/103a00pa ObLIO MPUHSTO PELIEHUE
PEKOMEH10BaTh KOMILJIEKC BO/103a00pPHO-0UHCT-
HBIX coopykeHui. IIpenmaraemoe Bomo3abop-
HO-OYHCTHOE COOpY>KEHHE B YCIIOBHUSX KOBIIE-
BOTO BOJI03a00pa, € Y4€TOM KOMILJIEKCHOTO
MOAXO0Ja  TO3BOJHUTH  PEIIUTh  HECKOJIBKO
npobJeM CyIIecTBYIOIIUX Ha 3TOM BOA03abope:
IpeaypeauTh MMonagaHue PeIOHON MOJOAM MPH
3a00pe BOJbI, 00ECTICUNUTDh 3aIUTy BOJ03a00pa
OT CHHE-3€JIEHBIX BOJOPOCIIEH, HAaHOCOB, IIYTH,
a TaKXKe MO3BOJUT HMCMOJIb30BaTh €ro B LEJSAX
03JI0POBJIEHUS PEYHBIX IKOCUCTEM [3, 4].
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®ot0 1. Pe3yabTaThl HBEeTEHHS BOABI

[IpensioxKeHHBIM KOMIUIEKC BOJ103a00pHO-
OYHUCTHBIX COOPY)KEHUW TMPEACTABISIET COO0M
KOHCTPYKLHH, HUCHOJIb3YIOUIUE CHHTETHYECKHUE
BOAOPOCTH (epIu) sl 3alUThl BOA03a00pOB.
CuHTETHYeCKHE BOJOPOCIH — 3TO THOKHUE IIy-
LIUCThIE TUPJSIHABI W3 JIECKU, BIUICTEHHOW B
BUTHIN IPOBOJIOYHBIN CEPIECUHUK U3 HEPIKABEIO-
LIEH MPOBOJIOKH.

Jnst 6oprOBI C IIBETEGHHEM BOJOEMa B
KOMIIJIEKCE C epIIOBOM 3aBecoi, oOecreunBaro-
el MEXaHUYEeCKYI0 OYUCTKY M phIO03aIIUTy Ha
BoZ03a0ope, TMpeanaraercs  HCIOIb30BaHHE
OUYHCTHOTO YCTPONCTBa BOJ03a00pa, OCHOBAH-
HOM Ha aHAJIOTMYHOM 3arpy3ke U3 CHUHTETUYeC-
KHX BOJOPOCIICH C YMEHBIIEHHUEM >KECTKOCTH
epuieir [2]. 3ammuTa Bomo3abopa OT CHUHE-3e-
JIEHBIX BOJIOPOCJIEN - OCYLIECTBISETCS C HC-
MOJIb30BAHUEM «EpIIEH» B BHUJE OCHOBBI IS
3aKpEIUICHUS] MUKPOOPIaHU3MOB.

Hcnonp3oBanne AaHHOTO YCTpOMCTBa, 3a-
MOJIHEHHOTO KalpOHOBOW BOJIOKHHCTOM Hacaj-
koil Tuna «Epm», obecrieunBaet npeaBapuTenb-
HYI0 OMOJIOTHYECKYI0 OYUCTKY TOBEPXHOCTHBIX
BOoJ. OYMCTKA MPOUCXOTUT TIO CJIEIYIOIIUM OC-
HOBHBIM IIOKa3aTesiM: KOHIEHTpanus (uro-
IJJAHKTOHA, KOHLEHTpauuss MHUKPOOPraHHU3MOB,
MYTHOCTb, OKHCIIIEMOCTb, KOHIIEHTpalus Ouo-
TEHHBIX 3JIEMEHTOB, KOHLIEHTpalus Xeie3a M
np. Ilpu pabore maHHOTO YCTpOWCTBA MPOU-
cXoAauT (GUIBTPAIUS HCXOTHOW BOJBI dYepes

«3alUIaMJIEHHBI) CJIOM HMMMOOWIN30BAHHON

MUKpPOQJIOpEI Ha MOBEPXHOCTH €pIIOBOM 3a-
rpy3koi. JlaHHbI crioit oOpa3yeTcs 3a cUeT Ha-
JUYUS B UCXOOHOW BOJE YACTUYEK HIA U
THIPOOMOHTOB, TakUM oO0pa3oM, oOpa3yercs
Ouosoruueckuii (QUIBTP M3 TMPHUKPEIUIEHHOTO
ouorieHo3a (OMOpeakTop), YTO TMO3BOJIAET HE
TOJIBKO 3a/Iep>KUBAaTh B3BEILCHHBIC BEIECTBA,
HO U OCYLIECTBIISITh OKHCJIECHHE OPTaHUYECKUX
3arpsisHeHUi [4]. C 9TOH 1enp0 B OMOpPEaKkTop
MOJIaeTCsl BO3AYyX Yepe3 CUCTEMY MEJKOMY3bIp-
YaTol a’paluu A MOANEp>KaHUsl OmpeieeH-
HOM KOHIIEHTPALIUU PACTBOPEHHOTO KUCIOPOa.

B xome wuccienoBaHuil BbIABJIEHA IMPO-
CTPAHCTBEHHAs! CYKIIECCUSI TMIPOOHMOHTOB Kak
1o JUIMHE OOpa30BaHHOTO OMOpEaKToOpa, TaK H
no ero riyomHe. CyliecTBEHHOE BIHMSHUE Ha
CTENEeHb OYMCTKH PEYHOW BOJBI OT IpUMeECEH
OKa3bIBAIOT TEMIIEpaTypa BOJbI, a TaKXKE BEJH-
ypHa O0OpacTaHWi HacaJKu TUIPOOWOHTAMHU,
XapaKkTepHBIMU ISl BOJBI JAaHHOTO BojoeMa. B
OuopeakTope, HCHOIb30BAHHOM B KadecTBe
OYKMCTHOI'O YCTPOMCTBA I NPEIBAPUTEIBHON
OUYMCTKUA BOJBI, MOKHO BBIJCIUTH CIEIYIOIIHE
(GYHKIMOHAJIBHBIE COCTABIISIONIME: 30HA OWO-
OKHCIICHHS, 30Ha (PU3UKO-XMMHUYECKOH OYHCT-
KM, 3arpy3Ka B BUJE BOJIOKHUCTOM €pIIIOBOM Ha-
caJku, cucteMa 6apOoTepoB a’pallui U percHe-
pary, pacroiioKeHHBIX MO Kaxa0i (QyHKIHO-
HaJIbHOM 30HOM. [[BM>KEHHE OYMIIaeMOil BOJLI B
30He COpOIMM M OMOOKHCIICHHS OPraHU30BaHO
CBEpXy BHHU3, a B 30HE (PU3UKO-XUMHUYECKOH 0uu-
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CTKHM cHU3y BBepX. KoHcTpykuus ounctHoro yc-  puc. 2 [5]. YeTpoilcTBO BKIIIOYAET KOPITYC C JIBY-
TPOWCTBA M TUIaH YCTAaHOBKM IPEJCTABICH HAa  Ms BBIACJICHHBIMU (PYHKIIMOHAIHHBIMU 30HAMH.

a)

LS e w s Befplle

o

T = e

44-T 13j1Z-f 1-/ 3/

0)

20 e

Puc. 2. a) KoncTpykuusi 0O4HCTHOTO YCTPOIiCcTBO,
0) JIaH yCTAHOBKHU OYHCTHOI'0 YCTPOiicTBa Bo/03abopa:
1-Kopmyc 04HCTHOrO0 yCTpoiicTBa B0/103a00pa, 2-BojiokHHCTas epuIoBasi HacaaAKa, 3-BepTukajibHas
neperopoika, 3aluTas mjiIacTMaccoBoii ceTkoii, 4-IlnactmaccoBas ceTka (TUNa MOCKUTHOI), 5S-TpyoonpoBoja
BIIyCKa BOJbI IOBEPXHOCTHOI0 MCTOYHHUKA, 6-TpydonpoBoa Bbimycka 00padoTaHHoii Boabl, 7-IlepenBHBbIE
OKHa,
8-BonocoopHble 10TKU NPOMBIBHOM Boabl, 9-Hacoc oTBoga npomMbIBHOI Boabl, 10-Tpy6onpoBoa moasoaa
NMPOMBIBHOI BOABI OT BOJOCOOPHBIX JIOTKOB K HacocaMm, 11-Bo3nyxoBoa, 12-dpandrhbie Humu, 13-bap6orep
paudTHON HUIIN, 14-Bap0oTepsl perenepanuu epuoBoi Hacaaku,15- HanopHelii Tpy0onpoBox oTBoga
NPOMBIBHOI BoJbI, 16-IlepBas pyHKkumMoHANTbHAsS 30Ha, 17-BTOpas (pyHKINOHAIBLHAA 30HA, 18-Bogonposoanasn
HacocHas crannusi (BHC), 19-Hanopubie BoaoBoabl, 20-BogonpoBoanbie ounctHbie coopy:kenusi (BOC), 21-
Kosossblii Bogo3adop, 22-CtpyenanpasJisiomas 1amoa, 23-Konreiinepsl, puiabTpylonue noBepxXHoCcTHbIE
BOJBI,
24-BuxpeBas kamepa, 25-beperopoii BogonpueMHHK, 26-ABankamepa (BHC)

[Ipenmaraemoe ounCTHOE YCTPOMCTBO At cTaHIMM TiepBoro noabema (18). IlocpencTBom
BOJ103200pPOB PACIIOJIATaeTCsl MEXKIy OCpPETOBBIM  CTpYyCHAmpaBismonie namObl  (22) peuyHoit
BOJOTIpUEeMHUKOM  (25)  Bomo3abopa W TOTOK OTBOAUT OCHOBHYIO MAacCy YBJIEKa€MBIX
aBaHKamMepou (26) BOJOMPOBOIHON HACOCHOW WM MPUMECEH OT BXOJa B KOBIIIOBBIM BOI03a00D
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(21) ¢ pa3memieHHBIMU B HEM (DUIBTPYIOLIUMH
koHTeitHepamu (23). Tlotok, 3abupaemoil u3
MMOBEPXHOCTHOTO BOJIOEMA, W3 KOHTEHHEPOB
MOCTyNaeT B BUXPEBYIO Kamepy (24) u nanee B
OeperoBoit BogonpueMHuK (25). Heobxommmo
YUUTBIBATh U TOT (aKTOpP, YTO B TEUECHUE IO/ B
peKe MOTryT NPOUCXOAUThH KosieOaHMs pacxona
BOJIbI, MPOIYyCKAa€MOI'0 CKBO3b IONEPEUHBIH
npo¢wib B €IUHUIY BpeMEHHU (TO €cTh, peka
CTaHOBHTCS OoJiee WM MEHEe MOJIHOBOAHOM), a
TaK)KE€ MOXKET MEHSTBhCS COCTaB IpUMeced Hu
MIPOUCXOIUTh pa3NuyHble sBieHus. Hampuwmep,
B 3MMHEE BpEMsS peKa MOXKET NepeKPBIBATHCS
JBJ0M, HAOJIFOMAIOTCSI TPOIECCHI MTyroo0paso-
BaHUsA. BecHOI 1o peke TpaHCIOPTUPYETCS Or-
POMHOE KOJMYECTBO B3BECEH, CMBITHIX B IEpU-
O]l MaBOJIKa C MOBEPXHOCTU 3E€MJIH, 3aTOILICH-
HOH pa3IMBOM pEKU. B neTHee BpeMst BO3MOKHO
OypHoe pa3BuTHE (UTOIUIAaHKTOHA. TpaHcrop-
THUPOBATh TAKHE MPUMECH TI0 HAITOPHBIM BOJIO-
BogaMm Ha BOC, TpatuTh peareHThl Ha BblaEje-
HUE MpuMeced HU SKOHOMHUYECKU, HU JKOJIOTHU-
yecku HerenecooopasHo. [loaromy mexmy Oe-
PEroBbIM BOJONPUEMHUKOM (25) u aBaHKaMme-
poii (26) HaCOCHOH CTaHLMU MEPBOTO MOJbEMa
(18) momemiaercs OYUCTHOE YCTPOWMCTBO BOJO-
3abopa, umeromee kopmyc (1), cHaOXKEHHBIH
BOJIOKHUCTOM €pIIIOBOM Hacaakou (2), moaeneH-
HBII BEPTUKAIBHOMN TIEperopoakoi (3), 3ammuToit
CHHU3Y JIOBEPXY IIACTMAacCOBOM ceTkou (4) (Tu-
1a MOCKHTHOM). B cBOIO odepens, ceTka mMeeT
B HIDKHEH YacTu MEepeluBHbIE OKHA U JEIUT
kopnyc (1) Ha nABe GyHKIMOHATBHBIC 30HBI.
Peunas Bona mo Tpy6omnpoBoaam (5) caMOTeKOM
MOCTYNaeT B KOPIYC OYHUCTHOTO YCTPOWCTBA
B0/103200pa, B €ro mepByl0 (PyHKIMOHAIBHYIO
30HY (16) — 30HY COpOITMHN H OMOOKUCIICHHSI.
30Ha copOLMU U OMOOKUCIICHUS TPUHUMA-
€T MCXOJHYIO BOJly IOBEPXHOCTHOI'O HCTOYHUKA
BoJocHaOkeHus. Takke, yCTpOMCTBO BKIIFOYAET
B cebs spnudTHeie HUIM (12) ¢ 6apboTepamu
asparuu (13), mponuTaHHBIE BO3AYXOM OT
Bo3ayxoBojia (11). ITox BoIOKHUCTOH epiioBO
HacaJIKoi pa3MenieHbl 6apOoTepsl pereHepaiuu

(14), Takxke cOOOIICHHBIE C BO3TyXOBOIOM.

BcnenctBrue BhICOKON COpOIMOHHON CITO-
COOHOCTH CYTEPTOHKUX KAIPOHOBBIX BOJIOKOH
€pLIOBOM HACaJK{ MO OTHOLIEHHIO K (UTO- U
300IUIAHKTOHY, OaKTEpUaJbHBIA II€HO3 M MHU-
KpPOBOJOPOCIIN 3aJCPKUBAIOTCS HA €PIIOBOU
Hacajke (2) ¥ Ipu HEMPEPHIBHOU ITUPKYIISIIIUN U
HaCBILIEHUU BOJBl KHCIOPOAOM BO31yXa, TI'H-
JpOOUOHTHI, yJepKMBAaeMble €pILIOBOM Hacal-
KO, OCYIIECTBIISIOT OMOOKUCIIEHHE OpTraHuyvec-
KUX IPUMECEN PEYHOM BOJIbI, YTUIUZUPYIOT
MHUKPOBOJIOPOCITH B Oromaccy OakTepHii U mpo-
cTeilimux, obecreunBas MX HPUPOCT M HAKO-
ieHue. B xoe BLITOTHEHHBIX UCCIIETOBAHUI B
peanbHbIX YCIOBMSAX BOJ03a00pa C MOMOUIbIO
oOpa3ioB-cBuaeTeneil (0Tpe3koB epiia, 3adu-
KCHUPOBAHHOI'O B HATSIHYTOM COCTOSIHMM Ha Me-
TaJUINYECKOM CTEP>KHE M 3aKPEIVIEHHOM BHYTpPHU
nepBoil QyHKUMOHANBHON 30HBI (16)) ObLIO
BBISIBJIEHO, YTO B pa3HbIE MEPUOJbI IO/l 3auiie-
HUE €pIIOBOM HAcaakW, MpupacTamomei Ouo-
Maccoil THAPOOUOHTOB, MIPOUCXOIUT 3a MEPHOA
oT 1 10 6 CyTOK 1O TakOW BEJIMYHUHBI, YTO BHY-
TPU €pllla HAYMHAETCS KHUCIOPOJHOE TIOJI0Ja-
HUE, MOSBISAIOTCS aHa’poOHble ycnoBus. M30bI-
TOK OMOMacchl MUKPOOPTaHH3MOB HEOOXOAMMO
yaansatb. Jns ynaneHuss M30BITOYHOM Macchl
THIPOOUOHTOB U3 MEPBOH (HYHKIIMOHAIEHON 30-
HBI BKJIIOYAIOTCSI B paboTy O6apOoTephl pereHe-
palu  eplIoBOM Hacaiku NEepBOM (PYHKIHO-
HaJIbHOU 30HBI. [TOCKOJIBKY MTPOTOK BOJIBI Uepe3
OUYHCTHOE YCTPOMCTBO HE NMPEKPAILAETCS, TO BCE
COpBaHHBIE C €pIIOBOM HAacaJKu IPUMECH
NPOTEKAIOT 4Yepe3 MepenuBHble OKHA (7) BO
BTOPYIO (QYyHKIIMOHATBHYIO 30HY (17).

Bropas ¢ynkuuonanshHas 3ona (17) —
30Ha XMIIHUYECTBA, BbleaHNUs OaKTepuil U npo-
CTEHIINX MEJIKUMU KUBOTHBIMH, MOJUIIOCKaMH,
KIICIIAMH, YEPBSAMH, SBISIOIIMMUCA HKUBBIM
KopMOM 151 pei0. Bo BTOpO# hyHKIIMOHATBHOM
30HE HMEITCA BOJOCOOpHBIE JOTKU (8) mpo-
MBIBHOW BOABI. M3 BTOpOil (DyHKIMOHAIBHOM
30HBI O TpybompoBoay (6) OCyIIeCTBIsIETCS
BBITYCK 00pa0OTaHHOIl BOJBI B aBaHKaMepy
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IEPCIIEKTUBBI O3/I0OPOBJIEHVA PEUHBIX OSKOCUCTEM

(26) BHC u panee HamopHbIMH BOJOBOJAMH
(19) nocrynaetr na BOC (20).

Oznoposinenne peunbix cucreM.lloctaBuB
3a/1a4qy MPEJIBAPUTEIIEHON OYUCTKU BOMABI TPH
oTOOpe BOJIbI, HENIB3sl 3a0BIBATh O COXPAHCHHUH
9KOCUCTeMBbl Bojoema. I[loMuMoO 3amuThl |
WCKITIOYEHUS] TPAaBMHUPOBAHUS PBHIOHOW MOJIOIU
mpu 3a0ope BOJbI, HEOOXOAUMO YYECTh TOT
(dakTop, dYTO MOCie OTBOAA PHIOBI OT BCACHI-
BAaIOIIET0 TPyOOINpPOBOAa HEOOXOIUMO TMpeay-
CMOTPETh YCIOBHS Jis NadbHEHIIEro mpeobl-
BaHUS PHIOBI B BOJOEME U COXPAaHEHUH JKOCH-
cteMbl.C 3TOM 1ENbIO TIPU YCTPOMCTBE Mpeia-
raemMoro BOJ03a00pHO-OYMCTHOTO KOMILIEKCa
MpeayCMaTPUBAETCSI PHIOOOTBO/I, CIIOCOOCTBYIO-
M OTBOAY PHIOHOM MOJIOM K MECTY Haryjia u
Hepecta. Takum o0pa3oM, peanu3yercs HKOJIO-
rudeckuil s ekt peidozamutsl [5]. Ilpu yc-
TPOICTBE BOJ03a00PHOTO y371a PE3KO H3MEHS-
I0TCS YCJIOBHS JIJISi Pa3MHOXKCHHUS W OOUTAHHS
PEYHBIX PBIO, a TaKK€ KOPMOBBIX OPraHU3MOB.
[TosToMy, Hapsxy ¢ MeIHOpalHuel eCTEeCTBEH-
HBIX HEPECTUIIHIL, U YCTPONCTBOM HHKYOAIIMOH-
HBIX II€XOB, OOJbIIOE 3HAUYEHHWE HMEET YC-
TPONUCTBO UCKYCCTBEHHBIX HEPECTUIIHIII.

[TpuHMMas BO BHUMaHHUE BBINICYKA3aHHBIC
HAOJIOACHUS U SKCIUTyaTallMOHHBIN OIBIT, ObLiIa
MpPEJIOKEHA COBEPIICHHO HOBAas KOHCTPYKIIHS
HCKYCCTBEHHOTO HEPECTUJIMINA, B OCHOBE KOTO-
pOH JIeKaT CHHTETUYECKHE BOJopocin. M3Bect-
HO UCIOJIb30BaHWE (PHIBTPOB-OMOPEAKTOPOB
IpU  JTOOYUCTKE OHOJOTMYECKH OUYHIICHHBIX
CTOYHBIX BOJ TMEpea BBHITYCKOM B TMOBEPXHO-
CTHBIM BOJOEM. B ycTpoicTBe U1 peanu3anuu
M3BECTHOTO croco0a HCIONIb3yeTCs epIIoBast
HacaJaka JUIs copOIuM mpumeceid Ouomormue-
CKOTO TIPOMCXOXJICHUS HAa BOJOKHAX EPIIOBOM
HACAJIKH, YICPKUBAHUS PA3INIHBIX THAPOOHOH-
TOB OT OakTepui, OT MPOCTEUITNX O MOJUTIOC-
KOB. XHIIHbIE THAPOOUOHTHI TPOHUUECKHUX BBIC-
IIMX YpOBHEH CheNaloT THAPOOMOHTHI HU3IINX
ypoBHeH, obecrieunBas (UIBTPALUIO BOABI U
CEIMMEHTAIIMI0O MUHEPAIBHBIX YaCTHUI[ Ha JIHO
BOZIOEMa WJIM OYHCTHOTO COOpYyKeHHs. M3BecTt-

HOE€ YCTPOMCTBO HYKJAETCS B MEPUOIUYECKOMN
pereHepaii €plIoBOW HacaJKu OT H30BITKA
IUJIPOOMOHTOB M OTMEPILIUX OPraHU3MOB.

Taxke HW3BECTHO CyIIECTBOBAaHUE IUpa-
MUIBl BECOB IIPH IEPEXOAe OT OAHOIO TpO-
(UYeCKOro YpPOBHS THAPOOHMOHTOB K JIPYTrOMYy,
Oosiee BBICOKOMY, TO €CThb IpPU YTHIU3ALUH
OpPraHMYECKUX BEILIECTB OaKTepUsIMH, a 3aTeM
OakTepuil MPOCTEHIIUMU, MPOCTEHIINX MENKH-
MU KMBOTHBIMH — (PUIBTpATOpaMHU-CETUMEHTA-
TopaMu 10 pei0. Ho st nokanuu mpeObIBaHMs
pBI0 B yCTpOHCTBE HEOOXOAWMBI MPUCHIOCO0-
JeHus, 00ecreynBaIme X KoMpOpTHOE Cy-
IIECTBOBAaHWE M TpeObIBaHME.3amaueil mpeaio-
KCHHOM MOJENH SBIIETCS YBEIWYCHHE anare-
3MOHHBIX BO3MOXXHOCTEH BOJIOKHMCTOHM €pIlo-
BOM Haca/IK, 4TO B IIOCJIEICTBUU NPUMEHEHMS
JAHHOTO  YCTPOICTBa CMOXET 00ecneuuTh
MaKCUMaJIbHO KOM(OPTHBIE YCIOBHUS IS CyIlle-
CTBOBaHMs MOMYJSIUM pPbIO U OBICTPOro uX
pocra.

Pemenne 3amaum gocruraercs myTeM HC-
II0JIb30BAaHUSI BOJIOKHHCTOM €pIIOBOM HACAJKH
UCKJIIOYMTEIBHO U3 CyNep TOHKUX XUMHUYECKUX
BOJIOKOH KampoHa. [Ipym momamanum epiioBoi
HAacaJKu B BOJOEM, IIPUMECH, COAEpIKAIIMECS B
BOJIE, 3aKPEIUIAIOTCS HAa BOJOKHUCTOM €pIIOBOMI
HacaJke, 3aQUKCUPOBaHHOW B KECTKOM KapKa-
ce. Jlna obecrnieueHus: rapaHTUPOBAHHOM ajare-
3UM, COpOLMU M 3aKpEeIUIeHHs KUBOro OHole-
HO3a, BBIHECEHHOTO H3 B0J03a00pa, BOJIOK-
HUCTasl eplIoBasi Hacajgka JOJDKHA ITPOU3BOJ-
UTBCSl MCKIIIOUNUTENBHO U3 CYNEPTOHKHX XUMHU-
YeCKUX BOJIOKOH KampoHa. Poct u pasButHe
pBI0 B BBIPOCTHOM OacceliHe 3aBUCHUT OT HaJlU-
Yusi KOpMa, €ro IUTAaTEJIbHBIX CBOICTB M Ka-
4eCTB BOJBI B BEIPOCTHOM Oacceifne. B cimyuae
HEXBAaTKU KOpMa ero Jo0aBisIoT B BUAE KOPMO-
cMecd. B mpouecce Xu3HENEATENbHOCTH PBIO
X (pexamuu ¥ MPOIYKTHI KU3HEACATEIbHOCTH
IMIpOOMOHTOB HAKAIUIMBAIOTCS Ha BOJOKHHUC-
ToM epuoBoi Hacanke. [Ipu 3amieHun BOJIO-
KHUCTOM €pIIOBOM HACaJKU €€ PEreHEPHUPYIOT
MO3TAIHOM Mojavel Bo3ayxa uepes 6apOoTepsl
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Xenypuanu E.Jl., Hlkypakosa E.A.

pereHepauyy. JIuTenbHOCTh MpoLecca pereHe-
paruu B OTCeKaxX KOHTPOJIUPYIOT MO COCTOSTHHUIO
Hacaaku. VckimoueHne BBIHOCA MAJIBKOB TapaH-
TUPYETCSl BEIUYMHOW CKOPOCTH IIPOTOKA BOJBI
yepe3 3aBecy He Oosee 2-3 cM/cek U pazMepom
MIPO30POB MEXAY BOJIOKOH €pIIeii B 3aBecax.
[TonBr>kHBIE BJIEMEHTHI CHUHTETHYECKOM
3arpy3Kd BBI3BIBAIOT CBOEOOpa3HBI MHTEpEC y

MOJIOAH pLIGLI, TEM CaMbIM, 3aCTaBJIAA eé nepe-

MelIaThCs K 30HE yCTaHOBKU KacceT. IIpukpe-
IIJICHHAA 6I/IOMaCCEl CHy)KI/IT HCHOCpC,Z[CTBCHHBIM
NCTOYHUKOM IIUTAHHUA pI)I6, a CHHTCTHUYCCKAas
3arpyska OyjieT MEeCTOM HepecTa.
[Ipenno>xeHHbI METOT MO3BOJIUT MOAIEP-
KUBATh YCIIOBUS Pa3MHOKCHHS IIEHHBIX PHIO U
MIpU TMPUMEHEHUH B KOMIUIEKCE C OYUCTHBIMH
yCTpoiicTBamMH BOJ103a00pa, MpeArnoiaraeT oue-
BUJTHBIN HKOJIOTO—3KOHOMHUYECKH 3 (HEeKT.

3AK/IFOYEHUE

B 3axmoueHnn MOXKHO CKaszaTb, YTO JaH-
Hasi KOHCTPYKITHS:

- obecreymBaeT HAMOOJBIIYI0 TIOBEPX-
HOCTh JUJISl 3aKPEIUICHUS] €CTECTBCHHBIX OHMoIIe-
HO30B MIPUPOIHOHN BOJBI, YTO MO3BOJHT dPPeK-
TUBHO YJIaBJIMBAaTh W YHHUYTOXATh CHUHE-3elie-
HBIE BOJIOPOCIIH MIEpe]] BOA03a00PHBIM Y3JI0M;

- o0ecrieunBaeT CHIDKEHUE TOCIEIYIO-
HICI\/JI Harpy3ku Ha OYHUCTHBIC COOPYKCHHUA HC
MeHee yeM Ha 80%, YTO MO3BOJUT YMEHBUIUTH
MPUMEHEHHE TIEPEXJIOPUPOBAHUS OYHIIACMOM
BOJBI W JTaCT BO3MOYKHOCTH COKpAIICHUs pac-
XOJIOBaHUSI PEarcHTOB;

- YMCHbILIACT HOTpe6HeHI/Ie BOABI Ha co0-

cTBeHHbIe HYX 16l BOC;

- CHIDKaeT ce0ecTOMMOCTh MOJy4YeHHUs
BOJIbI TUTHEBOI'O KAYECTBA.

Takum 06pa3zom, B KOBILIEBOM BO03a00pe
MIPU MCTIOJNB30BAHUH MPEAIOKEHHOTO BOJIOOYH-
CTHOTO KOMILJIEKCA MPOUCXOTUT MpPeIBAPUTEIb-
Hasi OHMOJIOTMYECKas OYMCTKA, 3allUINarouias
BOJOEM OT IIBETEHHUS BOJbl M MEXaHHYECKas
OUHMCTKA, MO3BOJISIONIAs 3a/I€PKUBATh B3BEILICH-
Hbl€ BEUIECTBA U OTBOAMTH DPHIOHYIO MOJIOJb
mpu 3a00pe BOJBI. A YCTPOWCTBO HMCKYCCTBEH-
HBIX HEPECTHJIUI] MO3BOJIUT JOMOJHUTEIHHO
OTBOJUTH PHIOY OT MeCTa BOJOOTOOpa U CO3aCT
HE0OXO0UMbIE YCIIOBUS JJIsl HAryJya u HepecTa.
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ABSTRACTS

Hydrology and meteorology

NATURAL-CLIMATIC FACTORS OF
MOUNTAIN CONDITIONS REDUCING
RISKS OF DEVELOPMENT OF
SILICON FLOWS
V. Ayrapetyan
Shushi University of Technology
Shushi, Armenia

Studies of accidents and destruction of
hydraulic structures, which are accompanied by
environmental disasters and increased environmental
risks of the surrounding areas, have shown that the
main causes are the natural and climatic factors that
trigger debris flows. The work carried out studies of
the main natural and climatic factors that affect the
main parameters of mud flows and their formation.
A modified Delphi method has also been developed
and experimentally used, which makes it possible to
make a rapid forecast of changes in climatic factors
depending on the altitude above sea level.

Key words: hydraulic structures, mudflow,
risks, environmental risk, natural and climatic factor.

Environmental Protection

THE METHODOLOGY FOR FIGHT TO
FOREST FIRE AND ITS EVALUATION ON
THE BACKGROUND OF CLIMATE CHANGE
G. Gavardashvili

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

The certain part of the article has been prepared
by financial support of the National Association of

the Local self-governments of Georgia (NALAG)
and the United States Agency for International
Development (USAID), where the author of the
article worked as independent expert of the
agriculture in the program “Guide to Climate
Change Adaptation".

In the work has been evaluated sensitivity of
the forest ecosystem and risks determination
methodology of the forest fire by taking into account
climate change in the 2021-2050 and 2071-2100
periods.

In order to processing methodology of the

forest fire against Dy taking into account climate

change in the work has been considered methods for
determination forest fire and results are marked on
the color maps that are developed by the firm
,,aeografic”.

In the article has been considered methods of
fire prevention and fight against them, according
which at the next step is processed methodology
against forest fire.

Key words:
forecast, risk.

climate change; forest fire,

Environmental Protection

ENGINEERING-GEOLOGICAL STUDY OF
THE SENSITIVE SITES IN THE WATER
CATCH BASIN OF THE RIVER VERE
N. Gavardashvili

NNLE Ecocenter for Environmental Protection
Thbilisi, Georgia

In order to ensure the safety of the population
of Thbilisi against erosive-mudflow and landslide
processes formed in the water catch basin of the
river Vere, the work considers the field and
laboratory studies of the water catch basin of the
river Jokhonas Khevi, the most sensitive river of the
river Vere.

Soil and ground samples were taken from 5
sensitive sites (each sized 20x20 m?) in the catch
basin of the river Jokhonas Khevi fixed with GPS
coordinates and their principal geological and
engineering-geological properties were determined
allowing forecasting the erosive-landslide and
mudflow processes.

Key words: population of Thbilisi, the river
Vere, erosion, mudflow.

Economy of water management

ECONOMIC VALUE OF WATER
RESOURCES
M. Vartanov, E. Kechkhoshvili

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

The questions of world practice of fixing price
are considered on water. The concepts of economic

G. 30@GHIRO3SL LabIRMBOL VSRS 3dIM6IMBOL 06LGHNGIBNL 1d3IB60IAM @B dMISIRO Ne72, 2017 V. 211



ABSTRACTS

value of water resources are certain. The methods of
fixing price are described on waters. For the
different types of water consumption there are
numerous methods of cost estimation: marginal cost,
average cost and total economic worth.

Key words: water resources, economic
evaluation, cost, methods of fixing price.

Hydraulic engineering

THE SYSTEMS FOR WATER REMOVAL
FROM AUTOMOBILE ROADS ON SLOPES
WITH DIVERSION CHUTES
L. Vysotsky", A. Ujma?

Y Yuri Gagarin State Technical University of Saratov
Saratov, Russian Federation
% Czestochowa University of Technology
Czestochowa, Poland

The article presents the specificity of the system
using road drainage troughs roadway slope water
diversion chutes. Discusses various disadvantages of
draining rainwater from the road with telescopic
chutes. Proposed methods of elimination of defects
these systems. The results of the new construction of
slope water diversion chutes are presented.

Key words: roads, gutter drainage system,
entrance areas, scattering jumps.

Hydrology and meteorology

OSCILLATIONS OF WIND SPEED ON THE
TERRITORY OF BREST REGION
A. Volchek", A. Grechanik?

" Brest State Technical University
Brest, Belarus
% Brest State University named after A.S. Pushkin
Brest, Belarus

The paper analyses the annual course of wind
speed in the territory of the Brest region according to
the Brest, Pinsk, Pruzhany
meteorological stations. The degree of homogeneity
of the main characteristics of time series of wind

and Baranovichi

speed is estimated, and this fact allows concluding
that there are statistically significant changes. The
possibility of forecast constructing models is shown.

Key words: wind regime, Brest region, wind
speed gradient, forecast model.

Environmental protection, urban planning
STRATEGIES OF LARGE CITIES AND

VISIONS FOR WATER BODIES
I. Ivashkina, K. Radchikova, I. Kharchenko
SAI “Genplan Institute of Moscow”
Moscow, Russian Federation

The water bodies play an important role in the
formation of favorable environmental situation on
the urban area, the river valleys are the key element
of the planning structure of the city and the base for
natural framework. Many large cities have
developed broad visions and strategies to promote
more integrated management of their water bodies.
Urban rivers are becoming an important focus for
restoration, revitalization and reconstruction river
banks and this become still more prevalent as urban
development continues and demand for a better,
more sustainable quality of life increases. The paper
deals with the Ecological Strategy for revitalization
of the Moscow river that offer an opportunity for
sustainable-oriented urban planning and
development of Moscow.

Key words: restoration of water bodies, urban
planning, sustainable development, ecological

strategy, quality of life.

Hydrology and meteorology

EFFECT OF THE FREQUENT NATURAL
DISASTERS CAUSED BY A GLOBAL
WARMING ON WATER RESOURCES

IN GEORGIA
I. Iordanishvili, I. Iremashvili,
K. Iordanishvili, D. Potskhveria,
N. Kandelaki, L. Bilanishvili
Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia
This Article refers to the results of the study
related to the global warming impact on natural

disasters that happen on the earth and in Georgia. The
tendency of increase of the temperature, melting of
glaciers, floods, thermal gases, forest fires, problems
reservoirs and Black Seaside is also analyzed.

Key words: global warming, increase of
ambient temperature, floods, forest fires, melting of
glaciers, the level regime of the Black Sea and the
Teservoirs.

Earth sciences

PHYSICAL-CHEMICAL ASPECTS OF
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DEFORMATION PROCESSED
IN CLAY SOILS
L. Itriashvili, E. Khosroshvili,
G. Natroshvili, N. Nibladze

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

Strength and  deformation of  porous
heterogeneous systems, such as all rocks, are
determined by the number of contacts and the
energy of contact interactions between structural
elements. Depending on the nature of the forces
acting on the contacts, several types of contacts are
distinguished in the rocks: phase, cementation,
coagulating and mechanical

engagement. Proceeding from modern positions of

transitional,

physical and chemical mechanics of porous systems,
the nature of deformation of real soils is explained,
as well as the equation of elastic and total
deformation modules upon stress.

Key words: soils, dispersion,
adhesions, deformation.

contacts,

Earth sciences

THERMO-PHYSICAL FEATURES OF
KAOLINITE AND BENTONITE CLAYS
L. Itriashvili, I. Iremashvili, E. Khosroshvili,
G. Natroshvili
Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia

The problems of the influence of moisture
content on the thermo-physical properties of clays
are considered.

A significant difference in the thermo-physical
characteristics of the two types of clays, kaolinite
and bentonite, was shown. The thermal conductivity
of kaolinite clay with a "rigid" crystal lattice,
averagely twice higher than bentonite with a moving
screen at the similar degree of moisture saturation.

It is concluded that for large differences in the
thermal conductivity of clays, it is hardly to ferret it
to one group and describe it by the same ratio.

Key words: clay, moisture, thermal capacity,
thermal conductivity.

Hydrotechnics

ASSESSMENT AND FORECASTING THE

SEDIMENTATION PROCESSES AT THE
BOTTOM OF SIONI WATER RESERVOIR
N. Kandelaki, A. Silagadze
Georgian Technical University
Thilisi, Georgia

According to the field investigation it has been
determined that by 2017 y., 24,30 mIn. m’ sediments
has been accumulated at the bottom of Sioni water
reservoir, due to which the dead storage (V45=25.0
mln. m®) has been already filled with bottom
sediment.

Key
sedimentation, forecast.

words: Sioni  water  reservoir,

Irrigation

ORGANIZATION OF PROTECTION OF
IRRIGATED LANDS AND WAYS TO
IMPROVE THEM
Kh. Kiknadze, L. Maisaia, G. Gogiashvili
Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia
In this article some directions of improvement
of the organization of use and protection of the
irrigated lands are considered.
Key words: organization, problems, earth; use,
irrigation.

Irrigation

ASSESSMENT OF IRRIGATION NECESSITY
OF THE EAST GEORGIA SOILS AND
CONDITIONS OF ITS IMPLEMENTATION
L. Maisaia, G. Gogiashvili

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

The East Georgia belongs to unstable zone of
soil moisture, that causes necessity of irrigation. The
necessity of irrigation carry out may determine with
natural moisture coefficient of soils, which is equal
ration between atmospheric precipitation and
evaporation during the year.

Key words: irrigation of soil, natural moisture

coefficient of soils.

Agro engineering
ANALYSIS OF MACHINE TECHNOLOGIES
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TO GROW CEREAL CROPS
D. Natroshvili, Z. Lobzhanidze
Georgian Technical University
Thilisi, Georgia

The paper considers the modern machine tech-
nologies to cultivate soil and grow agricultural
crops. The work states that as a result of intensi-
fication of such mechanized work, the harvest incre-
ases by 30 to 60%. However, soil dusting and
densification reduces this effect by 10-20%.

The work considers the intensive soil-protecting
technologies as an optimal solution to the problem.
Such technologies imply performing several techno-
logical processes with a single machine run by using
combined labor bodies when it is admissible to use
such connection of agricultural techniques and
aggregates with a wide girth when the aggregate
running wheels move along a permanent techno-
logical trace.

Key words: agricultural

mrain  Crops,

technologies, powertrain, suspension drive.

Earth sciences

THE ORETICAL AND PRACTICAL ASPECTS
OF INFILTRATION PROCESSES IN SOILS
T. Odilavadze”, K. Bziava™?,

A. Bagration-Davitashvili®
! Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University
? Faculty of Civil Engineering of
Georgian Technical University
Thilisi, Georgia

In the given paper, the process of water
movement in the pore body is considered, when the
velocity gradient (hydraulic gradient) is the result of
joint interactions of capillary, osmotic, gravitational
and various surface-molecular forces. It has been
established that the measure of the energy that must
be spent to move a unit of humidity in the soil is the
soil moisture potential, which depends on the degree
of soil dispersion and the nature of the distribution
of pore size. For any porous body, it is necessary to
take into account both the individual relationship
between the potential and humidity, and between the
hydraulic conductivity and humidity.

Key words: infiltration rate, hydraulic gradient,
capillary movement, potential of soil moisture.

Water Management

ECOLOGICAL MONITORING OF
BIOLOGICAL POLLUTION OF WATER OF
THE BOTTOM DON
K. Okovitaya, O. Surzhko

South-Russian State Polytechnic University (NPI)
named after M.1. Platov

Novocherkassk, Rostov Region,
Russian Federation

When hygienic assessment of water quality in
water bodies under anthropogenic load, it is
necessary to take into account not only indicator
microorganisms, but also pathogenic ones, such as
salmonella in conditions of anthropogenic impact,
the self-cleaning ability of river water sharply
decreases, which is established for the Don river.
Actual is the experimental determination of
pathogenic microorganisms in river water taken
from biotopes with different levels of contamination.
Salmonella are the most resistant in the
environment, especially the S. typhimurium culture.
At high doses of infection, the survival time even at
+ 4 ° C was approximately 60 days. In this regard, S.
typhimurium is advisable to be included in the list of
indicator microorganisms, especially in cases when
inadequate treated wastewater enters the water
bodies.

Key words: pathogenic microorganisms, river
water, initial infection.

Earth sciences

EFFECT OF SOIL AND FERTILIZER
TREATMENT ON WEED
FIELDS GRAY-BROWN SOILS
S. Osmanova

Institute of Soil Science and Agro chemistry
of Azerbaijan National Academy of Sciences
Baku, Azerbaijan

The main goal of our research was a
comparative study of the influence of traditional and
minimal tillage technologies in conjunction with
fertilizers on weed infestation of weeds under winter
wheat in the Ganja-Gazakh zone of Azerbaijan. We
found that, with traditional and minimal tillage, the
highest quantity and dry weight of weeds in the
variant was manure 10 t/ha+Niy)P120Kgy. It was

found out that there is a strong correlation between
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the productivity of winter wheat (c/ha) with the
quantity (pcs/m?) and dry weight (g/m”) of weeds,
using various soil cultivation technologies with the
introduction of organomineral fertilizers. The best
indicators were found in the variant of manure 10
t/ha-+NgoPgoKso.

Key words: traditional and minimal tillage,
gray-brown soils, fertilizers, winter wheat, weeds.

Hydrotechnic and reclamation

CUTTING OF IRRIGATING FURROWS
BETWEEN RANKS OF VINEYARDS
V. Samkharadze

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

Cutting of irrigating furrows between ranks of
vineyards is made on new technology — method by
cutting and consolidation. Such technology cutting
of furrows guarantees stability of a furrow and
length of the irrigated site, excludes soil erosion and
he guarantees repeated watering. The condensed
furrow creates a normal opportunity for moved a
vineyard between ranks.

Key words: canal cutter, cutting, consolidation,
root system, a vineyard, distance between ranks,
length of irrigation furrows, the tractor, root system,
a hydraulic system, bearings, an axis, a disk.

Hydrology and meteorology

ASSESSMENT OF THE LONG-TERM TREND
OF CHANGES IN THE MAXIMUM AND
MINIMUM AIR TEMPERATURE IN THE
TERRITORY OF THE NAKHCHIVAN
AUTONOMOUS REPUBLIC
S. Safarov, Q. Huseynov

Baku State University
Baku, Azerbaijan

It is known that in most studies to assess
climate change in large areas or individual points are
mainly based on changes in the climatic averages of
the meteorological characteristics. In this aspect, it is
of great practical importance to study and evaluate
the spatiotemporal variability of the daily values of
maximum and minimum air temperatures against the
background of global and regional climate change.
Taking into account the urgency of this problem,

corresponding studies were started for various
natural and economic regions of Azerbaijan on the
basis of new data of meteorological observations.
The object of the study is the spatiotemporal
variability of the daily maximum and minimum air
temperature in the territory of the Nakhchivan
Autonomous Republic. In studies, three main
indicators of the spatial-temporal variability of
maximum and minimum air temperatures are
considered: 1) the frequency of different gradations
of the daily maximum and minimum air
temperature; 2) estimation of long-term variability
of the maximum and minimum air temperature for
different climatic periods; 3) The highest and lowest
values of the absolute daily values of the maximum
and minimum air temperature.

Key words:
temperature, spatial-temporal variability.

maximum and minimum air

Hydrology and meteorology

RESEARCH OF THE DYNAMICS OF THE
TEMPERATURE OF AIR ON A SOUTHEAST
SLOPE OF THE GREATER CAUCASUS
(WITHIN THE LIMITS OF THE AZERBAIJAN
REPUBLIC) DURING THE CENTURY
S. Safarov, M. Maharramova
Baku State University
Baku, Azerbaijan

In the article, the questions of change of
temperature of air on a northeast slope of the Large
(according to database of Hydro
Meteorological Station of Quba) for the period
1881-2016 years is considered. The seasonal and
annual features of these changes are considered. For

Caucasus

the estimation of the appropriate parameters the
linear trend method, sliding averaging with 11-year's
averaging and allocation of temperature gradation
are used. It is revealed, that in all seasons and
1881-2005-years and 1881-2016
years the increase of temperature of air became more
intensively. It has shown, that the speed of warming

annually during

in the second period for a winter season is more 9 %,
for a spring season -26 %, for years (summer)
season - 37 %, for autumn - 5 %, and for annual - 17
%. The Increase of seasonal and annual temperatures
of air in the second period more intensively, than in
the first period and accordingly equal to 2,6°C,
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2,4°C, 2,3°C, 2,8°C, and 2,5°C. Intensive warming,
observable in the beginning 1990 years, proceeded
during 2006-2016 years as well. In all seasons as
well as yearly the intensity of warming on a
northeast slope of the Large Caucasus for last
decades has increased.

Key words: change of a climate, HMS Quba,
the intensity of change.

Hydrotechnic and reclamation

THE CALCULATION OF OPEN NETWORK
OF THE AGRICULTURAL LANDS SURFACE
DISCHARGE ACCELERATION ADJACENT
TO ANAKLIA, LAZIKA, FOTI TERRITORY *
P. Sichinava", Sh. Kupreishvilil),

0. Kharaishvili”, F. Lortkifanidze®

Y NNLE Ecocenter for Environmental Protection
? Georgian Technical University
%) Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia
*) The studies are accomplished under the financing of
Young Scientists’ Grant of Shota Rustaveli National Science
Foundation (Grant contract YS15 2.4.1_52)

There has been justificated in the central part of
Colchis (adjacent to Anaklia, Lazika, Foti territory)
on the base of field experimental methodical
researches, for calculation drainage norm by taking
into account filtration-capilar phenomena.

It has been purposed calculation independent of
surface discharge formation, for use in order to
agicultural lands on the drainage territory.

Key words: drainage system; ground water;
surface discharge, drainage norm.

Agriculture

TO INCREASE OF AGRICULTURAL LANDS
BY USING OF RIVER DURUJI DEBRIS FLOW
COLLOIDAL FRACTION IN ORDER TO
DEVELOPMENT KINDZMARAULI
BUSINESS
T. Supatashvili
NNLE Ecocenter for Environmental Protection
Thilisi, Georgia

Debris flow is the most widespread natural
disaster in Georgia. River Duruji is one the most
vulnerability river, but besides its damage, also may
use as additive to create micro zone for vine variety

,»Saperavi”, from which it is made World known
Georgian wine ,,Kindzmarauli”.

In the article is presented the role of debris flow
materials into industrial of wine , Kindzmarauli”. It
is presented chemical and geological contain of
debris flow sediment and is described our field
experiment, which result will be presented to the
international conferences.

Key words: debris flow, colloidal sediment,
wine “Kindzmarauli”.

Hydrology

METHOD OF RUNOFF COEFFICIENT OF
ACCOUNTING BASED ON SOIL-
MORPHOLOGICAL FACTORS OF
CATCHMENT WATERS
J. Panchulidze, R. Diakonidze, Z. Charbadze,
M. Shavlakadze, K. Dadiani,

N. Nibladze, B. Diakonidze
Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University
Thilisi, Georgia

The well-known fact that the accuracy of
determining the magnitude of precipitation loss
depends on the accuracy of calculating the stoic
precipitation, causing the estimated runoff. In view
of the complexity of the establishment of design
values, a number of factors affecting the amount of
runoff are considered appropriate, the amount of
runoff is determined through the runoff coefficient.
In this case, the best - clear, defined and calculated
is the flow coefficient obtained from the total flow
of the leash (the ratio of the total amount of runoff to
the total amount of precipitation).

Key words: water consumption, height of
runoff layer, basin area.

Hydraulics and reclamation

USING A DEEP DRAINING METHOD
MELIORATION OF THE ALAZANI VALLEY
STRONGHOLD LANDS
I. Kuparashvili

Georgian Technical University
Thilisi, Georgia

The article describes the importance of the
Alazani Valley's landslides for one of the strategic
the country agriculture

directions  of for
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development.

Presented in 2010-2017 Experimental observa-
tions indicate the dynamics of Alazani soil-based
explanations that are comparable to existing data.

The efficiency of deeper drainage effect was
determined by the exhaustion of groundwater and
dry water in the real possibility of melting of strong
algae soils in the Alazani Valley right bank (after
summer and autumn scorching).

Key words: soil lands, soil-laying, clarification,
surface water, drained water, intercourse.

Reclamation

THE IRRIGATION EROSION AND SOME
MEASURES AGAINST THEM ON THE
SAMGORI HUMUS SULFATE SOILS
V. Shurghaia, Kh, Kiknadze, E. Kekelishvili

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

In the article is realized data of experiments
carried out for determine soil washing out intensity
in the zone of self flow irrigation of upper Samgori
irrigation system. In the same condition of relief and
irrigation water flow intensity on the humus sulfate
soils washing out is more by pass irrigation in the
dried crops row than irrigation with way regulation.

In order to minimize irrigation erosion should
be widely introduce drip irrigation.

Key words:
irrigation.

soil, erosion, irrigation, drip

Water Management

THE CHEMICAL SURVEYS RESULTS OF
WELL WATER USED FOR DRINKING BY
RURAL POPULATION ON THE COLCHIS
LOWLAND (SEPTEMBER, 2017)
G. Chakhaia, T. Supatashvili, L. Tsulukidze, N.
Kvashilava, D. Kereselidze, I. Kvirkvelia, 1.
Khubulava, S. Gogilava, O. Oqriashvili

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

In the article is presented field experiment
result, which conducted in September 2017. The
scientific workers of Tsotne Mirtskhulava Water
of Georgian Technical

Management Institute

University carried out field investigation in seven
region of Colchis lowland. They analysis well water
on site by modern drinking water portable analyzer.
During the field research discovered some cases of
important pollutant of well water, also fixed case of
pollutant with iron. The results is compared to
regalement of drinking water.

Key words: well water, chemical pollution,
drinking water regalement.

Environmental protection

SOILS AND LAND RESOURCES OF
GEORGIA
Z. Charbadze, N. Sukhishvili

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

Results of the project “Global assessment of
soil degradation” has been reviewed in the paper. It
has been determined that soil degradation processes
are distributed over 2 mlrd. ha of earth. Among it,
due to the water and wind erosion soil areas has
been degraded. By means the
agricultural productivity, it is recommended to
develop and realization of a new project.

Key words: Land Fund, soil degradation,
chemical amelioration.

of increasing

Hydrotechnic and reclamation

SELECTION OF IRRIGATION REGIME
ELEMENTS IN SOIL CONSIDERING THE
PHYSICAL-WATER PROPERTIES
0. Kharaishvili”, M. Lomishvili",

M. Kikabidze”, N. Mebonia"

! Georgian Technical University
ITsotne Mirtskhulava Water Management Institute of
Georgian Technical University
Thbilisi, Georgia

Taking into consideration the soil moisture
level, that the soil structure is improved by irrigation
and irrigation areas with multi-year grasses that
improves the soil's physical-water properties. It is
necessary to provide so much water to the soil as to
the water requirement of planted plant.

Key words: the irrigation regime, watering,
marginal tendency, porosity.

G. 30@GHIR3SL LobIRMBOL YIOR0S 3dI@6IMBOL 06LSNGIBNL boddG60IA™M d@MFSNS 3MIIR0 Ne72, 2017 V. 217



ABSTRACTS

Water Management

THE PROBLEM OF WATER SUPPLY
IN ROSTOV REGION
E. Khetsuriani?

1) South-Russian state Polytechnic University after M. L.
Platov name,
Novocherkassk, Russian Federation
2) Don state technical University
Rostov n/d, Russian Federation

During dry years in the upper reaches and the
lower reaches of the Volga and the don, below the
Tsimlyansk hydroelectric marine companies have
the problem of passing vessels when fully loaded
due to insufficient depths. The article proposes a
flexible water dam, which at low water contribute to
a rise in water levels in navigable rivers and in the
flood period flat bet fit into the channel parts. To
protect the dam from solar radiation and light
exposure provides sun screen. Currently the water
sources in rivers, the water became much worse. In
particular, some of the indicators of river quality has
declined on average by 10-15%. The action
undertaken is not enough, and some of the factors of
pollution do not pay attention. The two most
important factors that you should pay attention to the
construction of dams and sea transport. If in the near
future the situation will not change. then in the
future we risk losing such a good source of water as
the river don, as the deteriorating condition of the
water in the water area to the third category.

Key words: river monitoring; water quality; fish
extinction; dams; bio-genetic elements; eutrophication.

Water Management

THE PROSPECTS OF RECOVERY
OF RIVER ECOSYSTEMS
E.Khetsuriani” ?, E. Shkurakova ¥

! South-Russian state Polytechnic University
after M. 1. Platov name,
Novocherkassk, Russian Federation
? Don state technical University
Rostov n/d, Russian Federation
% Don state agrarian University,
Persianovka, Russian Federation

The paper proposes a water-treatment facility in
the bucket intake, which is based on the integrated
approach will allow to solve several problems
existing in the intake to prevent the ingress of
juvenile fish at water intake, to protect the water
intake from the blue-green algae, sediment, sludge,
and also allow it to be used, to the restoration of
river eco-systems. The offered complex of water-
treatment facilities is a design that uses synthetic
algae (ruffs) to protect vadose-hog. Synthetic algae
is a flexible fluffy garland of twine, woven ion in the
twisted wire core of stainless wires.

Key words: water

resources, ecosystem,

biocenosis, fish fauna, fish stocks, eutrophication.
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AHHOTALUMU

I'uapoJiorusi ¥ METEOPOJI0r sl

HNPUPOJHO-KJIMMATUYECKHUE
®AKTOPBI TOPHBIX YCJIOBUM
IMPOBOLUPYIOLIIUE PUCKU PAZBUTUSA
CEJIEBBIX IIOTOKOB
Aiipanersn B. T'.

[ymuHCKH TEXHOJIOTMUECKU YHUBEPCUTET
r. My, HKP

UccnenoBanust aBapuil U paspylieHUH THIPO-
TEXHUYECKUX COOPYXKEHHUH, KOTOpBIE COIPOBOXK-
JIAFOTCSI IKOJOTHYECKUMU KaTacTpo(aMu U MOBBIIIE-
HHEM DKOJIOTHYECKUX PUCKOB OKPYXKAIOIIUX TEPPHU-
TOpPHH,

ImoxKazajid, 4YTO OCHOBHBIMH IpUYUHAMHU

SIBIIIIOTCS ~ TIPUPOJHO-KIMMAaTHdecKre  (DaKTopEl,
KOTOpBIE MPOBOIMPYIOT CeNeBbIe MOTOKU. B pabote
BBITMOJIHEHBl HCCIIEOBAaHUS OCHOBHBIX IPHUPOTHO-
KITUMAaTHYeCKUX (PaKTOpPOB, KOTOPHIE BIHAIOT Ha
OCHOBHBIE TIapaMEeTPhl CENEeBBIX MOTOKOB M HX
oOpazoBanue. Tarxke pa3paboTaH U IKCIIEPUMEH-
TaJbHBIM 00pPa30M HCIIONH30BAaH MOIU(DHUIIHPOBAH-
HeId MeTox Jlendu, KOTOpHIA MaeT BO3MOKHOCTD
OBICTPBIM CTHIOCOOOM JenaTh MPOTHO3 HW3MEHEHUS
NPUPOJHO-KIMMATHYECKHX (AKTOPOB B 3aBUCHMO-
CTH OT BBICOTHI HaJl YPOBHEM MODSL.

KirodeBble cJI0Ba, THIPOTEXHHUYECKHE COO-
pYyXeHHd, CEelIeBON IMOTOK, PUCKH, SKOJOTHUYECKUMU

PHCK, IPUPOJAHO-KIMMATHYECKHN (HaKToP.

OxpaHa okpy:KauIeil cpeabl

METOJ0J0OI'UsA BOPbBbI C JIECHBIMHU
MHOKAPAMU HA ®OHE UBMEHEHUSA
KIINMATA
TI'aBapapamsBuiu I'. B.

Wucturyt BogHOro X03siicTBa uM. L. Mupnxynasa
rpy31/IHCK01"0 TEXHUYCCKOI'0 YHUBCPCUTETA
r. Tommmcu, ['py3us

OnpeneneHHasi 4acThb CTaThbd IIOATOTOBJICHA
npu QuHaHCcOBOW monnepxke HaruonanpHOM Ac-
COMalMd MECTHBIX caMoymnpaBieHuld ['py3un
(NALAG) n MexIyHapoqHOTO ATEHTCTBA Pa3BUTHS
CIIA (USAID), rae aBTOp CTaThu COTPYAHUYAN B
nporpamme — «llyTeBomurens ajmamrauuum K
A3MEHEHUIO KIMMaTa» B KAauyeCTBE HE3aBUCUMOIO
JKCIIEpTa CEJIbCKOr0 X03IUCTBA.

B crarbe oueHeHa

YA3BUMOCTE  JIECHBIX

9KOCUCTEM C Pa3pabOTKON METOIOJIOTMH IO Ompe-
JICJICHUIO PUCKOB JICCHBIX II0XKAapPOB C yYETOM H3Me-
HEHMM KIuMarta B TedeHuu nepuoqos 2021-2050 rr.
1 2070-2100 rr.

C uenpio pa3pabOTKM METOJI0JOTUU OOpPHOBI C
JIECHBIMH TI0’KapaMH € Y4eTOM M3MEHEHHH KiIuMaTa
B pa0oTe paccCMOTPEHBI METOIBI ONPENCNICHUS pH-
CKOB JIECHBIX TOXapoOB, Pe3yJbTaThl HCCIEIOBAHUN
HaHECEHbl Ha LBETHBIE KapTbl, KOTOpbIE pa3pado-
TaHbl pupmoit «I eorpadukay.

C 1enbio yMEHBIICHUS] PUCKOB JIECHBIX IOKa-
POB B CTaThe MPEIJIOKEHBI METOMBI IIPEBEHLIUH JIEC-
HBIX TI0’KapoOB U METOJbI OOPHOBI C HUMH, Ha OCHOBE
MIPUMEHEHHUs] KOTOPBIX Ha CJIEAYIOIIEM 3Tare paspa-
60TaHa METO0JI0THs OOPHOBI C JIECHBIMH MTOKapaMH.

KirodeBbie cioBa:

U3MCHCHUEC  KJIMMAarTa,

JIECHBIE TT0XKAPBI, IPOTHO3, PUCK.

OxpaHa OKPY:KAIOLIEH cpeabl

HHXEHEPHO-TEOJIOTMYECKOE
HNCCIEJOBAHUE CEHCUTHUBHBIX
YYACTKOB B BOAOCBOPHOM
BACCEMHE PEKY BEPE
Tl'aBapapamsuiu H. T'.

HHIOJI OxoueHTp 3a1uThl cpesl
r. Toummcn, ['py3us

C uenpro 3amuThl HaceleHus T. TOwmucH OT
c(hOpMHUPOBABIIMXCSA B BOAOCOOPHOM OacceiiHe pexu
Bepe 3p0o31uBHO-CENEBBIX U OMOJIZHEBBIX MPOLECCOB,
B paboTe, Ha OCHOBAHUH TOJIEBBIX U J1a00OPaTOPHBIX
WCCIIEIOBAaHNH, W3Y4eH BOJOCOOpPHBIM OaccelH
caMoil ceHcUTUBHOU peku JI)koxoHac XeBH.

Ha 5 ceHCHTHMBHBIX ydacTkax, 3a(uKCHpOBaH-
HeIX B GPS koopamHarax BomocOopHOro Oacceiina
pexkun Jxoxonac Xeeu (mromansio 20x20 Mz),
0TOOpaHb! MPOOBI OYBBI M TPYHTA M YCTAHOBJIEHBI
€ro OCHOBHBIE T'€OJOTHUECKHE W HWHXKEHEPHO-TEO-
JIOTHYECKOE XapaKTePUCTHKH, HYTO TPEAOCTABIAET
BO3MOXHOCTh  IIPOTHO3MPOBaHUS  (HOPMHUPOBAHUS
9PO3UBHO-CEJIEBBIX U OIIOJI3HEBBIX MTPOIECCOB.

KiroueBnble cioBa: HaceneHue TOwiucH, peka

Bepe, 3po3us, CCJb.

G. 30@GHIR3SL LabIRMBOL YIOR0S 3dIM6IMBOL 06LGHNGIBNL bd3IGENIAM F@MPMS dMIGIRO Ne72, 2017 V. 219



AHHOTAILIUHU

IKOHOMHKA BOJHOI'0 X035HCTBA

K BOIIPOCY METOJAUKH
3KOHOMMYECKOM OLIEHKH BOJHbIX
PECYPCOB
Bapranos M. B., KeuxomBuau 3. M.

HHcerutyT BogHoro xo3siictea uM. L.Mupuxynasa
I'py3nHCKOTO TEXHUYECKOTO YHUBEPCUTETA
r. Tonmmmcu, ['py3us

PaccmoTpensl BOmpockl MHPOBOM  MPaKTHUKU
IeH0000pa3oBaHus Ha Boay. OnpenencHbl MOHATHUS
9KOHOMUYECKON IEHHOCTH BOIHBIX pecypcoB. Ommu-
CaHbl METOJABI TapU(PHUKAIUU OPOCHTEILHONW BOJBI.
Jis pasnUdYHBIX BHIIOB BOJOIOJIB30BaHUS CYIIEC-
TBYIOT MHOTOYHCIIEHHBIE METOJIBI CTOMMOCTHOU
OIICHKH, B TOM YHCJE NPEeaeibHAsi CTOUMOCTD, CPEeI-
HSST CTOMMOCTh M O0O0INas AIKOHOMHYECKas CTOU-
MOCTb.

KuaioueBble c¢ji0Ba: BOAHBIC PECYpPCHI, SKOHO-
MHUYecKas OIIeHKa, CTOMMOCTb, METOIBI Tapudu-
KaIluH.

I'maporexnuka

CUCTEMA YJAJIEHUA BOIbI C
ABTOMOBWIBHBIX 1OPOI'
BOJOCJ/IMBHBIMU KAHAJIAMHU
Boicouxnii JL.U.", Viima A.”

1) CapaToBckuii TOCYIapCTBEHHBINA TEXHIUCSCKHUHA
yauBepcuteT uM. F0.A. Tarapuna
Caparos, Poccutickas ®enepanms
2) YeHCTOXOBCKHH TEXHOIOTHYECKUI YHIBEPCUTET
r. Yencroxosa, Ilompma

B cratee mpezncraBneHa crnenuuka CHCTEMEI,
HCMOJB3YOUIEN YAalIeHUE TOBEPXHCTHOIO CTOKA BO-
JMOCTUBHBIMU KaHanmamu. OOCyXmaeTcsi HEKOTOpBIS
HEIOCTAaTKU YIAJIEHUS BOJBI C MOBEPXHOCTH aBTO-
MOOWJIBHBIX JIOPOT C TIOMOINBI0 TEIECKOMNIECKHX
J0TKOB. IIpemmararorcs METOABI YCTPaHEHUs [ie-
(ekToB B 3THX cucTeMax. [IpuBonmsaTCcs pe3ynbTaThl
HUCIIOJIb30BAHUS UCCIIENYEMBIX KaHAIOB.

KuioueBble ¢j10Ba: 10pory, ApeHaXHAS
cucTeMa, BOJIOTIPUEMHHUK, BOJOCOpOC.

I'uapojorusi 1 MeTeopPOJIOr usl

KOJIEBAHUSA CKOPOCTHU BETPA HA
TEPPUTOPUM BPECTCKOM OBJIACTH
A. A. Botuex”, A. B. I'peuannk?

1) YO «bpectckuii rocy1apCTBEHHBIH TEXHUIECKUH
YHHUBEPCUTET»

r. bpecrt, Pecrry6nuka Benapyco
2) YO «bpectckuii rocyaapcTBeHHBIH YHUBEPCUTET
nmenu A.C. [lymkunay

r. bpecr, Pecrrybimmka benapycs
B pabGore mnpoaHamm3upoBaH TOMOBOM X0
CKOPOCTH BETpa Ha TeppuTOopun bpectckoit obmactu
10 JAHHBIM METEOPOJIOTUYECKUX CTaHUuW bpecr,
IMunck, IIpyxaHbl

u bapanosuuu. IlpoBeneHa

OLIEHKAa  CTENEeHU  OJHOPOAHOCTH  OCHOBHBIX
XapaKTEPUCTUK BPEMEHHBIX PSAOB CKOPOCTH BETpa,
KOTOpass IO3BOJISIET CAENATh BBIBOA O HAJIUYUHU
CTaTUCTUYECKH 3HAaYMMBbIX u3MeHeHud. Ilokazana
BO3MOXHOCTb IIOCTPOEHUS IPOTHO3HBIX MOJEIIEH.
Karw4eBsbie ciaoBa: BeTpoBoi pexuM, bpe-
cTckasi  0obracTs, BETpa,

rpaiuCHT CKOpOCTH

IIPOrHo3HasA MOJICIIb.

OxpaHa oKpy:KaKIIeH cpebl,
CPAJ0CTPOUTEILCTBO
CTPATEI'UA PABBUTHUS KPYIIHBIX
roroa0B U HAIIPABJIEHUSA
COXPAHEHMS BOJHBIX OBBEKTOB
HNpamkuna U. B., Xapuenko HU. A.,
Pagunkosa E. C.

TI'AY «MucTtutyt 'enmuiana MockBbD»
r. Mocksa, Poccuiickas ®enepauust
Bonnple 00BEKTHI WrpardT BaXHYK pOIb B

(dhopMHpOBAaHUN  OJIATONPHUATHOM  SKOJIOTHIECKOU
CUTyalluul Ha TEPPUTOPHH TOPOJIA, PEUHBIC TOTUHBI
SIBIISIFOTCSL  KITFOUEBBIM DJIEMEHTOM IUTAHUPOBOYHOM
CTPYKTYpBI TOPOJIa U OCHOBOW MPHUPOJIHOTO KapKaca.
MHorue KpymHble Topoja pa3padoTany KOHIICTIUH
U CTpaTeruy Ui COACUCTBUS 0oJiee KOMIUIEKCHOMY
YIPaBICHHIO CBOUMU BOJHBIMU OOBekTamu. ['opoj-
CKHE PEKU CTAHOBATCS BaXKHBIM HAMpPaBICHUEM BOC-
CTaHOBJIEHMS, BO3POXKIECHUS U PEKOHCTPYKLIUHU pPeU-
HBIX OEperoB, M 3TO CTAHOBHUTCSA Bce Ooyiee pac-
NPOCTPAHEHHBIM B KOHTEKCTE COAAaHCUPOBAHHOTO
TOPOJICKOTO Pa3BUTHUS W MOBBIINICHUS KauyecTBa KH-
3Hd. B crathe paccmarpuBaeTcs IKOJIOTHUECKAS
CTpaTerus BO3pOoXKaeHUs p. MOCKBBI, 00eCIIeUnBaI0-
masi BO3MOXKHOCTh YCTOWYHMBOTO TI'PalOCTPOUTEIb-

CTBa M Pa3BUTHS ropoaa MOCKBEI.

KnrwoueBble €JI0Ba: BOCCTAHOBJIEHUE BOJIHBIX
00BEKTOB, I'PaZOCTPOUTEIHCTBO, YCTOWYHMBOE pas-
BUTHE, IKOJIOTHYECKAs CTPAaTerusl, KauecTBO KU3HH.
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I'uapoJiorusi ¥ METEOPOJI0r sl

BJAUSTHUE CTUXUWHBIX SABJIEHUI
HNPUTJIOBAJIBHOM NNOTENVIEHUH HA
BOJHBIE PECYPCbBI I'PY3UHU
HNoppannmmeuan U. K., Upemamsnin U. P.,
Hopanannmsuiau K. T., Houxsepus /. II.,
Kannenaxu H. B., buaanumsuan JI. b.,
Wuctutyt BonHOro X03siicTBa um. L. Mupuxynasa
rpyBI/IHCI(OFO TEXHAYECCKOI'O YHUBEPCUTETA
r. Tommmcu, ['py3us

B cratee mpexacTaBieHBl pe3yNbTAaThl HUCCIE-
JIOBaHUH TI0 BIUSHUIO TTI00ATHFHOTO TOTEIICHUS Ha
CTUXUIHBIC SBJICHUS Ha 3€MHOM LIape U B 4YacT-
HOCTHU B - ['py3uu. [Ipoananu3upoBaHbl — TEHIECHIIM
MOBBIIICHUS TEMIIEPATYPHIBO3AYyXa, TasHUSA Jel-
HUKOB, HaBOJHEHUH B peKax, NapHUKOBBIX Ta30B,
JICCHBIX TIOKapOB, MPOOJIEMBI BOJOXPAHWIHI U
YepHomopckoro mobepexbs ['py3un.

KurioueBble cioBa: riio0aipbHOE TMOTEIUICHUE,
MIOBBIINICHAE TEMIEPaTyphl BO3AyXa, HABOIHEHUS,
JIECHBIE TT0XAapHI, TasSHHUE JIETHUKOB, TpoOIemMbl Uep-
HOTO MOPS ¥ BOJOXPaHUIIHUII.

Haykmu o0 3emuiie

POPU3UKO - XUMHNYECKHUE ACIIEKTbI
JE®OPMAIIMOHHBIX ITPOIECCOB
I'NIMHUCTBIX I'PYHTAX

HUrpuamsuiau J. A., XocpomBuau E. 3.,
Hatpomsuau I'. T., Hu6aanze H. 111.
Wuctutyt BogHOro X03siicTBa uM. L. Mupuxynasa
I'py3HHCKOrO TEXHUYECKOTO YHUBEPCUTETA
r. Tomnmcu, ['py3us

[IpouynocTs u AedopMHUpOBaHHE MOPHUCTHIX Te-
TEPOT€HHBIX CHCTEM, KaKMMH SIBJISIFOTCSI BCE TOPHBIE
MOPOJBL, OMPENEIAIOTCS KOIHMYECTBOM KOHTAKTOB U
SHEprue KOHTAKTHBIX B3aUMOACHCTBUM MEXIY
CTPYKTYpPHBIMHU 3J€MEHTaMH. B 3aBucuMocTH 0T Xa-
pakTepa cuil, NECUCTBYIOIIMX Ha KOHTAKTaX, BbI-
JIEJIIEeTCSl HECKOJIBKO THIIOB KOHTAaKTOB B TOPHBIX
nopojax: (a3oBblid, LEMEHTAIMOHHBIA, MEpexXol-
HBI, KOAryJSIHMOHHBIA M MEXaHUYECKOTO 3allerJie-
Hus. Mcxons u3 coBpeMEHHBIX IMOJIOKEHUH (hrU3HUKO-
XUMHYECKON MEXaHWKH TOPHUCTBIX CHUCTEM, OOBS-
cHsiercsi mpupoja AeGopMUpOBaHUS  peaTbHBIX
TPYHTOB, a TaKXKe 3aBUCUMOCTb MOAYJEeH ynpyroi u

o0meit reopMaItii OT HaNPSHKCHIS.

KiaiwueBble cJjioBa: TPYHTHI,

KOHTAaKThI, CUCTIJICHUC, TIPOYHOCTD, Z[e(popMaL[I/II/I.

JIMCTIEPCHOCTb,

Haykwu o0 3emJie

TEIUIO®U3NYECKHUE CBOMCTBA
KAOJIMHUTOBBIX U BEHTOHUTOBBIX
I'/IMH

HUrpuamsunan JI. A., Upemamsuiau U. P.,
XocpomBuiu E. 3,, HarpomBuau I'. T.
MuctutyTt BogHoro xo3sicrea uMm. L. Mupuxynasa
pr3I/IHCKOI‘O TCXHUYCCKOT'O YHUBCPCUTETA
r. Toumucn, I'py3ns

PaccmoTpensl BOIpOCHI BIMSIHUSI BIAroconep-
YKaHUS Ha TeIUTOPU3NIECKAE CBOHCTBA TIINH.

[TokazaHo cyIiecTBEHHOE pa3inyue B Terodu-
3MYECKUX XapaKTePUCTUKAX ABYX HCCIIEIOBAaHHBIX
TUTNIOB TJIMH — KAOJWUHHUTOBOW U OCHTOHHTOBOM.
TennonpoBOIHOCTh KAOJIMHUTOBOM TJIMHBI C <«OKECT-
KOI» KPUCTAJUIMYECKON PEIIeTKOM B CPETHEM BJIBOE
BBIIIE, YeM OCHTOHUTOBOM C TMOJBIIKHOM pPEHIECTKOM
IpU OJHUX M TEX K€ 3HAUYCHUSX CTENEHU Biaro-
HAaCBILIEHHOCTH.

JenaeTcst BBIBO/, YTO TpU OOJBIIOM pa3inyduit
B 3HAYEHMSX TEIJIONPOBOJHOCTH TJUH BpSA JIU
MPaBUWIBHO OTHOCUTh MX K OJIHOM TpyIe U OINH-
ChIBAaTh OJTHUM M TE€M K€ COOTHOIIICHUEM.

KiawoueBble cjioBa: TJMHA, BJIaXHOCTb, Tel-
JIOEMKOCTb, TETIONPOBOAHOCTD.

I'maporexnuka

OLIEHKA U ITPOI'HO3UPOBAHHUE
CEAUMEHTAIIMOHHBIX NPOLECCOB B
YAHIE CHOHCKOI'O BOAOXPAHMJIMNIIIA

Kangenaku H.B., Cuaaransze A.b.
I'py3uHCKH TEXHUYECKUH YHUBEPCUTET
r. Toummcn, ['py3us
Ha ocHoBe moJIeBBIX HCCIETOBAaHUM YCTaHOB-
neHo, yto k 2017 1. B wame CHOHCKOTO BOJOXpa-
HUIWIIA HakoIrieHo 24,30 MiH M JIOHHBIX HAaHOCOB,
9TO COOTBETCTBYET MEpPTBOMY 00beMy CHOHCKOTO
Bogoxpanmmuima (Vmeprs=25.0 mmn M°). IIpemio-
JKeHa AByX(aKTOpHasl IMIHpUYEcKas GopMmyma Ais
MPOTHO3a CEIUMEHTAITMOHHBIX IIPOIECCOB B dYaIle
CHOHCKOIr0 BOJOXpaHWINLIA.
KiioueBbie cjoBa: CHOHCKOE BOJOXpaHH-
JUIIe, CeIUMEHTAINAs, IPOTHO3.
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Meanopauus

OPT'AHU3ALMSI OXPAHBI
OPOIIAEMBIX 3EMEJIb U IIYTHU
NX YCOBEPHIEHCTBOBAHMUS
Kuxknanze X. JI., Maucas JI. /1.,
l'ornamBuian I'. A.
HNuctutyt BogHoro xo3siictea uMm. L. Mupuxynasa
I'py3HHCKOTO TEXHUYECKOTO YHUBEPCHUTETA
r. Toumucn, I'py3ns
B nmaHHOW cTaThe pPacCMOTPEHBI HEKOTOPBIE
HAIIpaBJIEHUs COBEPILUIECHCTBOBAHUA OpraHU3alliu
HACIIOJB30BAaHUAU OXpaHbl OpPOLIAEMBIX 3€MEIb.
Takxxe mpeasioKeHbl pelIeHUs] HEKOTOPBIX BOIPO-
COB I10 DKCIUTyaTallii MEITUOPATUBHBIX CUCTEM
KaroueBsle ciioBa.: opranu3aius, mpooIeMbl,

3EMIJI, UCITIOJIb30BAHUEC, OPOLICHUC.

Meanopauus

OLEHKA HEOBXOJIUMOCTHU U YCJIOBUSI
NPOBEJAEHUSA OPOLIEHUSA 3EMEJIb B
BOCTOYHOM I'PY3UH
Mamucas JI. [., l'ormamsuau I'. A.
WHcTuTyT BogHoro xo3diictea uM. 1. Mupinxyinasa
I'py3HHCKOro TEXHUYECKOIO YHUBEPCUTETA
r. Toumucnu, I'py3us

Boctounast o6nacts I'py3un OTHOCUTCS K 30HE
HEYCTOMYMBOIO YBJIAXXHEHUS 3€MENb, YTO BHI3bIBACT
HEO0OXOJMMOCTh B TPOBEACHUH OPOIICHUS 3€MEIb.
Heo0xoauMocTh B TPOBEACHUU OPOILICHHUS MOXET
ONPENEISATHCS

Kod(purmerTOM TIPUPOTHOM

YBIIQXKHEHHOCTH 3€Me€Jlb, KOTOPBIA paBEH OTHO-
IMIEHWI0 KOJHYECTBA aTMOC(EpHBIX OCaTKOB K
HCIIapsIeMOCTH 3a TOJI.

KiaoueBble cioBa:

OpOIICHUC 3€MCJIb,

KO3 PULIHEHT NPUPOIHON YBIa)KHEHHOCTH 3€MENb.

ATrpouHKUHEPUs

AHAJIV3 MAIIMHHBIX TEXHOJIOT UM
JJIAA BBIPAIIIUBAHUS 3EPHOBBIX
KYJBbTYP
HatpomBuiau /l., Jlodxanunze 3.
I'py3uHCKMI TEXHUUECKUN YHUBEPCUTET
r. Tonmmcwu, ['py3us

B pabote paccMOTpeHBI NPUHATHIE B HACTO-
silee BpeMsi MallIMHHBIC TEXHOJIOTUH JIJIs 00paboTKU
[IOYBBl M BBIPALIMBAHUS CENbCKOXO3IMCTBEHHBIX
KyapTyp. OTMedeHo, 4TO B pe3yjibTaTe HHTEHCH-

¢uKanuM MexXaHU3UPOBAHHBIX PadOT TaKOro THUIIA,
ypoxaii yBenuuusaetca Ha 30-60%, HO pacnblIeHHE
W YIUIOTHEHHE TMOYBBl yMeHbIIaeT 3¢dext Ha 10-
20%.

B pabote npeanoxeHbl IOYBO3AIIUTHBIE TEX-
HOJIOTHH U ONTHMAaJbHOTO PELICHUs MPOOJIeMBI,
YTO BBIPA’KAETCS B BHIIIOJIHEHUN HECKOJIBKHUX TEXHO-
JIOTUYECKUX TPOIECCOB KOMOMHHUPOBAHHBIMHU Pado-
YUMH OpraHaMH NOpU OJHOM NPOXOJE MAIIHNHEI,
KOTJa arpoTeXHUYECKUH TaKoe COEIUHEHHE U HUC-
MOJIb30BAaHUE arperaToB LIMPOKHUM 3aXBaToM pabo-
Yero opraHa JOIMyCKaeTcs MpH ABHKECHUH €T0 KoJiec
10 IOCTOSIHHBIM TE€XHOJIOTMYECKUM 00po3/1am.

KiroueBbie cioBa:

3€pHOBBIE  KYJIBTYDHI,

TEXHOJIOINU MAlllMH, arperaTbl, IOABECHBIC KOJIECA.

I/ICCJ'ICQOBaHHﬂ 110 U3YVICHUIO 3emun

TEOPETUYECKUE U IIPAKTUYECKHE
ACIHHEKTbBI THOUJIBTPAIIMOHHBIX
IMPOIECCOB B IIOYBE
Omunasaxze T.”, Banasa K."?, Barpatuon-
JNaButamBuim A.”

1) UacTuTyT BogHOrO X03siictBa um. L. Mupiixynasa
I'py3HHCKOr0 TEXHMYECKOTO YHUBEPCUTETA
2) CtpouTenbHBIN (QakyJIbTeT
I'py3HHCKOro TEXHMYECKOTO YHUBEPCUTETA
r. Toummcn, ['py3us

B mHaywHOli paboTe paccMOTpeH mporecc
JIBYDKEHHUSA BOJBI B IIOPOBOM Teje, KOraa IpaJlueHT
CKOPOCTH  SIBISIETCS

pPE3yJabTaTOM  COBMCCTHBIX

B3aMMOJICUCTBUN  KANWUISAPHBIX, OCMOTHYECKHUX,
TPaBUTAIIMOHHBIX W Pa3HOTO poja IMOBEPXHOCTHO-
MOJIEKYJIAPHBIX CHJI. Y CTaHOBIIEHO, YTO MEPUIIOM
DHEPTUH, KOTOpas AODKHA OBITh IOTpadeHa st
MEPEeMEIICHUS CIUHHUIBI 00beMa BIAXKHOCTH B
MOYBE, SBIAETCS IIOTCHIMAN BIAXKHOCTH ITOYBEI,
KOTOprfI 3aBUCHUT OT CTCIICHU JUCCIICpPraluy ITOYBbI
W XapakTepa pacrpeneieHus pasmepoB mop. s
M000TO TIOPUCTOTO Teja HEOOXOIUMO YYECTh Kak
WHJAMBUIyAJILHYI) CBSI3b MEXKAY IOTSHIMAIOM U
BIQXHOCTBIO, TaK W MEXIY
MIPOBOJIUMOCTHIO U BIQXKHOCTBIO.

KuaroueBble

FHHpaBHH‘IeCKOﬁ

ciaoBa:  WHOUIBTPALMOHHBIN

NpoIecc, TPagueHT  CKOPOCTH,  KalWUIIPHOE

JBHUKXCHHC, ITOTCHIIMAJI BJIAXXHOCTHU ITIOYBBI.
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Boanoe xo3s1iicTBO

3KOJOTMYECKUIA MOHUTOPHUHT
BUOJIOI'MYECKOI'O 3AT'PSISHEHUSL
BOJAbl HUKHEI'O JOHA
Oxosuras K.O., Cypxkko O.A.

HOxHO-Poccuiicknii TocyqapCTBEHHBIN
MOJINTEXHUYECKUN YHUBEPCUTET
(HITN) mmenu M.U. [Tnatosa
r. HoBouepkacck, PoctoBckas obnacts, Poccuiickas
Oenepanus

[Ipy rurneHnYecKkoil oLeHKe KauecTBa BOJIBI B
BOJIHBIX OOBEKTAX B YCIOBHUSIX AHTPOIOTEHHON Ha-
IPY3KH HEOOXOJMMO YYUTHIBATH HE TOJIBKO WHIU-
KaTOpHbIE MHUKPOOPTaHM3MBbI, HO M IAaTOr€HHBIE,
KaKMMH SIBIIIOTCSL CaJlbMOHEIUIbl. B ycioBusix an-
TPOTIIOT€HHOTO  BO3ACUCTBHA PE3KO  CHHXKAeTCA
CaMOOYMIIAIONIAsCS CHOCOOHOCTh PEYHOH BOJBL,
YTO yCTAHOBJICHO I p. JloH. AKTyallbHBIM SIBJISIET-
Csl DKCIIEPUMEHTAIIBHOE OIpelesIeHHE MaTOr€HHBIX
MHKpPOOPTaHU3MOB B PEYHOH BOE, B3ATON U3 OMo-
TOMOB C pa3lWYHBIM ypOBHEM 3arps3Henusi. Caib-
MOHEJJIBl SIBJISAIOTCS HanOoyee YCTOWYMBBIE B OK-
pyXxaromieil cpene, ocoOEHHO KyibTypa S.typhimu-
rium. [Ipu BbIcOKHX no3ax MHpUUUpoBaHuUs (Oonee
1000 Gak.K1/M°) CPOKH BBDKMBAEMOCTH AK€ MPHU
+4°C coctaBnanu npumepHo 60 cytok. B cBs3u ¢
stiM  S.typhimurium menecooOpa3HO BKIIOYHTH B
CIHCOK MHAMKATOPHBIX MHUKPOOPTaHU3MOB, 0COOEH-
HO B T€X Clly4yasX, KOTJAa B BOJHBIE OOBEKTHI IO-
CTYHArOT HEIOCTATOYHO OUYMILEHHBIE CTOUHBIE BOBI.

KirwueBble ci10Ba: MmaToreHHblE MHUKpOOpra-
HU3MBI, pe€YHas BOJA, WHHULUAIBHOE WHQHULIUPO-
BaHHeE.

Haykmu o0 3emuiie

BJIUSHUE OBPABOTKH ITIOYB 1
YI[OBPEHI/Iﬁ HA 3APACTAHME
COPHSIKAMM IOJIEN U3 CEPO-
KOPUYHEBBIX I1OYB
Ocmanona C. A.

Wuctutyt IlouBoBenenus 1 ArpoXumMuu
HarnmonansHoi Akanemun Hayk AsepOaiimkaHa
Baky, Aszep0aiiikan

OCHOBHO#1 1IeNTbI0 HAIITUX HMCCICIOBAHMIA OBLIO
CPaBHUTEIIbHOE H3Y4YECHHUE BIUAHUA TPaIULIMOHHBIX
MOYBOOOPadaTHIBAIOIINX TEXHOJIOTHH COBMECTHO C
yAOOpeHNii Ha 3aCOPEHHOCTh IIOJIeH COpPHBIMHU
pacTeHusIMU  03UMOU

IMIICHUIBI B  YCIIOBUAX

I'ssamxa-"azaxckoit 30HBI  A3sepOaifmxkana. Hamu
OBLJIO BBISBIICHO, YTO IIPH TPAIUIIMOHHON 00paboTKe
MOYB CaMO€ BBICOKOE KOJMYECTBO M Cyxas Macca
COpDHSIKOB COCTaBWJIO B BapuaHTe - HaBo3 10
T/ra+N2P120Kop. BBISICHHIOCH, YTO TIpU HpUMEHE-
HUU Pa3HBIX NOYBOOOPAOATHIBAIOIINX TEXHOIOTHSIX
C BHECCHHEM OPTaHOMHHEPAIBHBIX yIOOpEeHUH Cy-
MIECTBYET CHJIbHAS KOPPEIALUS MEKITY TMPOTYKTHB-
HOCTBIO O3UMOM MIIEHHUIHI (I/Ta), ¢ KOJIMYECTBOM
(t/M?) U cyxoii Maccoii (r/m°) coprskos. Camble
JY4IINe MOKA3aTeNIn ObLIM BBISABICHBI B BapUAHTE -
HaBo3 10 T/Fa+N90P90K60.

Kirouerble  ciaoBa:  TpaJuluMOHHAas U
MUHUMaNbHAsT 00paboTKa TOYB, CEpO-KOPHUYHEBBIC

MTOYBHEI, yIOOpEHMSI, 03UMasl MIIEHNIIa, COPHSIKH.

I'napoTexHNKa H MeJTHOPAIHS

HAPE3KA OPOCHUTEJIBHBIX BOPO3/]]
MEXAY PSIJAMHA BUHOT'PATHUKOB
Camxapanze B.

HHucrutyT BogHoro xo3siicrsa uM. 1. Mupnxynasa
I'py3MHCKOr0 TEXHUYIECKOTO YHHBEPCUTETA
r. Toummcn, I'py3us

Hape3ska opocuTenbHBIX 00pO3] MEXKITY psSaaMu

BUHOTPAIHUKOB MPOU3BOAUTCS IO HOBOH
TEXHOJIOTMH — METOJIOM PE3aHUEM M YIUIOTHCHHEM.
Takass TeXHOJOTHsI Hape3ka OOpO3l TapaHTUpPYyeT
YCTOMYMBOCTH 0OpO3ABI M AJIMHY OpPOILAEMOTro

y4dacTKa, HUCKIIOYa€T J3PO3UI0

rapaHTUpPyE€T MHOTI OKpaTHLIfI IIOJIMB. YIUIOTHEHHAS

ITOYBEI n OH

0opo3na co3maeT HOPMalIbHYH) BO3MOXKHOCTb [UIS
nepeMenIeHHbI BUHOTPaTHIKA MEXKIY PsIaMu.

KnroueBbie cioBa: kaHamopes, pe3aHue, yII-
JIOTHEHWE, KOPHEBas CHUCTEMa, BHHOTPAJHHK, pac-
CTOSTHHE MEXIY psAIaMH, JJIMHA MMOJUBHBIX OOpO3,
TPAaKTOp, KOpPHEBas CUCTEMa, THAPOCUCTEMA, IMOJI-
HIMITHUKH, OCh, TUCK.

’'uapoJiorusi U MeTeopoJIorus

OLIEHKA MHOI'OJIETHEW TEHAEHLIUU
N3MEHEHUSI MAKCUMAJIBHOM U
MHUHUMAJIBHOU TEMIIEPATYPBI

BO3/1YXA HA TEPPUTOPUU
HAXYBIBAHCKOM AP
Cadapos C.I'., I'yceiinos I'.M.

baxunckuii I'ocy1apCTBEHHBII Y HUBEPCUTET
r. baky, AzepOaiipkan
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W3BecTHO, 4TO B OOJBITUHCTBE UCCIICAOBAHUAXK
JUISL OLCHKM W3MCHEHHMH KiIuMara Ha OOJBIIHX
TCPPUTOPUAX HIIU OTACIBHBIX ITYHKTaX TIJIaBHBIM
oOpa3zoM  0a3upyloTcsi Ha  HU3MCHEHUHM  KIIH-
MaTHYECKHX CPEIHHX PAacCMAaTPUBAEMBIX METEOPO-
JIOTHYECKUX XapaKTePUCTHK. B 3TOM acmekre Bak-
HOE MPAaKTHYECKOE 3HAUCHHE MMEET UCCIIEI0BaHIE U
OIICHKa TMPOCTPAHCTBEHHO-BPEMEHHON H3MEHYHBO-
CTH CYTOYHBIX 3HAYCHHN MAKCUMAIbHOM W MHHH-
MaJbHOW TeMIepaTypsl BO3ayxXa Ha (OHE TIIo-
63J]BHOFO U PETHOHAJIBHOTO HU3MCHCHHA KJIIMMaTa.
VuuThiBasi akTyaabHOCTh JAHHOW MPOOJIEMBI, IS
Pa3IHYHbIX

A3ep63171;[>KaHa Ha OCHOBC HOBBLIX JAHHBIX METCOPO-

MIPUPOTHO-IKOHOMHUYECKHX  PaOHOB

JJOTUYECKHX Ha6JIIO,I[CHI/II>'I Ha4YaJIuCb COOTBCTCTBYIO-

e
ABJIACTCA MNPOCTPAHCTBCHHO-BPEMCHHAsAA HW3MCHYH-

uccienopanusa. OOBEKTOM  HCCIEIOBAHUS
BOCTb CYTOYHBIX 3HAYEHU MAaKCUMaJIbHOU W MUHU-
MaJbHOM TeMIepaTypsl BO3AyXa Ha TEPPUTOPUU
HaxusiBanckoit AP. B uccnenoBaHusix paccMoTpe-
HBl TPU OCHOBHBIE IOKa3aTeNH IPOCTPAHCTBEHHO-
BPEMEHHOI M3MEHYMBOCTH MAaKCHUMAJIbHBIX U MUHU-
MaJbHBIX TEMIIEpPaTyp BO3IyXa: 1) MOBTOPSEMOCTH
pa3IUYHBIX Tpajaluil CyTOYHOW MaKCHUMalbHON W
MUHUMAIILHOW TeMIepaTypsl BO3Iyxa; 2) OleHKa
MHOT'0JIETHEW M3MEHUYMBOCTH MAaKCHUMaJIbHONH M MU-
HUMAaJIFHOM TeMIlepaTyphbl BO3IyXa 3a pa3indHbIC
KImMatrdeckue nepuonsl; 3) Hambonmpmuie w Hau-
MEHbIIINE 3HAYEHHsI aOCOJIIOTHBIX CyTOYHBIX 3Haue-
HUA MaKCHMaJIbHOM M MUHUMAaJIbHOU TeMIepaTypbl
BO3IyXa.

KuaioueBble ciaoBa: MakcUManbHasi U MHUHHU-
MajbHas TeMIlepaTypa, IPOCTPAHCTBEHHO-BPEMEH-

HBIC UBMCHYHBOCTH.

I'mapoJiorusi M MeTeopoJ1orust

MCCJEJOBAHUE BEKOBOW JTUHAMUKH
TEMITIEPATYPBI BO3/IYXA HA CEBEPO-
BOCTOYHOM CKJIOHE BOJIBIIOIO
KABKA3A (B IPEJIEJIAX
A3EPBAVI’KAHCKOM PECITYBJINKH)

Cadapos C. I'., MareppamoBa M. M.

Bakunckuit 'ocynapcTBeHHbII Y HUBEPCUTET
r. baky, AzepOaiimkan

B cratbe paccMOTpeHBI BONPOCHI M3MEHEHHS
TeMIepaTypsl BO3/AyXa Ha IOr0-BOCTOYHOM CKJIOHE

Bonpmoro Kapkaza (mo manaeiM ['MC ['y0a) 3a
1881-2016 rr.
CE30HHBIE M TOJOBBIE OCOOCHHOCTH JTHX H3Me-

TIEPHUOJT KiuMara. PaccMoTpeHs
HeHUi. JIJis OLIEHKM COOTBETCTBYIONIMX IOKa3are-
JICl WCIOJIb30BaHbI METOBl JIMHEHHOTO TpPEH/A,
CKOJIB3SIILIET0 ocpenHeHus ¢ 11-meTHuM ocpeaHe-
HUEM ¥ BBIJEIICHUS TEMIIEPATyPHBIX Tpaaini.
BruisiBIEHO, YTO BO BCEX CE€30HAX M B TOJIOBOM
paspese mo ortHomeHuto 1881-2005-x rr. B 1881-
2016-x romax TOBHIIICHHE TEMIEPATYPHl BO3AyXa
crano wuHTeHCUBHee. IlokazaHo, YTO CKOpPOCTH
MOTEIUICHHST BO BTOPOM TMEPHOZAE Ui 3UMHErO
ce3o0Ha Oombire Ha 9%, 11l BeceHHeTo ce30Ha -26%,
JUTS JieTHero ce3oHa — 37%, mis ocenHero — 5%, a
msg rogoBoro — 17%. IloBelieHWe CE30HHBIX H,
TOJIOBBIX TEMIIEPATyp BO3yXa BO BTOPOM IEPUOJC
0ojee HMHTEHCHUBHO, 4YeM B IIEPBOM IIepHOJEe U
cooTBeTCTBEeHHO, cocrasisior: 2,6°C, 2.4°C, 2,3°C,
2,80C Hu 2,50C. HMurencuBHoe moremieHue, HaOIo-
naemoe B Haudane 1990-x romos, mpoaokaioch U B
2006-2016-x rogax. Bo Bcex ce3oHax W B ro0BOM
paspes3e yBEIMYWIACh MHTCHCUBHOCTH MOTEIUICHUS
Ha CeBepO-BOCTOYHOM ckiioHe bonbiioro Kaskasa 3a
MOCEAHUE JCCATUIICTHS.

KiaroueBble ciioBa: m3MmeHenue kianmara, I MC

['y6a, ”HTEHCUBHOCTH U3MEHEHHUSI.

I'maporexHuka U MeJauopauus

PACYET OTKPBITOM CETH
IOBEPXHOCTHOI'O CTOKA CEJIbCKO-
XO3SIMCTBEHHBIX YI'OJIUM,
PACHOJIO)KEHHBIX HA TEPPUOPUH,
MPUIETAIOIIEN K AHAKJINH,
JA3HUKE, IOTH

Cuunnasa I1. O.,” Kynpenmsun I11. 3.,"
Xapaumsuwn O.,2 Joprkunannze I1.Y
Y HHIOJT DKOLEHTp 3aIUTHI CPEIbI
? I'py3MHCKHMIl TEXHHYECKHIi YHUBEPCHTET
WHcTuTyT BoHOrO X03siicTBa MM. LI.E. Muprxynasa
I'py3HHCKOr0o TEXHMYECKOTO YHUBEPCUTETA
r. Toummcn, ['py3us

¥ Dunancosan noddepiICcKa OCyw|ecmenaemca 6 PamKax
IOTTHH-HAUUOHATILHO20  HAYYHO20  (onda um. Illoma

Pycmasenu «06 00vasienuu KOHKypca na unancuposanue
uccneo08anuii Monoovix yuenvix zpanmom 2015 2.»

Hcxons W3 NaHHBIX TIOJIEBBIX OJKCIEPUMEH-
TaJbHBIX OIBITOB JJIS YBIAKHEHHBIX TMOYBAX IIEH-
gactd Koaxuasl

TpaTbHOU (mpuneraromme K
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tepputopun AHaknus, Jlasuka, [loTr) HeoOxoaMMO
HMETh B BHJIY OLEHKY (UIbTPalMOHHO-KaIIULIA-
PHBIX SIBJIEHUH JUIS pacueTa OCYIIUTEIbHBIX CUCTEM.

[Ipeanoxena pacueTHas 3aBHCUMOCTb (GOPMHU-
pOBaHHA TIOBEPXHOCTHOTO CTOKa C IIeNbI0 00e-
CIIEUEHHUs] HCIOJb30BaHMS OCYIIMTENbHBIX TEpPpHU-
TOPHUH ISl CEIBCKO-X03IHCTBEHHOTO OCBOCHHUS.

KuarodeBble cjioBa: ocymuTenbHas CHCTEMA,
IPYHTOBBIE BOJBI, IOBEPXHOCTHBIH CTOK, HOpMa
OCYIIEHHUS.

CeJbCKOE X0351iiCTBO

YBEJUYEHUE IJIOLAJIEN
CEJIbCKOI'OXO3SMICTBEHHbBIX YIOJIUMN
JIJIS1 PABBUTHSI BUBHECA BUHOI'PATA
KHHJI3MAPAYJIU C HCITOJIb30OBAHUEM
KOJIOMIHBIX ®PAKIIUI BBIHOCA
CEJIEBOI'O IOTOKA PEKH AYPYJKH
CynaramBuau T.JL.

HHIOJI DxoueHTp 3a1uThl Cpeabl
r. Tommmcu, ['py3us

CeneBoll MOTOK — camasl pacmpocTpaHEHHas
npuponHas karactpoda B I'py3un. Peka Jlypymxu
OJIUH M3 CaMBIX YSI3BUMBIX PEK, HO HECMOTpPS Ha
OMACHOCTh HCXOJSIIYI0 OT PEKH, BOBMOXKHO €€ HC-
MIOJIb30BAHUE JJISI CO3/IaHUSI MUKPOKIUMATA TTOPOJIBI
BuHOrpaga CamepaBu, U3 KOTOPOro [JENar0T Bce-
MHPHO U3BECTHOE BUHO KuHa3mapayiu.

B cratbe mpencrapieHa poib COCTaBa CEIEBBIX
IIOTOKOB B Mpou3BOACTBE BHHA KuHazmapaynu.
IlokazaH ero XMMUYECKUM U TEOJIOTHUYECKHI COCTaB
U OIHUCAaH MOJIEBOW 3KCHEPUMEHT, UTOI'M KOTOPOTO
OBLTM TIpEICTaBICHBI HA MHOTHUX MEXKITyHApOIHBIX
KOH(EepeHLUsIX.

KiroueBble cj1oBa: celeBOH IIOTOK, KOJIOMI-
HbIe (pakiuu, BuHO KuH3Mapayiu.

I'mapoJiorusi

METOJAUKA PACYHETA KOO®PUILIUEHTA
CTOKA C YYETOM INOYBEHHO-
MOP®OJIOI'MYECKUX ®AKTOPOB
BOJOCBOPA
HManuyannze k., Junakonunnze P., Yapoanze 3.,
IMaBaakanze M., lagnanu K.,
Huonanze H. II1., {luakonunse b. P.
WHcruTyT BogHoro xo34iictea uM. 1. Mupnxyinasa
I'py3HMHCKOTO TEXHHUYECKOTO YHHUBEPCUTETA
r. Tommmcu, I'py3us

OOmen3BecTHbI  (QaKkT, 4YTO TOYHOCTH IPH
OIIpEICNICHUH BEJIMYMHBI IIOTEPU OCAIKOB, 3aBUCHUT
OT TOYHOCTH pacyera CTOKOOOPa3yIOIIHMX OCalKOB,
BBI3BIBAIOILEI0 PACUETHBIN CTOK. B BuIy ciioskHOCTH
YCTAHOBJICHHUA pPACYCTHBIX BCJIMYMH W MHOXCCTBA
(aKTOpOB, BIUSIOMIMX Ha BEIWYMHY CTOKA, CUH-
Taercs 1eraecoo0pasHbIM, BEJIMYMHY CTOKA OIperne-
JUTH B BUJIE Kod(dunueHTa croka. [Tpu atom, kod¢-
(ULMEHT CTOKa PAacCUUTHIBACTCS MO0 COOTHOLICHHUIO
o0beMa CTOKa K 00IIeMy OCa/IKOB.

KiroueBble cjioBa: pacxof BOIBI, BEICOTA CIIOS
MOTOKa, IIJI0Iaab OacceliHa.

I'napoTexHNKa H MeJHOPAIHS

MEJINOPALIUSA ITIEPECOJIEHHBIX 3EMEJIb
AJIA3AHCKOMH JTOJMHBI METOJIOM
IYBOKOI'O APEHUPOBAHUSA CMbIBA
Kynapamsuan U.

I'py3uHCKMN TEXHUUECKUN YHUBEPCUTET
r. Towmucen, ['py3us

B crathe ommcaHO 3HAYE€HHE 3aCOJICHHBIX 3¢-
Menb AJa3aHCKOH JOMWHBI B Pa3BUTHH CEIIbCKOTO
XO03SHCTBA, KaK OJHOTO HAIIPAaBJIICHHS CTpaTErHde-
CKOT'O Pa3BUTHSI CTPAHBL.

IIpencraBienpl TOKa3aTeld IO JKCIEPHMEH-
TaabHeIM HaOmomeHusM 2010-2017r.r aUHAMUKH

paccioeHus TOYBO-TPYHTOB AJja3aHH, KOTOpBIE
CPaBHEHBI C CYLIECTBYIOLIMMY JJTaHHBIMU;
VYcranoBnena 3QQEKTUBHOCTh BO3ACHCTBUS

ryOOKOr0 JIPEHUPOBAHUS IMYTEM BBITAIKWBAHHUS
TPYHTOBBIX M CMBIBHBIX BOJ MW p€ajibHasd BO3MOXK-
HOCTh MEITHOPAIUK MEePECOICHHBIX TPYHTOB MPaBoO-
ro Oepera Ana3aHCKOW JOJHMHBI (ITOCJIE BECEHHETO U
OCEHHETO CMBIBA).

KarwueBble ci10Ba: 3aCONCHHBIC 3¢MJIH, TIOYBO-
TPYHT, paccjoeHHe, TOBEPXHOCTHOE CTOSIHUE BOJBI,
JIPEHUPOBaHHAs BOJA, CMBIB.

Meauopauusi

HUPPUTALIMOHHAS DPO3US U
HEKOTOPBIE MEPOITPUATHUS BOPHEBI C
HEW HA NEPETHOWHO-CYJIb®ATHBIX
MOYBAX CAMI'OPU
Ilypras B. III., Kuxnanze X. JI.,

Kexeanmsuiau JI. I'.

HMuctutyTt BogHoro xo3sicrea uMm. L. Mupuxynasa
I'py3UHCKOT0 TEXHUYECKOTO YHUBEPCUTETA
r. Tounmucn, I'py3ns
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B crarbe mpoaHamM3UpPOBAHBI OIBITHHIC JaH-
Hbl€ WHTEHCHBHOCTH CMBIBaHHS TOYBHI MPOBEIEH-
HblE Ha TEPErHOMHO-CYNb(PaTHBIX IMOYBAX B 30HE
caMoTeuHoro opouieHus Bepxue-Camropckoil opo-
cUTeNbHONW cucTeMbl W (CaMTrOpcKOro OIBITHOTO
ydacTka. B OJHBIX M TeX K€ yCIOBHIX penbeda u
CHJIBI TIOJTMBHOW CTpyW OoJiee MHTEHCUBHBIA CMBIB
HaOJroMaeTcs IpH TOJIUBE O OOpOo3aaM, IO MPO-
MAallHBIMA KYyJbTYPaMH, YE€M NpPU TOJUBE HAITy-
CKOM.

C menpi0 yMEHBIIEHUS 0 MUHHUMYyMa HppH-
TallMOHHON 3PO3UH JKENATENhHO IUPOKO BHEAPHUTH
[IOJIUB UCKYCCTBEHHBIM J0X/IE€BaHHEM-KalelbHOE
OpOILLIEHHE.

KaroueBble ciioBa: mouBa, 3po3us, HPPH-
ramus, KarejxbHOe OpOIIeHNUE.

Boanoe xo3s1iicTBo

PE3YJIbTAThI XUMUUYECKOI'O
HCCJEIOBAHHUA KOJIOJAE3HOM BO/IbI,
MNCHOJIB3YEMOM CEJIbCKUM
HACEJIEHHUEM KOJXHJICKOM
HU3MEHHOCTH JJISI MUTHS
(CEHTSBPH 2017 T.)

Yaxas I'.I'., Cynaramsuau T.JL., Hyaykuaze JIL.H.,
Keammnasa H. I'., Kepeceanaze /1. H.,
Ksupkseaus U. b., Xyoynasa U. B.,
TI'oruaasa C. I'., OxkpunamBuin O. T.

HHucerutyT BogHoro xo3siictBa uM. LI.E.Mupixynasa
I'py3HMHCKOrO TEXHUYECKOTO YHUBEPCUTETA
r. Tommmcu, ['py3us

B cratbe npencraBieHbl pe3ynbTaThl MOJIEBBIX
HCCIIEIOBaHNH, KOTOpble OBUTM MpPOBENEHBl B
cenrsope 2017 roma. Hayunsle cotpynauku MucTH-
TyTa BoAHOro xo3giictBa uMm. II. Mupuxynasa
['py3UHCKOTO TEXHHUYECKOr0 YHUBEPCUTETA IMPOBEIU
MoJieBble HcclieloBaHusi B 7 pailonax Komxuuackoit
HU3MEHHOCTHU. bbUIM NPOBEAEHBI XMMUYECKHE aHa-
JIU3bI KOJIOJE3HOH BOABI HA MECTaX C IIOMOUIBIO COB-
PEMEHHOTO MOPTATUBHOIO aHaiu3aropa. Bo Bpems
uccienoBaHuil Oblla OOHapykeHa € XHMHYECKOU
TOYKU 3pPEHUs 3HAUUTEIBHO 3arpsA3HEHHas BOAA B
HECKOJIBKHX KOJOALAX, TAKKe ObIIO 3aUKCHPOBAHO
3arpsi3HEHUE KeJle30M. Pe3ynbTaTel CpaBHUBAIUCH C
pEerIaMEHTOM IIUTHEBOM BOJBI.

KiaroueBble cJioBa: KOJIOJAE€3HaA BOJa,

XUMHUYECKOE 3arps3HEHHE, PErjlaMeHT IUThEBOM
BOJIBI.

OxpaHa OKpY:KAKIIEH cCpeabl

IHOYBbI U 3EMEJIBHBIE PECYPCbI
IPy3un

Yapoanze 3. ., Cyxumsuiau H. 3.

HHucerutyT BogHoro xo3siicrea uM. 1. Mupuxynasa
I'py3UHCKOT0 TEXHUYECKOTO YHUBEPCUTETA
r. Tounmucu, ['py3us
B cratee paccMOTpeHBI peE3yNbTaThl, MOJY-
yeHHble B mpoekte 1990 1. ,I'mobanpHas oreHka
Jlerpajauuy No4YBbI“. YCTaHOBIEHO, YTO IPOLECCHI
JIerpajaluy MOYBBl PACIIPOCTPAHEHBI Ha 3eMJIe IIJI0-
maapio 10 2,0 MiIp Ta, ¢ y9eTOM BOJHON M BETPO-
Bod dpo3uu. C IeIbI0 TMOBBLIMICHUS YPOKAWHOCTH
CEeJIbCKOTO XO3SHCTBAa PEKOMEHJOBaHA pazpaboTka
HOBBIX ITPOEKTOB U UX peaau3alusl.
KaroueBnle cioBa: 3eMenbHbIN (BoHA, merpa-
Jlalus NOYBbI, XUMHUYECKAsI METMOPALIUS.

I'uapoTrexHuKa ¥ MeJuopaIus

BBIBOP SJIEMEHTOB UPPUT ALIMOHHOI' O
PEKVMA B IIOUBE YYUTBIBASI ®U3UKO-
BOJIHBIE CBOMCTBA

XapanmBuiu H.l), JloMUIIBHJIHN M.l),
Kuxaouase M.z), MeGonna H."”

hr PY3UHCKUI TEXHUYECKUI YHUBEPCUTET
2 HNuctutyt BogHoro xo3siictea um. L. Mupuxynasa
['py3uHCKOTO TEXHUYECKOTO YHUBEPCUTETA
r. Towmucn, I'py3us
Ilpurumas BO BHMMaHHE YPOBEHBb BIAXXHOCTHU
II0YBBI, YCTAHOBJIIEHO, YTO IIOYBEHHAs CTPYKTypa
YIAY4IlIaeTcsl OpPOCUTENbHBIE PAMOHBI C MHOIOJIET-
HUMH TpaBaMH, KOTOpBIC YIydIIarOT (PHU3HKO-
BOJHBIE CBOMCTBA MOYBLl. HeoOxomumo o0ecIieunTh
CTOJIBKO BOJBI B IIOYBE, CKOJIBKO HEOOXOIMMO IS
MIOCA/IKU PaCTEHU.
KuaroueBble cioBa: HOpMa IoJinBa, OPOLICHUEC,

MapruHajbHasg TCHACHI WA, TIOPHUCTOCTD.
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Boanoe xo3s1iicTBO

IHPOBJIEMbI BOAOCHABXEHUS B
POCTOBCKOM OBJIACTH
Xenypuauu E. JI."?

1. FOxHO-Poccuiicknii TocyaapcTBeHHBIN
MOJINTEXHUYECKUN
yHuBepcureT umenu M.U. Ilnarosa
r. HoBouepkacck, Poccuiickas ®enepanus
2. JIOHCKOM TOCYIapCTBEHHBIA TEXHIYECKUH
YHHUBEPCUTET
r. PoctoB-na-/lony, Poccuiickas ®@enepanus

B mepron ManoBoOIbsI B BEPXOBBSIX U HU30BBSIX
Boaru u na [ony, Himke L{uMisHCKOro rumpoysia
CyIOBBIE = KOMITAHWW  HCIBITHIBAIOT  MPOOIeMy
MpoIycKa CyIOB TMpH TOJHOM 3arpy3ke u3 3a
HEJOCTaTOYHOCTH TyOmH. B crarbe mpeamaratorcs
ruOKHe BOJOIMOJABEMHEIE TUIOTHHBI, KOTOPHIE B Me-
JKEHb CIIOCOOCTBYIOT MOABEMY YPOBHS BOJBI B CYJIO-
XOJIHBIX PEKax, a B NEPHUOJ MMABOJKA YKJIAAbIBAIOTCS
B (UIOTOCT pycinoBoit yactu. JJis 3alIUThl TUIOTHHBI
OT COJIHEYHOM paJuallii U CBETOBOTO BO3JIEHUCTBHUS
MpeyCMOTPEH MPOTUBOCOJIHEUHBIH 3KpaH. B Ha-
CTOsAIIICE BpPeMs B MCTOYHHKAX BOJIOCHAOXKCHUS, B
peKax Boja CTaja Ha MOPSAIOK Xyke. B gacTHOCTH,
HEKOTOpBIE W3 TOKa3aTeJeil KauecTBa pPeK CHU3U-
auck B cpeaHeM Ha 10-15%. OcyiiecTBasieMbIX Iei-
CTBUU HEIOCTATOYHO, U Ha HEKOTOPHIC U3 (haKTOPOB
3arpsi3HEHUsT HEe OOpalllaloT BHUMaHUs. BblaeneHbl
IBa HambOojee BaKHBIX (PAKTOPOB, HA KOTOPHIC
clenyeT oOpaTUTh BHUMAHHE CTPOUTEILCTBY ILIO-
THH ¥ MOPCKUM TiepeBo3kaMm. Ecim B Ommkaiiniem
OyIymieM CHTyallds He M3MEHHUTCS, Toraa B Oymy-
LIEM MBI PUCKYEM MOTEPATh TAKOH XOPOILIMMA UCTOY-
HHK BOJBI, Kak peka J[oH, Tak Kak yXynImaeTcs coc-

TOAHUE BOJbI B AKBATOPHUU O TpCTbeﬁ KaTeropuu.

KiroueBblie cjI0Ba: MOHUTOPUHT PEK; KAYECTBO
BOJBI, BBIMHUpaHHE pPEIO; OMOTeHHBIC

OJICMCHTHI; SBTpO(bI/IKaLII/ISI.

IIJIOTUHBI,

BoaHoe X0351liCTBO

HNEPCHEKTHUBBI O310POBJIEHUSA
PEYHbBIX S9KOCUCTEM
Xenypuanu E. JI.,"? IlIkypakosa E. A.”
1. KOxHo-Poccuiickuii rocyaapcTBeHHBIN
MOJINTEXHUYECKUN
yHuBepcureT uMenu M.U. ITnarosa
r. HoBouepkacck, Poccuiickas denepanus
2. JIOHCKOM TOCYAapCTBEHHBIN TEXHUUECKUH
YHHUBEPCHUTET
r. PocroB-na-Zlony, Poccuiickas ®enepauus
3. JIoHCKO# rocyiapCcTBEHHBIHN arpapHbIi YHUBEPCUTET
1. IlepcuanoBckuii, Poccuiickas ®enepanus

B crathe npemaraercs Bo103a00pHO-0IMCTHOE
COOPYKCHHE B YCJIOBUSX KOBIIEBOTO BOJ03a00pa,
KOTOpPBI C y4€TOM KOMIUIEKCHOIO MOAXO0Ja I03-
BOJIUT PEIIUTh HECKOJIBKO MPOOIEM, CYIIECTBYIO-
IIMX Ha 3TOM BOJI03a0o0pe: MpeAyNnpeauTh Momnaaa-
HUE PBIOHOI MOJIOIH TIpH 3a00pe BOBI, 00ECIIEIUTh
3alIUTy BOA03a00pa OT CHHE-3EJICHBIX BOIOPOCIICH,
HaHOCOB, INYTH, a TaKXe IO3BOJIUT HCIOJIb30BAaTh
€ro B IICNAX O3JOPOBICHUS PEUYHBIX DKOCHUCTEM.
[pemnoxeHHbBI KOMIUIEKC BO/03a00PHO-OYHCTHBIX
COOPY)KEHHH TIPENCTaBIsIeT CO00H KOHCTPYKITHH,
HCITIOJIB3YIOIINE CHUHTETUYECKUE BOAOPOCIH (EpIIn)
JUTSL 3aIIUTHL BOJ03200poB. CHHTETHYECKHE BOJIO-
POCIIH — 3TO THUOKHE MYTITUCTHIE TUPJISHIBI U3 JIECKH,
BIUIETEHHOW B BUTHINA IMPOBOJIOYHBIN CEPACUYHHUK U3
HepKaBeroel MPOBOJIOKH.

KiaioueBble cioBa: BOJHBIE pPECYPCHI, KO-
cucTeMa, OMOIeH03, UXTHO(ayHa, PHIOHBIE 3aIlachl,
IIBETCHNE BOJOEMOB.
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Photo 17. At the meeting to the permanent representer of Georgia in the United Nations, Ambassador

Extraordinary and Plenipotentiary Kakha Imnadze and attended Ambassador's
Advisor Mrs. Nino Shekriladze
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Photo 18-19. Professor of Esenin state university of Riazan Andrei Minaev and director of Tsotne

Mirtskhulava Water Management Institute of Georgian Technical University professor Givi
Gavardashvili at the meeting
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Photo 25. The opening ceremony of the Conference
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Photo 26. Durung the conference
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Photo 27. Prezidium of the conference
From the left: prof. Hovhannes Tokmajyan (Shush, Armenia), Givi Gavardashvili and
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Photo 28-29. Participants of the conference
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Photo 33. At the conference
®oto 33. Bo Bpems KoH(pepeHIIUM
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Photo 34. At the conference
®ot0 34. Bo Bpems kKoH(pepeHIUN
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Photo 35. Head of second section — session water resources using
®oto 35. Bo Bpems npeaceaaTeIbCTBOBAHUS BTOPOii ceKIMH KOH(pepeHIun

«HUCIOJb30BAHUE BOJIHBIX PECypCcoB»
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“Su nainki hayat monbayidir, hatta hoyatin 6zi

SOLLAR-BAKI SU QURGULAR
KOMPLEKSININ 100 iLLiYiN® HOSR OLUN
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Photo 36. In the presidium of conference with Azerbaijan and Serb colleagues: from left- professors:
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Photo 37. At the conference during the report
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INFORMATION ABOUT TSOTNE MIRTSKHULAVA WATER
MANAGEMENT INSTITUTE OF GEORGIAN TECHNICAL UNIVERSITY
2017

In the institute, which is established in
1929, work 68 collaborators, among them 55 %
are scientific worker, 1- academician, head of
agricultural department of Geoargian National

Scientific Academy, 4 — engineering academy, 7
— doctor of sciences, 26 — academian doctor, 2 —
PhD student and 2 master student.

THE SCIENTIFIC RESEARCH ACTIVITY OF THE INSTITUTE

¢ There are published 49 articles, 3 mono-
graph, 4 guidline book and 1 methodical recom-
mendation by institute collaborants during 2017;

¢ In the institute are working out theme
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 2017 has been published 2 scientific
collected papers: preceeding of VII international
conference and follow - #72 scientific collected
papers.

THE SCIENTIFIC RELAITIOHSHIP OF THE INSTITUTE

Georgia

e On March 17-31, 2017 in Tsotne
Mirtskhulava Water Management Institute
of Georgian Technical University, in the
framework of ,Erasmus >’ was on an
official visit assistant professor of the
Kauna Applied Sciences University Ina
Zivatkauskiene, the meeting was held
between director of institute, professor Givi
Gavardashvili and  professor Ina
Zivatkauskiene, they signed at the
agreement. The agreement provides for
collaboration in the applied sciences field.
Also has been considered issues of students
exchange between two countries and their
involve in the researches (photo 1).

In the framework of the program prof.
Ina Zivatkauskiene held lectures with IV
courses students of Building Faculty of
Georgian  Technical University  with
speciality agricultural amelioration (at the
lecture attended more than 40 students); III

course students of agrarian sciences faculty
and bioengineering of Georgian Technical
University with speciality agricultural
amelioration (at the lecture attended 81
students).

The meeting held also in the centre of
Lithuania languages and culture existing in
the Georgian Technical University.

In the hotel ,,Ambassador Tbilisi’’ held
meeting with friend of Lithuania,
Azerbaijan writer and politician Kamal
Abdulla (photo 2).

On March 31, 2017 in the ansambly hall
of the institute at the joint session professor
Ina Zivatkauskiene had lecture on the
theme: ,,The new technologies for the
protection of soil and water resources in the

Lithuania’.  After the report held
discussion, which participates doctor of
technical ~ sciences,  professor  Irina
Iordanishvili, head of natural disaster
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department, academic doctor of geography,
assossiated professor Robert Diakonidze,
academic doctor Vladimer Shurghaia,
academic doctor of technic Goga Chakhaia,
academic doctor of technic Levan
Itriashvili.

On April 28, 2017 in the hotel ,,Radisson
blue Iveria’’ held public consider of report
of Neskra hydroelectro station influence on
the natural and social environment
assessement. The event was attended
representers from Georgian goverment and
public organizations. In the disscussion was
participating
Mirtskhulava Water Management Institute
of Georgian Technical University, professor
Givi Gavardashvili (photo 3, 4)

director of Tsotne

On April 29, 2017 in the embassy of USA
in Georgia was 25 annivarsary of the
diplomatic relationship between USA and
Georgia. The jubilee evening was as guest
of honor director of Tsotne Mirtskhulava
Water Management Institute of Georgian
Technical University, professor Givi
Gavardashvili (photo 5).

On June 8, 2017 in the Georgian Academy
of Sciences head of Georgian parlament
Irakli Kobakhidze met members of
academy and representers of the scientific-
research institutes, introduced them project
of Constitutional law discuss with them
about main aspects of new redaction of it
(photo 6).

On June 28, 2017 in the Tsotne
Mirtskhulava Water Management Institute
of Georgian Technical University visited
professor of the Warshaw life sciences
university, president of
development foundation, doctor, professor

sciences

Wieslaw Ptach. At  the meeting was
disscuss about future collaboration (photo
7).

On July 6, 2017 in the embassy of the USA
in Georgia was mentioned 241 annivarsary
of the freedom of USA. Reception at the
embassy was officialy, where were govered
representers of the goverment, opposition
and public sectors. The welcome speech
had ambassador of USA in Georgia lan
Kelly, president of Georgia Giorgi
Margvelashvili and  Premier  Giorgi
Kvirikashvili. Among of invited guest was
director of Tsotne Mirtskhulava Water
Management Georgian
Technical University, professor Givi
Gavardashvili (photo 8).

Institute of

On August 15-16, 2017 in the Tsotne
Mirtskhulava Water Management Institute
of Georgian Technical University visited
dean of the Geography faculty of the
Balarus State University, professor Dmitry
Ivanov. At the meeting to director of the
institute, professor Givi Gavardashvili was
discuiss about future joint collaboration
direction (photo 9).

On August 31, 2017 in the Tsotne
Mirtskhulava Water Management Institute
of Georgian Technical University held
official meeting between the director of
institute, doctor of technical sciences,
professor Givi Gavardashvili and manager
of the Cochran Fellowship Program of
USDA (Washington DC) in the East
Europe and Eurasia countries, specialist of
the training international program Lev
Kuchevski (photo 10, 11).

There were talking about scientific-
workers and specialist of the institute
involving in the development of farming,
for this in nassasary preparing of the
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specialist by Cochran program. They have
been agreed that for next years announced
of the training cources in the direction of
water management and reclamation.

On the September 20, 2017 in the Tsotne
Mirtskhulava Water Management Institute
held official meeting between representers
of the three institutes (Tsotne Mirtskhulava
Water Management Institute, institute of
Geography of the Russian academy of
Sciences and scientific research design
institute of Russian Federation): prof. Givi
Gavardashvili, prof. Boris Kochurov and
doctor Irina Ivashkina. The conversation
touched to invitation of Givi Gavardashvili
in the Geography Institute of the Russian
Federation academy of sciences in order to
conduct presentation and public lecture
(photo 12, 13).

On September 29, 2017 in the Tsotne
Mirtskhulava Water Management Institute
held meeting of scientific workers and
professors, where has been considered the
issue of scientific collaboration restoration
between Tsotne Mirtskhulava Water
Management Institute and Geotechnic and
Building Engineering Research Institute of
Russia. At the meeting attended scientific
workers from Georgia and Russia: G.
Chokhonelidze (Georgian Technical Uni-
versity), G. Gavardashvili, M. Bogdanov
(director of geotechnic and building engine-
ering research institute of Russia), E. Tse-
reteli (Senior specialist of environmental
protection monitoring agency of Georgia),
Z. Kakulia (director of hydrogeology and
engineering geology institute), D. Kerese-

lidze (Thilisi state university) (photo 14).

On November 27, 2017 on the base of the
Georgian Government Administration letter
in the Ministry of environmental protection
and natural resources of Georgia were
invited director of Tsotne Mirtskhulava
Water Management Institute of Georgian
Technical University, professor Givi
Gavardashvili. In the noted ministry held
meeting to the head of biodiversity and
forest politics department of the ministry,
Mr. Koba Chiburdanidze. At the meeting
attended senior specialist of same
department Papuna Kapanadze and expert-
specialists. The aim of the meeting was
consider of professor Givi Gavardashvili
book ,,The methodic recomendation for
protection forest fire’” where were wishes
and  recomendations about  future
collaboration. There were agreed that
ministry present to the biodiversity and
forest politics department their opinion for
further react. The opinion was expressed
that on the base of the work is nessasary
prepare concept of forest fire protection,
strategy amd then state program for
protection forests.

Presentation was held on December 15,
2017 by Marine Shavlakadze, the head of
the Young Scientists' Grant “The research
of the potential of manganese containing
materials derived from industrial waste for
chemical amelioration of wetland soils of
Colchis lowland”. Tsotne Mirtskhulava
Water Management Institute of Georgian
Technical University - Prof. Givi
Gavardashvili (photo 15, 16).
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Abroad:

e From 25 January until 8 February director of

Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University,
professor Givi Gavardashvili was in his
buisnes trip in the USA for participate in
the disscussion with professors-teachers
and  for  preparation  collaboration
memorandum.

On January 30 in New York in the UN
headquarter held meeting to the permanent
representer of Georgia in the United
Nations, Ambassador Extraordinary and
Plenipotentiary Kakha Imnadze. At the
meeting attended Ambassador's Advisor
Mrs. Nino Shekriladze. There was talking
about preparing international innovation
initiatives (photo 17).

On February 3, 2017 held meeting to the
professors and teachers of Glenn Martin
Institute of Technology at the University of
Maryland. At the meeting was discussion
about implementation of modern scientific
achievements in the teaching process and
future collaboration. The noted university is
the biggest university, which united 13
colleugeas and school, among them Jame
Klark  Engineering  Colleagues and
agricultural colleagues, computer
technology, physic and maths scientific
colleague and etc. There are teaching
process at the 127 bachelor and 112 master
specialities.

On February 6 held meeting to the
professors of New York University. At the
meeting had been considered the future

collaboration to New York University and
Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University.
The New York University is the biggest
scientific-research non commercial private
university and member of american
university. It joint 16 school, institute and
colleagues.

From 9 May until 15 May of was director
of Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University,
professor Givi Gavardashvili in Russia by
official invitation of Riazan state university
named for S. Yesenin at the I international
ecological forum ,,Health  natural
environment is the base of region safety’’,
where on May 13 held meeting to the
professor of Riazan state university named
for S. Yesenin Andrey Minaev, where was
talk about preparing future collaboration
memorandum (photo 18, 19).

On November 6, 2017 director of Tsotne
Mirtskhulava Water Management Institute
of Georgian Technical University professor
Givi Gavardashvili, in the hydrotechnic and
water recources department of the civil
building faculty of the Budapest technology
and economy university met deputy dean of
the noted faculty, professor Tomas Kramer.
At the meeting was discussion about
implementation of modern scientific
achievements in the teaching process and
future collaboration (photo 20).
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PARTICIPATION IN THE INTERNATIONAL AND REPUBLIC
CONFERENCES, FORUMS, SEMINARS, CONGRESSES AND
SYMPOZIUMS

Georgia:
e On February 24-26, 2017 in the Tskaltubo

was conference for young scientifics by
orginized of Young Scientific Council of
Georgian National Scientific Academy, in
the organizing commitee very active
participates scientific worker of the natural
disaster department of the Tsotne
Mirtskhulava Water Management Institute
of  Georgian  Technical  University,
academic doctor of engineering sciences
Marine Shavlakadze (photo 21, 22).

On March 27, 2017 In Gurjaani at the
Shota  Rustaveli  National  Scientific
Foundation = winner young scientists
research grant project ,,The treatment of
new resources saving technology by way of
drinking water supply problems solution for
the urban territory of the aride zone of the
Georgian mountain regions’’ engineer of
the reclamation systems design and
expertise department of the Tsotne
Mirtskhulava Water Management Institute
of Georgian Technical University Feride
Lortkifanidze made report ,,The research of
the drinking properties of the fitrated water
existing in aluviur-proliviur precipitation in
the river Cheremiskhevi’’ (photo 23, 24).

On August 25-27, 2017 in the assembly hall
oft he Tsotne Mirtskhulava Water
Management  Institute  of  Georgian
Technical University took place VII
international scientific-technical conference
on the theme : ,,The modern Problems of
Water Management, Environmental
Protection, Architecture and Construction’’.
In the conference participate scietists,

experts and young specialists from 7
countries of the World (Azerbaijan,
Bellarus, Lithuania, Poland, Russia,
Georgia, Armenia). There was published
conference collected papers with 220 pages
(150 unit).

The conference opened by director of
Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University,
professor  Givi  Gavardashvili, who
reviewed scientific-technical and expertise
activities of the institute, he underlined
scientific direction of the institute and its
actual involving in the education activity
(photo 25, 26).

The welcoming speech also had: rector
of Shushi University of Technology, doctor
of technical sciences, prof. Hovhannes
Tokmajyan (Erevan, Armenia), dean of
Geography faculty of the Baku state
University, doctor of geography sciences,
prof. Farda Imanov (Azerbaijan), director
of Meshchersky Science and Tecnology
Center, doctor of agrarian sciences, prof.
Yuri Mazhaysky (Riazan, Russia), dean of
building faculty of Chestochowa University
of Technology Adam Ujma (Poland), vice-
prezident of the irrigation and drainage
international  organization ,,ICID-CHD”
Irena Bondarik (Moscow, Russia) and other
(photo 27, 28, 29).

On August 27, 2017 held international
Olympiad of the south Caucasia region
(photo 30, 31, 32).

Before the closing ceremony held
session of the international organizing
committee and decided that next VIII
international conference will be in

G. 80@GLIRIBIN LOLIRMJOL VISR 9IIM6IMd0L 06LBHNBIBOL 1dHAIGENIAM BN d@IYIN0 N72, 2017 V. 271



CHRONICLE

November, 2018 in Tbilisi.

On November 2-3, 2017 The Young
Scientific Council of Georgian National
Scientific Academy and Young Scientists
development foundation made interdiscipli-
nar confernce for young scientists dedicated
to 75 anniversary of the academy president
—acad. Otar Kvesitadze and Scientific
World Day, in the organizing commitee
very active participates scientific worker of
the natural disaster department of the
Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University,

Abroad:
e 14-19 March, 2017 director of the Tsotne

Mirtskhulava Water Management Institute
of Georgian Technical University, professor
Givi Gavardashvili was in his buissness trip
in Azerbaijan by invitation of the
scientific-research and design institute
,, Waterflow’> at the scientific-technical
conference,which was dedicated to I
international water week - 100 -
anniversary of  the ,,Shillar-Baku
hydrotechnical construction.

By decission of the conference
organazing commitee director of the Tsotne
Mirtskhulava Water Management Institute
of Georgian Technical University, professor
Givi Gavardashvili was chosen as a
member of council ,water resources,
hydrotechnical construction and natural
environment, also head of water resources
using session’’ (photo 34, 35, 36).

On March 16, 2017 professor Givi
Gavardashvili presented at the conference
with report, which was about scientific
issue of upper Samgori drainage systems
rehabilitation and ways of solution
ecological problems of Tbilisi Sea (photo
37).

During the conference were official

academic doctor of engineering sciences
Marine Shavlakadze. The aim of the
conference was coordination of the young
scientists, makes contacts and sharing of the
field scientific opinion. In the conference
participate 36 presenter from different
university of Georgia.

The noted conference fully answered at
the modern scientific challenges as the local
also at the international level and was
prioritical activity in the scientific society
(photo 33).

meetings to professors: Marco Ivetek and
Ivan Despotovich (professors of Belgrad
University, Serbia); professor Ramiz
Mamadov ( Director of Geography institute
of Azerbaijan Scientific National Academy,
Baku) ; professor Irena Bondarik (Vice-
prezident of irrigation and drainage
international organization ,,ICID-CHD”
Moscow, Russia); professor Farda Imanov
(director of scientific-researh and design
institute of Baku. Azerbaijan); professor
Leszek Kuchar (professor of Poland life
sciences and environmental protection
university, Poland); prof. Mitya Brill
(professor of civil and Geoinformation
Faculty of the Lubliana University,
Slovenia) ; Mrs. Olga Gorelets (responsible
secratery of the Unesco Russian National
Hydrology program, Moscow) ; Mr. Braga
Benediton (World Water committee
president, Brazil); Mr. Patrick Lavarde
(President of International Water Resources
Assossiation, France); Professor Yusif
Israfilov (Head of Hydrology Department
of the Geology Institute of Azerbaijan
National Scientific Academy, Baku) ; Mrs
Mery Mateo (Director of United Nation
program —Mtkvari-Araksi project, USA);

272 6. 80@Gh IR bLobIRM3OL VISR 93I@6IMd0L 06LBNBIBL 1dIIGENIA) AN d@ISIR0 Ne72, 2017 V.



CHRONICLE

professor Yuri Mazhaysky (director of
Meshchersky Science and Tecnology
Center, Riazan, Russia); also representers
of scientific-technical intellectuals of
Azerbaijan (photo 38).

From 9 May until 15, 2017 director of
Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University,
professor Givi Gavardashvili was in his
buissnes trip in Russia by invitation of S.
Esenini state University of Riazan at the |
International Ecological Forum ,,Health
Natural Environment base of safe region’’.
On May 12, director of Tsotne
Mirtskhulava Water Management Institute
of Georgian Technical University, professor
Givi Gavardashvili presented at the I
International Ecological Forum ,,Health
Natural Environment base of safe region»
with report — Forecasting of the energy
safety in the Georgia energo corridors and
new measures against them (photo 39).

From 22 May until 28 May, 2017 director
of Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University,
professor Givi Gavardashvili was in his
buissnes trip in Riga (Latvia). At the
international seminar ,Facts on the
Environmen Protection and Reclamation’’
where made report ,,Assessement of
Reclamation Risk on the background of
Climate Change’’.

The seminar held in the city Silmachi,
where participates scientific workers from
Estonia, Lithuania, Finland, Nitherlands,
Georgia, Russia, Bellarus and Latvia, 140
scientific workers (photo 40, 41).

On May 25 Director of institute
professor Givi Gavardashvili met Ministry
of Agriculture of Latvia, Mr. Jane Duklav
(photo 42).

During the seminar held meetings to
head of soil management of agricultural
ministry of Latvia, Mr. Robert Dilba,
director of irrigation water institute of
Nitherland, professor Sip Pistis, Senior
specialist of agricultural ministry of
Estonia, Mr. Mati Mertsoni, professor of
Alto University of Finland, Mr. Mika
Tururer, Senior specialit of Bellarus,
professor Vladimer Makoed and etc.

On May 26, 2017 also held professional
excursion at the drainage systems and
artificial water reservoirs arranged for
agricultural lands irrigation.

Before closing ceremony of the

international seminar the participants were
awarded by suitable sertificates.
From 16 June until 20 June, 2017 director
of Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University,
professor Givi Gavardashvili was in his
buissnes trip in Kingdom of the
Netherlands, Amsterdam as member of
organizing commitee of World Academy
Technology and Sciences at the XIX
conference.

The goal of buissness trip was find
partners for international consortium for
preparing European Unino grant project
,,Horizon 2020°’.

At the conference attended scientific
workers from 12 countries: Egypt.
Collumbia, Austria, Turkey, Georgia,
Switzerland, China, Isracl, Great Britain,
Indonesia, Mexico, Croatia. On June 19
director of Tsotne Mirtskhulava Water
Management  Institute  of  Georgian
Technical University, professor Givi
Gavardashvili presented at the XIX World
conference (photo 43).

In order to active involve of
collaborators of Tsotne Mirtskhulava Water
Management  Institute  of  Georgian
Technical University in the conferences the
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future held meetings to representators of
administration of  World  Academy
Technology and Sciences, who were invited
in Thilisi on the 30 August, 2017 at the VII
International Scientific-technical
Conference- ,, The modern Problems of
water management, architecture and
construction’’

On October 8-14, 2017 in the capital of
Mexico held 23rd congress of international
commission on irrigation and drainage,
director of Tsotne Mirtskhulava Water
Management  Institute  of  Georgian
Technical University, professor Givi
Gavardashvili was in his buissnes trip by
invitation of vice-president of international
commission on irrigation and drainage,
professor Irina Bondarik.

On October 8-13 under the auspices of
23rd congress held oficial meetings to
president of international commission of
irrigation and drainage, professor Saeed
Nairizi (Iran), General secratary of
international commission on irrigation and
drainage, professor Dominic  Rollin,
Secratary of Italian Irrigation and drainage
national commitee Marco Arkier, head of
young scientific council of international
commission on irrigation and drainage, Mrs
Caitlin Heuvel (Australia), head of national
commitee of irrigation and drainage of
Uzbekistan, professor Shukhrat Mukhamed
Khanov, head of national committee of
irrigation and drainage of Ukraine, acad.
Petre Kovalenko, head of national
committee of irrigation and drainage of
eurepean region, professor lan Makins,
vice-president of international committee of
irrigation and drainage, prof. Le Bong Hons
(South Korea), head of national committee
of irrigation and drainage of Nitherland,
professor Laslo Haide and other.

On October 14, in order to become
member of international committee on

irrigation and drainage, professor Givi
Gavardashvili presented - ,,The history of
Georgian irrigation and drainage systems
and modern goals and tasks of drainage
systems’’.

By vote held by international committee
on irrigation and drainage Georgia became
member of International Commission on
Irrigation &  Drainage (ICID). The
international executive council (IEC), as
decision making authority of ICID
confirmed Georgia application form
presented by professor Givi Gavardashvili.
Every necessary procedures related to noted
issue will be complited unti end 2018.

International Commission on Irrigation
& Drainage since 1951 organizes once in
three years the most important measure of
international congress of irrigation and
drainage.

At present ICID wunites 76 member
countries from Africa, America, Assia and
Europe, which cover 95 % of the irrigation
territory (photo 44, 45).

Marine Shavlakadze participated in the
International Conference on November 28-
December 1, 2017 in Freiburg, Germany.
The theme: “The research of the potential
of manganese (II) nitrate, derived from
industrial waste, to use as micro-fertilizer
(photo 46).

According to Order No. 300/04 of
November 28, 2017, on 4-10 December
2017, Director of Institute, Prof. G.
Gadardashvili was on business trip in
Poland In Czestochowa, To participate in
the work of the 14th International Scientific
Technical Conference "Construction of
Optimized Energy Potential".

On December 4, 2017, Meeting was held
at Warsaw University, Professor of
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Technology at the University of Life
Sciences. Dr. Jerzy Erznakh. Discussions
focused on the joint project prepared by the
NATO project in Warsaw University to
NATO. (photo 47).

On December 5, 2017, the meeting was
held by Czestochowa University of
Technology Rector, Techn. Me. Prof.
Norbert Sczygiol, the discussion touched
upon the academic and academic
cooperation between the University and the
Tsotne Mirtskhulava Water Management
Institute, and the Agreement on the
Memorandum and its Signature was
reached.

On the same day the meeting was held
with Prof. Gacheke Meyer, dean of the
Faculty of Civil Engineering of the
University. They discussed the cooperation
between the University Faculty and the
Tsotne Mirtskhulava Water Management
Institute in the direction of hydro-technical
structures and environmental structures.

On December 6, 2017, a meeting was
attended by Professor Dean of the Faculty
of Civil Engineering of the University
Magdalena Grantinska, Head of the Faculty
Building Department Prof. Adam Ujma,
Professor Boguslub Juba and others. The
meeting touched upon the participation of

international grant projects and EU
"ERASMUS +"  training  exchange
programs.

On December 7, 2017, Prof. G.
Gardadashvili headed the 3rd section of the
14th International Conference (photo 48),
which presented 11 reports. Also made a
report on the subject: "Effective regulation
of debris flow with new mumps trapplain
type cylindrical structures", in which was
considered the methodology for calculating
the design of the above-mentioned anti-
mumps structures (photo 49).

On December 8, 2017, a meeting was
held with the President of the Polish
Development Foundation, Professor Weisz
Placche and Vice President Anna
Mitrasevsky. The discussion touched upon
participation of Tsotne Mirtskhulava Water
Management Institute in grant projects
funded by the Polish Foreign Ministry.

On December 9 - 10, 2017, professional
and cultural excursions took place In
Chestohowa, Also In Katowice. The topics
of excursion were modern civil-
construction and hydro-engineering
constructions and acquaintance-evaluation
of meiracious constructions. At the end of
the conference participants were awarded
with international certificates.

THE COLLABORATION MEMORANDUMS OF THE INSTITUTE

On March 14-19, 2017 director of Tsotne
Mirtskhulava Water Management Institute
of Georgian Technical University, professor
Givi Gavardashvili was in his buissnes trip
in Azebaijan at the scientific-technical
conference, which was dedicated to I
International water week -,,Shilar-Baku’’
100 annivarsary of hydrotechnical building.

The same day, by invitation of director

of scientific research design institute of
Baku ,,waterpipe’’ held oficial reception in
order to introduce collaborators of institute.

On March 18, 2017 in Baku, in the hotel
Marriot-Absheron  held sign at the
international collaboration memorandums
between the scientific research design
institute of Baku and Tsotne Mirtskhulava
Water Management Institute of Georgian
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Technical University.

The memorandum implies preparing of
joint international project and exchange of
scientists and young specialists (photo 50,
51).

From 9 May until 15, 2017 director of
Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University,
professor Givi Gavardashvili was in his
buissnes trip in Russia by invitation of S.
Esenini state University of Riazan at the |
International Ecological Forum ,,Health
Natural Environment base of safe region’’.

On May 10 in the Moscow held meeting
to director of scientific research Institute of
hydrotechnics and melioration named after
AN Kostyakov, doctor of agriculture,

professor V.A. Shevchenko, when signed
collaboration memorandum between two
institutes (photo 52, 53).

e On June 2, 2017 in Tsotne Mirtskhulava

Water Management Institute of Georgian
Technical University visited professor of

Warshaw University of life sciences,
president of  sciences  development
foundation, doctor, professor Wieslaw
Ptach (photo 54).

In the institute signed at the
collaboration = memorandums  between
sciences development foundation
(Warshaw, Poland) and Tsotne

Mirtskhulava Water Management Institute
of Georgian Technical University (Tbilisi,
Georgia) (photo 55, 56).

STUDYING-SCIENTIFIC ACTIVITY

Georgia

Institute was involved in the studying
processes of Georgian Technical University.
At the Agrarian sciences and biosystems
engineering and building faculties reading
lectures: director of institute, professor G.
Gavardashvili, deputy director, assistant
professor I. Iremashvili, head of reclamation
systems design and expertise department,
assossiated professor Sh. Kupreishvili, senior
scientific worker of same department,
assossiated professor M. Vartanov, head
natural department,
professor R. Diakonidze.

disaster assossiated

Scientific-research working wirh PhD
students

On September, 2017 collaborators of
institute: Senior specialist
Qufarashvili and scientific-worker Irina
Khubulava are registered at the III course of

doctoral of the Agrarian sciences and

Irma

e In 2017

biosystems engineering.

Scientific-research working wirh master
students

specialist of institute Natia
Sukhishvili is registered at the II course of
the master of Agrarian sciences and
biosystems engineering with agricultural
speciality.

In 2017 engineer of institute Otar Oqriashvili
is registered at the II course of the master of
Agrarian  sciences and  biosystems

engineering with agrionom speciality.

The Lectures in the university abroad
On November 12-20, 2017 director of
Tsotne Mirtskhulava Water Management
Institute of Georgian Technical University,
professor Givi Gavardashvili was in his
buisness trip in Kaunas Applied sciences
university, faculty of technology for read
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lectures course by invitation of European
Union program “Erasmus+".

On November 13 professor Givi
Gavardashvili had meeting with dean of
technology faculty of Kaunas Applied
Sciences University Mindaugas Misiunas,
deputy dean of same faculty, doctor
Giedrius Filik and head of environmental
engineering  department, Mrs.  Ina
Zivatkauskiene.

The conversation touched to future
international collaboration between Tsotne
Mirtskhulava Water Management Institute
of Georgian Technical University and
Kaunas applied sciences university in the
framework of “Erasmus+" K; and K;

which take into account not only
implementation of exchange program of
students and professors. There was meeting
to senior specialist of international
department of the university, Mr. Povilas
Beseckas (Photo 57).

On November 13-17, 2017, professor
Givi Gavardashvili read lecture at the III
and IV courses students of technology
faculty of Kaunas Applied Sciences
University. The lectures carried out
according to pre-specified topics, which
covered insurance of environment safety by
using modern technic and technology
(Photo 58 - 61).

PROFESSIONAL SCIENTIFIC-PRACTICAL WORK

Since 2015 institute is actual involved in
professional training process in the Niko
Nikoladze Agroengineering and Grocery
technology professional colleague of
Georgian Technical University t the
program —agricultural reclamation (agro
reclamation, hydro reclamation) head of
programs: director of institute, prof. Givi
Gavardashvili and senior scientific worker
of reclamation department acad. Doctor of

technic Zurab Lobzhanidze. The lecture
courses read collaborators of institute:
doctor of technical sciences, prof. Givi
Gavardashvili, acad. Doctor of technic
Zurab Lobzhanidze, senior specialist Erekle
Kechkhoshvili, Senior specialist, acad.
doctor of agriculture Jemal Lalhadze and
acad. Doctor of agroengineering Maia
Kikabidze. In 2016 graduated 34 student.

EXPERTISE ACTIVITY

Assessement and analyze of erosion
processes in the Baku-Thbilisi-Jeihan and
Baku-Thbilisi-Erzrum transport corridor;
Assessement of environmental protection
factors of river Nakra catchment basin by
taking into account natural disasters;

The expertise conclusion of the East-West
magistral pipeline Kobuleti branch out
influence on the environment;
Assessement of the research result of the
Hydro Power Plant Cascade Construction

and Exploitation Project on the river Rioni
(Namoxeini);

Expertise conclusion of the natural and
social impacts of the Shuakhevi Skhalta
Connecting 35 KW Air Transmission Line
Construction and Operation Project;
Expertise conclusion of the Mestiachala 2
HPP construction and exploitation project;
Expertise conclusion of Khadi 3 HPP;
Expertise conclusion of Natakhtari-
Lekhura gas pipeline;
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Expertise conclusion of EIA Project of 13. Expertise conclusion of the Anaklia Port's

Batumi Bypass Road; EIA;

Expertise conclusion of EIA of Poti- 14. Expertise conclusion of the KAMARA

Grigoleti-Kobuleti bypass road; HPP EIA;

Expertise conclusion of EIA to replace 15. Preliminary expertise of the Chumateli-

Shaori exploitation parameters; Khevi motor road EIA;

Expertise conclusion of the Aquarius HPP  16. Preliminary expertise opinion of the

EIA; Tseva-Argveta motor road EIA.
INTERVIEW

Interview with Givi Gavardashvili on the
web-site of  engineering department of
technological faculty of Kauna applied
sciences university;

Interview with Givi Gavardashvili in the
Katovice (Poland) ,,Assessment of the work
and reliability of drainage and reclamation
modern constructions’’.

AWARDS AND SERTIFICATES

Givi  Gavardashvili's  certificate  of
appreciation. For active scientific work in
the Organizing Committee of the
International Conference in Chestokow a,

Poland, 6-8 December, 2017;

Givi Gavardashvili Certificate for the
successful course under the auspices of the
EU Program "ERASMUS +" at the
University of Applied Sciences of Kaunas,
Kaunas, Lithuania, 12-19 November, 2017.
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XPOHHUKA
HH®OPMAIMS O JESATEJIBHOCTH HHCTUTYTA BOJHOI'O XO35IHCTBA
HUM. 1I. E. MUPLIXYJIABA I'PY3MHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA
2017 r.

HNHCcTUTYT BOIHOTO XO3s1HiCTBa OBLT OCHOBAaH B
1929 roay. B Hacrosiiiee Bpemsi B HeM paboTaer
68 COTpyAHHUKa, CpeOu KOTOpBIX Hay4HbIE
55%.

NepCOHAI MHCTUTYTA BKJIIOYACT: 1- aKaJaCMUK —

COTPYIHUKHA  COCTABJIISIOT Hayunsrit

3aB. OtmenoMm cenbCckoro xossicrsa Hanwmo-
HanpHOM AH I'py3um, 4 - akagemuka uHXKe-
HEpHOM akajgemMuu, 7 - JOKTOPOB Hayk, 26 —
aKaJeMHUYECKUX  JIOKTOPOB

JIOKTOpaHTa, 2 — MarucTpaHTa.

HayKk, 2 —

HAYYHO-UCCJIEAOBATEJBCKASA JEATEJIBHOCTD HHCTUTYTA

¢ B nepuoanueckux mnznanusax 2017 roga
Hay4YHBIMH COTPYJHMKaMHM HWHCTUTYTa
o0 omyOnmkoBano nmo 50 crareit, 3
MoHorpaduu, 4 yuyebnuka u 1 mero-
JMYEeCcKasi pEeKOMEHalNs;

¢ B uncTuTyTE paspabaTeiBatoTcs 6 Hayd-
HBIX TE€M IPOTrpaMHOro (pUHaAHCHPOBA-
HUS1, KOTOpBIE SBJISIOTCS AKTyaJIbHBIMU C
TOYKU 3pPEHMS YYACTUBIIHUXCS NPUPOJ-

HBIX KaTtacTpod B CTpaHE M Hay4YHOH
00paboOTKH MEpONpUATHII TIO0 OXpaHe
OKPYXaroIlE Cpebl;

¢ B 2017
cOOpHUKAa Hay4YHbIX TPYAOB: COOPHHK

rogxy WHCTHUTYT wu3manm 2

HayuHbIX TpynoB VII MexayHapOIHOU
KOHpepeHIIMH | ouepeqHou - No72

COOpHUK HaYYHBIX TPYJIOB.

HAYYHBIE CBA3U HHCTUTYTA

rey3usi
e 17-31 mapra 2017 roma B HHCTUTYTE
BOJIHOTrO x03siicTBa uM. L. E. Mupixynasa
['py3MHCKOTO TEXHMYECKOIO YHUBEPCUTETA
B pamkax mnporpammbl «Epacmyc+» (Eras-
mus+) ¢ OQUIIUATEHBIM BH3UTOM HAXOIMJICS
acucteHr-npodeccop KayHnacckoro yHUBepcH-
TeTa NPUKIAAHBIX Hayk MHa 3uBaTKaycKHHE.
Mexay TUpEKTOPOM HHCTHTYTa TMpodeccopom
l'uBu TaBapmamBmmm u npodeccopom HWHOI
3MBaTKayCKUHE COCTOSJIACh BCTpeya, Ha KOTO-
poii ObUT MOTMHCAH MOTOBOP. JIOrOBOP YUHTHI-
BaeT COTPYIHHYECTBO B cdepe NPHUKIATHBIX
UCCIICZIOBAHUI Ha MEXKIyHApOJHOM YpPOBHE,
Takke OBUT pacCMOTpPeH BOIpoc oOOMeHa
CTYA€HTAMH W WX AaKTHBHOTO y4YacThUs B

ucciaenoBanusx (poro 1).

B pamkax nporpammbl Mua 3uBarkayc-
KMHE TpoBeJa Kypc JeKIui s cTyJaeHToB [V

Kypca
CTPOMUTENBCTBA U CEIbCKO-XOXSAUCTBEHHOU

CHELMATBHOCTH  TPaXXKAAHCKOTO
MEJIHOpallMd  CTPOUTENILHOTO (aKyJbTeTa
I'TY (mekmuio mocerunu Oonee 40 cry-
NEHTOB); Takxke mis crymenros III Kypca
CIIELUATIbHOCTH CEJIbCKOXO035MCTBEHHOM
Menropanuu (akyJIbTeTa arpapHbIX HAYK U
onounxkenepunrun ['TY (JeKIui0 moceTuan
8lcrynenr); CocTosnach BCTpeda B LIEHTPE
JInToBckoOro sA3pIKa ¥ KynbTypsl ipu ['TY.
B rocrunune «Awmbacanop TOwmmcm»
npoluia BCTpeya ¢ OOJNbIIMM  JAPYyroM
JIutBbI, azepOaliPKaHCKUM TIOJUTUKOM |
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nucateneM Kamanem A0aynoii (poro 2).

31 mapra 2017 roma B akTOBOM 3aie
MHCTUTYTa Ha OOBEIUHEHHOM COOpaHHU
npod. MHa 3uBaTkayCcKuHe Npoysia JEKIHI0
Ha TeMmy: «HoOBblE TEXHOIOrMM 3aIUTHI
peccypcoB nouBkl U BOAbI B JIntBe». [locne
JoKiIana Oblla JUCKYyCHs, B KOTOpPOH
IPUHSUIA y4acTHE: JOKTOP TEXHHUYECKHX
Hayk, npodeccop Upuna Nopaanumsuimy,
PykoBonurens otnena mpUpOIHBIX KaTacT-
pod, akan. [lokrop reorpaduu, accouupo-
BaHHBIN mpodeccop Pobepr [lumakonumze.
AKaJeMHYECKU JOKTOp TexXHUKU Bia-
mumup Hlypraus, AkageMudeckuii JOKTop
TexHUKH ['ora Yaxamsa, AxameMHUUecKHil
TOKTOp TexHukH JleBan MTpuamsumu.

28 ampens 2017 B roctunuine «Pamuccon
0JIy MBEpHUs» MPOIIO BceodIee 00Cyxe-
HUE OILICHKH BO3ACMCTBHS MPOEKTa TUIPO-
ANMEeKTpo cTaHnuu HeHckpa Ha mpUPOIHYIO
U colManpHyro cpeny. Ha wmepompusituu
MPUCYTCTBOBAIM TIPEJCTABUTEIN IPaBU-
TenbcTBa ['py3un W OOIIECTBEHHBIX Opra-
HU3auu. B o0CyXAeHUN TPUHSIT y4acTHe
TUPEKTOP HHCTUTYTa BOJHOTO XO3SHCTBA
M. II. E. MupuxynaBa ['py3unckoro
TEXHUYECKOro yHuBepcurera mnpod. I'mBu
lNaBappamBunu (doro 3, 4).

29 ampenss 2017 rogma B AMEPUKAHCKOM
nocoyibctBe B ['py3um ormerunu 25 nerue
JUIUIOMATUYECKUX ~ OTHOLICHHM  MEXIY
CIIA u I'py3ueii. Ha 1oOuneiinom Beuepe B
CTaTyce IOYETHOIO TOCTS IMPUCYTCTBOBAI
JUPEKTOP HMHCTUTYTa BOJHOTO XO35HCTBA
mMm. II. E. Mupuxynaa ['py3uHCcKOro
TEXHUYECKOTO yHHBepcuteTa npod. ['mBu
lNaBapnamsuim (poto 5).

8 wmrons 2017 roma B akaigeMuu Hayk
I'py3uun npencenarens napiamenta ['py3un
Wpaxnmuii Kobaxumaze BcTpeTmica ¢ uje-

HaMM aKaJieMHUU U MPeJICTaBUTEISIMU Hayd-
HO-HUCCIIEI0BATEIbCKUX MHCTUTYTOB, O3Ha-
KOMHJI HMX C MPOEKTOM KOHCTUTYLHUH U
OecenoBaa 00 OCHOBHBIX acIEKTaX HOBOM
peaakuuu KoHCTUTY1HH (oto 6).

28 wmions 2017 roma HWHCTUTYT BOAHOTO
xo3siictBa uMm. L. E. Mupuxynasa ['py3un-
CKOTO TEXHHYECKOTO YHHMBEpPCUTETa IMoce-
Tu npodeccop BapiiaBckoro ynusepcure-
Ta HayK >KU3HH, Mpejcenatesnb GoHma pas-
BUTHUS HAyKH, AOKTOp, nmpodeccop B.Ilmau.
Ha Bcrpeue paccmorpenu NepCHeKTUBY
Oynymiero corpyanuuectna (¢poro 7)

6 utons 2017 rona B moconberBe CIIIA B
I'py3un ormermnu 241 roJoBIIMHY He-
3aBucuMoctu. [Ipuem B moconscTBe CIIIA
HOCWJI OUITHATIBHBIN XapakTep, Te codpa-
JIUCh TIPEACTABUTENN IMPABUTENIBCTBA, OIO-
3UIUU U TpaxkJaHcKoro cekropa. K mpu-
CYTCTBYIOUIUM OOpPaTHIIMCh C PEUBIO MOCOJ
CIIA B Ipy3um Sn Kenu, npesuneHt
I'py3un I'mopruii Mapreenamsuinu u Ipe-
Mbep MuHUCTp ['mopruit Keupuxamsuiu.
Cpemn rocTeld  HaxOAWICA  JTUPEKTOP
MHCTUTYTa BOAHOro xossicrea um. L. E.
MupuxynaBa ['py3MHCKOTO TEXHHUYECKOTO
yHuBepcuteta npod. ['mBu ["aBappamBunm

(oo 8)

15-16 aBrycra 2017 roma B HHCTUTYyTE
BOJHOIO xo3daiictea uM. L. E. Mupuxynasa
['py3MHCKOTrO TEXHHUYECKOTO YHHBEPCHUTETA
HAXOAWIICS C BU3UTOM JE€KaH (QaKylbTeTa
reorpadun benopycckoro rocynapcTBeH-
HOTO YHUBEpCHUTETa, JOKTOp Teorpadu-
YecKux Hayk, npogeccop Humurtpuii MBa-
HOB. Bo Bpema BCTpeun ¢ TUPEKTOPOM Mpo-
dbeccopom ['mBm ['aBapmamBuau HaMeTH-
JUCHh HANpaBlieHUs! OyAyIIET0O COBMECTHOTO
corpyanuuectsa (¢poro 9)

e 31 asrycra 2017 roma roga B HHCTUTYTE
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BOJHOro xo3saictea uM. L. E. Mupuxynasa
['py3HHCKOTO TEXHMYECKOTO YHUBEPCUTETA
cocTosiach O(pUIMATbHAsT BCTpedYa MEXKIY
TUPEKTOPOM HHCTUTYTa, JOKTOPOM TEXHHU-
yeckux Hayk,npodeccopom ['uBu 'aBapna-
IIBWJIM U MEHEKEPOM B CTPaHax BOCTOY-
HOM €BpOIbl M eBpa3uu Iporpammel Kox-
pana arpapHoro nemapramenta CIIA,
CHELUAJIUCTOM TPEHHUHIa MEXIyHApOIHOU
nporpammel JIbBom Kyuesckum (®oto 10,
11) Pa3roBop KOCHyJCSl yyacTusi Hay4YHBIX
COTPYJHHUKOB U CIIELUAINCTOB UHCTUTYTA B
pa3BuUTHU (EPMEPHBIX XO3SHCTB, AJSA YEro
HEoO0X0/MMa TIEePEToArOTOBKA  CIEIHAIIH-
CTOB COOTBETCTBYIOLIECH KBaTU(pUKALUU IO
nporpamme Koxpana. JloroBopuiauchk B
OynymieM 00 OOBSIBICHUU KypCOB TPEHHH-
roB arpapHbiM nenapramedTom CIHIA B Ha-
MPaBJICHUU BOJHOIO XO3siiCTBA U MEJH-
oparuu.

20 centsiOpa 2017 roma B HWHCTHTYTE
BoJHOTO x03siicTBa uM. L. E. Mupiixynasa
I'py3MHCKOTO TEXHUYECKOTO YHUBEPCHUTETA
cocTosiachk O(puUIMaIbHas BCTpedYa MEXIY
NPEJICTaBUTENIAIMU TPEX HMHCTUTYTOB (HMHC-
TATYT BOJHOro xossucrea um. L. E. Mup-
[IXyJIaBa, WHCTUTYT Teorpaduu axkaaeMuu
Hayk Poccuiickoii denepanum u HaydHO-
HCCIIEA0BATEIbCKUN U MPOEKTHBIM WHCTH-
TyT T€HEPAJIBHOIO IIJIaHMpOBaHUsA . Mo-
ckBbl) npod. ['mBu T'aBappamBumm, mpod.
bopucom KodypoBbIM M JOKTOpPOM reorpa-
¢un Upunoit Wpamkunoii. JloroBopuiuch
o npurnamenuu B 2018 roxy npod. 'mBu
["aBapiamBUiIN B MHCTUTYT reorpaduu axka-
nemun Hayk Poccuiickoit denepammu ¢
LETBI0 TIPOBEACHUS TMpPE3CHTAIui U Iyo-
JTU4HbIX Jekuuit (poro 12,13).

29 centsi0ps 2017 roga B MHCTUTYTE BOJI-
Horo xo3sucrtBa uMm. L. E. Mupuxynasa
I'py3MHCKOTO TEXHUYECKOTO YHUBEPCHUTETA

cocrosiack o(uIManbHas BCTpeya yueH-
HBIX-TIPO)ECCOpPOB, Ha KOTOPOH oOCyaumu
BOIPOC BO300HOBJIECHUS MEXAYHApPOIHOTO
HAy4YHOT'O0 COTPYJHUYECTBA MEXIYy HHCTH-
TyTOM BOAHOro xossiicrea I'TY u Poccui-
CKOTO HHCTUTYTa WHXXEHEPHBIX HCCIEN0-
BaHUN B T€OTEXHUKE U cTpoutenbcTBe. Ha
BCTpeY€e MPUCYTCTBOBAIM HAYYHBIE COTPYI-
Huku u3 ['py3un u Poccun: I'.Hoxonenuaze
(I'py3uHCKMIT TeXHUYECKHI YHUBEPCHUTET),
[".T'aBapnamBunu, M.borgaHoB (reHepanb-
HBIIl JUPEKTOpP HMHCTUTYTa HHKEHEPHBIX
UCCJIEIOBAHUI B T€OTEXHUKE U CTPOUTEIb-
ctBe, T. Mocksa), J.lleperenu (ryiaBHBINA
CHEIHMAJIUCT areHTCTBA MOHUTOPUHIAa OXpa-
HbI cpensl ['py3un), 3.Kakymust (aupexrop
WHCTUTYTa TUIPOT€OJIOTUU U WHKEHEPHOU
reonorun), J.Kepecennmze (TOunmucckuit
rocyAapCTBEHHBIH  yHUBepcuteT) (¢hoTo
14).

27 uHos6pst 2017 roma Ha OCHOBE MHUCHMa
aaMUHHUCTpanuu [py3UHCKOTO TpPaBHUTEIb-
CTBAa B MHHHCTEPCTBA 3alIUTHl CPEIbl U
MPUPOJIHBIX pecypcoB ['py3un ObLT mpuria-
[IEH TUPEKTOP MHCTUTYTa BOJHOTO XO3sH-
ctBa uM. Ll. E. Mupuxynasa ['py3uHckoro
TEXHUYECKOTO YHUBEPCUTETa, JOKTOPOM
TEXHUYECKUX HayK, mpodeccopom ['uBu
["aBappamBunu. B MuHUCTEpCTBE COCTOS-
Jach BCTpeYa C HAYaJIbHUKOM YIPaBICHUS
JIECHOW TOJIUTUKH JIeTapTaMeHTa Ouopas-
HOOOpa3usi M JIECHOM IMOJMTHKH, TOCHOIH-
HoM KobOoit Yubypnanunze. Ha BcTpeue
IPUCYTCTBOBAJIM  IJIAaBHBIA  CHEIHAJIUCT
toroxke ymnpasieHus [lanyna Kanananze u
JKcrepT crneuuanucTsl. llenbio BeTpeun
Oob1 0030p Tpynma ['mBm ['aBapmamBumm
«METOAMYECKHE PEKOMEHIAIUU  3aIUThI
JeCOB OT TOXKapa», Ha BCTpede ObLIn
BBICKA3aHbI TIOXEJIaHWUS W PEKOMEHIAIUN
Oynyuero TycoTpyaHuyecTBa. JloroBopu-
JIUCh, YTO MUHHMCTEPCTBO NMPEACTABUT CBOU
B3TJISAII JIeTIapTaMEHTy Onopa3zHoOoOpa3us
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U JIECHOW TMOJMTHKH IS IMOCIIEIYIOIIErO
pearupoBaHus. beia BbICKa3aHa TOUKa 3pe-
HUS YTO HA OCHOBE TpyJa HEOOXOAUMO
MOJITOTOBUThH KOHIICTIIIUIO, CTPATETHUIO 3a-
IIATHl JIECOB OT MOXKapa B CTpaHe, a B
OyayleM — rocyIapCTBEHHYIO HPOrpamMMmy
3aIIUTHI JIECOB OT MOXKapa.

15 nexabpst 2017 roga B MHCTUTYTE HM.
[{orHe MupuxynaBa BOJHOIO XO3SIIICTBA

3a pybexom:
e C 25 sauBaps 2017 roma mo 8 despans

BKJIIOUHMTENIbHO, Ha 16 JHEW, IUpPEeKTOp
WHCTUTYTa BOJHOro Xxo3sicrBa um. L[.E.
MupuxynaBa ['py3uHCKOrO TEXHHYECKOTO
yHHBepcuTeTa, npodeccop I'mBu I'aBapna-
IIBUJIM HAXOJQWiICsi B KOMaHIUPOBKE B
CIHIA pns ywyacTus B JUCKYCCHSIX YYH-
Tenel-npodeccopoB B TEXHOJIOTHUECKOM
nHctutyTe uMm.I'nmen JI. Maprtuna yHuep-
cutera r. MepwieHna W TOATOTOBKE
MEMOpaHAYMa O COTPYAHUYECTBE.

30 smBaps B Hpro-Ilopke, B mTab —
kBaptupe OOH cocTostnace Bctpeya ¢ mo-
CTOSIHHBIM MPEJICTABUTENIEM, IOJIHOMOY-
HBIM TTocoM, rocnognHoM Kaxoit Mmuan-
3e. Ha BcTpeue mpucyTcTBOBajia COBETHUK
nocna, rocnoka Huno Ilexpunanze. bece-
OB O TIOATOTOBKE MEXKIYHAPOIHBIX
WHOBAIMOHHBIX MHULIKATUB (oTo 17).

3 ¢eBpans cocToslach BCTpeda C y4u-
TensIMHU-TIpoeccopaMil B TEXHOJOTHYE-
ckoM wuHcturyre um.I'nen JI. Maprtuna
yHuBepcurera . Mepunenn. Bo Bpewms
JUCCKYCHUH 3aTPOHYJM BOIIPOC O BHEIpe-
HUU COBPEMEHHBIX HAyUYHBIX JTOCTUKEHUH B
y4eOHBIH TIpoliecc. YTOMSIHYThIM YHUBEp-
CUTET CaMblil KpyIIHbIN B ITaTe MepuieH,
KOTOpBI oOBenuHsieT 13 komtemkedn u
LIKOJTY, CPEIU HUX KOJEIK MHXXECHEPUU UM.
Jlxenmcst Kiapka, Kojemx NpupoIHbIX pe-
CYpCOB U CEIBCKOTO XO3SIIICTBA, KOMIIIO-

['py3UHCKOTrO TEXHUYECKOTO YHHBEPCHUTETA
COCTOSIaCh MPE3EHTAalUs TPaHTa MOJIOJIBIX
yueHnbix «lccrnenoBanue noTeHIuaia Map-
TraHIECoACpKAIINX MaTepUuaioB, MOIyYEH-
HBIX U3 TPOMBIIUICHHBIX OTXOJOB MJIA
XUMUYECKOW MEJIHOpaIi  BOIHO-00JIOT-
HbIX T04YB KOJXHUACKOM HHM3MEHHOCTH »,
pykoBoautenem Mapune IllaBnakanze,
Mentop mnpoektra - I'mBu ['aBappamBuiiu
(dpoto 15, 16).

TEPHBIX TEXHOJOTHH, (PUIUKO-MATEeMaTU-
YeCKUX HaykK, U TA. YdeOa MpPOBOIUTCS Ha
127 cneumanpHOCTSAX OakanmaBpuara u 112-
MarucTparyphl.

6 ¢deBpasst cocrosutack BCTpeda C TPO-
deccopamu Hero-Mopkckoro yHuBepcure-
ta. PaccmoTpenu Bompoc Oyayiiero corpy-
JHUYECTBA MEX1y yHuBepcutetoM Hpro-
Mopka M MHCTHTYTOM BOJHOTO XO3SiCTBA
uM. LI.E. Mupuxynasa I'py3uHCKOro Ttex-
HUYECKOro yHmBepcutera. Hbro-Hopkckmii
YHUBEPCUTET KPYNHEHUIIMM Hay4HO-UCCIIE-
JIOBaTEIbCKUA HEKOMEPYECKHM YacCTHBIN
YHUBEPCUTET U WIECH acCOLUalud aMepu-
KaHCKUX yHHUBepcUTeTOB. OH 00BEIUHSIET
16 mIKOJI, MHCTUTYT U KOJUICIIK.

C 9 mas 2017 roma mo 15 mas BkIIO-
YUTEIBHO MO O(UIMAIBLHOMY IpUIJIaIIe-
HUIO PsA3aHCKOro rocyaapCTBEHHOrO yHHU-
Bepcuteta uM. C. EceHuHa aupekTop
MHCTUTYTa BOAHOro xossucrsa uMm. L. E.
MupuxynaBa ['py3MHCKOr0 TEXHMYECKOTO
YHUBEPCUTETA, JOKTOP TEXHUUYECKHUX HAYK,
npodeccop I'mBu ['aBappamBuim Haxoau-
Jcs B KOMaHaupoBke B Poccum, Ha I mex-
JYHApOJHOM 3KOJOrHYecKoM (opyme mox
Ha3BaHUEM «3JI0pOBasi €CTECTBEHHAs Cpeaa
OCHOBa 0€30MacHOCTH peruoHa», rae 13
Mas Ipouuia BeTpedya peKkTopoM PsizaHcko-
ro TOCyAapCTBEHHOro yHUBepcuTeTa uM. C.
Ecennna, npocdeccopom Annpeem MuHae-
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BBIM, BO BpeMa KOTOPOI 3aTPOHYIIH BOIIPOC
0 TIOATOTOBKE MEMOpPAHAyMa COTpYIHUYEC-
TBa B Oynymem (¢oro 18, 19).

6 HOs0pss 2017 roga IUPEKTOp MHCTUTYTA
BOJHOro xo3saictea uM. L{. E. Mupuxynasa
['py3UHCKOTO TEXHUYECKOTO0 YHUBEPCUTETA,
JIOKTOp TEXHHYECKUX HayK, mpodeccop
I'mBu I'aBapmamBuiam B nenapraMeHTe TUA-
POTEXHUKU U BOAHBIX PEcCypcoB (aKyib-

TeTa TPaXIAHCKOTO CTpPOUTENbCTBa byna-
MEIITCKOTO YHHUBEPCUTETa TEXHOJOTHU U
SKOHOMHUKH BCTPETHIICS C 3aMECTHUTENIEM
JCKaHa B O6HaCTI/I I/ICC.HGI[OBaHI/Iﬁ BBIIIC-
ynomsinyToro (axynerera, mpodeccopom
Tomacom Kpamepom. Ha Bcrpeue Gecemo-
BaJIM O BHCAPCHHUU COBPEMCHHBIX HAYYHBIX
JOCTIDKCHHM B y4eOHBIM Tpoliecc U O
Oynymem corpynaudectse (¢oto 20).

YYACTHUE B MEXIYHAPOJIHbIX U PECITYBJIMKAHCKUX KOH®EPEHIUAX,
OPOPYMAX CEMUHAPAX KOHT'PECCAX U CUMIIO3UYMAX

I'py3us:

e 24-26 ¢despans 2017 roma coBeT MOIOIBIX
YUYEHHBIX aKaJeMuu Hayk ['py3uu mpoBen B
r. I[xanty00 KOH(MEPEHIIMIO MOJOIBIX
YUYEHBIX B OpraHU3allid KOTOPOW aKTUBHOE
y4yacTU€ TIPUHSJIA HAy4YHBIA COTPYIAHUK
OTJieNa MPUPOTHBIX KaTtacTpod MHCTUTyTa
BOJHOro xo3sgictea uM. L{. E. Mupuxynasa
['py3UHCKOTO TEXHUYECKOTO0 YHUBEPCUTETA,
aKajJ. JIOKTOp HMHXKEHEpPHBIX Hayk Mapune
[[TaBnakanse (oto 21, 22).

27 mapta 2017 rona uHXeHep OTaena mpo-
€KTUPOBAHUSA U SKCIEPTU3bl METUOPATHUB-
HBIX CHCTEM MHCTUTYTa BOAHOIO XO35HCTBA
uMm. L. E. Mupuxynasa ['py3uHckoro tex-
HHUYECKOro yHuBepcuteta @epuae Jloptku-
MaHUA3€E BBICTYIIWIIA € JOKIAI0OM «HCCIEN0-
BaHUE CBOMCTB (MIBTPATHBIX BOA, CYIIe-
CTBYIOIIMX B QJIyBHHHO- TPOJYyBUIHBIX
ocankax peku Uepemw» Ha peruoHalIbHOU
KOH(EepeHIIMH, MPOBEACHHONW MporpamMoin
rpaHTa noOeauTens HCCIeAOBaHUNH MOJO-
IBIX y4eHBIX Hay4dHOro (onma mum. II.Pyc-
TaBeIM «pa3pabOTKa HOBBIX HHeEprocoe-
perapmux TEXHOJIOTHN IIyTEM pPEIICHUs
npo0ieMM cHaOKeHHs MUTUBOM BOIOM ypOa-
HUCTUYECKUX TEPPUTOPUM AapUIHBIX 30H
TOPHBIX pETUOHOB I'py3um» (oto 23, 24).

e 25-27asrycta 2017 roga MHCTUTYT BOJHOTO

xo3siictea um. L. E. Mupuxynasa ['py-
3MHCKOTO TEXHUYECKOTO YHHUBEPCUTETA B
akTOBOM 3aJie nmposen VII MexnyHapoaHyro
HAYYHO-TEXHUYECKYI0 KOH(EepeHLUI0 Ha
TeMy «CoBpeMeHHbIE MpoOIeObl BOIHOTO
XO35MCTBA OXpaHbl OKPY’KAIOIIEH Cpenbl,
apXUTEKTYypbl U  CTPOUTENbCTBa». B
KOH(pEpEeHLIMH MPHUHSUIM Y4YacThe YYEHBIE,
JKCIIEPTBI M MOJIOZABIE CIIELUATIUCTBI U3 7
ctpan (A3zep0Oaiimxkan, benopycus, Jlutsa,
[Tonpma, Poccus, ['py3us, Apmenus).
WN3nan  cOOpHMK  Hay4yHbIX  TPYZIOB
coctosmuid u3 220 crpanun (150 3k3.).
Kondepenimio JUPEKTOP
MHCTUTyTa BOJHOro xossucrea uMm. L. E.

OTKPBLI

MupuxynaBa I'py3MHCKOrO TEXHHYECKOTO
YHUBEPCUTETA, TOKTOP TEXHUYECKHUX HAYK,
npodeccop 'mBu ["aBapaamBuiIm, KOTOPHIHA
npoBed 0030p OSKCHEpTHOW U HAay4HO-
TEXHUYECKOM  JEATEITbHOCTH HWHCTUTYyTa
BOJHOTO xo03siicTBa. OCOOEHHO OTMETHI
AaKTUBHOE YYaCTHE€ HMHCTUTYTa B HAy4YHOM
HaIpaBJIEeHUU U 00pa30BaTEIbHON AESTENb-
HocTH (oo 25, 26).

C NpHUBETCTBEHHOM PEYBIO0 BBICTYIIHIIH:
PEKTOp  TOCYJAapCTBEHHOI'O  IOJIMTEXHU-
yeckoro ynusepcurera r. lllymu Apmenun,
nokt. TexH. Hayk npod. Oanec Tokman-

mksiH - (r.EpeBan, ApmeHus), aekaH
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¢dakynprera reorpadguu bakuHckoro rocy-
JApCTBEHHOTO yHUBEpCUTETa, NOKT. [orp.
Hayk, mnpod. Papma HWmanoB (r.baxy
AzepOaiikan), aupektop Memepckoro
HAyYHO-TEXHUYECKOTO  LIEHTPa, JOKTOp
CeNbCK.X03. Hayk, mpod. FOpuit Maxaii-
ckuit (r. Pssanb, Poccus), nekan crpou-
TeAbHOrO (haKkyIbTeTa TEXHUYECKOTO YHH-
Bepcutera r. YecroroBa Ilonbmm Anam
YuMma, BuUlLle NPE3UACHT MEKIyHAPOIHOU
OpraHu3ali UpUranuu u apexaxa ,,ICID-
CHD” Wpuna bonnmapex (r. Mocksa,
Poccus) u ap. (¢poro 27, 28, 29).

27 aprycta 2017 roma mpouuia Mexmy-
HapoJHasi CTyJeHUYEeCKasl OJIMMIIMAa F0KHO
KaBkasckoro peruona (¢oro 30, 31, 32).

Jlo 3akpbITHS KOH(EPEHIHMH ITPOILIO0
3acelaHle MEXIYHApOAHOTO0  OpraHu3a-
[IMOHHOTO KOMHUTETa M OBbLIO MPUHATO pe-
weHue o nposegeHuu VI mexayHapoIHOU
KoH(pepeHrmu B HosiOpe 2018 roma B T.
TOumucu.

2-3 Hosi6ps 2017 roma Qoux pa3BUTHA
MOJIOABIX YYEHBIX M COBET MOJIOJBIX
YUYEHBIX HAIMOHAJIBbHOW HAYYHOU aKaJeMHH
['py3un mpoBenn MHTEp IUCHUIUITMHAPHYIO

3a pyOeskom:

e 14-19 mapra 2017 roga no opunraIEHOMY

MIPUTJIALIEHUI0 BakMHCKOro Hay4HO-HCCe-
JOBATENbCKOTO M MPOEKTHOTO HHCTUTYyTa
«BOJIOITPOBO/1» HAXOJUJICS B KOMAHIUPOBKE
B AsepbaiimkaHe IUPEKTOp WHCTHUTYTa
BOJHOro xo3saucrBa uM. L. E. Mupuxyiasa
I'py3UMHCKOTO TEXHUYECKOIO YHUBEPCUTETA,
JOKTOp TEXHUYECKHX Hayk, mpodeccop
I'uBu TaBappamBuwin. OH HTPUCYTCTBOBAT
Ha HAy4YHO-TEXHHUYECKOW KodepeHIHH, KO-
Topas Obuta mocBsmena 100 jeruro
TUAPOTEXHUYECKOro coopyxkenusa «lunn-
nap — baky» u O6b11a oTMedena bakuHckoii |
MEKIYHAPOIHOM HEJEIel BOIBI.

KOH(EPEHIIMIO MOJIOJIBIX YYEHBIX, IOCBS-
LIEHYIO0 75 JIETUIO HAIMOHAJIBbHOW HAYyYHOU
akanemuu ['pysun, 75-n€THIO Npe3uacCHTA
akagemuu - akan. I'moprus Ksecutansze u
BCEMUPHOMY JIHIO HayK{, BOpraHU3aluu
KOTOpPOM aKTMBHOE YydYacTHe IPHUHIIA
HAy4YHBIH COTPYAHHUK OTJeNa MPUPOTHBIX
KaTacTpo() MHCTUTyTa BOJHOIO XO3siicTBa
uMm. II. E. MupuxynaBa ['py3uHCKOTO
TEXHUUYECKOTO YHUBEPCHUTETA, aKall. JTOKTOP
MH)XXEeHEepHBIX Hayk Mapune [llaBnakanse.

K yyactHukam koH(pepeHuuit odparuics
peusnto akanemuk Poun Merpesenu.

Lenr koH(pepeHIMIA KOOPAWHAIUAS MO-
JIOJBIX YYEHBIX, HaJla)KUBaHUE KOHTaKTOB U
OoOMEH OTpacieBbIMM HAy4YHBIMH MHEHUs-
MHU.

B pabore KoHpepeHIMH MPUHATH
ydyactue 36 JOKJIATUMKOB M3 pPa3HBIX
yHUuBepcuTeToB I py3uu.

YnomsinyTass KOH(EpeHLUs: MOTHOCTHIO
OTBETHJIa COBPEMEHHBIM HAy4YHBIM Tpebo-
BaHUSAM KaK Ha JIOKaJIbHOM Tak U Ha
MEXIYHapOJHOM YpOBHE, ObUla Ba)KHOU
AKTUBHOCTBIO B HAIPABJICHUU IIPUOPH-
TETHOCTH MOJIOABIX B HAayYyHOM OOIIECTBE
(poto 33).

PemnienneM oOpraHum3alMOHHOTO KOMHU-
TeTa HAy4YHO-TEXHUYECKOH KOH(EpeHINH
JUPEKTOP HMHCTUTYTa BOJHOTO XO3SHCTBA
uM. II. E. Mupuxynasa I'py3uHckoro tex-
HUYECKOTO YHUBEPCUTETA, JOKTOP TEXHH-
yecknx Hayk, npodeccop ['mBu [aBapna-
IIBUJIM OBLT M30paH WICHOM COBETa KOH(e-
PEHLIMU «BOAHBIE PECYPCHI, FMIPOTEXHUYE-
CKHE COOpYXKEHHMsI M TpHUpOJHAs cpeaay,
TaKXke IpejcenaTesaeM CEKIUH «HCIOJb30-
BaHUE BOAHBIX pecypcoB» (¢gorto 34, 35,
36).

16 mapra 2017 roma mpodeccop I'mBu
laBapmamBuiu BBICTYNHI Ha KOH(eEpeH-
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MU C JIOKJAJ0M, KOTOPBIN Kacalcs Hayu-
HBIX BOIIPOCOB HEOOXOTUMBIX Ui peaduii-
UTAllUd TIOJMBOYHBIX CHCTEM BEPXHETO
CaMropu 1 nyTell peleHus: YKOJIOTHUECKUX
npobaemm Towmmrcckoro mops (goto 37).

B mpornecce paboThl KOH(GEpEHINH OBLITH
oumaneHeie BCTpeuu ¢ mpodeccopamu:
Mapko Hsetukom u MBanom J[lecnoToBu-
yem (mpodeccoprsr benrpaackoro yHuBep-
cutera, Cepbusi), Pamuzom MamanoBeiM
(mupexTop HMHCTUTyTa reorpaduu HaIHO-
HATBHOW Hay4yHOU akaemMuu A3sepOaiimka-
Ha, T.baky), Upunoit bonpmapex (Buue
MPE3UACHT MEXIYHAPOIHON OpraHu3aluu
upuranuu 1 apenaxa ,,JCID-CHD” r. Mo-
ckBa, Poccus), ®apmoit imanoBbIM (aupek-
Top bakuHCckOro Hay4HO-HMCIEA0BATEIHCKO-
ro ¥ MPOEKTHOrO MHCTUTYyTa T.baky Aszep-
Oaiimxan). Jleekom Kywapoit (mpodeccop
BpouyaBckoro yHuBepcuTeTa OXpaHbl cpe-
6l M HayK H3ydeHus xu3Hd, [lombima),
Mutueit bpuneit (mpodeccop dakyprera
reonH(popmanuu JII0OIIHCKOTO YHHUBEPCH-
tera, CrioBenus ), rocnoxoit Onwrout ['ope-
ner; (OTBETCTBEHHBIN CeKpeTapb MpOorpam-
MBI TUIPOJIOTHH POCCHICKOTO HAlMOHAIb-
noro komutera FOHECKO r. Mockga),
bparoii benetunocoMm (mpe3uaeHT coBeTa
BceMUpHOW BoJbl, bpaszunus), Ilarpuxom
JlaBapecom (Ipe3uIEHT accolMalMi MEX-
JTYHapOJIHBIX BOAHBIX pecypcoB, OpaHius),
KOcupom HcpadunoBeim  (pyKOBOAUTEND
JenapTaMeHTa THIPOreOJOTUU WHCTUTYTa
reoJIOTMA HAlMOHAJIbHOW HAy4YHOW akaje-
muu Azepbaiimkana, . baky), Mepu Mareo
(mupexrop npoexkrta OOH - Kypa- Apakcu ,
CIIA), KOpuem Maxaiickum ( JUPEKTOP
Meriepckoro Hay4HO-HCCIEA0BATEIBCKOTO
neHtpa, r. Pszams, Poccus), Takxke c
MIPEJICTAaBUTENSIMM HAyYHO — TEXHUUYECKOH
uHrenureniuu (¢goro 38).

C 9 mag o 15 mas Bxirounrenpuo 2017
roga 1o OQHUIMAILHOMY THPUTIANICHUIO

Ps3anckoro rocyaapcTBEHHOrO yHUBEPCH-
tera uM. C. EceHnHa IUpPEKTOp MHCTUTYTa
BOoAHOro xo3sarcrea uM. L. E. Mupuxyinasa
['py3uHCKOTrO TEXHUUYECKOTO0 YHUBEPCUTETA,
JOKTOp TEXHHUYECKUX HayK, mpodeccop
I'mBu I'aBapnamBuiM Haxoauiacs B KOMaH-
nupoBke B Poccuu, Ha 1 MexIyHapOIHOM
9KOJIOTUYECKOM (opymMe TOJ Ha3BaHHEM
«310poBasi  €CTECTBEHHas Cpella OCHOBA
0€30MacCHOCTH PETHOHAY.

12 Mag Ha [ MEXIyHapOJIHOM »HKOJO-
rU4eckoM (GopyMe ToJ Ha3BaHHEM «310pO-
Bas €CTECTBEHHAs cpela OCHOBa Oe3orac-
HOCTH PETHOHA» JUPEKTOpP HWHCTUTYTa
npodeccop ['mBu ["aBapmamBuIHM BBICTYIIHI
C JIOKJIAJIOM Ha TEMY — «IIPOTHO3UPOBAHUE
SPO3UOHHBIX TMPOIECCOB B HHEPrOKOPH-
nopax ['py3unm u HOBbIE MEpPONPUATHS
npotuB HUX» (¢oto 39).

C 22 mas no 28 mas BxiarouutensHo 2017
rojia IUPEKTOpP MHCTUTYTa BOAHOTO XO3sH-
ctBa uMm. L. E. Mupuxynasa ['pysunckoro
TEXHUYECKOTO YHUBEPCUTETA, JOKTOp TEX-
HUYECKUX HayK, npodeccop ['uBu ["aBapaa-
IIBMAJIM HAaXOAWICA B CIyKEOHOW KOMau-
poBke B r. Pure (JlatBus) Ha MexiayHa-
ponHoMm cemuHape «®akThl 00 OxpaHe
cpeabl M MEIUOpalUW» TIZI€ BBICTYNWI C
noknaaoM «OlLieHKa pucKa MeJHopaly Ha
¢dboHe M3MEHEHU KITuMaTay

Cemunap npoxomun B r. Cuimauu, B
KOTOPOM YYaBCTBOBAJIM HAy4HbIE COTPYI-
HUKH W3 OcToHUH, JIUTBEI, DUHISHIUH,
Hupepnannos,l'py3un, Poccum, benopyc-
cuu u JlatBum, Bcero 140 HaydHBIX COTPY-
HUKOB (oo 40, 41).

25 masi TUPEKTOp MHCTUTYTa mpodeccop
['vBu ['aBapiamBuiaM BCTPETUIICS C MUHH-
CTPOM CEJIbCKOro Xo3sicTBa JlatBum, roc-
noauHoM [xanucom JlykinaBom (poto 42).

B mepuon paGoTel cemuHapa MpOILIH
BCTpEYM C IpelcenaTeneM AenapTaMeHTa
YIPaBJICHUS 3€MENIb MUHUCTEPCTBA CEJlb-
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CKOro Xxo3siiictBa JlaTBuM, TOCIOAMHOM
Pobeprom Jlumabmoii, TUPEKTOPOM HHCTHU-
TyTa TOJMBOYEHBIX BoJ Hunepnannos,
npodeccopom cunom Ilucrom, riIaBHBIM
CIELMAJTUCTOM MHMHHMCTEPCTBA CEJIBCKOIO
XO35HCcTBA OCTOHMH, TOCHOAWHOM Matu
MeptcoHomMm, ipodeccopom OUHCKOTO YHHU-
BepcuTeTa rocrnoguHoM Mukoi Typype-
HOM, TJIaBHBIM CIICLMAJIUCTOM HWHCTUTYTa
Menuopanuu  bermopycun, mpodeccopom
Brnagumupom Makoenom u ap.

26 mas 2017 rona nmpomiM 3KCKypcuH K
JPEHaXHBIM CUCTEMaM U Ha UCKYCTBEHHBIE
BOJOXPAHWINILA, TPEIHA3HAYCHHBIE UL
ITOJINBA CEJIbCKOXO3SIMCTBEHHBIX YIOJIUN.

Ilepne 3akpbITHEM  MEXIYHApPOIHOIO
CEMHHapa JOKJaJ4hKaM BpYYWIH COOT-
BETCTBYIOIINE CEPTHPHKATHIL.

C 16 mronsa nmo 20 urousg 2017 roxa, HA 5
JHEN B CTATyCe 4jieHa PEJaKIMOHOIO U Op-
FaHU3allMOHHOTO  KOMHUTETa BCEMUPHOU
aKaJleMUM WHXXEHEPHBIX M TEXHOJIOTHuYe-
CKUX HayK, AMPEKTOp MHCTUTYTa BOJHOTO
xoszsaucrtea uMm. Il. E. Mupuxynasa I'py-
3MHCKOIO TEXHHYECKOIO YHUBEPCHUTETA,
JOKTOp TEXHUYECKUX Hayk, Hpodeccop
I'mBu Tl'aBapmamBuiaM HaxoAwics B CIy-
KeOHOM KoMaHaupoBKke B Hunmepnanax, B T.
Amcrepnam Ha XIX BceMupHOW KoH(e-
PEHLIM.

Lenpt0 KOMaHAMPOBKH OBLT MOMCK Tap-
THEPOB JJI1 OCHOBAaHMSI MEXIyHapOIAHOIO
KOHLIEpHA AJi1 TOJATOTOBKM TIpaHTa €BpO-
coro3a «['opuzoHT — 2020».

Ha xondepeHmuii mpucyTCTBOBAIN TIe-
peoBbIE HAay4YHbIE COTPYAHUKH 12 cTpaH:
Erunen, KomymOus, Asctpus, Typius,
I'py3us, UlIseiinmapusa, Kwuraii, W3paunnis,
Benukobpurtanus, WMunonesus, Mekcuka,
XopBarus. 19 urons Ha XIX BceMHUpHOU
KOH(pEepeHIM BBICTYIIWJI C  JIOKJIaJ0M
JUPEKTOP HMHCTUTYTa BOJHOTO XO35HCTBA
mMm. II. E. MupuxynaBa ['py3uHckoro

TEXHUYECKOTO  YHHUBEPCUTETA,  JIOKTOP
TEXHUYECKUX Hayk, mnpodeccop [uBu
l'aBappamBunu (goto 43).

C uenpio akTUBHOTO YYacTHsl COTPY/IHU-
KOB MHCTUTYTa BOJHOTO X03skcTBa M. L.
E. MupuxynaBa ['py3uHCKOIO TEXHUYECKO-
ro yHUBepcuTeTa B KOH(ppeHIuW B Oyny-
IIEM COCTOSUINCh BCTPEYM C IPEACTABUTE-
JAMHM aJIMUHUCTpPALMi BCEMHUPHOW aKaje-
MHUU MH)XEHEPHBIX U TEXHOJIOTMUECKUX Ha-
VK, KOTOpbIe ObUIM MpUTriamieHs! B TOmmum-
cu 30 asrycra 2017 roma Ha ceapMylo
HAYYHO TEXHUYECKYID KOH(PEPEHIUI0 —
«COBpPEMEHHbIE MPOOJIEMBI BOJHOTO XO-
35MCTBA, OXPAaHbl OKPYKAKOLIEH Cpensbl,
APXUTEKTYPbI U CTPOUTEIBCTBAY.

8-14 okrsa0ps 2017 roma B crodMie
Mekcukun Mexuko mpomos 23 KOHrpecc
MEXIyHapOJAHON KOMHUCCHH UpPUTalMi |
npeHaxa. OduuuanbHBIM TMPUTIIONICHUEM
BUILIC-TIPE3HUICHTa MEXIyHAPOJAHONH KOMHU-
CCHMM HUpHraluu u JApeHaxa mpodeccopa
HNpunsl OoHAapeKk IUPEKTOp HWHCTUTYTA
BOoAHOro xo3sarcTea uM. L. E. Mupuxyinasa
['py3uHCKOTO TEXHUYECKOTO YHUBEPCUTETA,
JOKTOp TEXHHUYECKUX HayK, mpodeccop
I'mBu ['aBappgamBuiayM  HaXoOwics B
ci1yeOHOI KOMaHIUPOBKE Ha KOHTECCe.
8-13 okTtsi0ps mox sruaoi 23 KoHrpecca
nponuid oduirasbHble BCTPEYU C Mpe3u-
JIEHTOM MEXIYHAapOJIHONH KOMHUCCUU HUPH-
raiuu U JpeHaxa, mnpodeccopm Caumpom
Haupusu (MpaH), reHepanbHbIM CEKpeTa-
peM MEXIyHapOJIHONW KOMHCCHUH HWppHUra-
MU U JpeHaxa, npodeccopom Henapenom
(Uaamst), reHepalbHBIM CEKpPETapeM MEX-
TYHApOJHOW KOMHCCUU HPPHUTALUU U Jpe-
Haxka Opannuu, npodeccopom JloMuHUKOM
Ponunom, cekperapeM HaIlMOHAIBHOTO KO-
MUTETa UpUTAIlMK U JpeHaxa, mpodec-
copom Mapko Apkuepom, npeaceaareaem
COBETAa MOJIOABIX YUYEHHBIX MEXIyHa-
POIHON KOMHCCHM HpHUTallMd U JApeHaxa,
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rocriockoit Katnun ['yeBen (ABcrpanus),
IpeacenaTeseM HaluUMOHAJIbHOIO KOMMTETa
UpUTAllMd U JpeHaxka y30eKucTaHa, Ipo-
¢deccopom Illyxparom Myxamenom XaHo-
BbIM, IpEJCeNaTe]eM HalMOHAIbHOIO KO-
MUTETa HpHUraluud M JApeHa)xa yKpauHbl,
akagemukoMm Ilerpo KoBanenko, npencena-
TeJIEM HAllMOHAJIBHOIO KOMHUTETA HPUTALUU
U JpeHaxa Yy30€KHCTaHa, BpOIEHCKOro
peruoHa, npodeccopom SHoM MakuHcoMm,
BULIE-NIPE3UIEHTOM MEXIYHAapOJHOU KO-
MHUCCUM HpUTALMU U JpeHaxa, mnpodec-
copoM JIu bour I'oncom (FOxnast Kopes),
npejceaaTesneM HalUMOHAaJIbHOIO KOMMTETA
vpuranvu u apeHaxa Hunepnannos, mpo-
dheccopom Jlacno lNaitnecom u ap.

14 OkTsA0Opsi Ha 3acelaHWU WCIOJIHH-
TEIBHOIO COBETa 23 KOHIpecca C LEJbI0
IIPMEMa B WIEHBI MEKIYHApOJIHON KOMHC-
CUM UpWUTallud M JpeHaxa mpodeccop
['I'aBappamBuny npeacran ¢ JOKIAIOM —
«Mcropus cucreM HpUralud W JpeHaxa
I'py3un, coBpeMEHHblE LEIM U 3aJa4u
9KCIUTyaTaluy MOJUBHBIX U OCYHIUTEIbHBIX
CUCTEM.

XKepeObeBKol, MPOBEICHHOW MEXIyHa-
POIHOM KOMHCCHEW MpHUraluy U IpeHaXka
(ICID - International Commission on Irri-
gation & Drainage) ['py3ust crana ee ue-
HOM. MeXIyHapOAHbI WCIOJIHUTEIbHBIN
coper (IEC) kak HauBblclIMil oOpras
npuauMaromuii pemenus ICID ynrepann
3anpoc I'pysum 3ampocoM, NpeaCTaBIICH-
HbIM TIpodeccopom ['mBu ["aBapmamBuim.
Bce HeoOxoaumble mpoLeaypbl, CBI3aHHbIE
C YKa3aHHBIM BONPOCOM OyIyT 3aBepILEHBI
1o koHa stuBaps 2018 rona.

MexnyHapoaHas KOMHUCCUS MppUraluu
n npenaxa (ICID - International Com-
mission on Irrigation & Drainage) ¢ 1951
rOJl pa3 B TPU I0Jla OpraHu3yeT MIPOBEICHUE
BAKHEHMIIETO  MEpONpPUATHUS  KOHIpecca
upuraiuuu 1 JpeHaxa. B Hacrosiee Bpems
ICID oObenunser 76 ulneHOB W3 CTpaH

A¢puxu, Amepuku, Aszumu, OkKeaHuu Hu
EBpomnbl, koTOpble BKIIOYAOT B cedst 95%
MHUPOBBIX IOJMBOUYHBIX Teppuropuu (¢oro

44, 45).

28 Hosi0pst — 1 gexabps 2017 nHayd-coTp.
Mapune IllaBinakanse npuHuUMana y4acThe
B MEXAyHapoJHOW  KOH(EpeHUUH B
I'epmanun, r. @paiibypr. Tema noxmana:
«HccnenoBanne  BO3MOXKHOCTH — TIpUMe-
HEHMs Kak yJoOpeHHus HUTpaTa Mapratua
(IT) momydeHHOro W3 TPOU3BOACTBEHHBIX

otx0A0B (¢oTo 46).

4-10 nexabpst 2017 roma corjacHO yKaszy
No300/04 TTY or 28 Hos0ps mupekop
uncrutyta podeccop I'mBu ["aBapaamBumm
OblT B CHY)KEOHOH KOMaHIMPOBKE B
[onbwe, r. YectoxoBo it yyactus B 14
MEKJIYHapOAHOM HAYYHO TEXHUYECKOU
KOH(DEpEeHIIMH «CTPOUTEITHCTBO OOTUMHU3H-
POBAHHOI'0 SHEPTO MOTEHIIUATIANIO

4 nexabpst 2017 roma B r. Bapmasa.
[Tpomna BcTpeua ¢ mpodeccopoM BaplIas-
CKOTO YHHUBEPCHUTETA U3YUYCHMs HAyK O JKH-
3HM JOKT.TeXH. Hayk Epxu Epsnaxom.
becena kocHymach O IpeaCcTaBIEHUU Bap-
maBckuM yHuBepcureram B opuc HATO
COBMeCTHO pazpaboranHoro npekra HATO
(poto 47).

5 nexabps 2017 roga mporia BCTpeya ¢
pexTopoM YeCcTOXOBCKOIO MOJUTEXHUYE-
CKOTO YHUBEPCHUTETa, JOKT.TEXH. HayK
npocdeccopom  Hopbeprom  Kurnonow,
Oeceqa KOCHyJNach HayyHO Yy4eOHOTo
COTPYJIHUYECTBA MEXAY YHHUBEPCUTETOM M
MHCTUTYTOM BOAHOrO Xxo3siicta um. L. E.
MupuxynaBa I'py3MHCKOrO TEXHMYECKOTO
YHUBEPCUTETA, JOCTUTHYTO COIJIAIIEHUE O
MOJArOTOBKE U MOJIUCAHUA MEMOPAHIYMA.

B ToT k€ neHb cocTosAnack BCTpeya ¢ Jie-
KaHOM CTpOMTENbHOTO (akyibrera Yecro-
XOBCKOTO IOJMTEXHUYECKOIO YHUBEPCH-
teta, mnpodeccopom ['ageit Meumropom.
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Paccmotpenn Bompoc O COTpYAHHYECTBE
MEXJY CTPOUTENBHBIM (DaKyIbTETOM YHH-
BEpCUTETa U HUHCTUTYTOM BOJHOIO XO3sH-
cta um. Il. E. Mupnxynasa I'pysunckoro
TEXHUYECKOIO YHUBEpPCUTETAa B HaIIpaBiIe-
HAA TUAPOTEXHUUYECKUX COOPYKEHUH H
3AIIATHBIX ~ KOHCTPYKLHUH  OKPY’KaroIleu
CpEelBl.

6 nexaOps 2017 rona cocrosiach BCTpeua,
Ha KOTOPOH HPUCYTCTBOBAIM 3aM. J€KaHa
CTPOUTENIBHOrO (aKyyabTeTa YecToXOBCKO-
ro MOJUTEXHUUYECKOTO YHUBEPCUTETA, IPO-
¢deccop Marnanena I'pyasuHcka, pyko-
BOJIUTENIb CTPOUTEIBHOTO JerapTaMeHTa
Toro e (akynpTera npodeccop Anam
Oma, mpodeccop borycnar XKyba u ap.
becena xocHynach COBMECTHOTO y4yacTHsl B
MEXIYHapOAHbIX TPAHTOBBIX IMPOEKTaX H
oOMeHHBIX mporpamMmax «ERASMUS +»
€BpOCOI03a.

7 nexabps 2017 rona mpodeccop ['uBu
laBapmamBuiu pykoBoaun 3 cekuuen 14
MeXyHapoaHoi koHpepeHuuu (¢oto 48),
Ha KoTopoil Obuto mpexacraBieno 11
NOKJIa0B. TakxKe BHICTYIHII C TOKJIAZIOM Ha

Temy «O¢(hEeKTUBHOE PETyIMPOBAHHUE CENU
COOPYXEHHEM LUIUHAPUYECKONW (HOPMBI
HOBOTO TIPOTHUBOCEIEBOTO TPAMIUIMHHOTO
TUTA», B KOTOPOM ObLJIa pacCMOTpEHa Me-
TOAOJIOTHSA pacyeTa MPOSKTUPOBAHUS BHI-
HIEYKAa3aHHOTO MPOTUBOCEIEBOIO COOPYIKE-
Hus (¢porto 49).

8 nexabps 2017 roma cocrosuach
BCTpeYa C Tpe3ugeHTOM (OoHAA pPa3BUTHSA
Hayk [lompmu, mpodeccopom Baesukom
[Inauem u Buue-npe3nieHTOM AHHOUW Mu-
Tpa3eBCKOM. becemoBamm 0  ydacTum
MHCTUTYTa BOJHOro xossucrea uMm. L. E.
MupuxynaBa I'py3MHCKOrO TEXHHYECKOTO
YHUBEPCUTETA B TPAHTOBBIX MPOEKTA, KOTO-
pble  (UHAHCHUPYIOTCS  MHUHHCTEPCTBOM
MHOCTpaHHbIX Aen [lonbim.

9-10 pexabps 2017 roma cCOCTOSATUCH
KyJIbTYpPHO-TIPOGECHOHATIbHBIE SKCKYPCUU
B I. YecroxoBo u KaroBume. Temoi skc-
KypcuH OBUIO TPaKIaHCKHUE U TUAPOTEXHU-
YECKUE CTPOUTENIHCTBA U OLIEHKA-O3HAKOM-
JICHUSI METTUOPATUBHBIX KOHCTPYKITHH.

[Ipu 3aBepuieHnn KOHGEPEHIIMU ydacT-
HUKaM BPYYWIH MEXKIYHApOIAHBIE CEpPTHU-
bukatsbl.

MEMOPAHAYMbBI HHCTUTYTA O COTPYJHUYECTBE

14-19 mapra 2017 roga no opuuuanbHOMY
IIPUITIAIEHUI0 baKMHCKOrO Hay4YHO-UCCIIE-
JOBATEIBCKOTO M IIPOEKTHOTO HHCTUTYTa
«BOJONPOBO» AUPEKTOP HMHCTUTYTAa BOJ-
Horo xossucrea uM. L. E. Mwupuxynasa
I'py3UMHCKOTO TEXHUYECKOIO YHUBEPCUTETA,
JOKTOp TEXHHUYECKUX HayK, mpodeccop
I'uBu 'aBappamBuiIM maxoauics B CiIyxe0-
HOW KOMaHIMpPOBKE B A3sepOaiipkaHe Ha
HAay4YHO-TEXHUYECKON KOH(EPEHIHil, KOTO-
pass Obuta mocesmieHa 100 jeTuio TUAPO-
TEXHUYECKOTro coopyxenus «llnmmmap —
baky» u Obula ormeuena bakunckoit [
MEKIYHAPOIHOM HEJEIeH BOIBI.

B ToT e pAeHb MO NPUINIALIEHUIO

JUpeKTopa bakmHCKOro Hay4YHO-HCCIIENOo-
BaTEJIbCKOTO M MPOEKTHOTO MHCTUTYTA «BO-
JIONIPOBOJ», TpoLIeN OQHUIHATBHBIA MpUeM
JUIsl 3HAKOMCTBA C COTPYIHUKAMHU.

18 mapra 2017 rona B baky, roctunuile
MappuoTT - AnmepoH MNpOLLIO IMOIIUCaA-
HUE MEMOpaHAyMa O COTPYJHUYECTBE MEXK-
Iy bakvHCKMM  Hay4YHO-HCCIEIOBATEIb-
CKMM M IIPOEKTHBIM MHCTUTYTOM W HMHCTH-
TYyTOM BOJHOro xossucrsa uM. L. E. Mup-
1XyJlaBa ['py3sMHCKOro TEXHUYECKOIO yHHU-
BepcutTera. MemopaHaym IpenycMmaTpuBa-
€T OOMEH y4YEeHbIMHU, MOJIOJBIMU CHEIHATU-
CTaMU M COBMECTHYIO ITOATOTOBKY MEXIY-
HapoAHBIX MPoeKTOB (poto 50, 51).
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e C 9 masg mo 15 mag Bxmrouureinsao 2017

roga 1o OQUIMATFHOMY MPUTIIAMIECHUIO
Ps3anckoro rocynapcTBEHHOrO YHUBEPCH-
tera uM. C. EceHnHa AUPEKTOp MHCTUTYyTa
BOJHOro xo3saictea uM. L{. E. Mupuxynasa
['py3HHCKOTO TEXHUYECKOTO YHUBEPCUTETA,
JOKTOp TEXHHUYECKUX HayK, mpodeccop
I'mBu l'aBappamBuiM HaxoauiICs B KOMAaH-
mupoBke B Poccum, Ha 1 MeXayHapoOaHOM
IKOJIOTHYECKOM (OopyMe TOj Ha3BaHUEM
«310poBasi €CTECTBEHHasi CpeJa OCHOBa
0€30MacCHOCTH PETHOHAY.

10 mas B r. MockBe cocTosiach BCTpeya
C JIUPEKTOPOM HAy4YHO-HUCCIEA0BATEIbCKO-
ro MHCTUTYTa TUAPOTEXHUKA U MEIHOpa-
mun uM. A.H.Koctsakosa Poccutickoro I'o-
CYIapCTBEHHOTO (eIepaIbHOTO OHFOIKE-
THOTO HAYYHOTO YUYPEXKICHHUS, TOKTOPOM

cenb. X03. Hayk mnodeccopom B.A.llle-
BYEHKO BO BpeMs KOTOPOHl ObLT MoJmucaH
MEMOpPaHAYM COTPYIHHUYECTBA MEXKIY IBY-
Ms uHcTUTyTaMu (orto 52, 53).

28 wmions 2017 roma WHCTUTYT BOJHOTO
xo3sarctea uMm. [l E. Mwupnxynasa I'py-
3MHCKOT0 TEXHUYECKOI'O YHHBEPCHUTETA I10-
ceTun npodeccop BapiaBckoro yHuBepcu-
TeTa HayK >KM3HHM, Ipenacenarens (¢GoHIa
pasBUTHS HAyKH, IOKTOp, mpocdeccop B.
[Inay (¢poro 54).

B uHCcTHTYTE OBLT MOAMMCAH MEMOpaH-
IyM COTPYIHUYECTBA MEXAy (OHIAOM pas-
BuTHUS Hayku (Bapuasa, [lonbma) u uncru-
TYTOM BOJHOTO X03siicTBa uM. L. E. Mupi-
XyJaaBa ['py3MHCKOro TEXHUUYECKOTO YHUBE-
pcureta (Tounucu, ['py3us) (poto 55, 56).

YYEBHO-HAYYHAA JEATEJIBHOCTD

I'py3us

e VHCTUTYT akTHUBHO BKJIIOYEH B Y4YEOHBII

nporecc I'TY. Ha dakynpreTe arpapHbIx
HAyK M WHXEHEPEHI'MH OMOCHUCTEM HCTPOU-
TEIbHOM (PaKyJIbTETe NPOBOIAT JIEKIUU:
nupektop uHctutyta npod. I'. TaBapna-
LIBWJIN, 3aMUCTUTENb AUPEKTOPA MHCTUTY-
ta acuct. npod. . MpemamBuiu, pykoBo-

JUTENb OTJeNIa MPOEKTUPOBAHUS Melnopa-
TUBHBIX CUCTEM M 3KCIIEPTHU3bI, acoll. Ipod.
. KynpenmBunu, Crapmuii Hay4dHbIH co-
TPYAHHK TOTO € OTAeNa acol. mnpod.
M.BapraHOB, pyKOBOIMTENb OTAENA IPH-
ponmHbIX KartacTpod acom. mpod. P.[ua-
KOHM/I3€.

HayuHno-ucciienoBarenbckasi padora ¢ J0OKTOPAaHTAMU

B cens6bpe 2017 roma cOTpyAHHMKH HHC-
TUTYTA: TNIaBHbIM cnenuanuct Mpma Kyna-
paliBWJIM WM HAay4dHbIA CcOTpyaHUK HWpuna

XyOynaBa 4ucaiITCs Ha 3 Kypce IOKTO-
paHTyphl (haKyJbTeTa arpapHbIX HayK H
uH)XeHepeHruu ouocucrem I'TY.

HayuHno-uccienoBarenbckasi padbora ¢ MarucTpamMu

B 2017 rogy cneumanuct nacturyta Hatua
CyXUIIBWIM YHUCIUTCA HA 2 Kypce Maru-
cTpaType (QakyibTeTa arpapHbIX HayK |
WHXXCHEPEHTMH OMOCHCTEM TIO CHeIHallb-
HOCTH OPraHUYECKOE CEJIbCKOE X034HCTBA.

e B 2017 romy umxunep uHcturyta Otap

OkpualmBWIM YHMCIHUTCS Ha 2 Kypce Ma-
ructpatype ¢akynbTeTa arpapHbIX HayK U
WH)XCHEPEHTUHU OHOCUCTEM MO CHelHalb-
HOCTH arpoOHOMUH.
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Jleknuu B 3apy6e>1cm>lx YHUBEPCUTETAX

e 12-20 Hos6pst 2017 roma MO MPHUTIIOMICHUIO

MH)XXCHEPHOI0 JenapTaMeHTa TeXHOIOru4de-
ckoro ¢axynbrera KayHacckoro yHuBepcH-
TeTa NPUKJIAJHBIX HAyK IOJ 3TUAO0H Ipo-
rpaMmMbl «KERASMUS +» eBpocoroza, nu-
PEKTOp MHCTUTYTa BOJHOTO XO3HCTBA WM.
II. E. Mupuxynasa ['py3suHCKOro TexHuye-
CKOTO YHMBEpPCHUTETA, TIOKTOP TEXHUUYECKUX
Hayk, mpodeccop I'mBu IaBappamBmIH
HaxoAWwics B CIIy)KeOHOH KOMaHIUpPOBKE
IUIs IPOBEJICHUS KypCa JIEKIUH.

13 nostOpst y mpodeccopa 'mBu I'aBapna-
IIBUJIM OblJIa BCTpedYa C JI€KAHOM TEXHOJIO-
ruyeckoro (akymnprera Kaynacckoro yHU-
BEPCUTETAa NPUKIAJHBIX HAyK, JAOKTOPOM
Munpayracom MucuyHacoMm, 3aMeCTHUTE-
JIeM JIeKaHa BBILIEYKa3aHHOrO (pakynbTeTa,
nokropoM I'mapuycom Punmkucom U py-
KOBOAMTEJIEM JenapTaMeHTa IpUPOA0OX-
panHoil wuHxeHepun WMuoit JKuBaTkayc-
kuHe. PasraBop kacHyincs — Oymyriero
MEXIYHapOAHOIO COTPYJIHUYECTBA MEXKAY
MHCTUTYTOM BOAHOrO Xo3sicrtea um. L. E.

MupuxynaBa I'py3MHCKOIO TEXHMYECKOTO
YHMBEPCUTETAa W TEXHOJOTUYECKHM (a-
kyibTeroM KayHacckoro yHuBepcurera
IpUKIagHBIX HayKk B pamkax K; m Ky
nporpaMmmbl  «kERASMUS +» eBpocoro3sa,
KOTOpOE INPEAYCMATPUBAET HE TOJBKO OCY-
IIECTBIEHHE OOMEHa CTyAEHTaMH M Ipo-
deccopamu, HO U MOJUGUKAIIMIO HAYYHBIX
HanpaBlIeHUll B ydeOHbIX Hporpammax. B
CBSI3M C 3TUM BOIIPOCOM COCTOSIaCh BCTpE-
ya C TIJIABHBIM CHEIUAJIUCTOM MEXKIyHa-
pOIHOrO  JemapTaMeHTa YHHUBEPCUTETA,
[ToBunacom becenkacom (¢oto 57).

13-17 nosi6pst 2017 roga npodeccop ['uBu I'a-
BapJalllBWIN IMPOBEJI KypC JICKIHUU OJId CTYACH-
ToB 3, 4 KypcoB TEXHOJIOTHUECKOTO (a-
kynbTeTa KayHacckoro yHuBepcuTeTa Ipu-
KJIaIHBIX HayK. JIeKIuu TpoBOIWINCH IO
y4eOHOH MporpamMe COOTBETCTBEHHO 3apa-
HEe PaclMCaHHON TeMaTHKe, KOTopast Coaep-
*aya obOecrieueHre O€30MacCHOCTU OKpYyXKa-
IOIICH CPeIbl C MCIIOJIb30BAaHUEM COBPEMEH-
HOM TEXHHUKH W TeXHOJorHi (hoto 58 - 61).

IMPO®ECHUOHAJIBHASA HAYYHO-IIPAKTUYECKASA AEATEJIBHOCTD

C 2015 roma MHCTUTYT aKTHBHO Y4YacTBYET B
npodecuoHanbHOM — 00pa30BaHUHM — YUCHUKOB
KOJUIE/IKa arpouHKeHEPUH U TIPOJIOBOIBCTBEH-
BeIX TexHoisoruil I'TY mMm. Huko Hukonanse B
Hunm Jlxxuxaumiy, B paMKax akpeJuTOBaHHOM B
2015 romy mporpamMMmbl - CEIbCKO-XO3SIICTBEH-
Hasi MeJHopanus (arpoMenuopanus, THapoMe-
nuoparyst). PykoBogurenu mporammbl: JUPEK-
Top mHcTUTyTa podeccop ['mBu "aBapna-
IIBWJIM W CTAPLIMA HAy4YHBIM COTPYIHUK
OTIella MEIUOpalud TEXH.aKalx. JIOKTOp

3ypab JloOkanunze. Jlekmuu MO3TAIHO
MPOBOJIAT COTPYJHUKH HHCTUTYTA: JIOKTOP
TeXH. HayK, npodeccop ['uBu ["aBappamBu-
JU, TeXH. akaj. goktop 3ypad Jlooxkanumaze,
ctapumii crecuanuct Jpekie KeuxomBu-
JqM, CTapliUid CHECHANIUCT, aKai.JOKTOp
cenb.x03. [>xeman Kaxanze u akan. Jloktop
arpontk. Mana Kukabumze. 2016 romy
y4eOHBIN Kypc npouuu 34 CTyIeHTa.
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IKCHEPTHASA AEATEJBHOCTbD

AHanmu3 U OLICHKA 3PO3UOHHBIX MPOIECCOB B 8. DOkcmepTHoe 3aKIIOUEHHE OLECHKH BO3ZACH-
kopugopax Hedrenpooma baky-Towmmmcu- CTBUS Ha OKpYKarIrylo cpexy (oBoc) ra-
xelixan U razomnpoBoia baky-Towimmcu 30mpoBojJa HataxTapu-Jlexypa.
Op3pyMm. 9. DKcmepTHOE 3aKIIOUYEHUE OLEHKH BO3ZACH-
OreHKa aKTOPOB MPHPOIOOXPAHHBIX (haKTO- CTBUS Ha OKPY’KaIoIIyIo cpeay (0Boc) 00Be3 -
poB BojpocbopHoro Oacceiina p.Hakpa c¢ yue- Ho¥t noporu barymu.
TOM (OPMHUPOBAHUS IPUPOTHBIX KaTacTpod. 10. DkcmepTHOE 3aKIIIOUYCHHUE OIEHKH BO3CH-
DKCIEPTHOE 3aKII0YCHIE OIICHKU BIUSHUS HA CTBHUS Ha OKPY’KAIOIIyI0 cpexy (0BOC) 00be3-
OKpYKaIIyI0 cpexy crpoutenbcTBa KoOye- nHo# poporu [lotu — ['puronern — KoOyneru.
TCKOM JIMHUM BOCTOYHO-3aMIOJHOTO Maru- 11. DkcmepTHOE 3aKIIIOUYCHHUE OIEHKH BO3ICH-
CTpaJbHOI'0 Ta30IPOBOJIA. CTBHSI Ha OKPY’KaloIlyro cpedy (OBOC) M3Me-
OrneHka oTdeTa JOMOIHUTENIBHBIX HCCIIeI0Ba- HeHus mapametpos Llaopn.
HUHM JJIS TPOEKTa IKCIUTyaTallid CTPOUTENb- 12. DxcmepTHOE 3aKIIOYEHHE OIIeHKH BO3JeH-
CTBa KacKaJa THUAPOIICKTPUYECKUX CTaHITHI CTBHS Ha OKpYXaromiyro cpeay (oBoc) AK-
Ha p. Pronm. Bapetu ' OC.
OKCIepTHOE 3aKIIOUEHUs BIUSHUS Ha MPUPO- 13. DxkcrnepTHOE 3aKIIOYEHHE OIIEHKH BO3JeH-
MHYI0O W COIMAJBHYIO Cpely MpPOeKTa IKCII- CTBHS Ha OKPYXKalomlyro cpexy (OBoc) mopTa
JMyaTallud U CTPOUTENHCTBA 35 KBT-HOHM coe- AHakIus.
JVHUTEIBHOM BO3JIYLIHOM 3JIEKTpomnepena- 14. DkcmepTHOE 3aKIIOUYEHUE OLEHKU BO3ZCH-
gHo¥ nmuann [lyaxesn Cxanra. CTBUS Ha OKpyXKaromryio cpemy (oBoc) Ka-
OKCIepTHOE 3aKIII0YEHHE OLIEHKH BO3JeH- Mapa-I'2C.
CTBUS Ha OKpYXamIIylo cpexay (OBoc) Ha 15. IlpenBaputenbHOE OKCIEPTHOE 3aKITIOYECHUE
MPOEKT OJKCIUTyaTallid M CTPOUTENbCTBA 2 OLIEHKH BO3JICHCTBUS Ha OKPYXKAIOILYIO Cpely
I'DC Mectusyana . (oBoc) aBToMaructpanu Yymarenetu — XeBu.
DKCIIEpPTHOE 3aKIIOUYCHHE OIICHKH BO3IEH- 16. IlpenBaputenbHOE 3KCIEPTHOE 3aKIIOUYEHUE
CTBUSA Ha OKPYKaromIyto cpexy (oBoc) Ha ['DC OIICHKHU BO3JICUCTBHSI HA OKPYKAIOIIYIO CPEIy
Xanopu 3. (oBoC) aBTOMaructpanu LleBa-Apreeru.
HMHTEPBbBIO

Wntepsbto ['uBu ['aBappamBsmim Ha BeO-cTpa-
HUIE JlenapTaMeHTa MPUPOJOOXPaHHON HHKe-
HEpUH TexHoJorndeckoro (axynbrera Kaynac-
ckoro (JIuTBa) yHMBepcuTeTa NPUKIATHBIX
HayK.

Wnrepsrio ['uBu 'aBapaamsunm B r. KatoBuue
(ITompma) Ha TEeMy OIlCHKAa HAACKHOCTH pa-
0O0TBI COBPEMEHHBIX CIIMBHBIX M MEIHOpPATHUB-
HBIX KOHCTPYKLIUH.

HATI'PAJIbI U CEPTU®UKATBI

Ceprudukar OmarogapHoctu ['muBu [aBapna-
MBWJIM 32 aKTHBHYIO HAydyHyl paboTy B
OpraHU3allMOHHOM KOMHTETE MEXIYHapOIHOMN
koH(pepeHuu B T. Yecroxora, [lonpma, 6-8
nexadps, 2017 rox;

Ceprudukar I'meu ['aBapramBumm 3a ycremHo
MpOBENCHHBIN Kypc nekuuid B KayHacckom
YHUBEpPCUTETE MPUKIAIHBIX HAayK IOJ 3THUA0H
nporpammsl “ERASMUS+" eBpocoroza. I'.Kay-
Hac, JIutBa, 12-19 HOs6ps1, 2017 rom.
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CONTRIBUTIONS TO THE COLLECTED SCIENTIFIC PAPERS
OF THE TS. MIRTSKHULAVA WATER MANAGEMENT INSTITUTE
OF GEORGIAN TECHNICAL UNIVERSITY

The main objective of collected papers is to
favor the development of science and to publish
the results and materials of studies and new
achievements obtained by scientists and
professionals.

The collected papers should include the
following scientific directions:

e water management;

e hydraulic engineering and irrigation;

e hydrology and meteorology;

e environmental protection;

e safety and risk of hydraulic structures;

e construction;

e Earth sciences.

Contributions to the collected scientific
papers are as follows:

1. Papers can be submitted in Georgian,
Russian or English languages, no more than 10
pages. Paper summaries must be attached to the
papers  Georgian, Russian and English
Summaries (to the paper in Russian language —
Russian and English Summaries; to the paper in
English language — English Summary). One
author can submit no more than two papers.

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

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

4. Sheet format — A4, interval — 1.5 and font

size 12, margins 25 mm for four sides; the paper
must be submitted in DOC format (MS Word),
recorded on CD-R; for Georgian Text —
AcadNusx or Sylfaen; for English and Russian
Texts — Times New Roman; computer version
of drawings and photos — in JPG or TIF format,
200 dpi;

5. The paper should include the following
sequence:

e Direction (in the upper right corner);

e Paper Title;

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

¢ Organization, where the study took place,
including post address;

e Preamble;

¢ General and
methods);

e Conclusions and Recommendations;

Part (object of study

¢ Bibliography (no more than 10);

e Summary (10-15 lines);

e Key Words (no more than 6).

6. Bibliographical references should include
the following sequence: Author’s (Authors’)
Name and Initials, Research Paper Title, Title
and Number of Proceedings or Journal, Place of
Publication (city), Year, Pages. The sequence of
bibliographical references should be appropriate
to the quotations given in the text;

7. Rejected papers will not be returned to
authors.
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MPABWIA O®OPMJIEHUS CTATEN
JJIs1 OITYBJIMKOBAHUSA B CBOPHUKE HAYYHBIX TPYAOB
WHCTUTYTA BOJHOI'O XO3SMCTBA WM. II. MUPIIXYJIABA
I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA

Hasnauenue cOopHUKaA — cO3JaHUE yCIIOBUI
JUI Pa3BUTUSI HAayKH, a TaKkKe ITyOJUKaIHs
MaTEpHUANIOB  PE3yJIbTaTOB HAYYHBIX HOBBIX
JIOCTUKEHHUI UCCIEN0BATENEH U CIIEIUATIUCTOB.

B cOopamke  myOmUKYIOTCS  CTaThH
CIEIYIOIINX HAYYHBIX HAMPABICHUIA:

® BOJHOE XO3SIICTBO;

® TUAPOTEXHUKA U MEIUOpaIus;

® TUAPOJIOTUS U METEOPOJIOTHS;

® OXpaHa OKPYKArOLIEH CPeJIbl;

L Ha,[[é)KHOCTI) U PUCK THUAPOTCXHUYCCKUX
COOPY’KECHHI;

® CTPOUTEIHCTBO;

¢ HCCJICAOBAaHUS IO U3YUCHUTIO 3eMitn.

Cratpu, omnyOIuMKOBaHHBIE B COOpHHKE,
JIOJKHBI YIOBJIETBOPSTH CJIEYOLINM
TpeOOBaHUM:

1. Cratps MOXeT OBITh NpejACTaBieHA Ha
TPY3UHCKOM, PYCCKOM WJIM aHTJIMMCKOM SI3BIKE,
ob6bémMoM He Oonee 10 crtpanmmn. K crarbe
MpUJIAraloTCsl aHHOTAllMM Ha TPY3UHCKOM,
PYCCKOM U aHTIHHCKOM si3bike; OIUH aBTOP
MOJXKET IIPEJICTaBUTh He OoJiee 2-X craTei.

2. K crarbe mnpunaraercs HarpaBJICHHE
OpraHu3alliy, B KOTOPOil BBIMIOJIHEHA paboTa.

3. CraTbu HampaBISAIOTCS IO AJIEKTPOHHOMN
noure gwmil929@gmail.com.

4. ®opwmar nucta — A4; unrtepBan — 1,5;
mpudT — 12; oM — ¢ YEThIpeX CTOPOH Mo 25
MM; cTaThs BhIonHsAeTcs B Bujge DOC daunna
(MS Word). Crarbu, mnpencraB-IicHHbIE Ha
TPY3UHCKOM SI3bIKE BBITIOJHSIOTCS TIPU(TOM
AcadNusx mmmm SYLFAEN;

CTaTbH, NPEJCTABICHHbIE HA PYCCKOM U
aHrMUiCcKOM si3bikax — mpudrom Times New
Roman; KoMIbIOTEpHBIE BApUAHTH PHCYHKOB H
doto — B Jopmare JPG wumu TIF, c
paspewmenuem 200-300 dpi;

5. Cratbsi [OMKHAa OBITH BBINIOJHEHA B
CJIEYIOUIEH MOCIIeI0BATEIBHOCTH :

e HamNpaBJICHUE HCCIIEOBAHUS (B BEPXHEM
IIPABOM YTIIY);

® Ha3BaHUE CTaThH;

® uMs, OTYECTBO, (aMmius  aBTOpa
(aBTOpOB) ¢ ykazanuem E-mail koHTakTHOTO
TuIa;

e Ha3BaHHWE OPraHU3AllUH, TJI€ BHIOJHEHA
paboTa ¢ yka3aHueM ee OYTOBOro aJipeca;

® BBEJCHUE;

® OCHOBHas 4acTh (OOBEKT MCCIICIOBAHUM
1 METOJIMKA);

® BBIBOJbI U PEKOMEHAIINH;

® UCIOJIb30BaHHAsl JuTeparypa (He Oosee
10);

e annoTtanus (10-15 cTpok);

e KJIIOUYEBBIE ciioBa ( HE Ooee 6).

6. Mcrnonp3oBaHass jMTeparypa JIOJDKHA
ObITh TPEJCTaBICHA B CIEAYIOIIEM MOPSJIKE:
dbamMunuss W UWHUIMAIBI aBTOpa (aBTOPOB),
Ha3BaHUE pabOThl, Ha3BaHUE COOpHUKA WIH
JKypHalia, HOMep, MeCTO W3aanus (Topon), ro,
crpanuilbl. CIIUCOK UCIIOIB30BaHHOM JTUTEPATYP
COCTaBIISIETCS B TMOPSAJIKE IUTHPOBAHUSI B
TEKCTE.

7. OTKIOHEHHBIE
BO3BPAIIISIOTCS

CTaTbu aBTOpaM  HC
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