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A LIFT-TYPE STRIP-TILLING TOOTH HARROW
A. Samadalashvili, A. Lomidze, G. Dadunashvili
Akaki Tsereteli State University
Summary

A tooth harrow is regulated in operating width that reduces soil resistance, and consequently the requi-
red engine power as well. The released power can be used for increasing operating speed and operating width.

By means of this harrow, it is possible to perform loosening of both the field surface cultivated by bro-
adcast tillage and strip-tilled surface.
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A FURROWING CULTIVATOR - AS APLANT NUTRITION
MACHINE

A. Samadalashvili, A. Lomidze, P. Zelyoniy*
Akaki Tsereteli State University
*Belarusian National University, Minsk, Belarus,

Introduction

Several technological operations or processes used during agricultural crop management and
production compose a soil cultivation system. By soil-climatic and technological conditions of plant
growing, one of such kind of systems is a system of minimal cultivation of soil [1], i.e. the so-called
strip tilling.

The system of minimal cultivation of soil is well received by the farmers throughout the
world. This system seeks to reduce the number and depth of soil cultivations, perform simultaneously
several technological operations and processes during one field day. At this time, there is ploughed up
not the entire area, but only those strips, which are intended for seeding [2]. This system is also used
for decreasing soil panning with undercarriage of the aggregate, as well as for reducing dispersion of
soil, and for shortening the terms of preparation of soil for seeding. The use of strip tilling method
allows for significant reducing the expenditures for fuels and lubricants and working hours, since
during just one field day it is possible to perform tilling, sowing, harrowing, fertilizer distribution,
cutting the irrigation mini-channels and other agricultural operations. Also, it allows for preventing the
development of the erosion processes.

Currently, the drip irrigation method is widely available, during which the irrigation water,
with low intensity, is supplied directly to the root system of plants by means of micro water-suppliers
— drip emitters [3].

The method of drip irrigation is essentially promising in the regions with lack of water
resources, as well as in those regions, where the use of traditional irrigation methods is impossible, for
example, on the slopes, light soils, in the low precipitation areas, the effectiveness of which is
determined by timely supply of moisture, in accordance with its growth dynamics, as well as by the
savings of the electricity (fuel), water and metal pipes.

In the lowland areas, along with a common irrigation method, such as irrigation with furrows,
for the farm sector needs, there can be used both the subterraneous and terrene drip irrigation methods.

Materials and methods

For a common irrigation with irrigation channels, as well as for drip irrigation, cutting of
irrigation mini channels in soils cultivated by strip tilling method can be carried out by using the
proposed the so-called furrow cultivator — plant nutrition machine, which is designed for the small-
contoured farming enterprises, and the diagram of which is shown in Fig. 1.

The machine can be aggregated with the high-capacity (6...10 KW) motor cultivators and
small-size tractors (10...15 KW), and it comprises: the frame 1, on which the furrow (channel) cutter 3
is fixed on both sides, by means of cross-bar, with a screw-type wing 4; liquid vessel 5, which is fixed
above the motor cultivator 7 by means of a frame 6; rubber 8 and metal 9 spray-lines; supporting-
adjusting wheel 10 and other fittings.
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Fig. 1. Kinematic scheme of the irrigation mini-channel cutter and fertilizing
machine in the strip-tilled soils:
1 —Frame; 2 — Crossbar; 3 — Irrigation mini-channel cutter; 4 — Screw-type wing;
5 — Liquid vessel; 6 - Liquid vessel clamping frame; 7 - Motor cultivator; 8, 9 — Liquid
rubber and metal spray-lines, accordingly; 10 — Supporting-adjusting wheel; 11, 12 —
Taps; 13 — Control wire; 14 — Handle.

The proposed furrowing-cultivator — plant nutrition machine - operates in the following way:
when the motor cultivator 7 passes between the ploughed strips, the backs 4 of the unploughed
spacings 5 are cut off by means of cutters 3, and by means of a screw-type wing 3 (Fig. 2) are thrown
beyond the ploughed strip, but in the place of its passage there remain the mini-channels (furrows)
required for irrigation, which can be subsequently used for both common irrigation and drip irrigation,
and for housing in it the polyethylene (rubber) pipes 3 (Fig. 2).

Penetration of cutters 3 (Fig. 2 and Fig. 3) into the soil is regulated by displacement of the
supporting-adjusting wheel (wheels) 4 in height, which are mounted on the machine’s frame crossbar
2, but the width of inter-channel spacing — by displacement of cutters 3 on the same crossbar.
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Fig. 2. The diagrams of the arrangement of the irrigation furrow cutter working member (@) in the
irrigation mini-channels (b, c, d) in the strip-tilled soils:
1 — Mini-furrows; 2 — Plowed strips; 3 — Spray-lines with drip emitters; 4 — Unplowed
strips backs; 5 — Unplowed strip; 6 — main irrigation channel; 7 — Wetted soil.

When using the drip irrigation system, the polyethylene (rubber) pipes 3 (Fig. 2) with drip
emitters must be housed along the rows of plants, in the ploughed strips 2, cutting channels 1, in
immediate proximity with the root system of plants, which subsequently can be covered with earth for
internal irrigation of soil, or remain open for further mulching, but during a common irrigation with
furrows, the irrigation water in the mini-furrows 1 is supplied from one central spray-line 6 (Fig. 2), or
from the main channel cutting in the soil.

During the internal drip irrigation of soil, in comparison with the upper drip irrigation of soil,
the aeration drainage of soil layer is well provided and the soil preserves even moist 7 (Fig. 2) during
the entire period of vegetation. The efficiency of the use of irrigation water increases, because there is
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no evaporation of moisture from the soil surface. There is achieved also high evenness of moisture, the
land utilization coefficient increases as well, and what is the most important —the labor costs go down
[3].

It is well-known that by fertilizers application, soil is filled up with a nutrient substance, and
its fertility increases. The applied substances must comply with physical condition and chemical
composition of soil, and besides, it represents the supplement of its nutrient substances. Application of
mineral and organic substances, along with other measures, improves the soil structure and increases
viability of different groups of living microorganisms, on the action of which depends the origin of
nutrient substances for plants in the soil [4].

The Williams method of soil fertilization envisages three systems of fertilizer distribution: 1)
Fertilization when preparing soils for treatment and subsequent seeding; 2) Fertilization
simultaneously with seeding; 3) Fertilization during the vegetation period (nutrition). In accordance
with this, there also exist the fertilizing machines. For example, during the period of soil preparation
for sowing, there exist the fertilizing emitters of seeds, manure and lime. Along with sowing, the
combined seeders also carry out fertilization, but during the vegetation period, fertilization is carried
out by furrow-cultivators [1, 5].

Based on the foregoing, introduction of liquid fertilizer application by using the proposed
machine is made as follows: after choosing the depth of fertilizer application by the supporting-
adjusting wheels 10, the cutter 3 and blade 4 penetrate into the soil and create a gap with a width of
3...4 cm, where the combined liquid free-flowing after running the tap 11 from a liquid vessel 5 is
poured in by passing through the rubber hoses 8 and metal spray-line 9 in a required quantity, then it
will be poured in the bottom of the irrigation channel along the rows of plants near the root system.

The level of the combined fertilizer is regulated by taps 11 and 12. In case of non-necessity,
flowing of liquid fertilizer from the vessel is stopped by displacing the handle 14, which is connected
with a tap 12 by means of a control wire 13, into another position and fixing.

The proposed machine is also capable of performing the underground application of liquid
fertilizer, as well as the local watering of plants when sowing the seedlings.

Fig. 3 illustrates the diagrams of the mini-channels cutter working members (cutter with a
screw-type wing) of the newly-developed furrow cultivator.
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Fig. 3. The furrow cultivator working members intended for laying the irrigation mini-channels:
1 — Cutter; 2 — Screw-type wing
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Results and discussion.
The proposed machine is also capable of performing the underground application of liquid
fertilizer, as well as the local watering of plants when sowing the seedlings.

Fig. 3 illustrates the diagrams of the mini-channels cutter working members (cutter
with a screw-type wing) of the newly-developed furrow cultivator.
Overall consumption of the irrigation water during drip irrigation, by taking into account the
area of local moistening, can be determined by the formula [3]:

XTE =Ka,K2dha, (1)

where, K, — is a factor, which takes into account the area of local moistening, and is

calculated by the formula:

Ky=— b @

where, f — the relative wetness value; K — factor of proportionality, which takes into account
the biological phases of plant growth and development; Zdha - the amount of the deficiency
1

of air humidity during the reporting period.

During the drip irrigation, considerable economic benefit is given by the application of
the concentration of fertilizer (organic or mineral) dissolved in water, by its supplying to the
root system of plants. This mode of irrigation impacts positively on plant growth and
development during the entire period of vegetation, and contributes to a significant increase in
crop productivity.

Preparation of these concentrations is made before the early irrigation will be started.

The yearly norm of mineral fertilizers (kg/ha) is determined by the formula [3]:

cq _ 100Ne-Y,,

nutr

where, Ne — consumption of nutrient substance on 1 tonne of the harvest, t; Y,, - additional

harvest, t; K _ - nutrient substance utilization coefficient, %.

nutr

Conclusions

Finally, we can say that by using the proposed furrow cultivator — plant nutrition
machine, in addition to laying the irrigation mini-channels, it is possible to perform another
operation as well, particularly subterraneous and terrene application of liquid fertilizers. That
is why the proposed machine should be considered beneficial and profitable for farmers.

The furrow cultivator — plant nutrition machine is a two-row one, the depth of the
mini-channels cutting in the soil is 12 cm, the width of channel on the soil surface — 14 cm;
operating width — 45 cm; the operating speed of the machine is 8...10 m/h; one-hour
efficiency — up to 0,5 ha.

This work is supported and funded within the budget of the research project
NeAR/40/9-250/14 granted by Shota Rustaveli National Science Foundation.
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DETERMINATION OF SOME PARAMETERS OF STRIP-TILLING WORKING MEMBERS
A. Samadalashvili, A. Lomidze, G. Dadunashvili, I. Kachakhidze
Akaki Tsereteli State University
Summary

As a working member, there has been used a two-sided wedge, the use of which allows for reducing re-
sistance forces acting on the machine, as well as cost of lubricants.

There have been defined the forces acting a working member, force required for displacement of wedge
and normative pressures.
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TECHNOLOGY FOR PRODUCING ORGANIC FERTILIZERS AND MACHINES FOR THEIR AP-
PLICATION.
A.G. Samadalashvili, G. G. Dadunashvili, A.N. Lomidze, I.M. Bardachidze
Akaki Tsereteli State University

Summary
The technology for producing friable organic fertilizers on the basis of the mixture of peat, manure, sawdust,
shredded straw, chaff and mineral fertilizers has been presented. The design schemes of trailer for application of
both organic and mineral fertilizers on the surface of the ploughed strips, as well as in the irrigating mini-chan-
nels made close to the root system of plants have been developed.
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V. Gvetadze
Akaki Tsereteli State University
Summary
Blowing the engine turbine in which the gas to expand the work of the implementation of a gas
supply of all three phases of gas working capacity in the use of nature, independent gas supply at constant
pressure or a gas pulse delivery, the difference may be only in the gas supply to a phase portion of the tur-
bine of the gas expansion Mushi Aobis overall balance.

K BOIIPOCY MAUIMHHOM TEXHOJIOT'MUA BHECEHUS
BUOYJIOBPEHHUMU B 1I0YBY OYHAYKOBBIX IINTAHTALIUHU

Yeaungze J. P.
l'ocynapcrBennslil ynuepcuter Akakua Lleperenu

B cmamuve npusedena cxema noaugouHozo annapama 0711 6HeceHus ¢ nousy GyHoyka 6uoyooopenus
«Op2aHUKA» U PACCMOMPEHA YaAcmb meopuu  OUHAMUYECKO20 PAGHOGECUA  AGMOMAMUUECKOZ0
ycmpoiuicmea. buoyooopenue, useomoenennoe ¢ I'pyzuu I1OO-«ouoazpor-m ysenuuueaem 6 nouge 2ymyca u
cnocobcmeyem pocmy ypoxcaiinocmu na 15-20%. Ypoowcaiinocme 6 pezuone no cpasuenuu panee 2-2,5
m/2a, chuzunace 0o 1,5 m/za. llupuna 3axeama azpezcama cocmagnsem 5 m. OCHOBHBIM AZPOMEXHUYECKUM
mpedoeanuem HOBOW MAWMUHHOU MEXHOIOUU ABIACMCA PAGHOMEPHOCIY NOJIUEA U €20 KOJIUYECHBEHHOE
pezyupoganue no eceit wupune 3axeama. Heobxooumo makiwce yuumugame 6 KOHCMPYKYuu annapama
agmomamuiecKoe yCmpoucmeo Ons CKIa0bleAHUA aAnRNApama npu CONPUKHOCHOGEHUU CO WMAMRnAMU
oepegves u packpvimue ezo NOCae NPoXo0a WIMamnos, 4modvl Gaxkmepuu OGuonpenapama paeHOMEPHO
PAacnpoCmpoHAIUCy RO WIUPUHE MEMNCOYPAOUN NIAAHIMAUUY .

OfHUM U3 pBIYArOM SKOHOMHKH CEIbCKOTO XO3iWCTBa ['py3um SBISETCS BO3JEIBIBAHHE
KYJIBTYpBl (YHAYKA; IO CPABHEHHIO C 3apyOe)KHUMH aHAIOTAaMH KaueCTBHHBIC MOKAa3aTeNd HAIEeTo
GyHIyKa TOpasmo JIydiide, HECMOTpPS Ha TO, YTO PAaCIOCTPEHEHHE KYJIbTYphl HACUYUTHIBACT
HECKOJIBKO JIECSUIETUH, YPOXAWHOCTh €ro IUIaHTallud TIOCTENEHHO YMEHbIIAeTcss 10 Mepe
PACIOCTPaHEHUS! KapaHTUHHBIX BPEIUTEINICH; MMOITOMY HEOOXOJMMO IPHHSTH COOTBETCTBYIOIIHE
Mephl B BHJIE KOMIUICKCHBIX (MHTETPANbHBIX) METOAOB ero 3amuThl. [Ipu aToM, K 3TOMYy BOIpOCY
CIIeJlyeT TIOJONTH OCTOPOXKHO, YTOOBI HE TMONyYHIIOCh HCTPEOJICHHE BCEX IMOMYJSIMA HACEKOMBIX,
KOTOpbIE TaK WM MHAaue CBA3aHBI C €ro pa3BUTHEM. TakuMm o0pa3oM, KOHLENIMS HHTETrpajbHOM
3amuThl QyHIyKa 3aKII0YAeTCs B ONPEIETICHUH T.H. IpeJiesia BPeJHOCTID

B mHacrosimee Bpems W3- 3a PAacHpOCTPaHEHHs] PAa3HBIX BHJOB BpeIUTENCH, MHPOBBIE
HSKOHOMUYECKHE MOTEPU MOCTENEHHO pacTyT U cocTasisitoT 80 mupa. nonapos CIHIA, uto cocraBnsier
40% mpOM3BOAMMON CEIbCKOXO3AWCTBEHHOW MPOIYKIIUH B MUPE.

[IpoBeneHHBIME (UTOCAHUTAPHBIMH ~ HCCIICIOBAHUSIMH HM3BECTHBI  CIIEAYIOIINE BPEIUTENN
byHayka: amepukaHckas Oenmass 6abodka, OpPEXOBBIH JIOJTOHOCHK, (QYHIYYHBIH (OPEIIHUKOBBIN)
ycad, OpeIIHUKOBas T/, PO30Basl IUICHIEHb OPENTHNKA, (PU3apryM IUIOJOB Opexa M Jp.
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Hogsrit 3axoH mpuasTEIT EBpocorozom B 2006 roay oCTaBHII MHOTHE CTpaHBI 0e3 pear3alin
byHAYKa Ha MEXIYHApOJHOM PBIHKE T.K. B HEKOTOPHIX (PYHIYKONPOHM3BOAMMBIX CTpaHAX 3aMeueHa
OonpImasi 103a aKJIOTOKCMHOB OCOOEHHO B MpoAyKuuu bpasmimsckoit, Kuraiickor, Wpanckoi,
Typeukoii u Ipyrux cTpas,r/ie IioAbl OKa3aIuCh Ype3MEPHO 3aIlIeCHEHHBIMHU.

Xumudeckue, ONOIIOTHYECKHE, arpOTXHUYECKHe, MEXaHHYEeCKHE W JAPYTHEe TEXHOIOTHYECKHE
omepany 10 BO3JAEIBIBAaHUIO W cOOpy (QyHAyKa 3a pyOeKoM  TPOM3BOMATCS CpPEICTBAMH
MEXaHU3aIUU, CPEIU KOTOPBIX OJHUM W3 OCHOBHBIM METOJIOM SIBJISCTCS YIYUIICHHE TUIOAOPOIHS
MOYBBI HOBBIMH OHOIIpemapaTaMi OTEYeCTBEHHOTO MPOHM3BOJICTBA.

H3BecTHO UTO, CeNbCKUe X03sMcTBa ['py3un, kak u Bce EBporneiickue cTpaHbl Iepenuiy Ha T. H.
«OpraHu4ecKoe 3eMIICAeIHE», KOTOpOe TMpeaycMaTpUBaeT 3alpelieHhe BHECCHHS XUMHYECKHX
yIOOpEeHNH B MOYBY U HA ITOBECTKE JHS CTOUT BOProC MPUMEHEHHS C 3TOW LEIhI0 OHOIIPernapaToB u
onoynoOpennii. B osToM HampaBneHunn Haubojee MIEPCIICKTUBHBIM  SIBJIICTCS TIPUMCHEHUE
OmoymoOpeHusi «opraHuka», KoTopoe kKak  cBuaerenbcTByeT I[1OO- «Omoarpo»  MOBBIMIAET
ypokaiiHocTh (hyHayka Ha 15-20%. Mexay TeM, 3apaHee W3BECTHO, YTO HEOOXOJUMO OPraHM30BaTh
BHECeHHe OMOYIOOPEHHUsS C IMOMOIIBIO CIUIONIHOW 00paOOTKH MOYBHI, AJISI YETO CIEAYET W3TOTOBUTH
COOTBETCTBYIOIIMN TPAKTOPHBIA MOJIMBOYHBIA ammapar, C aBTOMAaTHYECKHM JI€MCTBHEM CKJIAJIHOTO

MEXaHW3Ma U3MEHEHUs] IIUPUHBI 3axBarta (CM. puc.l) arperara.
539

£a)

L
M= <

S

Puc.1. a) cxema cKJIaJHOT0 aNNapaTa BHECEHUS -OPTAaHUKH- B OYBY (NMPOLECC CKIAAbIBAHNA); 0)
HCXOJHOE TO0JIOKEHH e
1-TpakTopHblii arperart; 2-6ak 1jsi 0moyno0penusi; 3-Hacoc; 4-pacnpenejuTeNIb; S-IIJIAHTH; 6-IITaHra
OpanadonToB; 7-ckiaagHas mTaHra; 8-mym; 9-mrok; 10-nmpy:kuHHBIH aBTOMAT; 11-peryaupoBaHHBbIN
6041T; 12-MeXxaHU3M IepeBoJa TPAHCIOPTHOIO MOJI0KCHUH.
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[lpn nBmwKeHUH arperaTta IIyN, CONPHKAACh CO IMTAMOOM NEWCTBYeT Ha IITOK aBTOMAaTa M
CKUMaeT MpYKUHY. B 3T0 Bpems anmapaT ckiiaipIBaeTCs U IIUPUHA 3aXBaTa yMEHIIAETCSA Ha 2 METpa.
[Mocme oTxoma myma oT mTaMOOB IepeBa STOT MEXaHU3M PACKIAIbIBACTCS U YBEIMUYMBACT IIHPHHY
3axBara, IMOCJe Yero IMKI MPOAODKAaeTCsl Mo Mepe MOAXoja ammapara K Ipyromy AepeBy U T..I.
IlepeBon cxiagHOTO ammapara B TPAHCIIOPTHOE TOJIOXKEHHE OCYIIecTBIsieTcs MexanusMoMm (12), a
pacTshkeHue TPYXKHHBI —aBToMaTa perynupyercs crenoontoMm (11). Texnomormueckuii —mporecc
HECIIOXKHBI  T.H. He Tpebyer Oonbmioro ycwius. Beck mpomecc  TEOpPETHUECKH CBSI3aH C
B3auMoJericTBueM AByX cwi. Cuna P, neiicTByromiasi Ha IIyn KOMIEHCUPYETCSl CHIION MpYXuHbI F.

CrxuragHoi MexaHn3M (pHc.2.) B paCKpBITOM COCTOSHHH MMEET IMpUHY 3axBata B=5m, 3mech
paccMaTpUBAIOTCSL TPH TOJIOKEHHsI aBToMarta: ucxoaHoe (touka O), mpomexyTouHoe (Touka M) m
koHeuHoe (Touka B). [locneqnuii cCOOTBETCTBYET MAKCUMAaJIbHOM CKMMAEMOCTH NPY>KUHBI aBTOMATA.
Ecnu 0603Ha9MM MPOMEKYTOYHOE TONIOKeHHe TpykuHbl - VM, Torna OM=V u OB=Vm, T.x. cuibl
P u F umeroT mpotuBoaelicTBytomee Hampasieane F=CV, a ckopocts mtoka B Toukax O u B paBHa
Hymo. C TOMOIIBI0 TEOPUH KHHETUYECKOH SHepruu pabota STux cuil Ha otpeske OB=0, umu
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Puc.2. cxema ynpaspJieHUsI CKJIAJHOI0 aNliapaTa u onpeaejeHnsi HEKOTOPbIX INHAMHYECKHX AapaMeTpPoB.
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1 2
3aech C- KeCTKOCTh MPYXUHBL,T.K. U3 paBeHcTBa —P V| + 2 cV,2=0 umeem V,, = — - Te
B YCIOBHUSX paBHOBecus moxayna cwi P=F. Ecnium 0003HauMM cTaTHueckore yMEHbBIICHHUE JTHHBI
npyxutbsl Ver, Torna CV- = P, otkyma Vor = P f ¢ wm V, =2V, 70 ecth Benmuuna

C)KUMACMOCTHU NIPYKUHBI MPONOPLHUOHAIbHA yI[BOCHHOﬁ cune P.
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4. KoxxeBankoB C.1. - Teopus mexanm3moB u MamnH. M.: MammHocTpoernue. 1973r. 250 ctp., ui.

ON THE ISSUE OF MACHINE TECHNOLOGY FOR INTRODUCTION OF BIOFERTILIZER
INTO THE SOIL OF HAZELNUT PLANTATIONS
Chelidze L. R.
Akaki Tsereteli State University
Summary

The article presents the scheme of watering apparatus used for introducing biofertilizer “Organica” into
the soil of hazelnut. It analyses part of the theory of dynamic equilibrium of automatic devices. Biofertilizer
which is made in Georgia by PEO “Bioagro” increases the amount of humus in soil and improves agricultural
output by 15-20%. Compared to earlier 2-2,5 t/ha, agricultural output decreased to 1.5 t/ha. Capture width of the
device is bm. The essential agrotechnical requirement of new machine technology is uniformity of water
application and its quantitative regulation across the entire capture width. It should be taken into account that
construction of the device should include automatic equipment for folding device while touching the stamps of
trees and unfolding it after the passage of them to enable equal spread of bacteria of a biological product across
the entire width of aisle of plantations. Due to the fact that mature plantations of hazelnuts are difficult to
mechanize in aisles, it is necessary to use low power tractors traction class 0,4, 0,6 tons of power. Hence, it can
be achieved only with tractors which are characterized by high penetrability for aisle of hazelnuts and is related
to energy economy and efficiency.
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V. Gvetadze
Akaki Tsereteli State University
Summary
The main characteristic parameters, which define and characterize the wind filling the air cylinders mus-

haobisunarianobis losses, is filling coefficient and pressure losses relative importance (1, and AP). It was fo-

und that the intake valve timing to get the C-section to increase into the camera. <120 m / s, the filling ratio is
not reasonable. Pressure losses of C into the camera. Reducing the size of 120 m /s to 75 m / sec allows us to re-
duce pressure losses 0,09 to 0,04-up. Pressure losses naangarishebi value allows us to determine the size of the
compressed air mushaobisunarianobis losses.

37



INTERNATIONAL SCIENTIFIC CONFERENCE
MEXIAYHAPOJHASI HAYUHAA KOH®EPEHIUSA

«&/
=F

r 553@0)STMBOLM 153IGENIA() 3M6BIGHIEBNS

30MBOR0@HIBIR0O 06030 LOIINIG0, HMIMBG 533d®S30
LBE0AR0630L, MBS0 3MIFIRIBOL MINBGOKR06RANS60)
d®033L50 30

304653922043 3.
4mxgogo LosgBmdmbogrem Jo@bbols dmsgodo 3mblG®y]dmaol dmswaomy
dM53900l oMy do

bs 580 gobboargemos dogng@o Bsggdgolb Iadds G9fsboddol 3sdmygbydol Fybsdanyd-
@eds bBodaobgzol bsdndser ogaom dedydsgg wgadost mdzm dmsggddo, Geigerdbe ©gedol
Foblbgamoor-zzadca300m0 dedbsemdol @oangol 3663000 dedbsmdse gs@esdfdbgaro Jglsboddo,
Gedmol JndBoi dgbsdangdgaos ogml 6gdobdogdo, Fgbsdarer 3Gmgoarobs s FJodgdolb (dggdo-
mgdol) Goepgbedom, dob 3sdmggbgdol dobsbdgfebognremdol godigangddo; sdsbomsb Ggbodangdyg-
@05 &9 Ggfsboddol bs dgsangdoor @gmdol Jeddbsmdol [ygadommerdol 5b@mbgaengmys.

3e1ddGs30b s@bo I6memo 35G5IJI6gem0l 550996935 856bsgam@gdom 9%IISGaG0 069ds
bBodaobgol @@dsgo dmfdgwgdol ©3adosk JIbsggddo, bopsi @andol byws boFogro sbEgargdl

s0@980b 8590g369e00l, bogrer Jagos g0 Ids @aadolb Gmerl s bsdydsm Gogmol Joger 3g-
Goepdo zndol bges S Jags Jbs@gms dedolb s@lbyderdl Fbggsms oo bbgsemds, Gob go-

oz @30l Jergo gsbogwol Jberaep Guddsgo doarol dmfdawgdsl, Gol gsdees 3@ 7bg -
gogoaos s@bo Ibzao Jmz0lb domemdo bobBsoe sdsg@gdamo bsdodggarsl gmdgmasgol Jue-
dogo 3685450 IGsgol @moamgby bobBoe @olsg@ygdaa dndBsbmsk; sg@gmgg dgbsdargdgeros
bBodamobgol m@dsgo dmfdgwgdol @nbromobe®osbo dbsgslt 6mdogmo g.F. o@odo bsggma@ol
SGR00@Y35,308 9bAbggael g dolb Jerddsmdols oby@gd garerds.

3bmdogros, HMI LEBoO@obaoll 0gdImobsdogg®o Gogeols gomobgds 3GsJ@o-
dYmo©  dgydagdgaros dMoggddo adgool 9Fyggdo dmd@smdols 30MmmMbgddo; wmgdwyg
3bmdogmo 39d5b0bdgdols as3mygbgdom Yglodengdgenos dow{gyao 0dbsl dbmerme Io0-
@geo Josbarmgds LBo@@obaols 0gdImobsdogy®o 0geobswdo.

b9dmn s@bodbyeo 3O gdol AosTyzgHol IEegemdol gOHM—gHmo gos®osb-
Ao sfgdomos 357 9b@ do: GE2012-5580 ,,bLE0odeobyols m®dspo ImJdgogdbol mmbiEoeob-
©A0560 d@g5" (55OHMGO ©> 3o(gbRHIBMdgaro: yany Jogbogamody); [11, [2]-

3odmambgds dggbgds dogoy@o hoggdgol IgdHs dgdobobdol godmygbgdols dgliod-
gd@mdsl LEAodeobyols bsdydom @Gogeomn Jmdydegg wyydosh mdyd dOsggddo, Gm-
3003 ©agdol Foblgmon—y39d3ggomo Ind@omdol  @oagols dGbgomn  IMd@osmboe
o053 Jdbgano  dgdobobdo, dmdgmols IgIBoi dgbsdagdgaros ogml bgdoldogmo, dglsd-
e 30mgomols s Jodgdol (dgg@omgdol) Gomegbmdom, Jolo asdmygbgdols dobsbdy-
Foboemdols godamgddo; sdslmsb dgbsdargdgeos o3 39dsbobdol Lodgoggdom -
‘dol Jmd@smdols FyzgBoermdols §b@bggmymess.

dd@ombol 5@bodbyaro Ao®sdfdbgaols yodmygbgds goblsggmegdom 95393 g®0
0dbgd> LEoOobaol m@Isyo ImJdgogdbol waydosh dMsggddo, Lowsi wyydol bgws be-
Voo sLegmgdl s0®gool gsdwggbgarol, bogm Jggos 3o 39ds wyygdol Gmenl s bo-
d9dom ogeols dmgen 3g@omedo adol bgos s Jggs JbsGgms dm@ol s@OLgdmdls
(6ggoms oo Lbgomds, Gol a0dmi3 @aydol dmgo goboawols dbmenme d393ddsgo do-
ol dmJdgogdsl, Mol asdmi 9bObggeymaomos s@bodbyemo &mjzol dmenmTo bol-
Ao odog@gdygemo  Lododygesl go@amasdols dgwdogo 3mb@od@o dMsgol @oagby
bob@do© ©sdspa®gdyee I9d@sbmsb.

38



LSIBMSOTMAOL™M 1LO3IBGB0IG(™M 3MEBIGIGG0S <
q INTERNATIONAL SCIENTIFIC CONFERENCE @
MEXAYHAPOAHASA HAYYHAA KOH®EPEHLIUA

i o 3 4 S5 ¢
) | l " ",' 4
0 T
\\ L —= —
. i(i ( 1: ARy /,’ ‘;'\ 'i"-L 'd ,\:
B R I\ ! “",I‘,J"g l ] J'] s T\i 1 | | K 72
e LI B | (1] B |
~J AN A0 LY 1 ; Ll
) ) ) S ) ST
~,~.»—r;;7;.-‘ <1k et =3 {
3 R | JU B N
) { E; R N . [ \} 817 gy 3
s IR g §UR
I HE 3mE YILR YHER
a2 | S 2 M.‘?F.- o7 ||
| 1 .
[l I || ] »
— | " e )
e ) e | B | e B P
7T “ i1 | r

% w3

c)

3031 LBOOEObHOL MAISx0 JMJdgrEgdol @NbGomObEMos6o JBgS; a) dHSgS (30e0bp@gdol @o-
3000 3bgsggdom; b) g@mTggdomosbo 39TGol 5900l LJgds; c) anTol dmddsmdols pMoxg00
90m0 1539 Tsem ogmol 563sgemads>To.

303.1-bg bohggbgbdos LEoG@obyol m@dspo dmdgogdbol mmbiEomobpdosbo d@e-
35 @000 25baopgd0m, OMIgols goagbyg olidyaos mommgyeo oobo@olamgols
a9 dgd0l 53dMsgo I dBgdo. ofzg ToMdmeygboos LHoMeobyol m®@dsyo dmJdgogdols
0b3Eo@ob®0sh dAsgsdo mg@dmeobsdogyg®o ogeol 30693sB0gy@o© aobbmdzogeg-
b0l 3@0biodos@ado Lgds, @mdgeoi gOmJodosbo d9d@ol dspsmombgs gl gen gdey-

39



553@0)STMBOLM 153IGENIA() 3M6BIGHIEBNS P
lﬂ INTERNATIONAL SCIENTIFIC CONFERENCE @
MEXAYHAPOAHASA HAYYHAA KOH®EPEHLIUA

0. o 393FoL dmdO9bgdols Jgmbols a—l dglsdsdolo zogrob@ol wadols Lgaol — H-
ol 3gosgdomdols gMoxB030s s Bom3gygeo 9bdboli dgbodsdolo gygmbg 0obyo®odgods

ROAIY@om!

360
0=—

oo I-goobo®gdols @oigbgos (1=4), boeem z-393@ol  Jodgdol Gomegbmds
(z=1), oJgob 0=90°.

>dgg Fo®dmwagbognos I9dEol 3GMGogo, HmIgmoi spgogeos bgdmm smfgco-
@o ©pYdol bgaol a@sgogol Laggdggmby, Lowsg Tygom—Tysomor g@mogdobodyd-
oo mmbo 9dbols dglsdsdobo gymby a = 90° —00; oJgob Jggos dzgodo Fgd@o-
@a9b0l bmbsdo Rminmom ©o a ggmbols dmddodsgo @ gognom, bogoem b.3.(. bmbsdo Rmax-om
03089 o 3gmbols ImIkodsgo @gogom s@ol dgdmlsbwgdygeo, Gomsz 9bdybggeymao-
oo dghgdgdgoo, sobo@hgbo m®o gdsbo Fyzomow 9@Mog@nlodgdHoygaos s domo

‘dgdmd{gmdo 3ynbggdoi a=190°

—o0o.

LEodeobyols m@dogo dmJdgogdol mmbiEomobo®osbo Jd@sgsbmgol b3gEosme-
Ao 500l dgddboano sMogdmo s3dMsgo dgJobobdo, dsm Fm@ol dolo JmI3sdBydrmdom
3odmo®bggs 5@bodbyeo dMsgs 9.(. 0M0do Loggayg@om, bowsi 0o @olidyaos dm@ygom
03dog moegbyg (56 gl gdyemos gO® IGOESE @ogmnsh gOHmsw), Mmdmols sb-
Aol ggobyi d3mM0bmbHomy®@o Lod®EYyol d0ds@m 5@ s@gds@dgds 18°—l (aydol Lol
Lbowowol dglsdsdobsw) [1].

00060 Loggenyg®o Fo@dmoagbls 3o@mobp@yeo bsdbswols dolo ¢gydol Jodo@m
sb@ogo 25033990 ggmboon 339msl bakodm LobJom, bognm gogngo (3m@ago) 65dbo-
ol 30gobE@ols @gAdbgs asbasggoygmo, Loggmy®ol Fydems m@ogg (bgws ©s Jggwo)
bges30mby sdomsdymos bobggs®o F@ol gm@dol Lo®bdgbo bdognogo, GMIagdbgwsc
I9edogo 3mb@o]Bdos dyydmyams (gmedgmeadols 35303M50), GMIEoms3 doEMZEgds
dDogol mmbogg Gogobo®ols andgdol kmggdo, osbggg Jggzowsb dmgzgdols dodds®mgg-
ol Jggos d9gesb, Hmama3 ©sdi3ego InFymdommds; 0M0d baggeny®ols ghmo dg-
dmdd9bgool 2obdogermdsdo LB Ymgds ghHmo bsdydom (303e00;

bgdmn dmygebogosb gsdmdobs®y, 0M0do Loggag@o Fo@mdmswagbl Logd e,

306995803950 hoggBoe Igd@s dgJobobal aody3ggemo w@ghmmo. Go3 dggbgds @Om-
3003 yggees Lbgs @bmdogno 39dsbobdgdo 390 gbdbggmymeygh ©andols dmd@smdols

©oligM B mosl.

>OLgdmdl 0Modo Logganyg@ol 3OmgBogo®gool dglodengdemds olg, ™I bgos
©s Jggos d33sm0 Fgd@oegdols 90°—0sbo bgd@dm@gdo aobogds ms@sbyemo LodbdFyggdo
‘Jgegaoe @aydol Jmddomdol 9bdbgdo. 0®odo Logganyg@ol ob®ogosb s mo@sbiye
LodMRYggddo gowsligans ybws dJnbegl JpmgMsw, yomygggmo Gopoyglgdom; boam Jg9-
©s 30mgogo ¥bs ogml bylPoe Js@omgmado bgosbo olg, MM byos ©s Jggos
b9y gdols 396@®gdL dm@ols dsbdogno 9bes ogml dgpdogo 3GMRogols Jmgen 39-
®0390Odg; B0a.2-bg bohggbgdos 3OmABomo@mgdygemmo o®odo Logganyg®ol glgobo s dy@-
0ol (a9 dol) Imd@ombdols @osy@msde.

40



553@0)STMBOLM 153IGENIA() 3M6BIGHIEBNS P
I’ INTERNATIONAL SCIENTIFIC CONFERENCE @
MEXAYHAPOAHASA HAYYHAA KOH®EPEHLIUA

s

4

90 o TR T

Q0p.1. 30MR0m@00gdgm@o 06030 Loggmudo LEHOEObyol MAIsyo dmJdggdol mmbiEomoboo-
860 d@sgslsmgol; a) 3GMgoEo@dgdamo  0G0do boggera@o; b) ©andol dmddsmdols g@sgogzo
9000 b398 30g00L 256853e@d>To.

do@godgmo Fgegyon do@{ggmos Eaydolb dghg@gdgdo byps ©o Jggs dggwoMo
T90B0ogdols Lgddmmgddo (bmbgddo), Gomsi 9O Ybggmymegomos LEoGeobyol mge-

dmobsdoggdo 0gero  30bgds@oggdem, dgogye 0bOPgds mg@dgao Jodyo Jdgwgdols
309803096@0, 0bOEgds dMogol Loddansg®y.

@0 JOSG YD S:
1L LoJodmgganmlb 353 gb@oGE P 2012-5580 Liodaobaols m@dspo dmJdgogdols mmnbiEomobo@os-

bo d@ogs; 93BM@0 s 3@ gbBIBmdgao a9y J0gboggenody.
2. T.Yoxkep. [lpurarenu Ctupiunra, MamuHocTpoerue 1985r. (cokpalieHHbIi MepeBo1 ¢ aHTIIMUCKOTO).

THE PROFILED TAPERED WASHER AS A DRIVER FOR A DOUBLE-ACTING
FOUR-CYLINDER STIRLING ENGINE
Gugu Kiknavelidze,
engineer, pensioner, deputy chief engine designer of the former Kutaisi Automobile Factory
Summary
Abstract: The paper dwells on the possibility of applying the cam control gear with a force closure in
the piston-driven engines running in a Stirling cycle as a converter of the translation movement of piston into the
rotary motion of shaft, whose cam may have any possible profile and any number of protuberances, based on the
feasibility of its application; in addition, there is the possibility of ensuring discrete motion of an engine piston.
Application of the mentioned converter is particularly effective in the double-acting piston-driven Stir-
ling engines, where the piston upper-side part ensures displacement of hot gases, but the underside plays the role
of a working piston, during the whole working cycle of engine, there is a high pressure differential between the
piston upper- and underside chambers, as a result of which, the piston rod rolling element is in constant contact
with a cam of shaft; also, there is the possibility of profiling the so-called tapered washer for a double-acting fo-
ur-cylinder Stirling engine to ensure the discretion of the motion of engine piston.
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HNEPEHOC YIIPYT'OI'O AEIIMII®OUPYIOWEI'O 3JIEMEHTA BYKCHUPHOI'O
MEXAHHM3MA B JIbIIJIO
Kauaxunze U., CamapanamBuiau A., Janynamsunu I'., JJomuaze A.
I'ocynapctBenHsIit yHUBepcuTeT Akakus Lleperenu
Pe3rome

BykcupHBIi MexaHM3M pabOTaeT CICAYIOIIAM 00pa3oM. KOrja MpHIEH MPHKMETCS K aBTOMOOWIIIO
VIOPYTHH y3el B THe3lle 3 CXKIMaETCs 3a cUeT OYKCHPHOTO 3BeHa 4, 4TO MPUBOAUT K MOBOPAYMBHHUIO phIyara 5,
YTO B CBOIO OYepeab MPUBOIUT K PACTSHKEHHIO Tpoca 6, U OJHOBPEMEHHO CO3JIOETCS TOPMO3HAs CHIIA, KOTOpast
MPUBOJIUT K TOPMOKEHHIO KOJIEC TIPHUIIETIA, ATO OYCHb BaXKHO IS TOTO, ATOOBI TPIKAMHAS CHJI, ISHCTBYIOMIAs
OT TpHUIIeTIa Ha aBTOMOOWIIb, HE MIPEBBICHIIA JOITyCTUMBIHN TIPEIeI.
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MAIIWHBI JJI1I BHECEHUS OPTAHUYECKHUX YIOBPEHUM

I1.B. 3enenstit*, A.I'. Camapanamsuau, U.M. Bapaauunze, A.H. Jlomuaze
*benapycckuit HanyoHaMbHBIN YHUBepcuTeT, MUHCK, benapycs,
I'ocynuBepcurer um. A. Leperenu, Kyraucu, ['py3us

BBEJIEHUE

HayuHo-uccienoBareabCKue W ONBITHO-KOHCTPYKTOPCKUE pabOTHl MO  MPOU3BOJICTBY,
XPaHCHUIO U BHECCHUIO B IMOYBY OPTaHUYECKHUX YJIOOPEHUH IOJKHBI OBITh HANIPABIICHBI HAa PEIICHUC
TaKWX 3a/1a4, KaK OoJiee MOIHOE WCIOIb30BaHUE CBOMCTB yMOOPEHHIA M MOBHIIIIEHHE WX OTHAYH. JTH
3aJja4d MOXKHO YCIICIIHO PEIIUTh C TOMOIIBI0 BHEAPEHUS MPOTPECCUBHBIX TEXHOJIOTUH W CPEACTB
BBICOKOIIPOM3BOIUTEIFHON MEXaHHM3aIlHH, KOTOphle O0eCIedrnBaloT MPOU3BOJICTBO yIOOpEHHHA C
TpeOyeMBIMU CBOWCTBAMHU M HEOOXOJUMBIM KadeCTBOM MX BHECEHHS B TOYBY, NPU MUHUMAIBHBIX
TPYAOBBIX U MaTepHalIbHBIX 3aTpaTax [1].

WzBectHO, 4uTO TOp( MCHONB3yeTcs HE B OTACIHHO B3ITOM BHJE, & B KaueCTBE YAOOpEHUS B
COCTaBe OPraHMYECKUX YAOOpPEHHH TOP(SHBIX KOMIIOCTOB, ITOCKOBJKY IIOJ BJIMSHHEM HaBO3a
TOp(sTHOI a30T 32 KOPOTKHIA MEPHO BPEMEHU CTAaHOBUTCS OoJiee MOJBIKHBIM U 00JIe€ TOCTYITHBIM
JUTSL PAcTeHHWs, CHIDKAeT KHCIOTHOCTH Topda, co3maer Oojee OaronpusiTHBIE YCIOBHS IS
MHUKPOOPTraHU3MOB, YUYaCTBYIOIIUX B Pacajiec OPraHuIeCKUX, B TOM YUCIIC a30TUCTBIX yaoopenuii. Co
CBOEW CTOPOHBI, TOP(, ONMUIKK U COIOMa, KaK MaTepHAIIbI, 00JIaJaloIIie BRICOKOW BIATOEMKOCTBIO H
BJIArOBITUTHIBAIONICH CIIOCOOHOCTBIO, XOPOIIO CHACPKHBAOT JKHXKY M aMMHAYHBIA a30T, KOTOPBIH
BBIJICIIAETCS TIPY Pa3I0KEHHH HABO3a, YTO TIO3BOJIIET CHU3UTD UX TOTepH [2].

Taxxe HEOOXOAMMO OTMETHTH, YTO BHECEHHE CBEXEro, HEroTOBOTO HaB03a MNPHBOAHWT K
CWJIBHOMY 3arpsi3HCHHMIO TOYBBI, YTO HAHOCHT OOJIBIION yIIEpO KYJIBTYPHBIM PACTCHUSM, CHIDKACT
YpO’KaliHOCTh, TOCKOJBKY CEMs COPHOTO PAacTeHHS B CBEXKEM HaBO3€ HE TepsieT CIOCOOHOCTH K
MPOU3PACTaHUIO, IIO3TOMY IPUTOTOBJICHHE HaB03a B KayeCTBE YAOOPEHUS — OTO OrpOMHAas
BO3MOYXHOCTB JJ151 OOpPBOBI C COPHSIKAMH.

W3BecTHO, 4TO CeMEHa COPHBIX PACTEHUIIH TEPSAIOT CIIOCOOHOCTHh K MPOM3PACTAHUIO B JIETHUI
nepuos B mwradene npu Temneparype 50..55°C B TeueHHe OBYX-Tpex MECSAIEB, a IPH TEMIIEPATyPe
30°C noru6aet nuib X Manas yacTs [3].

OTtrpy3ka yqoOpeHUs U ero BHECEHHE — Cepbe3Hasl TPaHCIOPTHO-TEXHOJOTHIeCKas mpoodiieMa.
ONBITHO-KOHCTPYKTOPCKUE M HAy4YHO-HUCCIICJIOBATEIbCKUE pPabOThl IO MEXaHM3allMd BHECCHHS
OpPraHMYECKUX YNOOpPEHWI IOJDKHBI OBITh HAIpaBlieHbl Ha pEIIeHHe TaKuX 3ajad, KaK II0JIHOE
MCIIOJIb30BaHKE CBOWCTB yIOOPEHUI M MOBBIIICHUE UX OTAa4YM. DTH 3aJa4d MOXKHO YCIEIIHO PEUIUTh
C TIOMOIIBI0 BHEAPEHHs MPOTPECCHUBHBIX TEXHOJOTUH W CPEICTB BBICOKOIIPOW3BOAUTEIHHONU |
pecypcochOeperaronieii MexaHW3aIluh, KOTOpble OO0ECIeYNBAIOT NPUTOTOBIEHHE YAOOpEeHUH C
TpeOyeMbIMU CBOMCTBAMH [P MUHUMAJIBHBIX 3aTparax TPyAa U CpeacTs [S].

KauecTtBO BHeceHHWs] OpraHWYecKWX yAOOpEHWi, TIaBHBIM 00pa3oM, 3aBUCHUT OT
COBEPIICHCTBOBAHUS (DYHKIIMOHAIBLHONW CXEMbI, TEXHHUYECKOI'O COCTOSIHUS MAIMHBI U (PaKTHUSCKUX
JIO3UPOBOK BHECEHHUS IPYTUX BUJIOB yIO0OpEHHMI, a TaKKe OT MX PAaBHOMEPHOI'O pacHpeesiCHHUs 110
Bcell 00pabaTbiBaeMOW TUIOMAAM — 3TO SBJSIETCS TJaBHBIM (haKTOPOM, OIPEENIAIOINM Ka4eCTBO
pabOThI MAIlIUHBI.

HEJIb UCCIIEAOBAHUA

1. CnabGkeHHE CETbCKOTO XO3SHCTBA MEMIEBEIMH W DKOJIOTHYECKH YHCTHIMA OPTraHUICCKUMU
yao0peHusiMu, Ha 0aze Topdh-HaBO3a;
2. DKOHOMHOE BHECEHHUE YJIOOpEHHWH, HETOCPEICTBEHHO Ha MOBEPXHOCTSIX ITOJIOC, BCIIAXaHHBIX
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MOJIOCOBBIM METOJIOM, ¥ BIONIb DSJIOB pAcCTeHHWH, B OPOCHUTENBHBIX MHHH-KaHaNIaX,
MIPOBEJICHHBIX BOJIM3M KOPHEBON CHCTEMBI PACTCHUH;
3. Pa3paboTka W COBEpIICHCTBOBAHHE BBICOKOMPOM3BOJIUTEIBHBIX H PECypcocOeperarommx
CEJIbCKOXO3SIICTBEHHBIX MAIlIUH JUJI/II BHECEHUSI YI00pEHUIA.
MATEPHAJIbI U METObI
Kak wu3BecTHO, TOphSHOH HABO3 SBIAETCA OMHUM U3 BAXKHEUIIUX CPEACTB HAKOTUICHUS
BBICOKOKAYECTBCHHBIX OPTaHMYECKUX BEIIECTB, KOTOPHIC MOXKHO MOJYYUTh Pa3IUYHBIMH ITyTSIMH.
CormacHO TpeAcTaBIeHHONH paboTe, MONydeHHe OPTaHWYECKUX YyMOOpeHHWH MPOUCXOIUT IIyTeM
HACBITIaHUS MTA0CTIMHU M CMEIIMBAHUS HIDKETIEPSUUCICHHBIX KOMIIOHCHTOB, B PBHIXJIOM COCTOSTHHUH 10
npeybKeHHOH TexHonoruueckoit cxeme (Puc. 1).
CocTaB OpraHMYecKoro yaoopeHus:
Topd — 50%
Hago3 — 30%
Omuiku — 7%
MunepanbHoe ynoopenue — 3%
CMech U3MeNbUeHHON COJIOMBI, TTOJIOBBI, CYXWX JTUCThEB U TpaBbl — 10%.

g wbdE

CornacHo TNpe;IOKEHHOH HaMu PaboTe, KOHEYHOE MOJYy4YeHHE OPraHMYecKOro yJaoOpeHHs ¢
HEOOXOMMBIM Ka4eCTBOM Pa3JIOKEHHUs MpoucxoanT 3a 15...20 xaeit (BMecTO ABYX U O0jee MecsIeB).
B 3akpeitoit 6morepmuueckoi kamepe (Puc. 1), rae Temreparypa peIxjiond cMecu U3 Topda, HaBo3a U
omunok pocrturaer  80..85°C, 4To MOYTM JMIIAET CeMEHa COPHBIX pPacTeHUH CIOCOOHOCTH
NPOU3PACTAHUS, TPOTEKAET I'yMH(UKAINS OPTaHMIECKUX BEIIECTB M HAKOIUICHHE MHIIECBHIX BEIIECTB
10 BCEH TOJIIIMHE ITA0ES.

Topd

MunepansHOe ynoOpeHHHe = Hagos
(®ocgoprrras myxa) Onmiku
Hago3 Topd

Puc. 1. TexHosioruyeckasi cxeMa NPpoOM3BOACTBA OPraHUYECKHX YA00peHuii:
1 — mradenp chIpbs A KOMIOCTHPOBAHUSA; 2 — MepeMelIaHHOe chIpbe; 3 — GHOTepMHYecKast
Kamepa; 4 — HaBec (0e3 CTEHOK) JUISI €CTeCTBEHHON CYNIKH ChIpbsi; 5 — YCTPOMCTBO JJisl
HCKYCCTBEHHOH CymIKH; 6 — YyCTpOHCTBO A8 M3MeT4YeHHUs] ChIpbs (M3MeabuHuTe]b); 7
TpaHcnopTep; 8 — ynakoBo4HoOe YCTPOiicTBO; 9 — MelIKH /UIsl ToTOBO#i mpoaykuuu; 10 — ckiian
rOTOBOIl NPOAYKINH.
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[IpencraBnenHas B J7aHHOM paboTe TEXHOIOTHS — IPOU3BOICTBO YAOOpEHUi Ha OCHOBE Topda 1
HaBO3a, OCYLIECTBIIACTCS B CIEAYIOIICH IMOCIEeNI0BATEIbHOCTH: Ha TPEIBAPHUTENLHO BBIPABHEHHOMN
TEPPUTOPHUH (IIPEANOUTUTENBHEE 0] HABECOM 0€3 CTEH, C LIEIbI0 3alUThI OT AOXKIEH), MOOYEepPEenHO,
CJIOSIMH HachInaeTcs cHadana Topd (Tomuunoit B 25...30 cM), 3aTeM HaBo3 (TommuHoi B 15...20 cm), a
3aTeM OIMUWIKA (TONIIMHON B 2...3 ¢cM). BrociaeacTBum, cjaou MOBTOPSIOTCS 0O TeX IOp, TTOKa BHICOTA
mrabens He pmocturaer 1,2...1,5 cm. Jlns momydenus: 60s1ee BHICOKOKAUYECTBEHHOTO yMOOPEHHS, MpH
VKJIaJbIBAaHUK IITa0eNsIMU TOp(a U HABO3a, KAKIBIM CIIOW JOJKEH OBITh 3achilmaH (OCPOpPHOBIM
MOPOIIIKOM HITH IPYTHM MHHEpPaIbHBIM YAOOpEeHHEM, HAIpUMEp KaJMiHHBIM yaoopeHuem (5...6 Kr Ha
ToHHY TOpda). [Ipu 3TOM, hochopHBIi MOPOIIOK BBOAUTCS B HABO3HBIN CIIOW, a KalnuiHOE yaoOpeHue
Y M3BECTH - B TOP(QSHOHN CcIIOH (3TH JO3UPOBKU 100aBOK M3BECTHBI U3 CPAaBOYHHUKOB) [4].

[rtabens u3 TOpdha, HaBO3a, COJIOMBI, IOJIOBBI M ONMIOK, 3aCHIIAHHBINA B BBILICYIIOMSHYTOM
BUJE, 4Yepe3 HeAemio IepeMemuBaetcsi Oynbao3epoM (B ciydae, Korna mTadenb 3achlllaH MoJ
OTKPBITBIM HEOOM) WM BpPy4YHYIO (TIO7 HaBeCcOM), 4TOOBI BCS Macca CTajlla OJHOPOAHOH, KOTOpas
3aTeM BBOAMTCS M 3achlaeTcsi B OMOTEPMHUYECKYIO KaMmepy, KyJa ¢ IOMOIIBI0 KOMIIpeccopa, B
OTIpeJICIEHHOH TO3UPOBKE B TEUCHUE CYTOK, ITOJIACTCS BO3IYX.

CMmech, pa3MmelieHHass B TE€PMETHYHO 3aKpHITOH OHOTepMHUYecKold Kamepe, depe3 3..4 mHA
HauMHAeT HarpeBatbcs. [Ipw 3TOM Temmeparypa H3Mepsercsl MEePUOJUYEcKH, 5-6 pa3 B CYTKH.
bnaromaps BbICOKOM Temmeparype BHyTpu IuTabensi, TeMmieparypa, HeoOXogumas Uis
MHUKPOOHOJIOTMYECKUX IIPOLIECCOB PA3IOKEHUs], ObICTPO CTAOMIIM3UPYETCS, YCKOPAETCS Pa3IoKECHUE
OpraHMYEeCKUX BEIECTB, BBIJACIEHHBIA aMMHAuyHBIA a30T HE Tepserca (He pacmpocTpaHseTcs B
atMoctepe, Omaromaps TEpPMETHYHOCTH Kamephl), W OH TMOTIOMaeTrcs TOphoM W BIAXKHBIMHU
omunkamu. TemmepaTypa B OMOTEpPMHYECKOH Kamepe pPeryjupyercs MOCPEACTBOM PETYIHPOBaHUS
KOJINYECTBA BO3yXa, 101JaBAEMOT'0 KPMIIPECCOPOM.

[IpuroroBienHyo B OHOTEpMUYECKON KaMepe cMech, depe3 8-9 mHel MepeHOCAT W CHIIT Ha
MEPEKPHITYIO CBEPXY IUIOINAAKY Uil CYyIIKH (B CiIydae HEOOXOJMUMOCTH), a 3aTe€M, B ONpEeIeHHON
MOPLMHU 3aCHITAIOT B W3MENbYHUTENb, YTOObI NPUAATh YAOOPEHUIO MEIKO3epHHUCTOE (OJHOPOIHOE) U
PBIXJIOE COCTOSIHUE, C MEJIbI0 TPENOTBPAIeHHsT 00pa30BaHKsI KOMKOB, a BIIOCJIEJACTBUU OPTaHMYECKOEe
yao6penue (T.H. OMOTYMYyC), MPUTOTOBICHHOE JUIsI IPOCEUBAHUS B BHOPAITMOHHOM CUTE (B TPOXOTE), U
C TIOMOIIBIO CIENUAITFHOTO 000pyMoBaHusl (WM BPYYHYIO) pou3BoauTCs pacdacoBka B 5, 10 u 15-
KHUJIOT'PaMMOBBIC ITOJIMITUIICHOBBIC NJIM CUHTCTUYCCKHUE MCIIKH.

B ciyuae BBICOKOH BIaroeMKOCTHM CMECH, B3ATOW M3 OMOTEPMHUYECKOM KaMephl, €€ CYyLIKY
MOYKHO TIPOW3BOJIMTH B YCTAaHOBKE JUISI UCKYCCTBEHHOW CYIIKH, Ky/Ja CMeCh OyIIeT JOCTaBISITHCS C
MOMOIIBIO TPAHCHIOPTEPA.

B KOMIJIEKCHBIX MEpONpPHUSATHAX IO BHEAPEHHIO WHTEHCHBHBIX TEXHOJIOTHH, Ba)KHOE MECTO
3aHUMACT MOBBIIICHHUC IUIOAOPOJHOCTU ITIOYBBI MYTEM BHECCHHA B HEC y,[[OGpeHHfI. B ceapckom
XO3SHCTBE MCIOJB3YIOT OpraHuyeckue (HaBo3, HABO3HAsI JKMKA, TOP(O-HABO3HBIM KOMIIOCT U Ap.) U
MUHEpaJbHble YA00OpEeHHUs, KOTOPbIE MOTYT OBITh B TBEPIOM W JKUIKOM COCTOSHHUH. Y IOOpeHus
BHOCAT B ITOYBY II€PEA HAYAJIOM ITOCEBA (OCHOBHOG BHeCCHI/Ie), B MOMCHT 3aC€HUBaHHWA HUJIN IIOCAAKN U
noclie mocesa (ImoaKopmka) [5].

Kaxk HU3BCCTHO, MalInuHBbI JJIL BHECCHUA YJIO6peHI/II>'I Nnpe€aHa3Ha4YCHbI KaK JUISL
TPaHCHOPTUPOBKM YAOOpEHHMs, TaK M AJS MX pa30OpachbiBaHHUS MO MOBEPXHOCTH IOJS O TOJHOTO
OTMOPOKHEHHUs Ky30Ba. OTpHLATEIFHONH CTOPOHON CYILECTBYIOIIMX HBIHE MAIIUH MOXHO CUHTAaTh TO,
YTO MpPH Pa30pachiBaHUU YIOOPEHUN IO MOBEPXHOCTH IOJII, UMEIOT MECTO 3HAYUTENIbHBIC MOTEPH
ynoOpeHuil, OCKOIBKY OHM HE CIIOCOOHBI pa3OpachkiBaTh yHOOpEHHE IUCKPETHO, TONBKO B TeX
BCIIaXaHHBIX MOJ0cax ompenaeraeHHon mupuHsl (15...30 cM), rae AOMHKHO MPOW3BOAUTHCS 3acCEBaHUE
CeMsiH, M 4TOOBl B OCTaJbHBIX HEBCIIAXaHHBIX IIOJIOCAX HE JOMYCTUTh BHECEHUE YAOOpEeHUH
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(pazbpaceiBanme). IlosToMy, HEoOXOmMMO pa3paboTaTh TaKyK CENbCKOXO3SMCTBEHHYIO MAIINHY,
KoTOopasi OblIa ObI CIIOCOOHA BHOCUTH YA0OPEHUS TOJIBKO BO BCaxaHHbIe nojockl (Puc. 2, Puc. 3), uro
CHHM3WT KOJIMYECTBO BHOCUMBIX YJIOOPCHUH, YIIyUIINT KAYeCTBO BHECEHUS YIAOBPEHUA U €ro OCBOCHUS
pacTeHHeM, B TEUCHUE BCErO BEreTaI[MOHHOTO MEPHOa, U KaK Pe3yJIbTaT 3TOT0, PACTCHUE TOXKE OyaeT
pacTu U pa3BUBaBTLCS WHTCHCHBHO.

450-700 MM

Puc.2. Cxema n0,10c0Boii 00padOTKM NOYBBI:
1 — BcmaxanHasi moJjioca; 2 - HeBCHAXaHHAS M0JI0ca; 3 — OpraHnvyeckoe yaoopeHue

I[J'Iﬂ O6eCHC‘ICHI/I$I Sq)q)eKTI/IBHOCTI/I BBITTIOJIHCHUA TEXHOJIOTHYCCKOr'0 Iponecca, MalluHbI JJISA
BHECEHHsI TBEPIbIX OPraHMYECKUX YAOOPEHHH TODKHBI OTBEYaTh CJICAYIOIIAM OCHOBHBIM
TpeOoBaHuAM [1]:

HaumeHoBaHue moka3arteJis 3HaveHHs NMOKAa3aTeJIeH
1. Tlo Bce¥i AnMHE U MIMPUHE yYacTKa 25
HEpaBHOMEPHOCTH pacnpesiesieHust ynoopenus %
2. Ilpu npoxoXxeHnH arperara 1o Bcei JUnHe 10
HEpaBHOMEPHOCTH JI03UPOBKH BHeceHus1, %
3. Jlo3upoBKa BHECEHUsI y100penusi, T/ra 10...80
4. OrknoHeHue GaKTHIECKOI JJ03bI OT YCTBHOBICHHOM, % +5
5. CKopoCTb ABMKEHHS arperara, KM/4 9..12

B cBsi3u c Tem, 4TO 3eMeNbHBIE YYACTKH IMEpPElUIM B YAaCTHYI0 COOCTBEHHOCTb M CTajH
MenkokoHTypHBIME (0,2...1,25 ra, ana ycnoBuil ['py3um), i TakuxX XO3SIMCTB HEOOXOAWMO
pa3paboTaTh Takue MajoradapUTHbIE TEXHHYECKHE CPEICTBA MEXAaHM3AIMH, C MOMOIIbI0 KOTOPBIX
OJTHOW W TOW >K€ MAIIMHOH MOXHO OYyJeT BHOCHTH OpraHWYECKHEe W MHUHEpaJbHbIC YIOOpEHHS B
BCIAXaHHbIE MOJOCHl, U B OPOCHUTENIbHBIX MHHH-KaHajaX, IPOBEACHHBIX B HENOCPEACTBEHHOM
OJIM30CTH OT KOPHEBOW CHCTEMBI PACTEHHH.

PE3VYJIbTATBI U OBCYXJIEHUE

Ilo cpaBHEHMIO cO CBOMCTBAMH IPYTrMX M3BECTHBIX OPTaHMUECKUX YINOOpPEHHM, MpenIoKeHHas
TEXHOJIOTHSI 00JajaeT CIeAYIOUIMMH NPEUMYIIEeCTBaMH: HH3Kas ce0eCTOMMOCTh; OHA SBISIETCS
SKOJIOTMYECKH YHUCTOH, ITOCKOJNBKY B HEH OTCYTCTBYeT CEMS COPHOTO pacTEeHHS, HMEIOIIYIO
CHOCOOHOCTh IpopacTaHusi (OHO CBAapWioCh B OHMOTEpMHUYECKOHl Kamepe, Onaromapsi BBICOKOH
TEMIIEpaType); MPH €ro BHECEHHH, HE MPOMCXOIUT AOMOJHUTENHFHOTO IPOM3PACTAHUS COPHBIX
pacTeHMi, a NpOpacTaHWE M pa3BUTHE  KYIbTYPHBIX pAacTEeHMH NPOTEKAaeT WHTEHCHBHO; OHa
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TpaHCHOPTAOEIbHA, MOCKONBKY SIBISCTCS PBIXJIOH, MMEET MEHBIIUI yIENbHBIH BEC M  COIEPIKHUT
HEeOOJBIIIOEe KOJIMYECTBO BJIATH, M MOTOMY €€ MOXKHO pacdacoBaTb B MELIKH I OTIPaBKH B MecTa
peanu3anuu.

CMech, IPUTOTOBJIEHHASI IO 3TOH TEXHOJOTHH ACUCTBYET Oosee pasHOOOpaHO Ha BaKHEHIINe
arpOHOMUYECKUE CBOICTBA MOYBHI M PE3KO MOBBIMIAET YPOKAMHOCTD CEIIbCKOX03HCTBEHHBIX KYJIBTYP
B IIOCJICAYIOIINE TOBI.

OnHO¥ 13 BaXHEWIIMX TOJOXKUTENBHBIX CTOPOH MPEAJIOKEHHOW TEXHOJOTHH SIBISIETCS TaKkKe
TO, YTO PE3KO COKPALIAIOTCS CPOKH INPHUIOTOBICHHS IEPETOPEBIIEr0 OPraHUYECKOro yAOOpeHH,
MOCKOJIBKY YCKOPSIETCSI MPOIIECC Pa3IOKEHUSI COJIOMBI, TIOJOBBl U APYTHMX OPraHHMYECKHX MpUMeceH,
MO3TOMY €r0 MOKHO IPOHU3BOAUTH B JIF000€ BpeMsi T0Jla U B JIFOOOM KOJHUYECTBE.

Pesynpratamu ocymiecTBieHUs POEKTa IPSMO WIK KOCBEHHO BOCIIOJIB3YIOTCSA: MHUHHCTEPCTBO
CEJIbCKOTO XO3SICTBA; OMBITHBIE XO3AHCTBA MO BHIPAIIMBAHUIO MPOMAIIHBIX KYJIbTYPHBIX PacTCHUIL;
BJIAJENblbl I[BETOYHBIX M OBOLIHBIX TEIUIML, JAYHUKH; JKUTENH OOJIBIIMX TOPOJOB - IS
BBIpAllIMBaHMs I[BETOB B TOpIIKaX Ha OaJlkoHAX; YacTHbIC JiMIA (KPECThSHE), BJaJCIOIIUC
COOCTBEHHBIMH U BCTIOMOTaTEIbHBIMHU XO3SIICTBAMH U arpOQHPMBI, a TaKkke arpoGupMbl U3 OJIMKHETO
3apy0exns (Poccust, Apmenus, AzepOaiimkan, Typrus u ap.).

Ha Puc. 3 mokaszaH OJHOOCHBIA TpHIEN Il BHECCHUS OPraHUYECKUX yIOOpEHHWH B IOYBY,
BCIAXaHHYIO IIOJIOCOBBIM METOIOM, KOTOPBIM MpeAHa3HA4YeH AJsl TPAHCIOPTUPOBKU HaBo3a, TOP(-
HAaBO3HBIX KOMIIOCTOB M IPYTMX OPTaHMYECKUX YIAOOpeHHMH M MX pa30pachlBaHUs IO MOBEPXHOCTH
BCIAaXaHHBIX MOJIOC, C TOMOIIbI0 0apa0aHHOrO YCTPOWCTBA, YCTaHOBIECHHOTO Ha 3agHeM OOpTy
mpurena. MeTaindeckuii Ky30B pa3OpachiBaTelsl yIOOOpeHWH B 3aaHell 4YacTH, IIapHUPHO 7
3aKperUIeH Ha pame 6, a epeHel yacTpio onpuaeTcs Ha pamy 16.

YcrpoiicTBo anst pa3OpachiBaHHS pa3MeIIeHO Ha 3aJHeM OOPTY M COCTOMT W3 OapabaHoB 9, Ha
KOTOPBIX 3aKpEIUIEHBl HAKIOHEHHBIE B pa3lW4HbIE CTOpPOHBI Jomatel 8. Ha ocum OGapabanma 13
3aKperuieHbl YeThipe OapabaHa 9 c jonaramu, MIUPUHA KOTOPBIX COOTBETCTBET HIMPHHE IMOJIOCOBOM
Bcrmamkd (= 30 cMm), Tme JOMKHO TPOM3BOIWTHCS pa3OpachkiBaHUEe (BHECEHHE) YAOOpeHUil.
HaxnoHeHHBIE B pa3ivyHblE CTOPOHBI JIOMATHI, OJHOBPEMEHHO W3MENBYAIOT 3aTBEPAEBIIYI0 Maccy
ynoOpeHus, a Takke 00ecTieunBaIOT €ro paBHOMEPHOE pa3dpachiBaHUe TI0 BCIIaXaHHON TTOBEPXHOCTH.
bapaban 9 c nomatamu IPUXOJUT B JEHCTBHE C MOMOIIBIO MEMHON mepenadn 12, oT 3Be30YKH S,
3aKperuieHHOW Ha BenymieM Baie 19. Cama ke 3Be370YKa 5 MPUXOAMT B JICHCTBHE OT Bana oTOopa
MOIIHOCTH 1 TpakTopa, ¢ MOMOIIBIO KapJaHHOW Iepenadn 2 U KOHu4eckoro peaykropa 4. C menbro
9KOHOMHOTO BHECEHHS yIOOPEHH, T.€. JUIsi BHECEHHUS YIOOPEHHS 0 NIMPHHE TOJIBKO BO BCIIAXaHHYIO
MOJIOCOBBIM ~ METOJIOM ~ MOBEPXHOCTh, KaXIbld OapabaH C JomatamMM 3aKpbiT  pyKaBaMu
(orpaHMUMTENAMHU) pacceuBaTessl yAOOpeHHH, 3aIHMMHA M OOKOBbIMU cTeHKamu 10. YnoOpenue Ha
jonarax — IMojaeTcs C TOMOIIbI0 CKpeOkoBoro TpaHcmoprepa 20. s HenpepbIBHOH MMojadu
ynoOpeHuii nomatamm ©OapabGana, OapabaHbl 9 oTHeneHsl JApYr OT JApyra JBYXT'PaHHBIMHU
OTpa)kaTeJsIMHM HampaBuTeNns ynoopenwuii 14.

CkpeOKOBBIH TpaHCIIOPTEP MPHUXOJHUT B JABHKEHHE OT PEAYKUTOPA, C MOMOIIBI0 KPHUBOIIHUITHO-
[IATYHHOT'O M XparoBOr0 MEXaHU3MOB (Ha YepTeKe HE BUJCH).

CKOpoCTh JIBIXKCHHUSI CKPEOKOBOTO TpPaHCIIOpTEpa PpETyIUpyeTcss H3MEHEHHEM pajHnyca
KPHUBOLIHUIIA.

I'py30onogbeMHOCTh OIHOOCHOTO IpHIena cocTaBisier 1,5 T; mupuHa pa3OpachBaHUS
ynobpenust 1, 2 M, cymMMapHasi IIMpUHA BCIIAXaHHBIX M HEBCIaXaHHBIX Tonoc — 2,4 M; pabodas
ckopocTh 10...12 kM/4; 00BEM Ky30Ba ¢ OCHOBHBIMM GopTamu — 1,8 M3, ¢ 10N0IHUTENEHBIMY GOpTAMH
- 25M.
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Puc. 3. Cxema 0qHOOCHOT0 NpHIeNa A5 pa30packIBAHUSI OPraHMYecKoro yro0peHnust B

— KOHMYeCKMil peayKTop; 5 — Beayuiasi 3Be3104Ka; 6 — pama mpuuena; 7 — mapHup Ky3oBa; 8 —
Jonathl s BbIOpoca ynoOpenusi; 9 — OGapaban nas 3akpemieHus Jomar; 10 - pykaBa s

ast

VYV

VYA

BCHAXaHHbIE MOJIOCHI:
1 — Bas1 0TOOpa MOITHOCTH TPAKTOPa; 2 — KapJaHHAasl Nepeaaya; 3 — MoABeCKa KapJaHHOTro BaJia; 4

¢ 30cMm |40 ceM 30_0.;1 > l40 oMl e 30_c.\.x 40 cm 30 cMm >
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HanpBJeHUsl BbIOpoca yno0penusi; 11 — Begomasi 3Be3nouka; 12 — nenHasi mepegaya; 13 — ochb
O0apabGana; 14 — aByXrpaHHble OTpa)kaTeJu HampaBuTeasi yaoOpenuii; 15 — ky3oB; 16 — onopa
Ky30Ba; 17 — ocb mpunena; 18 — ky/1a4ok [uisl IprIena K Tpakropy; 19 — Beaymuii Ban peqykropa;

20 — ckpeOkoBbIii TpaHcnopTep; 21 — opranmyeckoe yaoOpeHue; 22 — HampasJieHHEe JBH/KEHUS

yAo0peHHs1 K pyKaBaM AJs cOpoca y100peHust.
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Kunemarndeckasi cxemMa HOBBIX MAIlIMH JJIsi BHECCHUs YIOOpEHHUH B BCIIaXaHHBIC MOJIOCHI U B
OpPOCHTEIIbHBIC MUHU-KaHAJbI, IPOBEJCHHBIC B HETIOCPEACTBEHHOW OJM30CTH OT KOPHEBOH CHUCTEMBI
pacTeHui oka3zaHa Ha Puc. 4.

PRI 7

Puc. 4. Cxema MalIuHbI AJ151 BHeCEHUSI OPraHUYecKUX (MUHEPAJIbHBIX) YA00peHHii B BCIaXaHHbIe
M0JIOCHI 1 MUHU-KAHAJIBI:
1 - Ky30B 1151 y100peHusi; 2 - cKpeOKOBBIii TpaHCHOPTeP; 3 — BaJl TPaHCHOPTePa; 4 - TpakTop; S
— KOHMYecKasi 3y0uaTasi mepeaaya; 6 — muIMHAPHYECKas 3y0uaTas mepegada / - IIHeK; 8§ -
3Be3104Ka; 9 — nenmHas nepexava; 10 — onmopHele kojieca; 11 — myn; 12 — 3youaras mydra; 13 -
muoep.

MamuHa arperatupyercsi ¢ Tpaktopamu Tarosoro kiacca 0,6...1,4 T, 1 cOCTOUT U3 Ky30Ba IS
yao0penust 1, ckpeOKOBOro TpaHCHOpTepa 2, Bajd 3 KOTOPOro NPUXOIUT B ICHCTBHE OT Baja oTOOpa
MOIIIHOCTH TPAKTOpa, Maphl KOHMYECKON 5 W HWIMHAPHYECKOW 6 IIecTepeH, IIHeKa 7/, KOTOPBIH
MIPUXOJUT B ABIKEHUE OT YCTAHOBIEHHON Ha Bayie 3 TpaHCIOpPTEpa 3BE3JJ0UYKHU 8, C TOMOIIBIO LIETTHOU
nepenaun 9, u ot xomec 10.

Bo Bpemst paboThl arperata B MEXIypsAbsiX, YTOOBI IPEAOTBPATHTEH MOBPEXKICHUE PACTECHHS
KOPITyCOM IIHEKa, Ha HeM ycTaHoajieH wryn 11.

C moMo1Ip0 Takoi MaIlIMHBI MOKHO MPOU3BOINTH BHECEHNE OPTaHMYECKUX YIOOPEHHUH B ABYX
COCTOSIHUSIX (TBEPAOM U BS3KOM, C BBICOKOM BI@XHOCTBIO) U T'PaHYJIHMPOBAHHBIX MHHEPAJIbHBIX
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yIoOpeHuil.

[Ipu BHECEHMU TBEPABIX OPraHMYECKHX YAOOpEHHI, MallMHA Pa0OTaeT CIEAYIOIINM O0pa3oM:
1I0CJIe 3arpy3KH ynoOpeHus B Ky30B 1, Korza arperat HagyHeT ABUIaThCsl B MEXKIYPsIbsX, BCIAXaHHBIX
MIOJIOCOBBIM METOJOM, C MOJKIIOYeHHEM 3yOuaroii MydThl 12 K KOHMYECKOH HIECTepHE 5, Tarke
BKITFOYAETCA CKPEOKOBBI TPAHCIIOPTEP 2, KOTOPHII IepeMeIiaeT yaoOpeHre K IIHEeKY 7 1 3aChINaeT B
Hero. [lomyueHHyr0 MOpIMIO, MIHEK Pa30OpOCUT B OPOCUTEIbHBIE MUHU-KaHAJ, IPOBEACHHBIH BAOJb
PSI0B PACTEHUMN.

BHeceHune BA3KHX, WM BBICOKOBIAXHBIX OPIraHUYECKUX yIOOPEHUI IPOU3BOANTCS C TIOMOLIBIO
TOI K€ MaIIMHBI ¥ B TOW K€ MOCIe0BAaTeILHOCTH, YTO W BIPEABIIYILIEM CIIydae, a TAKKe C IOMOIIBIO
ycraHoBJIeHus mubepa 13 Ha He0OOXOAUMOM YpOBHE.

BHeceHne rpaHyNTpPOBaHHBIX MUHEPAIbHBIX YAOOPEHHH C MOMOLIBI0 MAIIMHBI MOXET
MIPOM3BOJMUTHCS YBEIMUCHUEM MEPEJATOYHOTO OTHOIICHUS IMUIMHATNNYECKON IIecTepeHuaToN Maphbl
Y 3aMEHOM JICHTBI CKpeOKOBOTO TPAHCIOPTEPa M CHUIKEHUEM CKOPOCTH €ro ABIKeHHs. Bmecte ¢ HUM
TaKKe CHIDKaeTcss M 4YacToTa BpalleHWi I1iHeka. CaMOBBICHIIAHME YJIOOpeHHS U3 Ky30Ba
CIePKUBAETCs ¢ MOMOIIBIO mubepa 13.

W3-3a MENKOKOHTYPHOCTH YYacTKOB (EpPMEPCKUX XO3SICTB, CpeOHssl AJMHA KOTOPBIX
nocturaet 80...150 M, a Takxke Mo pacyeTam aBTOPOB JaHHOW pabOTHI, OTyYEHHAs UTMHA BHECCHUS
ymoOpeHUsT TO0 O0OMM HAMpaBICHUSAM IMPEaNoNoKuTeNsHo paBHa 320 M, T.e. 00BeM Ky30Ba
JOCTaToOueH Ui padoThl B MEKAYPAIBIX B 3aTPYKEHHOM COCTOSIHMM, YTO MUHUMHU3UPYET KOJTUIECTBO
XOJIOCTBIX XOJIOB M pacXo/ibl FOPIOYe-CMa30uHbIX MaTepHaloB.

Takum 00pa3oM, BHECEHHE C MTOMOIIBIO TPENIOKEHHON MAIllMHBI YIOOPEHU B OpPOCUTEIHHBIE
MUHH-KaHaJbl BOJM3M KOPHEBOW CHUCTEMBbI PACTEHUH M B MOBEPXHOCTh BCIAaXaHHBIX MOJOC Ooiee
SKOHOMHUYHO M KadeCTBEHHO, YeM C IIOMOIUBIO CYIIECTBYIOLIMX HBIHE MAIlUH IPH CIUIOLIHOMN
00paboTKe MOYBBI, MOCKOJBKY OPraHMYecKoe yIOoOpeHHE MOCTENEHHO PacTBOPSIETCS] OPOCUTENBHOM
BOJIOW MM aTMOC(HEpPHBIMH OCaJKaMH, a TakXKe Jydllle YCBAaUBAETCS PACTCHUEM B TEUCHHE BCETO
BereTaTMBHOro rnepuona. Pacnpenenenue ynoOpeHus: Kak B OPOCUTEIBHBIX MUHH-KaHaJax, TaKk U 10
MOBEPXHOCTSM BCHAaXaHHBIX TOJIOC ABJISETCS paBHOMEPHBIM (HEpaBHOMEPHOCTS 6...8 %), a 103upoBKa
BHECEHUS] — CTaOMIIBHON (HepaBHOMEPHOCTH 4...6 %), M0ATOMY POESKTUPOBAHKUE W BBIITYCK MAIIUH C
TAKUMH XapaKTePUCTUKAMH MO3BOJIMIHN OBl COKPATUTh pacxosl yA0OPEHHH, a TaKkKe CIOCOOCTBOBAIN
OBl CHIDKEHUIO C€0ECTONMOMOCTH CEIHCKOXO03SHICTBEHHOM MPOIYKIIMH 1 TIOBBIIIEHUIO YPOXKAIHOCTH.

BbIBO/IbI
1. Tony4yenue ynoOpeHHWs C HEOOXOIWMBIM KadeCTBOM pa3lioKeHHss Ha Oaze Topd-HaBo3a, ¢

MOMOIIIbIO TIPE/ICTABICHHOW TEXHOJOTHHU IMpoucXoauT 3a 15..20 nHed, BMecTo ABYX M Oosee
MECSILIEB, KaK 3TO NPOUCXOAUT MPH HbIHEIIHEH TEXHOIOTHY;

2. HarpeBanmem cmecu B OHMOTEpMHYECKOH Kamepe MpH BBICOKOH TeMmIepaTrype, KOJIHYECTBO,
HaxXOJIIMXCS B HEHl CEeMsH COPHBIX pacTeHHH, 00JaJaroIiuX CIOCOOHOCTBIO NMPOU3PACTaHMSA,
NPakTUYeCKH CBOAMTCS K Hymo (M3-32 uX cBapuBaHus). OpraHudeckoe yaoOpeHHe,
MPUTOTOBICHHOE IO  TPEVIOKEHHOM  TEXHOJOTHMH  TOJIOKUTENIbHO  BO3ACWCTBYET Ha
arpOHOMUYECKHE CBOMCTBA IOYBBI, YTO 3HAYMTEIHHO IOBBIIIAET YPOXKAHHOCTH MPOMALIHBIX
KYJIBTYD;

3. YnoOpeHue sBIsSETCS DJKOJIOIMYECKH UHUCTBIM, HMMEET HHU3KyI0 Ce0eCTOMMOCTh, CHIKEHa
3aCOpSAEMOCTb ITOCEBOB COPHOW PACTUTEIBHOCTBIO, @ POCT M Pa3BUTHE MPOMALIHBIX KYJIBTYD
MPOUCXOJUT MHTEHCUBHO;

4. VYnpoOpeHue TpaHCIOPTAOENbHO, HAXOIUTCA B PBHIXJIOM COCTOSIHUM W COIEPXKHUT Majoe
KOJIMYECTBO BJIArM, MOATOMY MOXeET ObITh pacdacoBaHO Ui peajiu3allid B MEIIKH Pa3zHOTO
obwema (5, 10 u 15 kr);
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5. Pa3paboraHa KOHCTPYKIHMS Tpullena Ui BHECEHHS OPTraHUYEeCKHX VYIOOpHHM, KOTOpas C
MIOMOIIBI0 PYKaBOB BHOCHT YIOOpEHHS TOJBKO BO BCHAaxaHHbIE MOJOCHI, MHpHHOHN 15...30 cM,
YBEJIMYMBACTCS OKOHOMHSI OpPraHWYECKHMX YHOOpEHHH, yiIydmiaeTrcs KadyecTBO BHECEHHS
ynoOpeHusl 1 ero yCBOCHHS PACTCHHEM B MEPHOJ] BeraTallid, U KaK pe3yibTaT 3TOro, PacTeHHS
PACTyT M pa3BHBAIOTCS HHTEHCHBHO;

6. PaspaboraHa KOHCTPYKIHMS MAaIIWHBI, KOTOpas CIIOCOOHA BHOCHTh KaK OpraHMYECKHe, TaK M
rpaHyJIMPOBaHHbIE MHUHEPAJbHBIE YJOBPEHUS B OPOCHTEIBHBIX MWHH-KaHalaX, MPOBEACHHBIX
BOJIM31 KOPHEBOM CHCTEMBI pacTCHHUI;

7. Pacnpenenenue ynoOpeHHH, Kak BO BCIIaXaHHBIX MOJI0OCAX, TAaK U B OPOCUTEIBHBIX MUHHU-KaHaJax,
0 BCEH ANMHe, SIBJIAETCS paBHOMEPHBIM, HEPaBHOMEPHOCTH He mpeBbImaeT 8...10%, a 1o3upoBka
BHECCHHS CTa0MIIbHOM, HEpaBHOMEPHOCTH — 4...6%;

8. I'py3omoabeMHOCTh OTHOOCHOTO TIpHIIeTa cocTaBisieT 1,5 T; mupuHa pazdopacbiBaHus yr1oOpeHus
1,2 M, a cymmapHasi oOpaboTaHHasI IIIMPHUHA BCTIAXaHHBIX M HABCIIAXaHHBIX T0JOC B meioM — 2,4
M; pabouas ckopocth — 10..12 kM/4; 00beM Ky30Ba ¢ OCHOBHBIMH Gopramu — 1,8 M3 a ¢
JIOTIOJIHUTELHBIME (BO3BBIIIEHHBIMM) GOpTamMu — 110 2,5 M°,
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THE MACHINES FOR ORGANIC FERTILIZER TREATMENT
P.V. Zelyoniy* A.G. Samadalashvili, I.M. Bardachidze, A.N. Lomidze
*Belarusian National University, Minsk, Belarus, petr_zeleny@tut.by
Akaki Tsereteli State University
Summary
The technology for producing friable organic fertiliuzers on the basis of the mixture of peat, manure,
sawdust, shredded straw, chaff and mineral fertilizers has been presented. The design schemes of trailer for
application of both organic and mineral fertilizers on the surface of the ploghd strips, as well as in the irrigating
mini-channels made close to the root system of plants have been developed.
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CBAPHAS KOHCTYKIHMSI PABOYEI'O OPTAHA ITIOJIOCOBOM
IMAXOTHOM MAIIIMHBI

I1.B. 3eaennlii*, A. CamaganamsBuin, A. Jlomuaze, U. lanynamsuiau
**Benopycckuit Hamuonanbubiit TexHudeckuii Y HUBEpPCUTET
I'ocynuBepcurer um. A. lleperenu

B pabome paspabomansl pabouue opzamnvl C6apHbIX KOHCMPYKUUI Ol NON0COBbIX NAXOMHBIX
mawun. B ycnosusax jIxkcnayamayuu, ¢ yuemom cui, Oe€iiCEyIOWUX HA C8APHbIE UWIGbI ROOOOPAHbL
Mamepuansl COCMAGIAAIOUUX IIEMEHMO8 KOHCMPYKYUIL PAdOUUX 0P2anoe, U yCMAaHOoG1eHbl ORMUMATIbHbIE
ycnosus ceapku. Pacuemwt nokazeliearom, umo gpaxmuyeckue cunsl, oeiicmeyloujue Ha padouue opzamvl
3HAUUmMENbHO HUMCE PACUEMHBIX CUL.

Paszpadomannasn ceaphas KOHCMPYKUUS HAOEIHCA, U 603MONCEH ee CEPUIHDLIL 8bINYCK.
B omauuue om uzgecmuuix 1emexos, npedycCMompena 603MONCHOCHLL Pe2yIUpPOSanus y2ia HAK10Ha K
nouGe, YMO RPUGOOUNM K CHUIICEHUIO CUIbL CORPOMUGIEHUS ROYGbL U MOWHOCIU 08UZAM €IS,

OHUM U3 OCHOBHBIX YCJIOBHUI MHTEHCHBHOTO Pa3BUTHS CEIBCKOTO XO3SIMCTBA SBIISIETCS IIUPOKOE
BHEJPCHNE HAyYHO-TEXHHYECKUX JOCTIDKCHUH B IIPOM3BOACTBEHHBIE MTPOIIECCHl MEXaHU3ALNH.

CenbCKOXO0351ICTBEHHAs TEXHUKA, KaK M3BECTHO, OTIMYaeTcs OoiblIMM pa3sHooOpazueMm. Cpenu
HHUX €CTh TaKH€ MAIMHBI U OpYIus, padoune OpraHbl KOTOPHIX B3aMMOJCHCTBYIOT C MOYBOM, YTO B
CBOIO OuYepe/b OTHOCHTCS K YHCIY CaMbIX DHEProeMKuX omeparud. [losTomy mpu CHaOXKEHUH HIH
MPOCKTHPOBAHNH CENbX03MAIINH BHUMaHUE JIOHDKHO OOpYIIaThCsl HE TOJILKO Ha MX KOJIUYECTBO, HO U
Ha yBeJMYEHHE TTOKa3aTeNle KauecTBa M HaJeKHOCTH.

OCHOBHOM MNPUYMHON HU3KOM HANEKHOCTH M MO SPQPEKTHBHOCTH pabOYUX OpraHoB
Pa3IMYHBIX TT0YBO0OPAOATHIBAIONIMX MAIIMH SBIISCTCS HECOBEPIICHCTBO Pa3paOdOTKM KOHCTPYKIMU Ha
CTaud ee Co3MaHus (IIPOEKTUPOBAHU).
[TosTOMYy BOOpYKEHHE MAaOKOHTYPHBIX
(depmepckux  (KpECThSHCKMX) XO3SHCTB
HA/IGKHBIMA TEXHUYECKUMH CpPEACTBAMH
MaJoi MEXaHu3aluh HMeeT OoJblIoe
3HAUCHHE U1 PELICHHS COLMAIBHBIX W
OKOHOMHYECKHX 3aJad  CTpaHbl. JTO

IIO3BOJIACT IIOBBICUTH YPOBCHb

Puc. 3.

Puc. 4.
MEXaHUu3alnun B HpOI/I3B OACTBE TaKux

3HAYUTEIBHBIX KYJIBTYp, Kak 3€pHOBBIE,
CBEKJIa W Jp., a TaKkKe I03BOJIIET
3HAYUTEIBHO COKpAaTHUTb JOJII0

HEMCXaHNU3UPOBAHHBIX ornepanumn npu

g yXOJ€ ¥ pa3BEIEHUH OrOPOJHBIX M
] ] IUIOIOHOCSIIMX KYJIBTYP.
5 [ e C Lempl0  YaCTUYHOIO pEIIEHHs
S poOIeMbl HaMH ObUT pa3padoTaH padoumii
/( Oprad CBapHOM KOHCTPYKIMHU MOJIOCOBOM
PgiZ Ny Do NaxoTHOM MauHel (puc. 1).

PaGouwnii opran, npeacTaBIeHHBIN HA

% PHUCYHKE, COCTOUT U3 TJIaBHOTO JieMexa 1 ¢
He, 2,
KpBUTOM 2, OOKOBBIX PEXYIIUX HOXeH 3,

KOTOpBIE TOCPEACTBOM ceper 4 Oontamu
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YKpPEIUIEHBI Ha paMe TPaKTIopa, a
KpbLUIo 2 nemexa |1 mpuBapeHo K Hoxam 3, C Henblo YBeTUUEHHs )KeCTKOCTH CBApHOW KOHCTPYKIIUU
00a pexynmx HOXKa HATSHYTH y JeMexa 6onramu 5.

B mpouecce skciutyaranuu, mMpy  MaxoTe, Ha AJIEMEHTH pabodero opraHa BIHSAIOT CHIIBI
Pa3IN4YHOM BEIMYMHBI U HANPSIKEHUS, KOTOPhIE BO3IACHCTBYIOT Ha CBapHbIE IIBBI KOHCTPYKLUH U
BBI3BIBAIOT €€ paspylueHue. Cxema cuil, 1eHCTBYIOIMX Ha MaXOTHBINA OpraH, I0Ka3aHa Ha puc. 2.

Ha paGounii opran, Bpe3aromuiicst B 3eMJI0, CO CTOPOHBI CTEHKH pacIiallky JeiicTByeT OOKoBast
cuia peakuuu Peox, @ C mepenHeil cTOpOHBI Ha IJIaBHBIM JIeMeX, KPbUIO U OOKOBBIE PEXKYLIHE HOXKHU
JEHCTBYIOT CHIIBI CONPOTHBICHUS R1, HOpManbHas cuna R, cuia TskecTn cpe3aHHoro ¢iiosi mouBsl G.
YkazaHHbBIE CUIIBI BBI3BIBAIOT pa3pylICHUE CBAPHBIX IIBOB C Pa3UYHON HHTEHCUBHOCTBIO.

BokoBble cribl BOSHUKAIOT B MOMEHTBI IOTPYXKEHHUS IAXOTHOI'O OPraHa B 3eMJII0 U W3BJICUCHUS
U3 Hee MpH HENPAMOIUHEHHOM [BW)KEHUHM TpPakTopa A0 MOBOPOTa B KOHIE TOHa B pe3yJbTare
3ama3bpIBAIOIIEr0 M3BJICUCHUSI padoyero opraHa W3 IOYBBI WJIM OTKJIOHEHHS OT HPSAMOJIMHEHHOIO
JBWKEHUSI ITPU pacTalike cKioHa (10 IPUYWHE COCKalIb3bIBAaHHUS TPAKTOPa K HIPKHEMY Kpalo CKIIOHA).

Jlemex wm3rotaBnuBaeTcst U3 ctanu JIS3, KpbUIO W3 YIIIEPOAMCTON CTaju, JIE3BUS OOKOBBIX
PEeXYIIUX HOXKEH U3 BBICOKOJIETUPOBAHHOU cTanu X6®1, Tena, KOTOpbIE CBApEHbI IPYT C APYrOM, U3
YIIIEPOJUCTOM CTalu.

W3BecTHO, 4TO yBeNWYCHHE KOJIMYECTBA YIVIEPOAA B CTAIM 3aTPYAHSACT MPOLECC CBApPUBAHMA,
YTO BBIPAXKAETCS MOBBILICHUEM MPOYHOCTH M MOHMKEHHUEM IUIACTUYHOCTU CBAPHOTO COEAMHEHMS B
OTHOIIIEHUU BO3HUKHOBEHMIO TpentuH [1].

Bo un3bexxanne ykazaHHBIX TPYAHOCTEH A BCEX BHIOB CBAPKHU IUIABJICHUEM B KOHCTPYKLUH
ObLTH c(HhOPMYJIUPOBAHBI CICIYIOIINE PEKOMEH IAIINN:

1. BeiOop peKuMOB CBapKH, 0OECIIEUNBAIONINX HU3KOE COJEpKaHHEe OCHOBHOTO MeTajula B CBapHOM
LIBE.
2. Bribop ontumanbHOTO KO3 dHineHTa GopMbl HIBaA.

w

. IIpeiBapuTENBEHOE HArPEBAHKE CBAPUBAEMOTO MeTaila 110 Temneparypbl 200°C.

4. Ucnonb3oBanue aektpogoB Mapku YOHUM-13/55 u YOHU-13/45 ¢ dTopuaHO-KaIbIIMEBHIM
nokpeitdeM. [Ipu 3TOM HEOOXOJMMO, YTOOBI METaul OCTHIBaJl MEIJICHHO, C HCIIOJIb30BaHHEM
HHU3KOM CKOPOCTH CBapUBaHMS U IIPEIBAPUTEIHLHOTO HarpeBaHuUsl.

[Ipu pabote coennHeHMit Ha cpe3e pacueTHas hopmyna uMmeet Buf [2]:
P=2[7] 0.7 - k- I,
rae [t]=960 kr/cm? — 1omycKaeMoe HaIpsKEHHE B IIBE [P CPE3E;

k=1 cm — karer mBa (puc. 3).

| =15 cm — mmuHa mBa (puc. 4).

B pesynprare pacueToB ObIIO ycTaHOBJIEeHO, 4To P=20160 Kr HAaMHOTO TMPEBHINIAET BETUIUHY
CHWJI, JCUCTBYIOIIMX Ha pabouWii opraH BO BpeMs MaxOTbl, MO3TOMY MOXKHO 3aKIIOYUTh, YTO
pa3paboOTaHHBIH HAMH TAXOTHBI pabo4Mii OpraH CBAapHON KOHCTPYKIIMH SIBISICTCS HAJIe)KHBIM U
JOJTOBEYHBIM, 1 BO3MOXKHO €T0 CEPHIHOE HM3TOTOBJICHHE JUI arperaTUpOBaHUS HA MOTOOJIOKE U
MajiorabapuTHBIX TPAKTOpax.

Paboune opraHel HM3BECTHBIX NaXOTHBIX OPYAWH, NPU BCHAXWBAaHUM IIOYB C Pa3IMYHBIM
yIeNbHBIM CONPOTUBIICHUEM HE JaeT BO3MOXHOCTU PETyJMPOBaHUS yIila HaKJIOHA JieMexa (KJIMHa) K
MOYBe, MpeAHa3HaueHbl TOJIBKO ISl BCIAIIKY MOJ OJHHM ITOCTOSHHBIM yTJIOM HAaKJIOHA JIeMeXa, 9To
HE3KOHOMHUYHO, TMOCKOJBKY NpH 00paboTKe CpelHUX M TSDKENBIX IO0YB, AJs BbIOOpa HaAJeKallero
yria HakJIOHa JieMexa K TI0YBe, pPE3KO YBEIWYHMBACTCA YJEIbHOE COMPOTUBICHHE TIOYBBI M
norpebiiieMass MOLIHOCTh JIBUTATENs, YXYIIIACTCA KAadyeCTBO pa3pylIEHHS KOMBEB, MOBEPXHOCTh
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TIAITHA TTOTyJaeTCsl KOMKOOOPa3HOW W HEPOBHOM, MOSIBIISIETCSI HEOOXOIUMOCTD IMTOBTOPHON 00paOOTKH
MOBEPXHOCTH MOYBHI (1IepeOOpaBHUBaHNE, TTOIPABHUBAHUE), @ 3TO MPUBOJUT K YBEIUUYCHUIO pacXoaa
roproYe-CMa304HbIX MaTepHalOB M TPYIOBBIX 3aTpaT, W B KOHEYHOM CYETE YBEIWUCHHIO
ce0eCTOMMOCTH ypOXKasl.

[TonoXuTenpbHONW CTOPOHOM IOJIOCOBOTO MaXOTHOTO pabodero opraHa, Mmoka3aHHOTO Ha pHC. 5
[3] mpm 00paGoTKe MMOYB C pa3TUYHBIM YyIEIBHBIM CONPOTHBIECHHEM, SBISIETCI BO3MOXKHOCTH
pEeryJIMpOBaHUsl yIJia HAKJIOHA K TIOYBE JieMeXa, BCTABJICHHOTO B OMOPHl OOKOBBIX HOXEH C
BO3MOKHOCTBIO MTOBOPOTA, & TAK)KE COKPAIIEHUE CHIIBI COMPOTHUBIICHUS U MOITHOCTH IBUTATENS. JTO
JIOCTUTAETCS TEM, YTO JIEMEX OJHHMM KOHIIOM, C HI)KHEH CTOPOHBI, B Omopax OOKOBBIX HOXEH
IIAPHUPHO YCTAHOBJICH C BO3MOXHOCTBIO MIOBOPOTA, a BTOPBIM KOHIIOM - C BO3MOXKHOCTBIO TTOBOPOTA
1 (PUKCAIUH 110 OTHOIICHHIO K HOXKaM.

Puc. 5. IloJsiocoBoii naxoTHbI pado4uii oprau:
1 — Croiika; 2 — Pexxymmue nHoxu; 3 — Jlemex (knun); 4 — Hlapuup; 5 — @uxcarop Jemexa (KIUHA).

VYCTpoicTBO COCTOUT U3 CTOMKH 1, Ha KOTOPO# MKECTKO MPUKPETIEHBI MTOYBOPEKYIIIHUE HOXKH 2,
MEXIY KOTOPBIMH BCTaBJIeH JieMeX (KJIMH) 3, KOTOpPBIH C BO3MOXHOCTBIO IOBOPOTa CO CTOPOHBI
HepaboTaroneld TOBEPXHOCTH, HIKHUM KOHIIOM, YCTaHOBJICH B HIapHHpax 4, a ¢ BO3MOXKHOCTHIO
NoBOpOTa M (UKCAMM BTOPHIM BEPXHMM KOHLIOM 3akperuisiercs ((puxcupyercs) Ha ¢ukcarope
00KOBBIX HOXKe# 2. [T0110cOBOI MaxOTHBIN OpraH, C IIOMOIIBIO CTOWKH | YKperieH Ha paMe MallluHBI.

[TosocoBo#i MaxoTHBIN OpraH paboTaeT CIEAYIOIIMM 00pa3oM: J0 Hayajia BCIIAIIKH, JIEMEX,
YCTAHOBJICHHBIH B mIapHupax 4 OOKOBBIX HOXEW 2 B COOTBETCTBUM C M3BECTHBIM YJEIBHBIM
COIIPOTHBIICHUEM TIOYBBI, TIOBOPAUUBAIOT ITO/I OTIPE/ICIICHHBIM YIIIOM M BEPXHUM KOHIIOM (PUKCHUPYIOT
Ha (ukcaTopax 5 OOKOBBIX HOXKEH, B pe3yJbTaTe Yero HAYMHAIOT MOJIOCOBYIO 00pabOTKY MOYBHI.

[MTy6aukarust npoduHaHCcHpoBaHa U3 OropKeTa HaydHoro npoekta AR/40/9-250/14.
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WELDED CONSTRUCTION OF THE WORKING MEMBERS OF STRIP-TILLING MACHINE

P.V. Zelyoniy*, A. Samadalashvili, A. Lomidze, I. Dadunashvili
*Belarusian National Technical University, Minsk, Belarus
Akaki Tsereteli State University
Summary

The paper dwells on developing the working members of welding structures. Under field conditions, with
account for forces acting on the welded seams, there are selected materials of compulsory elements of the de-
signs of working members, and the welding conditions are determined. The calculations have shown that the
factual forces acting on the working members are significantly lower than rated forces.

The developed welding structure is reliable, and besides serializing is possible.

In contrast to well-known plough shares, there is envisaged the possibility of regulating the angle of incli-
nation towards the soil that allows for reducing the soil resistance force and engine capacity.
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BASICAL TENDENTIONS OF CRANE-TRANSPORT AND ROAD
MACHINES DEVELOPMENT.
Vazha Gogadze
Akaki Tsereteli State University

On the base of scientific-technical progress analyse, it became possible to single out main directions of de-
velopments of crane-transport and road facilities.

They are based on the tendentions of the developmentsof technics, in which are reflected micro-processes,
robbotation and biotechnological development achievements.
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WORKING OUT DRAFT OF FLYWHEEL MECHANISM MODULE OF BRIDGING AGGREGATE
Purtskhvanidze G. N.
Akaki Tsereteli State University
Summary
One of the basic requirement for bridging mechanism is to walk on the land surface with predetermined agro
technical parameters and perform agricultural works. The paper presents the principal scheme of bridge machine
aggregating with cutter and processing of draft for technical project of flywheel mechanism.
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WAYS OF AN EFFICIENCY GAIN OF PRODUCTIONS

T. Uriadmkopheli
Akaki Tsereteli State University

The general duration of a production cycle of manufacturing of production, and cremosa-rensHo,
and productivity of production depend not only from about actually operations on processing a
product, but also on a various sort breaks in realization of these operations (puc.l). Duration of a
production cycle — T1 in a general view is maybe expressed by the following formula:

Ti=To+ Ts+Ts+ Ts,
Where T, — technological time; Ts — duration not technological operations; T4 — duration of inter-
operational breaks; Ts-duration between replaceable breaks.

Manufacture Production
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Puc.1. Structure of a production cycle of manufacturing of a product

Apparently from puc.1, in the general duration of a production cycle only one element is
specifically connected with processing subject matter of work is operational (or piece) time. All rest
is either serving operations, or breaks in work. In particular, final time in structure of technological
operations is necessary for preparation of a workplace and the equipment in the beginning of change
and for switching-off of the equipment and cleaning of a workplace in the end of change. Total time
of performance of technological operations in structure of a production cycle name a work cycle.
Warehouse, transport and control operations are characteristic for the majority of productions. Under
natural processes-“4a O, in particular, cooling of products, their drying on open air, averaging of
fractional structure of loose materials or a chemical compound of liquid metal ~ Accordingly on
ground storage or in a mixer. Breaks depending on the reasons which have caused them can be
subdivided on operational and between replaceable. The first are defined by time quantities and
expectations and depend on character of processing of a party of details on operations. Breaks
quantities are caused by that each detail, acting on a workplace in structure of a party of similar
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details, Processing twice: once prior to the beginning of processing, and second time — upon
termination of processing while all party will not pass through the given operation. Besides these
breaks are connected by that termination dates of manufacture of components of details of assembly
units in different shops are various also details processing pending completeness. It processing
(breaks of acquisition) occurs at central processing to system of planning, i.e.  Accordingly on
ground storage or in a mixer. Breaks depending on the reasons which have caused them can be
subdivided on operational and between replaceable.

The first are between replaceable defined by time quantities and expectations and depend on
character of processing of a party of details on operations. Breaks quantities are caused by that each
detail, acting on a workplace in structure of a party of similar details, processing twice: once prior to
the beginning of processing, and second time — upon termination of processing while all party will
not pass through the given operation. Besides these breaks are connected by that termination dates of
manufacture of components of details of assembly units in different shops are various also details
processing pending completeness. It processing (breaks of acquisition) occurs at central processing
to system of planning i.e. when ready preparations, or units should a detail processing in connection
with processing of other preparations, details, the units entering In common with first in one
complete set. As a rule, such breaks arise at transition of production from one stage of manufacture to
another or from one shop in another. Breaks of expectation are caused by not coordinated duration of
adjacent operations of technological process. These breaks arise when the previous operation comes
to an end earlier, than the workplace intended for performance of following operation is released.
Central processing breaks are caused by a mode of operation of the enterprise and its divisions. Days
off concern to them and holidays, breaks between changes and lunch breaks, as well as the third
change at a two-shift mode.  hese breaks arise when the previous operation comes to an end earlier,
than the workplace intended for performance of following operation is released. MexaycmeHHbIe
breaks are caused by a mode of operation of the enterprise and its divisions. Days off concern to them
and holidays, breaks between changes and lunch breaks, as well as the third change at a two-shift
mode. The structure and duration of a production cycle depend on type of manufacture, a level of the
organization of production and other factors. Reduction of duration of a production cycle has the
important economic value. The duration of a production cycle less, the it is more than production in
unit of time it is possible to let out at the given enterprise, in shop or on a site; that above use of a
fixed capital of the enterprise; the demand of the enterprise for turnaround means less; above
doumooraaya, etc. In practice the production cycle is reduced by that at the same time in three
directions: time of processes decreases, time of natural processes is reduced and completely various
breaks are liquidated or reduce to a minimum.

The last is fair only when duration of each element of expenses of time is not blocked by other
element i.e. when process is carried out consistently. Such situation in a greater degree is
characteristic for individual manufacture. The majority of productions as was already marked, carried
out with overlapping. Nevertheless reduction of duration of a various sort of breaks in work, as well
as auxiliary operations is the important reserve of an efficiency gain of productions. So, duration of
transport operations maybe significantly is reduced as a result of re-planning the equipment on the
basis of a principle npsimorounoctu, mechanization and automation of rise and moving of production
by means of various hoisting-and-transport means. Reduction of time of control operations is reached
by their mechanization and automation, overlapping of performance of technological and control
operations. Adjusting can be carried out in non-working changes, lunch and other breaks. Duration
of natural processes can be reduced due to replacement with their appropriating technological
operations. For example, natural drying of some painted details maybe is replaced artificial (in
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particular, in a floor of currents of high frequency) with significant acceleration of process. Natural
ageing ook the responsible details, continuing 10—15 cyt and more, in many instances is maybe
replaced by artificial ageing in thermal furnaces within several hours. International breaks can be
reduced significantly as a result of transition from consecutive to mocienoBarenbHONAPAIICIBHOMY
and further to a parallel type of movements of subject matters of work. Finally, the size
mexaycmennbix breaks is maybe lowered due to the organization of round-the-clock (three-
replaceable) work on release of the products having a long operation cycle.

The special attention at reduction of the general duration of a production cycle should be given
reduction of actually technological stage of manufacture. Here three basic directions are possible: a
regrouping of operations at separate stages nmpou3s-BoACTBEHHOT0 Process, casoerue or multiplication
of operations and an increase of quantity of steps of production. This method means carry of a part of
operations from a 'narrow' step (i.e. having the greatest duration of operations) on wide.
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TRANSPORT AND AGRICULTURAL MACHINERY IMPACT ON THE ENVIRONMENT
.Topuria R ., Kochadze T., Markelia B.
AkakiTsereteli state University
Summary

In modern conditions of great urgency bought problematic natural resource management, which is the
rational use of natural resources and environmental protection of the global problem.
The article presents the ecosystem of the transport and agricultural machinery harmful impact analysis and devi-
sed ways of reducing them.
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REDUCTION OF CONCENTRATION POLARIZATION IN A TUBULAR MEMBRANE APPARATUS
BY THE ACTION OF PULSATING PRESSURE
Sh.Sh. Rukhadze, M.D.Apridonidze, A.G. Shotadze, Sh.D. Tsagareishvili
AkakiTsereteli State University
Summary

This paper describes the possibility of reducing concentration polarization in a tubular membrane channel,
by the action of pulsating pressure. There has been defined the flow rate distribution pattern. Pressure oscillati-
ons during slow-speed vibrations of the pressure oscillations are performed in one phase of the oscillation ampli-
tude and velocity changes along the pipe diameter according to parabolic law, as during a stationary flow. It is
shown that the average maximum speed of the square lies not at the great distance from the wall (ie, not on the
tube axis).
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TRACK-WALKING WHEELED PROPULSOR
Archil Geguchadze
University of Akaki Tsereteli,
Summary

A significant part of the power (16 + 18%), lost to rolling resistance, causes care for the regular improve-
ment of the running gear, and in particular, tractors, sul-and-agricultural machines and wheeled all-terrain vehic-
les for various purposes. In the article the Track-Walking Wheeled Propulsor created by the author is solved, in
which the problem of kinematic matching is solved during the transition of the wheel rim from track to track.
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THE NOISE CAUSED BY MOTOR TRANSPORT AND HEALTH OF THE PERSON
T.Sirbiladze,E.Gamkrelidze
Akaki Tsereteli State University
Summary

Studying of influence of city noise represents a complex problem because there are many sources, and
they are extremely various. Researches showed that the main sources of city noise - various vehicles — the car,
the railroad, aircraft. Growth of noise is in direct dependence on increase in the quantity deepening streets and
transport zones. Already now on trunk mains of our city - Chavchavadze Avenue, Rustaveli avenue, Nikea st.,
noise levels exceed 85 dB and incline to strengthening annually which is the biggest danger to environment in
areas of brisk transport highways.
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SORTING OF POTATOES USING BRIDGE MECHANISM
Purtskhvanidze G. N. Kvantidze V.A.
Akaki Tsereteli State University
Summary

Sorting of the potato harvest is one of the central operation in realization of potato yield. The agro techni-
cal requirements, which implies sorting potato tubers according sizes, are required for this operations. The paper
presents constructive specifications of potato sorting machine using bridge mechanism and report on basic cha-
racteristics of it.
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LOGISTIC PRINCIPLES IN AGRICULTURAL PRODUCTS PROCESSING
BRANDING STRATEGY
M. Meburishvili, T. Tskipurishvili
Akaki Tsereteli State University
Summary

Agro-industrial products to develop effective branding increases the difference between the production cost
and the selling price, the offer becomes more valuable to its counterparts - konkurenteb compared, as a result of
increased sales volume. Brand promotion allows information to spread the virtues of the product, which will at-
tract investors and users. The survey conducted by the market segmentation and branding concept was formed
depending on the logistics principles.
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Logistic Business - Risk Management Features
T. Tskipurishvili , M. Meburishvili,
Akaki Tsereteli State University
Summary
To reduce the negative effects of risk factors and logistics management solutions to transformthe
control becomes complex measures - and the quality of the results; Contractual terms; Shigasapirmo procedures;
Diversification; Limitations; Risk insurance and to ensure quality control.
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A NEW DESIGN OF A “PENDULOUS PLUG” OF DIRIGIBLE WHEEL SUSPENSION
A. Gelashvili
Akaki Tsereteli State University
Summary
The paper dwells on the reduction of the impact of wheel road resistance and dynamic characteristics of
a pneumatic tire through improving the design of a “pendulous plug” of dirigible wheel suspension of a front-
driven passenger car under various operating conditions of a vehicle.
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THE ISSUES OF ENERGY CONSERVATION AND PROSPECTS FOR DEVELOPING
RENEWABLE ENERGY SOURCES IN GEORGIA
I. Katamadze, V. Nakashidze
AkakiTsereteli State University
Summary
In Georgia, as well as in other countries, great attention is paid to the issues of energy efficiency and
energy conservation. One of the ways to resolve them is the use of the alternative energy sources. The trends in
the development of renewable energy sources are increasingly growing that is explained by different factors. The
main causes are: limited reserves of traditional energy sources, global warming, considerable increase in the
number of energy consumers, and environmental problems.
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THE PROSPECTS FOR THE USE OF THERMAL ENERGY OF EXHAUST GASES FROM TRAN-
SPORT-POWER EQUIPMENT FOR HEATING AND CONDITIONING OF THE CAR’S INTERIOR
D.TsagareiSvili, T. Tskipurishvili, G. Dadunashvili, O. Sesikashvili
Akaki Tsereteli State University
Summary

The paper describes the principle diagram of the car’s interior heating-conditioning system by thermal
energy of exhaust gases from engines.

There has been established the advantage of the use of the absorptive and vapor-ejector air-conditioners at
the temperature of 0°C and above.

PA3BPABOTKA OITUMAJIBHOI'O XUMHNYECKOI'O COCTABA
NPUNOA AJIs1 SHEPITOCBEPETAIOIUX TEXHOJIOT UM
METAJIVIOOBPABOTKHA

IManupze C.U., 3uB3uBanze b.J1.
I'ocynapcTBeHHBIN YHTBEPCUTET aKaKUs LEPETENH

B pabome paccmompensvt 6onpochl naiku naACMUHOK MEEPOO20 CHIABA CO CMATIbHBIM KOPHYCOM
meepoocnnaenozo uncmpymenma. Iloxkazano, umo npumenenue RAACMUHOK MEEPO020 chaasa Oaem
603MOIICHOCMb PE3KO20 NOGLIWIEHUA CKOPOCMU Pe3anus, Ymo 00yciosiusaem 3nauumensnoe coepeicenue
Hepeuu.
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PazButne MetamuiooOpalaThIBAIOIIMX OTpacieid NPOMBIIUIEHHOCTH HAa COBPEMEHHOM JTale
HEBO3MOXXHO 0€3 COOTBETCTBYIOLIETO TMOBBIIICHUS CTOWKOCTH W HAAECKHOCTH METAJUIOPEXKYIIEro
MHCTPYMEHTA, YAEIbHbIN BeC TBEPAOCIUIABHOIO HHCTPYMEHTA B KOTOPOM pe3Ko Bo3poc. Ilpumenenue
TUTACTHHOK TBEPJOrO CIUIaBa JaeT BO3MOXKHOCTb PE3KOrO TIOBBIIICHUS  CKOPOCTH pE3aHus,
00yciI0BIMBarOLIEH yBEIMUYEHNE IPOU3BOAUTEIBHOCTH Tpyaa. Hapsay ¢ moBplieHHEM NPOYHOCTHBIX
XapaKTepUCTUK TBEPIOro CIlIaBa, OOJbIIOE 3HAUYCHHE NMPHOOPETaeT KadecTBO MAaWKM IUIACTUHOK CO
CTaJIbHBIM KOPITyCOM.

[laiika TBepOOCIUIABHOIO HMHCTPYMEHTa B OCHOBHOM OCYIIECTBJSIETCS NPHUIIOSIMA HAa MEIHOU
ocHoBe. OCHOBHBIM HEJIOCTATKOM JIATYHHBIX IPHIIOEB SBIIETCS YaCTHYHOE MCHAapeHHe B IMpolecce
naiiku. [lpu meperpeBe naTyHHBIX MPUIIOEB PE3KO yXyAIIAeTcs (U3NKO-MEXaHHMYECKHE CBOWMCTBA
NasiHHBIX COEAMHEHUH B CIIEACTBHUE MOSBICHUS IOPUCTOCTH M BOAOPOIHON XPYIKOCTH. Y CTAHOBJICHO,
YTO TPU BBICOKOTEMIIEPATYPHOH NaWKe JaTyHHbIE MPHUIOM CKJIOHHBI K TOTJIOLICHUIO BOAOPOJA,
00yCIOBIMBAIOIETO OXPYITYUBAHUE MTAsTHOTO mBa [1].

[Ipu pa3paboTke ONTHMATEHOTO XUMUYECKOTO COCTaBa MPUIOS PYKOBOJCTBOBAIUCH CIIETYIOIMMU
OCHOBHBIMH TPEOOBAHUSMH K MASHHOMY IIBY:

a) MaKCUMAIbHO NPUOIW3UTH 3HAYCHUS KOI(P(PHUIMEHTOB JMHEHHOTO PACHIMPEHHS ITUIACTHHKU
TBEPJOTO CIIJIaBa, MassHHOTO IIBA M KOPITyca HHCTPYMEHTA;

0) pa3pabarbIBacMBlii XUMHUYECKHI COCTaB JIOJDKEH O0ECHEYNTh BBICOKYIO KHUIKOTEKY4eCTh, CO
CBOEH CTOPOHBI 00ECIEUMBAIOIIYIO XOPOLIYI0 PAaCTEKaeMOCTh U CMauMBaeMOCTb NPHUIOS B JKUAKOM
COCTOSIHUM, a TAK)K€ XOPOILHE KalTUIIPHbIC CBOUCTBA;

B) IOCTaTOYHO BBICOKHE IPOYHOCTHBIE U MJIACTUYECKUE CBOMCTBA LIBA, ONPEACIIOIINE BHICOKYIO
Ha/Ie)KHOCTh PEXYILEro MHCTPYMEHTa B paborTe;

I') COXpaHATh TpeOyeMble MPOYHOCTHBIE XapaKTEPUCTHKU IIPHU BHICOKOW TeMIIEpaType B ciydae
00paboTKH pe3aHneM Ha BEICOKHX CKOPOCTSX [2].

OnTuManpHBIE XUMHYECKHH COCTaB MPHUIOS BBHIOpAaH HA OCHOBaHWH aHalW3a IOJYyYSHHBIX
PEe3yIbTAaTOB NPOMBILUICHHO!N TPOBEPKH ONBITHON MAPTHUH MAaSHHOI'O HHCTPYMEHTA.

[Ipu BBIOOpE ONTHUMAJIBHOTO XWMHYECKOTO COCTaBa TPHUIOS, NPEIHA3HAUYCHHOTO ISl TalKu
TBEPJOCIUIABHOTO WHCTPYMEHTA, MCCIIEIOBAIbl KOMIUIEKCHOE BIISTHHE HUKENS, KpEMHs, MapraHina, u
xene3a Ha natyHu JI163. CpaBHUTENbHBIE UCTIBITAHUS MIPOBOJMINCH HA 5 MapKax MPHUIIOEB ¢ HOBBIMU
xuMuaecKkuMu coctasamu: MHMuK 63-2-2, MHMiK 65-2-3, MHMiK 70-3-5-1, MHMuK 70-4-4-2,
MHMIuK 72-6-5-3.

XHUMUYECKHI COCTaB HIMPOKO HCMONIb3yeMbIX B mpombinuieHHocTH (I1-102, JI63) u onmbITHBIX
(MHMiK 63-2-2, MHMuK 65-2-3, MHMuK 70-3-5-1, MHMuK 70-4-4-2, MHMuK 72-6-5-3) mapok
NPUIIOEB IpeAcTaBiIeHbl B Tabmue 1.

Pesynbprarthl MX QU3MKO-MEXaHUYECKUX UCITIBITAHUN NIPUBEICHBI B TAOIUIIE 2.

XUMHYECKHI COCTaB mpumosi HoBoi Mapku MHMuK 70-4-4-2: 70-72% Cu, 3-4% Ni, 2-4% Fe, 2-
4% Mn, 1,5-2% Si, octanpHoe Zn. [Ipu uctibITaHU IPUTIOS C HOBBIM XUMHYECKHM

Taomuma 1

XUMHUYECKHUI COCTaB UCCIENYEMBIXIIPUIIOEB, B %o
) ) P S
Ne | Mapka npurost Cu Ni Fe Mn Si Z
He Gonee

1 | 11-102 74+81 142 2+4 - 8-10 8-10 0.05 0.05
2 | JI-63 62+65 - - - - 35-38 0.05 0.05
3 | MHMuK 63-2-2 62+63 1+2 - 15-25 |03 32-35 0.05 0.05
4 | MHMuK 70-3-5-1 | 64+70 2+3 3-5 0.6 21-25 0.035 | 0.035
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5 | MHMuK 70-4-4-2 | 70+72 | 3+4 2-4 2-4 152 003 |0035 |0.035
6 | MHMuK 72-6-5-3 | 72475 | 5+6 2-4 45 2-3 7-15 | 0.035 |0.035
Tabmuma 2

Ddusznko-MexaHndeckrue CBOMCTBA IIPpUITIOCB

Temnepatypa 63, MIla 3, % Oy, JIoK/M? Tep,
Neo | Mapka npun Mila

PRI Coma- 1 JIMKE= | 5000 | gogoc | 200c | 600°C | 200C | 600°C

ayca uayca
1 | M anekrponur. 1083 1100 27 8 63 11 16 5 23
2 | 11-102 900 | 909 |28 7 59 9 14 4 27
3 | 163 898 | 905 | 260 |20-22 |27-30 |23 14 25 |212
4 | MHMuK 6322 | 910 [920 [342 |161 |35 17 136 |219 |27.2
5 | MHMuK70-35-1 | 916 | 928 |347 |17,2 |37 175 |128 |29 28,9
6 | MHMuK70-4-42 | 935 | 946 |472 |182 |38 18 132 |35 39,2
7 | MHMuK 72653 | 940 | 951 |485 |190 |31 12 113|205 |39,0

COCTaBOM OBIITIM yCTAHOBJICHBI ClIEAYIOIIUE (PU3MKO-XMMHUYECKHE CBOHCTBA: TeMIlepaTypa CONHIyca
935 °C, temmeparypa muxBumyca 945 °C, mpenen mpounoctd npu pactskenuu 472 Mna (mpu
temneparype 20 °C), otHocurensHoe yanuHenue 38%, ymapHas BsskocTh 132 Jlx/M? | mpenen
npoYHOCTH Ha cpe3 392 Mma. B mpumnoe HoBoit mapku MHMuK 70-4-4-2 Ha MemHOW OCHOBe
COIEPKUTCST HEOOJIBIIOE KOJIMYECTBO HHKENsl, MapraHia, KpEeMHs, NPHIAOMMX €My XOpOIIHe
TEXHOJIOTHUECKHE CBOMCTBA, OOECIEUYMBAIONINE TOBBIIICHHE MPOYHOCTH MasHHOro mBa. C Ienbio
YIyYIIEHUs] yOapHOU BSI3KOCTH, IUIACTUYECKUX U MPOYHOCTHBIX CBOMCTB MOJIyYEHHOTO IIBa B COCTaB
npunosi BBeneHO 3-4% HUKeNs, OJHOBPEMEHHO CHOCOOCTBYIOIIETO IOBBIICHUIO TEMIIEPaTyphl
TutaBjieHus. J{Jsl MOBBIICHUST TPOYHOCTH MAsSHHBIX CEIMHEHUH Taroke nodasisetcs 1,5-2% kpemHs u
2-4% mapranna.

BBenenne B coctaB MpUIOsT HECKOJIBKUX KOMIIOHEHTOB, OTIUYAIOMIMXCS JPYT OT Jpyra (HhU3HKO-
MEXaHMYECKUMHA M TEXHOJIOTMYECKUMH  CBOWCTBAMH, IMO3BOJIIET  OOECIEYUTH  BBICOKYIO
KPacHOCTOMKOCTB PeXyIlIero HHcTpyMmeHTa. COBMECTHOE JIETHPOBAHKE TIPUIIOS HUKEJIEM, KpeMHHEM U
MaprasieM TaKke YBEITHYMBACT )KapOCTOMKOCTD MPUTIOS.

[Ipombmutennsie ucnpiranus npuross MHMuK 70-4-4-2 moaTBepAwniu pe3ynbTaThl, MOIyIeHHBIC
NpY HWCHBITAHUU B J1a0OpaTOpHBIX ycloBHsAX. CTOMKOCTH pPEeXyIIero MHCTPYMEHTa TpH Hamaike
HOBBIM IpumnoeMm yBenuuwiaach B 1,5-2 pasa. IlomHocThio mcKkiroueH Opak, 4To OOYCIIOBICHO
XOPOIIMMH TEXHOJOTMYECKHMHU M POYHOCTHBIMH CBOWCTBAMY IPHUIIOSN HOBOH MapKH.

[NoBbIIeHME MPOYHOCTH MASHHOTO MIBA JIAET BO3MOYHOCTH IOJIHOCTHIO PEAIN30BATh BBICOKYIO
KPacHOCTOMKOCTD IIJIACTUHOK TBEPAOTO CILIaBa. XapakTep U3MEHEHUs] KPaCHOCTOMKOCTH IUTACTUHKHU
TBepaoro cruraBa Mapkm T15K6, Obictpopexymieit cramu POMS wu yraepomucroit cramu Y10
MIOKA3bIBAET, YTO KPACHOCTOWKOCTb TBEPAOIr0 CIJJaBa yMEHBINAETCS MOBBILICHHEM padoueit
TEMIIepaTyphl METAIOPEKYIIET0 HHCTPYMEHTA
BriBoabl

1. B pesynbrare aHamumza (pU3MKO-MEXaHWYECKUX CBOMCTB, MOJYYCHHBIH INPH HCIBITAHUAX B
nabopaToOpHBIX W MPOMBIIIICHHBIX YCIOBUSAX, OBUIO YCTAHOBJICHO 3HAYUTEIHHOE IPEBOCXOJICTBO
npunoss mMapku MHMupK 70-4-4-2 kak mnepen cranpaptHeiMu  npunosima  [1-102 u JI63,
NPUMEHSIEMBIMH [Tl TAHKH TBEPAOCINIABHOIO HHCTPYMEHTA, TaK U Mepe]] OCTATbHBIMU IPHUITOSMH.

2. Ilpu moBbIlIeHUH padodell TeMIepaTypbl PEXYIIEro HMHCTPYMEHTa MPOYHOCTh U TEKy4YecTh
MOCTETIEHHO YMEHBIIAIOTCS, @ OTHOCUTEIbHOE YIUIMHEHHE M CYXCHHE TIOBBIIIAIOTCS, yaapHas
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BA3KOCTh NPH yBEIUYEeHUH paboueii Temneparypsl 10 350 °C nocrenenno ymennimaercs, a soime 400
OC yeennuusaercs pesko 10 500 °C, a e 500 °C onsrth yMeHbLIAETCS.

3. BBeneHue B cocTaB MPUINOsT HECKOIBKHX KOMITOHEHTOB, OTJIMYAONIMXCS IPYT OT JApyra GU3UKO-
MEXaHMYECKMMHA M TEXHOJOTHMYECKHMMHU CBOWCTBaMH, JaeT BO3MOXKHOCTh peau3allid BBICOKOH
KPaCHOCTOWKOCTH PeXKyIero HHCTpyMeHTa. COBMECTHOE JISTHPOBAHHE MPUTIOS HUKEIIEM, KpEMHUEM U
MaprafieM yBEJIMYHBACT JKAPOCTOMKOCTh TIPUMOS, a Takke CIOCOOHOCTh MAasHHOTO —IIBa
MPOTHUBOCTOSITh TPEIIMHOOOPA30BAaHUIO MPU BBICOKHX CKOPOCTSIX HArpeBaHUs W OXJKICHUS NPU
pabore.

4. IIpoMbIUTIEHHBIE UCTIBITAHUS TIPHUIIOS MOATBEPAWIN PE3yIbTaThl, TOTyUYEeHHbIE TP HCIBITAHUH
B J1a0OpaTopHBIX ychoBUsiX. CTOHKOCTh pPEXKYILIEro MHCTPYMEHTa MpH Hamaidke HOBBIM HPUIIOEM
yBenmnumnack B 1,5-2 paza. llogHOCTRIO WCKIIOYEH Opak, YTO OOYCIIOBIEHHO XOPOIIUMH
TEXHOJIOTHYECKHUMH ¥ MTPOYHOCTHBIMH CBOMCTBAMHM IPUIIOS HOBOW MapKH.

5. BpIcokne MexaHWYecKHe M TEeXHOJIOTWYecKHne cBoicTBa mpumosi Mapku MHMnK 70-4-4-2
00yCJIOBJIEHHB ONTHMAIBHBIM XHMHUYECKUM COCTaBOM, CO CBOEW CTOPOHBI 00YCJIOBIMBAIOLIIMMHU
XOpOo1Iyr0 CMa4YrMBacMOCTD U IMOBBINICHHBIC KAITUJIIIAPHBIC CBOICTBA.

JUTEPATYPA

1. ITerpyrun W.H. O xapaxtepe rpaHuI] OCHOBHON MeTaJuI-paciuiaBieHHbI npunoil. b. Ku.: «Ilaiiku metamios
B MamuHocTpoeHumn». Pura: Jlars. UHTH, 1968. — 265 c.

2. Kiouko H.A. OCHOBBI TEXHOJOTMM MallKu M TEPMOOOpPaOOTKM TBEPAOCIIABHOIO HMHCTPYMEHTa. M:
Metamryprus, 1981. — 315 c.

DEVELOPMENT OF THE OPTIMAL CHEMICAL COMPOSITION OF SOLDER METAL FOR
ENERGY-SAVING METALWORKING TECHNOLOGIES
Papidze S.1., Zivzivadze B.L.
Akaki Tsereteli State University
Summary

The paper dwells on the issues of hard-metal inserts with with a steel jacket of a hard-carbide tipped tool.
The paper also shows that the use of hard-metal inserts allows for increasing sharply cutting velocity that
provides considerable saving in energy consumption.
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REPLACEMENT OF THE VAPOR-COMPRESSION TYPE AIR-CONDITIONER BY ENVIRONMEN-
TALLY SOUND EJECTOR-TYPE SYSTEMS
D.TsagareiSvili, T. Tskipurishvili, C. Geguchadze
Akaki Tsereteli State University
Summary

The paper describes a comparative analysis of the basic operational characteristics of the compression-
and ejector-type air-conditioning systems.

It has been established that operation of the vapor-ejector refrigerating systems requires 10-times less
energy than the operation of the vapor-compression refrigerating equipment, that, in an era of the reduction of
energy resources and the constant increases in their prices, represents a very significant step towards energy sa-
ving.
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THE POTENTIAL OF USING SOLAR ENERGY IN GEORGIA
I. Katamadze, V. Nakashidze
AkakiTsereteli State University
Summary
Solar energy is of great interest throughout the world. Solar energy is used for heating and hot water

supply purposes, as well as for generation of electricity. The conversion of the luminous flux into electricity is
based on the photo-effect phenomenon, and it is carried out by means of photo-electronic converter. In the im-
mediate future, with the relevant assistance, this field of energy may become one of the most leading sectors in
Georgia.

119



INTERNATIONAL SCIENTIFIC CONFERENCE : ‘,\‘h

r 553@0)STMBOLM 153IGENIA() 3M6BIGHIEBNS
a MEXIAYHAPOJHASI HAYUHAA KOH®EPEHIUSA

GPS R GIS $336(MK™M3038N 53@Md0B6IT0

gbogodg 0.
53530 Tgdmgomaol Lobgandfoxm ¢bogg@lodgdo

s@fgdoaos GIS o GPS Bgfberaemgogdo, dsmo gsdeggbydol bggmmgdo @ dgbsdargdaer-
3900.

oboboargds s@bodbyamo Bgfbmmemgogdol gsdmygbgdol dsgomomgdo @mgerde  bsbmg-
—bsdgadbger sbgsbgdolbsmgol sliggg saHs@am Goibog@gds do. Joggdaeos sg@gmgg GIS s
GPS Bgf6eemegogdol gsdmygbgdol dsgsaomgdo bsgoGmggeer do.

2903058070 Loobgemddsgom LobEgdgdo (GIS) aobzgmgbognos Logdomo dmbe-
(309900l s FJommob s 3ogdoMgdygeo 0bxgm@sz00l dgadmggdol, dgbobgol, sbognobo-
Lo o 20080390 gobygsamobsizoobmgol. Lbgs Lodyggdom, gl 0bliG@3dgb@gdos, GmI-
gd03 3mIbdomgdgals bodygsmgdsl odanggl dmdgdbeml, gosbogobml ©s dJmsbpobmls
06m@Ad>300L  MgesBomgds.

9L dgbodangdgomdgbdo GIS-l ggges bbgs Loobgm@mdsizom Lol gdgdolbogsb gobol-
bgoggdl o 3ghdm s boxs®m masbobsiEogdol godmm U3gd@®obmgols Labodggd-
eml beol. dobo godmygbgds dgodangds dmgagbgdols sblibolisl, dgogygdol 3@mabembo-
G900bol s LEMHJR0g00l o gadgolol. oli godmoygbgds  3oMOEMYMSB05TD0,4gmeEn M 0-
‘do, 3gBgmameEma0sdo, Jofomdm{ymdsdo,gimemaosdo, G®sbl3m®E o, 93mbmdogs-

‘do, mogosgsdo..

GIS 0bgm®dszosl dbmgaonl dgbsbgd mgds@y®o @gbgdol gmengdizol Lobom
0b5bogl @o 53 ggbgdol gOMISbgmmsb o3o3doMgds agma®ogools dgdggmdom s@ols g-
Lbodangdgemo. o3 do@BH0gds, dopa@od dogrosh dMogoma3gm@gebds  3mb3gRE0sd  s@Mog®-

by ©055dF 3035, M3 VgYEgergeros  JOsgo@0  Ago@y®o MM gdol  goak@obsl,
0dbgds gl ©33™3obJobgdols dmdBosmdolmgol mgseyn®ol ©ggbgds, My ©opgydamgdols

B gdol Lomsbswme woxoJlo®gds ob genmdsamy@o s@AInbgghgmo (300 379e0s(309-
b0l Jmpgano@gos.
3903058070  boobgm®dsgom LolBgdgdbo o0blG®YIgbBol Lobom o0ygbgdgls

MBS PYA0 S0 oM Mol obdbobmgtgm LolFgdsl (obyar. The Global Positio-
ning System, dgdegargdbom GPS) ogo dbmgeoml dsbdGsdom I9domdls bgdolidog® odob-
©do, Egbs My ®sd9do, yggmasb gesdofsbyg ob wgwsdofslmsb sbanmls.

9L LobRgdgdo bmgeols dgy@bgmdols d9360 ©odmygddo aodmoygbgds. dobo dgdggm-
dom dglodgngdgemos Lbgowobbs @ ygdol dmbsgmols do@mgs,3ge@g®gdols GmES-
300l Igmemeogols JmboGm@obyols asbbm®Eogagds ©s 3o 3gymo  BgMdgdolmgol,sb
bygeooi dmgao  Lobmgam-Lsdgydbgm @gaombgdolbogols boswsggdols godmezo@gols fo-
bobif o8B g3as 0o
GIS-U godmygbgds Lowdgbsgm LobEgdgdols dglolifogeow, ad9bdol Fyegdols dgloegs-
Lgdase,fgsmasdymegdols  gobygsmoboizolmgols s Lbgs d@sgogro  do@@mEnmaoy@o
dobbgdolomgols s@ols dgbsdangdgero, sa@gmgg boobgob@m-ggmeobsdogg@o 3@miEglgodols
3979900, 90mbos s Lbgoms s@fg@ols s ©obsdogol 3Gmabmbodgdolomgols.

GIS wo GPS bogogoiool LobEgdgdol  0bBgblboymo wobgygs Lmgaol dgy@bgm-
b5do @53 gbodg dobgbols godm dmbgs:

120


https://ka.wikipedia.org/wiki/%E1%83%98%E1%83%9C%E1%83%92%E1%83%9A%E1%83%98%E1%83%A1%E1%83%A3%E1%83%A0%E1%83%98_%E1%83%94%E1%83%9C%E1%83%90

LSIBMSOTMAOL™M 1LO3IBGB0IG(™M 3MEBIGIGG0S 2
E INTERNATIONAL SCIENTIFIC CONFERENCE ia
MEXAYHAPOAHASA HAYYHAA KOH®EPEHLIUA

05b5dgMMmgg  3g0mEgdols s Ggdbmemaogdol Lodydom  0blE®yYdgbBo Lody-
S gdols 0dgnggs do@oeo LobybEom goldymml ©s ©s0dobbmgdml msgobo do@I@y-
B0 dgdamdo m3g@siogdolomgol.

LobRgds Lodgengdols odamggs 53@HMIsGHobo@gdygma o3mbEGM@ ™
©0E0 M5m©Ibmbdol Lodydomms  Ladgmsm@®m 3amigligdo.

dmbo@m®obyo aoyfoml sa@mbedydomms 3amigbls Lomglo dobogngdol, Lol
b0l,39Mmdo3owgdols @s Lofgogol bodxgdl, sp@gmgg swgdgeo dnbsgmols MomEgbmdsls
500 9b0lLs s> BoMmgdol dobggoo.

53MMbs3035¢M®0 Lobmygmmbsdgy@bgm Ggdbogomn dobpg®gdol ©sdydsggdol Lo-
BgLEAJL o gdl s Mo300sb 030 bl oydYdoggdgee b byedgmege wsdydagg-
b bmbgdl, sp@gmgg Lodygomgdsl odarggs 0d9doml @sdoms s Yo boagsmdo-
Lol

>0bodbymo  Fgdbmammaogdols asdmygbgds Lodygoggdsl odanggs dmobobml @g-
by@lgdols 50%—dwg g3mbmdos.

Lolmgem badgy@bgm @gdbmenmyogdo gmgge oo gomoMegdosh ©s ©mgo-
Lomgol 3o@s@gery@o do@mngol LolEgds ¢9@dgaols syEomgdgmo  sE®ody@os,sliggg
OMyMM o035 3OMaMsdymmo dmwyegdo "AGRO","KAMPUS" s Ubgs.

[ TrazkControl 1.40.9.6 — Server: localhast, 08: vids_traktor -2
Peym  Yesaownersta  Moaym  Cepenc  Crpesca
[ Oruerss | (5 3anepuon v © | 09.09.2011 02100 | o 22.09.2011 0453 - || RLUAY iz i g e
e = s [ o
— - Mscwrab: (=) t LN - |
— -
Haaoarae, Hovep Ormcarme Nocun
=47 Bee aBTomobunm
07 KomBain /s
TR 1202 John Deare 7500 1... | €272
LR 1236 JohnDerea 73501.,, | €274
. Tpaxvop
HTieR 1370 John Deere 8430 1... | 8334
008 1359 Jobn Desre 8430 1,.. | 8395
OB 1165 | JohnDeara 8430 1.,
o 1184 JohnDeere 8430 1., | 6242
-l 1177 Jobn Desre 8430 1... | 6243

{068 1195 John Desve 8430 1., | 6244
%8 1171 John Desre 3430 1., | 6245
e 1799 John Deere 8520 1... | 6247
Clow 1356 John Desre 8530 1., | 6248
6% 1553 John Desve 8430 1., | 6465
Hge 1362 John Deere 8430 1... | 6467
Tl 1352 John Desre 8420 1., 6568
7)o@ 1358 New-Cx JohnDesve 8530 1... | 6669
o 1354 John Deere 8430 1... | 6670

JohnDesre 8420 1., | €671

Ay PCTORHM 3t 2 “ e — m— — e —
09.2011 - =

13.09.2011 MNpober er Sy7g: Obupst pecxoa A/T | K3 Aeransri ¥

12,09.2011 s [N @

10.09.2011

02010 Cacaomen Treren s | opoocava., | Ueebeak oo, [rpster v | oo oo, [

Cyrmaprest npober, ks 28,46 Bpesa Bryth: 03:09:57 | Boers cromson;: 5.03:53:54
ooooo

Dy @ @ 2 » W Thesa | 5 soper - uadelarta | @) nocnesore wascc... | 3 Troskcontra_t_40... || ) TrackControl 1.4... ] fracktonira 140.... | @[ GHGOE 9 2@% 0 10
65bl. Logotgnmgdol gengG@ebymo Gogs.

S5pMgmgg dgddbognos gangdB®mbymo @yz9d0 Logo®a g gdols hggbgdoms s dobby
3obbm@ 309 gdseo bsdydomgdom (bobl). Lodydomgdo LOgewogds b3gEosaobgdyao dm-

Tymdoemmdgdols wsbdsmgdom dopsaomsw “Agrometra”, “Teletrek”, Trimble EZ-Pilot.

bgLE0 JoFsmdmJdgogdol s@lo s@ol ol,dm3 bogo®a e gdols sdydoggds bpgds @g-
S0 dmmbemgbgdol dgbsdsdoboe, @M gdoi gobobobmgmgds msbsdgo®dmmgg Loobgm®-
35300 39dbmema0gdom,3mldmnlyg@o dmbodmmobaols homgemom.

121



INTERNATIONAL SCIENTIFIC CONFERENCE : )

r 553@0)STMBOLM 153IGENIA() 3M6BIGHIEBNS
a MEXIAYHAPOJHASI HAYUHAA KOH®EPEHIUSA

Lododmggenml dsbdEodom doMomss® 353m0ggbgds Lobmgamlisdgymbgm dsbsbg-
b0l dmbo@m@0by 0,030l bsdygsagbomsi mommgye 9460396 ghmgyebg agsdgb dg9-
0930 068MA>305: bylEo Jpgds®gmds, LohJsmyg, aobgeomo BHsg]Bm®os, Lofgogol bo-
X0, 0539353900l GoGmo s Lbgo.

oG O5G 7O

1.Ceparmmaac b.b. OcHOBBI CHYTHHKOBOTO NO3HIMOHHUpPOBaHHSA: YueOHoe mocobme. — M.:I'eorpaduueckuit
takymeTer MI'Y, 2012. — 256 c.

2. gbogodg . GPS s GIS ¢gdbmemyogdo ws ggmamaos. /bsg@msdm@olem Lodgibog®m-3@sd®ogey-
o 3mbggdgbios “mobsdgdmgg boobgobdm Bglbmmmmaogdo s gomgdml oigs”. — Jymsobo,
2016. o3. 481-484

3. 06@gMbH-Mglydligdo:

http://www.agro-tehno.ru/site/gps.htm
http://www.vidis.ukrnet.net/gps_agro.html

GPS AND GIS TECHNOLOGIES IN AGRIBUSINESS
Tevdore Pkhakadze
Akaki Tsereteli State University,
Summary
The GIS and GPS technologies, applications and capabilities is described
The technologies as examples of use for agricultural machines and in agricultural science. Examples of
using GIS and GPS technology in Georgia are also considered.

ORI Md@030 B@063IROL 3(M3I6IBOL J30HOBGILMdS
1O39®30RSAM BO30L BIH3IGIR 363330

6533580539 3., BoAGboES0Tg0emo ., ds@Jogms0s @.
Llod bmgeol dgy@bgmdol bodgibog@m-33aggomo (39b6@®0

bsgs@dopsder Bosol g9@dydmaa J9nmbgemdgddo [s@dsGgdon dgodangds Jm byl se-
30E3@0g0 Jbydndo RGobggemo, GEasbs; 0bobo 56 Jmombeiggb Jmgms-gbsbgol gsbbsyaom-

g 306m393b, Ji99@gd5@0g3056 369630 @SIbmZsg BIfbrrePmzogdl, swpgomsE 0Bsbgb Ger-
860G 03 oly Gbgar Ja0dsBl, 859m0@hgg056 439BGbobs @S beadol bsgagmgber bs@obboo,
3b6bsgam@gdammo bsggdmgber mgoligdgdom s bsbosmegdost Jmgmo Gogo @ssge@gdgdol do-
@G G9b0bB3966300.

d98300bggegmbdol  3OmEyJios Jbmgmom JosbIGsdom gobozols o  3mbgy-
Mgb3osl.  0dobomgol, G®I dobodbg dgbo@bybegl  3mbgn®gb@bo@osbmdbs, Lsgo®m
bgds, ¥dgomme dmdbdo®gdeols dJmmbmgboangdols gomgoeolifobgds. Imdbdo@mgdgano
30 4mggermgol 300G glmdsls o5bodkgdl dybgd®og 306Mmdgddo yodmb@dwoemo g@0bgg-
@oliogob dowgdyer m@ysbym 3OmEYJ3oslt, sdoGmd domo Losdob®m gobo dgos@gbom
doo@os. 3mb3®9bHbs@osbmds 2ob30@mmdgdymos odom, GmI dybgddog 30GMdgddo
5®0bggeolomgols 0ddbgds bgenboy@gero ao@gdem, o3 ©ogdom  gogengbols sbegbls
33993bols s bm@zol bodolbby spgdgmgg dom Loy gdmgbe mgoligdgdbyg. doGomssw
sbgmo ao09dml dgJdbs dglodengdgemos Logo®dowsdm Bodol ¢g@dgdge dguabgmdgd-

122


http://www.agro-tehno.ru/site/gps.htm
http://www.vidis.ukrnet.net/gps_agro.html

553@0)STMBOLM 153IGENIA() 3M6BIGHIEBNS .
lﬂ INTERNATIONAL SCIENTIFIC CONFERENCE @
MEXAYHAPOAHASA HAYYHAA KOH®EPEHLIUA

‘do, Lowoi 93®mobggeol ggmogoegmdobsmngol gomgogolifobgdymos gbml go@mnmdbo
(boFgomme 1 g@ms 10 #), gobsowsb g@obggmo Logmabmol 9dg@gl boFoml s@s-
9oL bygoms 35gmbyg, Lodygdammdl dybgd@ogo Logggbomn s dbols Lboggdom, boswsydo
3963306 3bom ©ods@Bgbdom dmo3dmggdls bmggma® Ls3ggol, d0bg@ogu@ bogmog@gdgdls

> 303009 gdgbBgol. Limdge sbgm 300mdgdl 439eobg 9390 9a990d S©FEMIG0g0

R®obggao.
LoJo®mgganml bogaols d99@bgmdol LodobolBOml 3Gma®sdgdo  360dgbgamg-

bo ¢fgmol bgarls  Igu@obggegmdol @oGyol gobgoms®gdsl. o3 3GMa®sdgdomn dga-
M0bggen gmdsdo 9bos d90Jdbols 3mm3gds@oggdo, Goi3 gOmol IbMog, somm@dobgdls G-
o0  dgRMobggamgmdsls s dgmeg IbMog, 2ob@ol  Jgg9sbsTdo  3390bols o
RMobggaol bm@Eol  Fo@dmgosl, Goi seaommd@og 3OmEyJ3osl ©oydzgoe®gdls mos-
30l a0l Lognmed d5bo@bg s 0obEosmsb hosbszgegdl 033m®EL. Lfmmdgo slgmo
B30l 3mm3gasGoggddo [o@ds@gdom dgodangds ImIgbpgl swyogmd@ogo  gbwgdy®o
RMobggao, @oEasbsi 0olbobo s dmombmggh dmgms-dgbsbgol goblsigm@gdye Jo®m-
b90L, 9d39909do0gb0sb gbgdam sdbmgsg BHgdbmmmaogdl, segomaw 0@sbgb Gmam®;
(303 0obg @by @ods@l, godmodhggosh 33g@OEbols s be®dEol Loyggmglbo bo@ol-
boo, goblsggm@gdagmo Loggdmgbm mgolgdgdom s babosmwgdosh Jmgero Goyo ©osgs-
96960l Jodo®mn @gboliEgb@mdboom.

9bs  5@0bodbml, GMI syommddogo BO0bggmols y9bg@ogg®o  Aglydlgdols
‘dgbo@hybgds s@s do@FGMm hggbo, s@sdge Jbmgmom IOMdmgdszes, MoEasb dgu®obsgg-
gmds gyAebmds I300g 3969@049® dobsl.

3bmdogros, GMI gOobggaol Lodgy@bgm-3mdg@ogemo x0dgdo msgosbmo [oo-
dodmdom momdol gOmygomMgebos, do@sm3tmwyd@oygmds Jodb@opymds g@obggeds
05bomsb 2obeggbs saommdMogo x0dgdo, Go3 dgdamddo syEomgoms  gsdmol-
3936 dg300Bsbo SErgEgdom Ao@oMdgbdsl, b Jm@osbow ©sgoMygsl. bgangdiools dgd-
amdo 3Gmadglo 3o, dggdagdgemos a9b9@039M0 IOsgomag@mgbgdol aomgdyg, Gowysb
sbogno  J0d@Mogdols  godmygsbs  syEomgdms  dmombmgl  sdgedew ,,0M5930b6mdoy@0%
RQMobggaol 9bmxzmbool Lgmgdiosdo FGodmm ho@mgsl. LYm@go sbgmo odgosmo yg-
bgdol doBo@gdgemos Lodo®mggermTo gbbmgo®o wOmoEsb gog3M398gdygemo gMobggano,
OmI@gdoi Plomyme ©ss0bFgHglgdl 53 wompado dmdydsgg Lgagdzombydgdl, @sbg-
53 Jmgels Jbmggeromdo  ygeowglo dommbmgbss. LsdFgbosdmE, syommmd®ogo B®Mobgg-
ol dEoEs®o 2gbmambeo 5dgsdse aodOmdols 3o@sliss s baoko®mgdl asblogyndg-
b0 dognolbdggol, gobsosb domo dmdsgoendo sy gbs dgydargdgao 0dbgds.

0y dmgodggeogdmn  obEmaoge  Fyommgol ©sgobsbogm, ®md  hggb  J3ggobsl
BOoE0Ymo JgBM0bggm gmdol yobgoms®gdols oo asdmELomgds goshbos. o 9dgg-
gbo EOMoEsh, LogoMdowsdm-yegby@ dgg@bgmdgddo godmme oym dmdgbgdymmo swo-
30 mdMogo x0dol g@Mobggaro. dogbgosgse 0dols, G®MI dggmoe Lsds@mggemdo s@-
G900 B gdyemo xo0do 5@ gmgogrs dgdmygsbogro, 1900-056 Fangddo Lobmge®-
25090 bogdL3mAFmE asd]mbosm dogombmdom oo 3390bo s sSwgPYmdom Embs
%}M0bggeol bm@z0. Jo@moos, dgu®Mobggemgmdsls LoJodmggemdo ¢dggerglo @mo-
©5b Jobwggebgh, dop®ed ol Fbmeme Lodmdbdo@gdam bobosmo 3Jmbos.  1880-0sb0
Jeogdol dmgmesh gmnbs s mdoaoll dnd@ol bo@zoboybem dJodmligens-@go@mnbowgols
3oblbol dgdg, Lodob®m dmmbmgbogrgdols LolBgds@y®o bOwol dglsdsdobow, aang-
bgdds w@o0(ygl g@obggenols Indgbgds Loggmod dmmbmgbogmgdsbyg goiomgdom dg@o
oM bmdom. 1898-1903 Fangddo Jymsobols 39dg@boowsb gombombols dobo®bg aopbog-

123



553@0)STMBOLM 153IGENIA() 3M6BIGHIEBNS .
lﬂ INTERNATIONAL SCIENTIFIC CONFERENCE @
MEXAYHAPOAHASA HAYYHAA KOH®EPEHLIUA

bogo 33903bL mogolo bo®olbom ggogs Igmmg seaomo. LsJodmggamsb 3396 ibo god-
Jobpsm olgm Lod@g{gganm (396¢®gddo Amam®gdozss - ggbs, 353dgdo, dg@eobo, 3o-
@0bo, aombembo [1].

05b53g@Mgg  gBo3by,  IbmgmomTo  Aoblogym@goygmo  yy@dopmgds 93930
d0mdg@bgmdgdol  obgoms@mgdol, Mo@asb IJmIbdo®gdgmo bym YROMESYRGOM  ©oE
360d3bgemdols sbodgol d9bgddog 30Mmdgddo odmb@wogo B@0bggeoligsb dowmgdye
Oa0bye 3OmEygJcosl, @mdgmmoi aodmomhggs  do@smo ba®olbom, s@ols gz maoey-
o bygoms ©s obolosmgdls dowsmo Loy gdmgbm mgolbgdgdo. Lfm@ge sbgmo Godols
b0mdg@bgmdgddo  Fo®ds@goom dgodargds dmdgbrgl seaommd®ogo B@0bggero, @ow-
3ob Jo@og3MmmeyJBogmo gymEOPeo x0dgdo dbgmow gaggdosh d9bgdcdog yocgdm
300mdgddo dgbobgol. sao@md@ogo Jomdgdo o@ dmombmggb 339d5-dmgenols o goey@
300698 s Abydydo @Godol, 3@odoFoygm Logmobggegdoi moglh Jodase a@dbmdgh.
LoJo®mgganmdo  syogemddogo  g@obggeols dmdgbgds, LOYmymas s dgbsdhybgds
bganls dgfgmodl 3mm3gas@dogemo ©s b0mdgy®dbgmdgdol aobgomamgdsl s o3 Logdgdo
dobobagmdols odmm ¢9bgd0l hodmgsl, domo Jgdmlbsogagdols bHwsL.

5dgodobpgemo  goms@gdom  my  godlbxgagdm  Lsdo®mggenmdo,  sEa0@md®0go
RQMobggaol 9 9bmRmboo Msbpsmsbmdon IEoMwgds ©s opo Jgdm@hgboanos dbmerme
Lo go®dowsdm 399@bgmdgddo. seaommmd®ogo BMobggaol 3m3ygas30gdosb aodmo®hggs
Jomdols bygmo - hognolbigg@o, ga@yms, dogo, bo@o®s ©s ggmEodggms Jomdgdo, op-
gngg hoewolgg@o obpsy®ol, xogobydo @ygbo s d@gmo do@dol o ddgano obgols
303990 5(30900.

500@MdM030  Jomdgdo  3mIdobo®gdymo, 3g33903bym-Igbm@dEymo  dods@ny-
g gdolos. 3390 3begdsl 0fygdgb 160-170 ol sbsgdo wo 3390 3brgdol 0bEgblogmds
o3 3900mEdo 5@ 5egds@gds 12,5 %-b. 33903begdols 3030 50gbodbgdsm 8-9 mgol obsg-
‘do s 063 gblogmds 53 3gMomedo omfggl 57-62 %-3py. 33903brgdol oo (3gomgds-
mds dgodhbggs 7-10 mgol sbogedwg. 33903begdol gos®gdom aodmmsbsd®gds swo-
60'dbgds bogbymols mgggddo, @o3 sSeyommd®ogo  Jomdgdol @swgdomo ggbgBog®o
030Lgdss. 39Mdm, SEsLEAYOYOL 0dsl, MM jaods@ol 3geogmgds (bogbymoli 3bgero
©PYgo0) 339603l gdmmbobg  bogargd  gogangbsl  obrgbgb. segommd@ogo  Jomdgdo
Feooli 20b3ogemmdsdo odgnggosh 140-160 o 3390 3bL. Gmam® 3 33903blegdemdols,
sbggg dgbmeEgmo mgo@lbsb@obom domo gJldgms@sios dgbadangdganos 24 mggdog
[2].

S00@MdM030  RMobggaol  gggams  3m3Pmszos  bolosmwgds  (3bmggerdymayg-
ool do@omo mbom, Go3 gaobwgds dsm AgbolRgbBmdsdo 0bggdaogdo wosgs-
096960l Jodo®m, Amam@oEss doMggzo, ko®o, @gozmbo [3].

SEOEMdO0g0  GHobggarol dowoae  3bmggmdgmggmmssl  Logydgmar  grggh
Omam@ (3 dgdgg0009@o0 mgolgdgdo, sbggg goMgdm BoJBmegdo. oagboaos, G®I 12-
0gosbo  0dmygbgdols 3g@omedo (5-sb 17 0ggdwg) Logdome ©sdsgros s©y0emd®0go
Jodgdols dmymdig [ubwgdol, obggg Loggwomosbmdols (wogdol) dohggbgdangdo s
030 5O >®gdsRgds 16,5 %-b. segogmd®ogo g@obggeols gl wodgdygmo mgoligds 30wy
RO 53GoMgol s WodoxgMgdgels bol jmm3gHs@oye dgyabgmdgddo dobo 3mdg®-
3090 dmdgbgdol 9539J0L [2]

hggbl Jgggobodo g@obggeols x0dmdMogo Jpymds@gmdols dgbfsgaols dobbom
2009-2010 Fengddo Llod dob. @hgyaodgomols dgibmggegmdols domanmaoyg®o  Lboggyd-

ge0960L 0bLEAOFAYEOL Lobmgem-Lodgy@bgm 3Ebmggems g9bgBogzol s Gobomamyools

124



INTERNATIONAL SCIENTIFIC CONFERENCE @

r 553@0)STMBOLM 153IGENIA() 3M6BIGHIEBNS
ﬂ MEXIAYHAPOJHASI HAYUHAA KOH®EPEHIUSA

3obgmgoagded  dgolfogms sedmbsgangm LsJo@mgganml bmaogdho @sombdo, 39@dmo,
dgmol, mosbgmol s @spamegbol Ms0mbgddo, s@OLgdgmo goms@gds. gdldgwoiogdols
bog9dggen by Mmommgy@o Ms0mbosh mmb-mnb bmggado Jg@dhgyen obs 15-15 ¢g@mdg-
©0, OMIgo03 doGomsse 5dgbgowbgb saommd®ogo 3m3ymsizool Jomdgdl. g@obgg-
ol aoo@mhggol sbpgbebgb  ggbm@Godom. 3gagggdols sbognobds shggbs, @MI ©slobg-
@agdyge Lod Go0mbdo dog Jomdgdl Lodgogme gzo850 dJmenosbo Lyensmdol 204 %,
hoaolgg® Jomdgdl - 11,2%, bsio®s Jomdgdl - 6,3%, dga@oesl - 18,7% oo yga@od-
3905l - 17,2%, bognm 0bG@meyEo®gdge xo0dgol - 26,2% [4].

OMAMO(3  Ymggeogg  bgdmowbodbymosb 0339mgds, 39bgBogY®o  ABsgoERg-
Amgbgool sbigmo d99J39g3o00 ©sbsio®ao 533000l Laly@lsmm ylog@mbmgdols yoyd-
x0069Lgdol, bo@s@odol @sdmggols s Jpgdow Lobmygmm-bsdgy@bgm 3@s]@ogobdyg go-
slgaol dgbodan gdamdgols.

9bs 500b0dbml ol Lobosdmgbm Ksd@o, @M Lsds®mggeml bogaols dgy@bg-
60l bsdobol@mlb bmgwols dgy®bgmdols Ladgisbogdm-33eggomo (396¢®0l dog® dgd-

dbogmos g3bmggagmdols Logge-bsgmmgdiom dobs, Lowsi megdmydomos hggb Jgg-

4obsdo  gogm g gdymo Lobmgamm-bsdgymbgm ©s dobsyg®o 3bmggagdol, B@0bggeng-
b0l s bodgy@bgm-Lalo®gdam, gmdg@ogeo dFgmgd0l x0dgbol ©s 3m3gesiogdols

Lo 3megd30m x398gdo. o Jodwobs®gmdls dg3bogdgmo 33eg39d0, [omdmgdl domo sw@-
2 9bo-3099dxmdglgods s Lobsdgbg doMmggdols dgJdbs.

@0GINSGYBS:

L a9a9dgomo 3. ,,d9800b39agmdols Jpamdomgmds Lsds®mggembs s sdogdgoggobosdo 1801-
1920 Feogddo“ /mdogrobo. 0g. xogobodgomols Lob. Lobgedfonm 9boggdlo@gdol damdsms 3dg-
daemo. Hmdo 34. 1948 §, ag. 152;

2. bobodg @. LLodo@mggarmPo 4ogM 390 gd o s©a0emd®Mogo BMobggmol x0dgdol domd@s-
3o 9Mmgbgds” / Log@msdm@oliom  3mbggdgbos ,,0aMmb0mdMsgomag@mgbgdoll ©o3Egs  ©
Moo 2obgoms®gds™ / damdsms gdgoygmo. mbdognobo 2010 §. 93.205-209;

3. bmbodg @., byiodgoao 3., bog@sdgomo 3. ,,89800639egmdol 3GmEYJBgdol Fomdmgdols s

200539353900l Hgdbmemmaos / Lobgaddmgobgenm Lsdo@mggemml sy@osdgmo 9bogg@lo Ggdob

bem@gdboga®o s Bgdol LHYgbGgdolmgol / mbdogmolio 2007 gg. 48-60;
4. boggomadg 3 Bodo@odg . dod gomsns @. dgegos b. ,oy0moM0g0 BMobggeols Jpgmdsmgm-

3> >@dmlsgamgmn Loommggenml bmyog@om @sombdo® / LsJo@mggemml Lobgmdfogm sa@s@aemo
960390 LoE g0l dOmdsms 3G gdygmo / mdogobio. §mdo 4 Nel (54) 2011 §. a5. 120 -123.

“THE ADVANTAGE OF POULTRY’S LOCAL BREEDS IN FARMERS’ SMALLHOLDINGS IN GEORGIA”
Koba Natsvaladze, Tengiz Firtskhalaishvili, Rusudan Barkalaia
LEPL Agriculture Scientific-Research Center
Summary

Study of local poultry breeds gene pool not only local but global problem, because it’s one of wag for po-
verty reduction. To determine this problem scientist started scientific reaserchs to create some ting like “gene
bank™ of poultry which is necessary not only for gene conservation, but for the most sustanable used. From this
issue population of Georgian poultry breeds: Chalisphery, Shavy, Megrula, Natsara, Keltitvela's exposing (reve-
aling) and studying is very significant, because that is exact same heritage as a natural resources and ore. Study
of local poultry breeds productivity is first stage in capacity building of selection work. The re augmentation will
be further in rehabilitation poultry traditional raising in Georgia and also will be helpful in conservation of po-
ultry gene diversity and replace word impoverishment poultry gene pool.
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THE EFFECT OF THE MAINTENANCE SYSTEM ON THE CONTENT AND TECHNOLOGICAL
PROPERTIES OF MILK OF THE GEORGIAN MOUNTAIN COW BREED
Givi Basiladze; Erna Kalandia
The Scientific-Research Center of Agriculture
Summary

Resume. The Stabling-pasture or stabling-camp maintenance systems are recommended for the mainte-
nance of the Georgian mountain cow breed being dependent on the distance between a winter shed and a sum-
mer pasture.
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THE PROSPECT OF USING HIGH-TEMPERATURE FURNACE FOR SOLID MUNICIPAL WASTE
RECYCLING
A Kakauridze, L. Zivzivadze, S. Silagadze, M. Shalamberidze
Akaki Tsereteli State University
Summary

The paper describes the distribution of heat emitted in high-temperature furnace with non-consumable electro-
des: in consumable electrode, casting and in the ambient medium reflected from slag surface. A new scheme of
high-temperature furnace for solid waste recycling has been proposed and new opportunities of heat transfer ha-
ve been shown.
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YA0IR0O &@I30 856d560-L0oB@SIBDMA(™M 5d@IBSBIBO
ROBISHISIRO 353MGBRIJOLSMBOL

>7b>Tgomo . LodssmsTgomo o; bgmombo 3.*
*39e0m®9Lool bogombognydo @gdbogydo ¢9boggdlodgdo, J. doblgo,
dgeom@glos

53530 Tgdgomaol Lobgardfogem ¢boggdlodgdo

JoOoygamo Gagzo (Lbog 1.d. NI56511 [153]) dgodangds aodmygbgdye odbsl Lodmm
A®oJBm®gdols shfo®gdyemo Lo@gly®dlom godmEegdol ho@omgdolbomgol, @mdanols do-
Bbobloi Tomdmowygbls Logldees@ocom Lossdgo®mnm @gg0dgdols d0dwgdosbmdols Lo-
byl sdo@engds.

bob. 1-bg godmbobymos {@ogemo Gegzol Log@mm bgwo. bob. 2-bg bob.l-oll A-A
d@ogno; bob3-bg bob.l-ob B-B d@ogro; bob4-bg bob2-oll B-B d@oaro; bob.5-bg bob.2-
ol I'-I' d@ogoo.

Foogmo @Bdgzo (bob.l, bob.2) dgo3ogh dm@0obmbHomyd gydgh 1, dolbg gobans-
39090 M@0 bobgg@o{@oygmo 3 ©s 4 9dbgdol dJmbg, gHm Ibodgl sb®ogn, hsgyg-
Ao Laddma abgdl 2, gydol 1 wmbgbg dpgdodyg ©s bobgg@o{®oyga dmbsizgzgmgdo-
ob 3 o 4 Ygymagdygee M@ 30@obmbEomy® 9osbl 5 s 6 (bob. 3).

Foogmo G@ggo (bob.l, bob2) dgozogl d3m@obmbRomy® iudgl 1, dsbby gobens-gg-
a0 @0 bobbsbgg@o{®oygmo 9dbgdo 3 s 4 Fo@dmowygbl dmbs3390gdl, @emdag-
03 3000gd05b AsEosmy® LoddEygdo Lo@dmao abgbol bgosdo®gdols dpmgmg oS-
dodmgdols s dmbobggggdol dggdmgdols Igogyo. s@ds@mols ©s dmbabggggdol dod-
Lodsgry@o 360dgbganmdgdo o3l bobgg@o{@oye dmbszgzgmgdol 3 s 4 dysTdo yods-
gogo Lo@dmeno abol @oposery®d Lodd@Fygl.

Laddmao abols bgosdo®o, bobggdo{moge dmbsizggmgdols 3 s 4 Fygowsb ©sfyg-
00, M5bsmsbmdom gdggds @odas, JmdMybwgds Lofobsowdwgam dods@mymgdom
s bOYb39eymRL 3nA0bMbEm Y@ dmbs3390gdmsb 5 ws 6 Ygumangdsl. sdslmsb,
LoOygmse hogghomo Lo@odmeo gboll wg@dymo babo 7 Fo@dmowagbl hoggdowe Log-
A3 69l ©o gl 5aMGHgR I Goobr@ g bgEsdo@by. od Gomobedygmo by-
33000 2gmdgHHoygao 396G@0l (hoggdogo Lo®dmao abol 396G@0l) dm@0obmbEs-
9@ g9dgdo 1 Jggos  dm@mmmno  ©sygbgdymos gg@Gogsm@o mygbs 8 (bob3), @ma-
ol bgos 3omobE@gm dmemmbg 9 ©sygbgdymos Lod@dybo dogrols 10 mg@dymo ao-
a0 b0l dgloda gdenmdbom. Lod@yb doanolsabyg 10 sdop®gdyamos dn@obmbEs-
@0 0ob@ymmo Loblbs®o 11 (bob2, 3), @mIgemnsbsi ghmo dmgmmo dgg@mgde-
0> Moosy@o d@obys 12, @mdgols dgmeg dmam bggdgeo Lobl®ol 13 bsdysag-
dom (bob.l, bob.5) o3o3doMgdygmos hoggBom Lo®dma aboby ©aygbgdygeo, aodmbsg-
geo, [obs doddsdmggeo 16 o  ggobs Fodygebo 17 mgengdols djmbg Lodmm G@sd-
AM®olb 15 hembhbol Fobs bsfomTo ©sdop®gdya 30mbIGgobmsb 14. §@sJdm@ols y@do-
30 Lodg@@ools Lod®@Fyg 18 FodImoagbli mg@dymo bobol 7 Ibgdl. @owosaydo d@ob-
oo 12 Lopa®dgdo g geodgdseos s dgoagos m@o bofomolspsb, @mdgmgdoi gomds-
bgomob s353do@gdygambo s@0sb bAsbbymo dgg@mgdom s RGoJloGegds 30bE® Job-
hoom 19. bgws Gogob@ym dmgmbg 9, yodg bgossdomols Ib@owsb, ao39mgdymos ho-
39600 doddoGmggero sdmboswsdo 20 (bob4), GmImol mgddymo bobols slgeols 3y-
nbg Amos hoggBomo baddmao abol @g@dyeo bobols 7 sbigarols ggombole.
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10

6ob.5. Lodmybo dogobsl Gogno

hoggBogro doddo@mggeols sdmboms®do 20 dmmogligdygemos go@amersdols 21 Lo-
boo ©sdbogdbyao Goosmy®o 3m@s, MMdgeoi LoblOymoss ©sdsy®gdymo my@-
dbg 22 o woygbgdymos Lod®dybo dognolsl 10 Dogs dbodgl. mg®do 22 dods®mygaos
Lod®ygbo dogoolsl 10 bgos Gogrobp@ygamo dmeml 9 Log®mm ggmdg@®ogeo @g@dols
23 @opoylihy

30dm3gb0l holo@odgdbmaw BA@sJBmal 15 ooygbgdgh hoggdom Loddman aboby
2 olg, G®I Joddo@mggano 16 s [odygobo 17 mgergdo aobanogagdosh mg@dygeo bobols
7 m@0gg dbodgl (bsb.l), bogrem G@sj@m@ol 15 g@dogo Lodg@@ools Lod®Eyg 18 Fo®dm-
>09bL wg@dyao bobols 7 Ibgdl. doddo@mggen mgangdl 16 dgdmed®ybgdgb hsgg@owo
Lo@dmeno abol Loddygwols oo ggmbon ©s osgodlomgdgb 53 dpamdsmgmdsdo. ao-
doaeol 36mEgbdo H@sJdmmo 15 yomssaomegds hogg@og Lo@dmen abobg 2 o go-
bogpol (3goemgdoeo 60dbols a@dog ob®gdl o gobog aosb®gdl. F@s]@ma@ol 15
dd@omdol @AM Goosay®o dGobys 12 dgdmd@ybogds ©s dmoygebls d@bgom dmd-
@omdodo dogobsl 10. d&9bgolols am@ameado 21 gHmog@mJdgogdl hsigdoen 303dsm-
0390 sdmbs@o®ol 20 3ggemsb, ao@ssaomgdls boddyb dogolsl 10 ds@dbgbs do-
doOm e gdom 39O @0 yg®o wgbol 8 bgws Fomobp@y@ dmgrml 9 dods@mymgdbom.
Goyoboz hoggdogo Lo®ddmeno abol mg®dygmo bobo 7 3o@omgaau@os, sdo@md Gowo-
seo@o dRobgol 12 dmamgdol gg@@Eogomy®o ao@ssaomgds gOmdsbgmols Gm@os ©s
AoEos@o IBobas 12 065@h7bgdl mogol Lofyol Ipamdsmgmdsl G@sj@m@ol 15 dmd-
5mb0Lol hoggdomo Lo@dmgno abol dmger 3900dgdabyg. 5dolmsb, asdm@oibymos
AoEosm@o  AHobyowsb 12 B@s]Bmd by dmJdgoo bodobgersmo a39Mmomo dogngdols
bgdmJdgegds o @o3 o oMol dsbobosmgdgemo Lodmm F@s]Bmdgdol 3gdomdbdols 3o-
0md930Lomgol, Gomsiz 0bOEgds Lagdldgas@doiom Lows@go®mgm @ggodgdols dodwgdo-
obmdols Lobyli@g.

20HIOG B

Lo g3 bodsoasdgogmo. babbogo s bbgs Lalmgmm-Lodgg@bgm 3sbJsbgdols 3Fs@dmgdamey-@m-
b0l goblobmgms bo@mydse bgbol @AM, “Lod3s@gb®o”, dgmmeygo bsdamdo, InFdmds Ne
5674, 01.30.2014.

2.Kapmenko A. H., 3emeneB A.A. Xamauckuii B.M., Cenbckoxo3siicTBeHHble MauruHbl. — MOCKBa:
Arponpomusgar, 1976.
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3. lucromam I'. E., Cemeno AH. [lemumo I'K. u gp. CenbcKOXO3fgHCTBEHHBIE M MeJIHOPAaTUBHBIE
mamuHbl. — Mocksa: Komoc, 1976.

bEosGos dmdbopes LLod Imms Gylomsggmol gomgbamo bsdgbogdm gmbrol g@MsbGl
(NeAR/40/9-250/14) 3otm93%T0

CIRCULAR TRACK MACHINE FOR TRACTOR UNIT TESTING
G.G. Dadunashvili .G. Samadalashvili; P.V. Zelyoniy*, A
*Belarusian National Technical University, Minsk, Belarus);
(Akaki TSereteli State University)
Summary
Circular track can be used as for the accelerated resource tests of the mountain tractor units, as well as
plane tractors and agricultural machines, aiming at increasing accuracy of acceptability of the operating loading
modes.
The paper has been prepared under funding from the project #AR/40/9-250/14 granted by Shota Rustaveli
National Science Foundation.

BHOIBHOR IS0 3IBAHMR™MdNS>T(

hbgodg 0., bo@sG0Tgogmo e, MBs@Sdy ©., IgAx036geo 2.
Lododmggenml Ggdbogndo 9bogg@lodgdo

b5 o@gdaamos @gsarabo @Gmomo JfGog980b (3Gmiglgdol) R@sBseremdol s 39@bol-
696 B30l gaengas g@bBob gdsodogmo Jgmemwol gsdmggbgdom. gsbmdgsl giagdegdsdgderos

F@o- J9G-bdsgio o Jfb3gHodgbBol Fgogase Jowgdaaro Jmboggdgdo, dempgdaeo Excel-do
J@IIE B~ bamo bdomol bsbom. @gsomobsios bpgdmws LabVIEW  36mg@sdaa godgde do.
Jaegaolb Fgogegdds shagbs em@Gogy Geugbol 33@6bobBgbBmds s ghsBsa o bsbosmo.

BO5JBHomgdol s BOSJHom Mo  ggmdgE@mools gydgdogdms® omgemgds  dg-
bygs  Jobpgad@m@o [L2].  dob aoblobmg®s g@sjBogmo  gdpgyboodsw:  g@dsj@omo
gVmegds  LAOYJAa@sl, @mdgmoi dgoygds bofomgbosysb, @mdamgdoiz  Abgoglos
do@osbo mdogd@ol. dobpgmd@m@ds 30Mggemo aodmoygbs RMsJBomgdo s@S3- 3oRBoM
Rm®dgdobomngol. owgs, GMIgeoi hogdymos RMsJ@omgdol (36gdsdo Jamdo®gmdls
dob 0gomdligoglgdodo s Fogoy@ asbbmdogngdsdo. hggh bmys- o gloyd®mdm
900256bmdogngd05b, MAYSbBMIo@gbosh o IJmgmo @oibgosb gobbmdomgdbsbg-bmds-
bg. dop®od dgodangds sOLgdmdgl s sALYdMdL s@sdmgan- Gobgosbo gobbmdogrgdy-
b0 — 25bmidggdo. Fobpgmd@m@ds dom YFms FOsJBs @ydo [2]. s@sdmga@oibgosbo
3obmdgzol (obbmdogrgbols) @myogs dogosh do@- Gogos, d9bgdsdo o6 dm0dmggds 0wy-
seo@o bggdm b 33d0 bogof@gdols s Lbgs glFm@dslfm@dmdols aodgdy. g. 0. sbigmo
Ogo@y®o  1ggaml ob 3gdol Lodgobbm- doagdosbo [Fo®dmagbs oMo g335@ M0,
5Jgob godmdobs®g @gomy@o mdogd- Bgdol s@g@olbsmgol 9bos s@OLgdmdogl gob-
bbgoggogao aobmdgs — gobbmdogng- ds. sligmo s@slbfm@o  gasJ@oswmydo dybgdbolom-
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3oL dgdmoegl gasJBomy@do ao- bmdgol — gobbmdoangdol (36gds. hggbl o®agarog
Ladgo@mTdo s@OLgdbmdl goddsgo 30mi3glo, AmIganloE aoohbos oo 3GsJBogygmo ©s-
bodbyangds s dommgol Lakodms gobglbobmgdmm dgdmnbggzommdol s ©gdg@dobo®m-
b0l Fogro 9. 0. gbps Yggobrgl domo  g@sJHommdols dybgds [1.  >@Lgdmdl dgomm-
©g60, OMImgdo3z 3godmgal Lodgomgdols gobglobwgOmm domo GOsJHomg@o 2obbm-
do- angdo.

3bmdognos [1], G®I gOm Jompsbl dogiygmgbgds 39@OLGHOL  gddoMoyao Jgmmeo,
OmEgbsi gdb3gmodgbdymse Rolipgds 3OMEgLbol (eOmomo 3§ 3Mog0l) BOSJHo@M™ds.
RO JBo@do a5bbmdogngds ymggmmgols bsgargdos ggzerowgl aobbmdoangdsbg De

650l Jobobos — @AMomo 3OMmEgLgdol gOsJBs@mdol s 3gaLolFgbB™m- dols
330 ggs  3g@LEol  gd3dodogmo  dgmmeols godmygbgdom.  gobmdgol  gggdwgdodg-  do
RQ039®-bdsg@o s gJb3gModgb@ol dgogaom domgdygeo dmbsogdgdo, Imgdy- o
Excel-do gangd®®mbymo gb@oggdol Lobom. @gomobsigos bpgds LabVIEW  3@myds-
g as®9dmdo.

Omam®a3 bgdmm ogm o@bodbyemo, 33agzol mdogdl [omdmswagbls genosg@-bdoy-
@0l o 9Jl39gM0dgbH o dowgdyao Excel-do (omdmeagboano dmbszgdgdo. @mdgemoi
gbgos @goemy® Imbo39dgol dowgdyals Excel-do g@m-g@mo dmdogny®o Loy g@owsb.
RQ@0390-bdog@o oMol gbols dodgol Rayddysogdo, GmImol b3gdd® .0 bodjggdo-
39 033 gds Gmyma U bopsi vimgnozogb@ols 360dgbganmds 0,6<3 [3].

RQ@0390-bdog@ols  Iglfogesl wopo 3@s]@oggeo  3bodgbgermds  goshbos  gobs-
0056 00 sOLgdomo ¥ udgol 03 gangdBHOmbymo dJnTymdogmdgdols mgoligdgdl, GmI-
9d0i3 379domdl wodseno Lobdo@ol wos3sbmbdo.

[3] Lodydomdo ImEgdygeo ogm Gaolzg@-bdoy@ol aobmdgol LolEgds @g- sarobyg-
b0 LabVIEW  36mg@sdygm ao69dmdo, dmdgerdoi hggh aobgsbm@dEogamgmn gaojg®-
bdo@ol dmpgaodgds v=1 dgdmbgggobsmgol, @mdaoli bgrwgdsi bogds Lobyglbmowy®
Logboenbyg, dogomgm Geogzg@-bdsyg@ol Loddansg®ol b3gdd®ol wodmgopgdgmgds Lob-
‘do@oliogob.

Q@ 0390-bdog@ols gasJ@omy@o mgoligds aoblobmgdygmo odbgds 3g@LE0L Igme-
©ols 39dggmdom H dohggbgdemol dge3sligdolbogols.

390LHolL dgmmeols s H dohggbgdaol dgaslgds 3omggmse dgdmomm dob- ©gan-
dOMAdS s 2oblabrgds 0p0 dAMYbol obbmysmgdyeo dmd@smbolbmgols  0<H<I.
OmEgbsi H=1/2 3ogomgdm jansbogyg® d@mybol dnd®omdsl. 3 dgdmbgg- godo bofogmes-
39%0L godgmsigos Fodlbagm s dmdsgoml Jm@ol o6 sGLgdmdl. dmegbsg HF 12 ds-
‘dob 235J3b dOMybol Lbgs ganslbogygdo dmd@omds.

RO5JBo@@0 gobbmdogrgds Mol 3§ 3@ogolomgol godmomgargds dgdogyo dodm-
Lobyangdom: Dr=2-H. 3g@b@ols dohggbgdbenols  aodmmgaols  sanam@omdo  dgdwg-  os:
3mdgom &(1) 0@ gdl dgdmbgggom 30m3gLL (e@mols 3F 36 0gL).

(@

1. 50gbodbmo <&> 1=(1/1)r=0 (1)
oo <€> 1 o@ols Lodygoam 360dgbgenmds.

2. sgbodbmm X(t, 1=2L(u=1)"tE A (W)~ <¢> 1, 2)

Lowos X(t, T) @0l t 3mdgbBolomgol  ©og®dmggdygemo aosbds (Lodygomem dbodgbgmom-
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b0@sb).

s93. doJLodogny®  opMmggdyen s Jobodogy® sAMMggoY aosb@gdls ool

bbgomdsl R godobgdols 4fmwgdgb.
R(1)=maxX(t, 7)-minX((t, T), 3)
I<t< T I<t<t

oo t o@0l olg®gdyero oM, GMdgmoi gdygemdls dmger dbodgbganm- dgdls,

bo@m T3Gm3E kol @AMl boby@denogmdss.
4. be®doMgdgemo godobgds gobolsbwg@mgds Jggne@ogbom:

RS @
bo@s S oMol bEsbps@@gmo goob@ds, @mdgmoi yobolobmgdgds asdmloby- e gdom
S=[(1/ T)ZLIT’F( C (1) <&>71)2)2 5)

5. 390LFds ©o0dF 03, MM bem@Jodgdygmo  osb@s  Jodpaoe  omofgdgos
9930M099@0 05b5BsOMdgdom.
R/S =(1/2)8 (6)
Looasbss, H=(log(R/S)/(log(1/2) 7)
l-gen Bobobbg dmigdygmos  geogg®-bdoyg@ols Lobg, boeoem dgmeg bobobbg dobo
Loddensg@ols LodyggMogol Wodmowgdymgds Lobdomgby

'Zweform
it

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
o ns 1 15 2 25 3 3% 4 45 5 55 6 65 7 75 8§ &5 9 95 10
Time (s}

Amplitude

I ]
0. 1 10 100 1000
Frequency {Hz)

I 20-

L £ o0- |
|

| =0

i R 1

I 1

bob. 2.
bobobgool sbsgrobo agodengal Lodyomgdsl gmdgom, @md 9Jl3gmodgb@dols dgwg-
3900 LOyms gmsbbdgds mgm@oyal.
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bob. 3-bg dmizgdyaos  dJmygobogo saam@omdol denem j-osa®sds, 00 sbo- bogl
bgdmm [o@dmeygbogn saam@omdl.  Gmdgeroi 25dmgoygbgm Raoizg@-bds- g@ols Log-
bogroliomgols 3g@bEol dohggbgdarol aoblsbmg@olsmgols.

Numeric 5

> )
Simulate Signal2
Sine with Inverse

........ = max
i [Herst

Ha Lo 2

min

b

bob. 3.
dgmmbg bobobbg bohggbgdos o3 sgpgm@omdols doGomswo 3g5bdgdols Goibgo- mo
dobsbosmgdengdo. H=0,78, Dr= 2-0,78=1,22.

mean min
-0.30832194631  1.15463;

TR Herst
99 0.76776:
MNumeric 5
1.15463:
Stan,dev
4.91164.
bob. 4.

dgmag Logbsgobmgol (9@m-gemo dmdogoy@o Lowyydobsmgol dmbsgdgdol ao-
bmdgol dgogagdo Imzgdgemo gbdogols Lobom Excel-9o).  dogowgo H=0,73,  Dr= 2-
0,73=1,27.
sbggbs
9JU39M039bH o Jowgdygemo 39OLEOL dohggbgdbangdo mMogg dgdmbgggsdo (Rao-
390-bdoyg@ols dgdmbgggsdo H=0,78, 9Jl3g@0dgb@ols dmbsozgdgdolbomgols H=0,73) 3@ j0(390L
o3 30mgbol 3gaLolBgbdmdsl s FasJBomy®d bolosml;
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1. E. ®egep. ,, Ppaxrans:”, Mocksa, Uzx. Mup, 1991, 249cr.

2. Mandelbrot B.B. Fractals, Encyclopedia of Physical Science and Technology, 5, 579-593

3. 0. hbgodg, ™. mds®adg jmd3oydgdgeo B9dbmemmyogdols dobsbg FLICER- bdsy@mols gbgm-
2900390 13gJd®ol gobmdgs. LoJommgganml 9dboggdo 9bogg@loggdol dOmIgdols 3G -
dgemo N1(491), 2014. 88-92gv.

FRACTALS IN METROLOGY
Chkheidze I, Kharatishvili L., Tomaradze O., Murjikneli G.
Georgian Technical University
Summary

The study of fractality and persistence  of real time series is investigated .. The study provided for mode-
ling, obtaining the dependence of the power of the spectrum and calculating the empirical Hearst exponent, and
consequently, the fractal dimension. The implementation of this task was carried out in the LabView software
environment. The results of the investigation indicated their persistence and fractality.

3KOHOMMNYECKHE ACHHEKTBI
CTPOUTEJILCTBA XOJIOAUJBbHUKA OJISI COXPAHEHUS
IJIOJOOBOIIHOM MPOJIYKIIUU B 3ATIAJTHOHU I'PY3UHN

Hapuxananze K.I'. ,3ypabéamBuiau I'.B.
00O «To6uicepBuc rpymni»

Csoegpemennoe Gneopenue COBPEMEHHbIX HMEXHOI02UN COXPAHEHUA NA0006 U 08oulell 6
KONMUYECMBEHHOM U KA4eCHGEHHOM OMHOUWICHUAX NOJIHOCHbIO COOMEEHICHIGYem aZpPapHOU NOAUmMUKe
npasumenvcmea Ipysuu ,nanpasnennoii  Ha cyuwjecmeennoe yeeauyenue CenbCKOX03AUCMEEHHOI
RPOOYKUUU ,KAK NPUOPUMEMHOZ0 HARPABIEHUA 00uwiezo IKOHomuueckozo pazeumus I'pyzuu . B ceasu c
amum paszpadboman buznec — nnan cmpoumenvcmea paoa Xo0100UNbHUKOE C RPUMEPHOU NI0UAOLIO
cknaockux nomewenuii 200...500 m?.

Busnec uoea 3axniouaemcsa ¢ mom umoodvl ¢ 3anaonoii I'pyzuu nocmpoumv 00un uiu HecKOAbKO
X0100UNbHUKOG ,6 KOmopble 0yO0ym 3a102ceHbl R100bl U 060WH 0114 COXPAHEHUs ux 6 meuenue 2.5
mecayeg . 3a IMo 6pemMs CHOUMOCHIb NPOOYKMOE eo3pacmem 6 2... 4 paza umo u cocmagum OCHOGHYIO
npuobbLLIL NPEOnpuUAMUA .

Ilposedennwiii pacuem ona xonoounvhuxka émkocmovto 300 moHH 6bIAGUN OPUESHMUPOBOUHYIO
cmoumocms npoekma emecme ¢ ungpacmpyxkmypoit ¢ 580 000 napu.

H3 ananuza no eudam npodyKkmos, ux epemenu cozpesanus ¢ pecuone 3anaonas I pyzus, konuuecmea u
cmoumocmu (NOKYRHOUW U nOcCjie XPAHEHUA),6 UEIOM NO XO0J00UTILHUKY MONCHO O0XHCUOAMb 20006ble
dunancoesvie nocmynnenus 0o 500 000 napu.

Hasnauenue. Hacrosmmast pabota B Bume busHec-Tutana cocTaBieHa C I€IbI0 MPUBICYCHUS
WHBECTUIIMHA 711 CTPOMTEILCTBA XOJIOAWIBHHKA eMKOCThI0 300 TOHH TpemHa3HAYEHHOTO IS
XpaHEHUS MHIIEBOU MPOAYKIHHU (B OCHOBHOM ILIOJIOB U OBOIIIEH ) B TEUSHHE HECKOJIEKIX MECSIICB

M3BecTHO YTO MIJIOABI W OBOIIM MPEACTABISAIOT OO0 CKOPOMOPTSIIUICS MPOAYKT , KOTOPBIA B
OOBIYHBIX YCJIOBUSAX OKPYXAIOIMIEH Cpeabl  MOXET OBITh COXPAaHEH OT HECKOJIBKHX JHEH [0
HECKOJIbKMX HEJeNIb, B 3aBUCHMOCTH OT MHOTHUX (DaKTOPOB:  COCTOSIHHMS 3PEJIOCTH IIPOJYKTa,
KaJICHOAPHOTO BpEeMEHH cOopa ypoxkas, YCIOBUH €ro MPeaBapUTEILHOTO OXJIXKIACHUS |
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TPaHCHOPTUPOBKM C MecTa cOopa ypoxas A0 XOJOAWIbHMKA, NPEIBApUTEIbHON COPTHPOBKU
NPOJYKTa , crioco0a ero 3aTapuBaHusl, CXeMbI CKIaJUPOBaHUs IPOAYKTa B KaMEpbl XpaHEHUs U T. [I.

LenecooOpa3HOCT yIUIMHEHUA CPOKa XpaHEHHUs IUIOOB M OBOLIEH 03 CyLIeCTBEHHbIX W3MEHEHUI
BBICOKMX BKYCOBBIX M IHUTAaTEJIbHBIX IOKa3aTeled OueBHIHA IOCKOJBKY 3TO JAET BO3MOXKHOCTb
NOTPeOJIATh UX B HATYPAJIbHOM BHUJIE CIyCTsI MHOTHE MECSALBI Iocsie cOopa ypoxas . EctecTBeHHO ,uTO
YeM JOJbIlE KaYeCTBEHHO XPAHHUTCS NMPOAYKT, TEM BBILIE CTaHET €ro cTouMocTb. Ho HE TONbKO 3TO
0OCTOSITENLCTBO SBISIETCS MPHUBIICKATSIBHBIM B WACE CTPOUTENBCTBA XOJOAMIBHUKOB XPaHEHHS
3mech UMEIOT MECTO TaKkKe U Apyrue (GaKkTOphl MOATBEPIKIAIONINE KU3HECTIOCOOHOCTD 3TOU , HAJIEKO
HE HOBOW HJIEU :

- W3 MEXAYHapOJHOTO OIbITa U3BECTHO ,4TO B cpeaHeM Tepsercs 1o 30 % Bcell mponu3BoauMon
IUIOZIOBOOBOIIHOM MpOAyKUuH. I[IpMUMH 3TOMYy MHOrO ,HO OCHOBHOW SIBISI€TCS HEYMEHHE U
TEXHUYECKasi HEBO3MOKHOCTh ee coxpaHeHus . [Ipu HacTynaromem nepunuTe MUIIEeBbIX TPOIYKTOB B
MHPOBOM IUIaHE I[0J00HAs pPAaCTOYMTENBHOCTh HeOolycTUMa . lopa3mo mpome W JemeBiie
YMEHBIIUTh MOTEPU YK€ TMPOU3BEACHHBIX MPOAYKTOB ,Y€M YBEIMYUTHh UX BAJIOBOE MPOU3BOCTRO ,
KOTOpO€ HEen30€KHO MOTPEOYET CTPOUTENBCTBO OXJIAXKIACMBIX U HEOXJIAXKAAEMbIX CKIIAJIOB ;

- CBOEBPEMEHHOE BHEIPEHHE COBPEMEHHBIX TEXHOJOTWH COXpaHEHHs IUIOJOB M OBOIUEH B
KOJIMYECTBEHHOM M Ka4eCTBEHHOM OTHOILIEHUSX MOJHOCTBIO COOTBETCTBYET arpapHO MOJIUTHKE
MpaBUTENbCTBA ['py3un ,HAOpPaBICHHOM Ha CYIIECTBEHHOE YBEIMYEHHUE CEJIbCKOXO35HCTBEHHOM
NPOAYKIMH , KK IPUOPUTETHOI'O HAIIPABJICHHUS OOLIEr0 SKOHOMUYECKOr0 pa3BuTus I pysun ;

- CTPOUTEIBbCTBO XOJIOMWJIBHUKOB MOTpeOyeT  MoOMIM3anuio pabodeld CHIIBI , MECTHBIX
CTPOMTEJNIBHBIX MaTepHalioB U 3apy0OexxHoro obopynosanus .Ha crpoutensctBe OyayT 3aHATHI HaLIH
CHEIHANUCTHI : MPOCKTHPOBIINKY ,TEXHOJIOTH ,CTPOUTEIH ,HH)KEHEPHI , a TaKke pabouue ;

- UL YCIEIIHOW 3KCIUIyaTaluH XOJOAWIBHUKOB 0053aTeNbHO MOTPeOYyIOTCS CIELHAIbHO
MOJTrOTOBJICHHBIE JIUIA B 00JaCTH XOJOJWIBHBIX U KOMIIPECCOPHBIX MAIIMH M YCTaHOBOK . Takux
CIECIMAIMCTOB HA YPOBHE HHXCHEPOB ,a B HACTOsIICE BpeMs — O0akaaaBpOB M MarucTpoB yxe 38 yer
BeImyckaeT ' TV ;

- HaJIMYME XOJIOJWIbHUKA B KakOoM IMOO permoHe [py3uHM MOXKeT rapaHTHPOBAHHO
o0ecreynTh COXpPaHHOCTh NMPOU3BEICHHOHN II00BOOBOIIHON MPOIYKINU OJIM3JIEkKAIIETO HACETICHUS
,UTO OKa&XEeT CTUMYJIMpPYIOIIee BO3ICHCTBHE HAa POCT NPOU3BOACTBA CEIbCKOXO3SICTBEHHOM
MPOAYKIINH ;

- 3amazaHas ['py3ust UMeeT 04eHb BBITOAHOE Teorpaduieckoe MojoKeHNE, TOCKOIbKY HaXOIUTCS
HEINOCPEICTBEHHO Ha Tpacce ~BoNpIIoro ImenKoBOro MyTH’, COEIUHSIONIETO BOCTOYHBIE CTPAHBI C
EBpomnoii uepe3 mopts! [lotu u barymu. C npyroil cTopoHsbI, KIIMMaT B 3TOM PETHOHE U IUIOAOPOINE
3eMJIM CIIOCOOCTBYIOT BHIPAIIMBAHMIO BBICOKOT'O YPO’Kasi IJIOZA0B M OBOLIEH, U JIp.

Takum o0pa3zom, Ou3Hec Waes 3aK/aI04YaeTcss B TOM 4To0bI B 3anaaHoii I'py3un nocrponts
OIMH WM HECKOJbKO XOJOAWILHUKOB YCJOBHOH eMKOCTHIO 1m0 200...500 ToHH mJjoaoB
OBOLIEH [JIs1 COXpaHEHHWs UX B TedyeHHe 2..5 MecsineB . 3a 3TO BpeMsl CTOUMOCTb MPOAYKTOB
Bo3pacTeT B 2... 4 pa3a 4TO U COCTABUT OCHOBHYIO NMpUOBLIL mpexanmpusitus . Kpome Toro
OINpeeICHHBIN T0X0/4 MOYKHO MOJIYYUTH :

- caaBas B ape€HJy XOJIOAWJIbHBIE KaMEphl Pa3IUIHBIM OT€YECTBEHHBIM M MHOCTPAHHBIM (pHpMam
3alHTEPECOBAHHBIM B COXPAaHEHHH CBOETO CKOPOMOPTSIILErocs TOBapa ;

- OT HCIOJIb30BaHUs TOPTOBOW MIIOIIAIKH IPU XONOAMIBHUKE HEMOCPEICTBEHHO ,a TAKXKE IyTEM
apeH/Ibl €€ OTAETBHBIX YYaCTKOB .

Onucanue npeanpuaTHsi. XOJOJWIBHHUK YCIOBHOM eMKOCThIO 300 TOHH mpeaHa3HauyeHHBIN
TJIaBHBIM 00pa3oM ISl XpaHEeHHUs TIJI0/IOB M OBOILIEH OyaeT BKIIIOUaTh Mopsaka 6...8 kamep XpaHeHHs
¢ perynupyemoi Ttemmeparypodl B mpenenax or 0 .10 °C m 1 yHHMBepcalbHyI0 KaMepy C
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perynupyemoii temneparypoi  +5..-18 °C . Cucrema OXJIaXICHHS :@ JCICHTPAIM30BaHHAS
¢peoHoBasi ¢ BO3AYLIHBIMH KOHJeHcaTopamu. lcnapuTenbHas 4acTb OyaeT HpeAcTaBicHa
BO3AYyXOOXJaIUTEeIsIMH B Kamepax . Bo Bcex KaMmepax XpaHEHHUs IUIOJOB M OBoOLIeH Oyner
OCYIIECTBIATHCS PETYJIMPOBAHHUE BIAKHOCTH BO3/yXa B COOTBETCTBHUE C TEXHOJOTHMEH XpaHEHHA
Ka)I0r0 KOHKPETHOT'O MPOIYKTa.

XONOOWIBHUK AOJDKEH OBITh MaKCHUMAIbHO NPUOIMKEHHBIM K 30HaM HMHTEHCHBHOI'O CEJIBCKOT'O
XO35IIICTBOBaHUS M HE OYEHb YAAJEHHBIM OT TJIABHBIX TPAHCIOPTHBIX Tpacc.. Orpaxaaromue
KOHCTPYKLIMM XOJOAWIbHUKA  (CTEHBI, IIOTOJIOK, MOJ , IEPETOPOIKH) BBIIOIHIIOTCA U3 MaHesei
“Conasuu “ TommuHOM 80 MM.. [Inst yHMBepcanbHON Kamepbl MCMONb3yIoTcs maHenu ~CoHzaBuy
tonuHoN 120 MM.. Bece kamephl XONOAMIBHUKA UMEIOT APEHAKHBIA CIIMB B KaHAJIU3aIUIo . Y BCEX
KaMep yCTaHOBJIEHB H30TEPMUYECKUE TEIION30JIMPOBAHHBIE ABEPH . Kamephl pacriosiokeHs! B psa U
HMEIOT BBIXOJ B 3aKPBITHIM KOPUAOD , KOTOPBIM B CHIIy HU3KOM TeMmrepaTypbl BO3/1yXa B HEM MOXKET
TaKXe CIIY>KUTh IKCIECIULIUCH .

[Dromaas 300 TOHHOrO XONOMMJIBHMKA COCTABISET OPUEHTHPOBOYHO 350 M2

,JUTOIAb
TOProBo#l twiomanku — 150 M , momaas 1exa COPTUPOBKHU NPOAYKTOB M MOATOTOBKU UX K XPaHEHHUIO
-100 M?%, momane moaco6HBIX momemenuii ( ojuc , oxpaHa ,0yXraiatepus , 1ab0paTopHs , IOACO0Ka
, TyaJIeThl 1 1p. )- 60M2, .
Ha Oanance xomonuibpHAKA KelaTeNbHO UMETh 2 pedprkepaTopa Tpy30MOABEMHOCTHIO 10 40 1
12 TOHH, OJHY JIETKOBAsi MAILIMHY U 3JIEKTPONOrPY34HK, TPY30IIOABEMHOCTBIO 10 1 TOHHBL.
Onucanue npoaykuuu (ycayr). XoJoIuIbHUK MOYKET OCYIIECTBIISITh HECKOJIBKO BUIOB YCIYT:
1. Ckynky mpoIyKTOB Y MECTHOTO HaceJeHHs (B OCHOBHOM (D)PYKTHI ),COXpaHEHHE WX B TEUCHHE
HECKOJIbKMX MECALIEB U pealn3alliio 3TUX MPOJYKTOB IO Bo3pociieil iene .B teuenne roga
OTZEbHbIE KaMepPhl XOIOAWIbHUKA MOTYT 3aloyHAThCA 2..4 pasa .
2. Ckynky mpoxyktoB ( OaHaHBI, aHaHACHI, aBOKaJl0, BUHOTPAaJ, MOPKOBB, CBEKJa HJIp) 3a
pyOEKOM U MX OITOBAs peaiu3aliusi.
3. Cnauy B apeHAy Kamep pa3jM4HbIM (UpPMaM WM OTACIbHBIM OM3HECMEHAM .
4. Peanuzanuio MpoAyKTOB HE IMOJUISKAIINX XPAaHEHHUIO ¢ TOProBoil miomanky . Cnady B apeHIy
CBOOOJTHBIX MECT HA TOPTOBOM ILUIOMIAJKE.
5. [InaTHy!O TPaHCIOPTHUPOBKY CKOPOMOPTSIIMXCS MPOAYKTOB Kak 10 Tepputopuun ['py3uu, Tak u
3a ee IpaHMIlbl COOCTBEHHBIM aBTOPE(PIKEPATOPHBIM TPAHCIIOPTOM.
6. [IpoBeneHne KOHCYJIbTalMi IO TPEIBAPUTEIHLHOMY OXJIAXIECHHIO COOMPAaeMOro ypoxas M
MOCTIEAYIOIIETO €ro XpaHeHHUs .

MapkeTHHT, aHAIU3 PbIHKA. YClenHoe (QYHKIHOHUPOBAHUE PBIHKA BO3MOXKHO JIMIIb TPH
JOCTAaTOYHOM KOJIMYECTBE MCXOIHOI'0 HPOIYKTa, KOTOPBIA MMEET CIIpoc y mokymareneil. B paiionax
3amagHoii ['py3un 1aBHO chOPMUPOBATIOCH YCTOHUMBOE BRIPAIMBAHUE U COBIT TAKMX MPOIYKTOB, KaK
KOPOJIbKH, XypMa, BUILHS, YEPEIIHs, HEKTapHH, LIUTPYCOBbIC, KUBH, CIMBbI, TKEMAJIM, HHXHUP U IP..
Kpome Toro , Gonblerpy3Hele peprKepaTopsl 3arpy>KarTcsi ¥ OBOITHBIME MPOJAYKTaMH (OTYpIIbI,
MOMUJIOpPHI, 3€JeHb, apOy3bl) /sl TPAHCIOPTUPOBKM Ha YkpauHy, B benopyccuto u Jlutsy.
[Ipennourenue otgaercss 3apyOeKHBIM MapIIpyTaM, Kak HauOojee BBIFOJHBIM. TOprosis
OCYILIECTBISIETCS CAMUMH KPECThSIHAMH , 4 TAKXKE «ICITHOKAMH» ITyTeM NepeceueHHs TPaHullbl, JTH00
Ha CTUXMUHOM TNPHUIPAaHUYHOM phIHKE. Hampumep, mo OpUEHTHPOBOYHBIM IOJCYETaM B CTOPOHY
Apmenun u3 ['pyzum BeiBozutcst Oosee 1000 ToHH mimomoB. OCHOBHAs 4acTh MX NPHUXOIUTCS Ha
CEHTIOPh-1eKa0Pb MECSIIBL.

N3BecTHO, 4TO OTAENbHBIE BUABI IJIOJ0B B PETHOHE CO3PEBAIOT BO BCEX JEPEBHAX B OHO MU TO Ke
Bpems, Ha mpoTspkennu 10..25 gHeit. B aToT mepmon neHa Ha HUX pe3ko magaer. [loaTtomy mmeer
OpSAMON CMBICH 3aKyNaTh UX U OCTaBUTb HA XpaHEHHE B XOJNOAWIbHHKE. [lo OKOHYaHUM BajloOBOTO
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cOopa HM3Kas IeHa nOepkurcs eme Heckombko (10..15) aHeit. 3areM MEHBI Ha IDIONBI PE3KO
BO3PACTAIOT . YBEIWYCHUE LIEHBI AOCTUTACT 2...4-X KpaTHOro pasMepa. [IpeacTaBisieTcss BO3MOKHBIM
C MUHUMAJIBHBIMH TIOTEPSMH COXPAHUTH TUIOABI M OBOIIM B XOJOIMIBHBIX KaMepax B Tedenue 1...2
MECSIEB MPH COOJIIOJICHUM BCEX TEXHOJOTMYECKUX TpPeOOBaHWM, HauWHas OT cOopa ypoxkas U [0
MIOCTIETHETO JHSA XPaHEHMUS.

B Tabmume 1 mpencraBieHsl OpUEHTHPOBOYHBIE CPOKH COOpa yposKas TUIOMIOB, 4 TAKXKE pacUeTHHIC
TEMIIEPaTyphl MPOAYKIIMU, KOTOPas JODKHA TOCTYIATh Ha CTAHIIMU NIPEIBAPUTEIIBHOTO OXJIAXKICHUS:

Tabmuma 1
BUJI TIPOJIYKTA TeMIepaTypa cpoku cbopa TeMIepaTypa MPOIO/DKUTENLHOCTD
npoaykra, °C ypoxas MPEABAPUTETHHOTO MpeABAPUTETHHOTO
oxnaxaenus , °C OXJTXKIEHUS, Yachl
BUHOTPAJ 33 25.09-05.10 8 16
BHIILIHS 28 01.07-11.07 3 4
YeperHs 26 05.08-15.08 3 4
TIEPCUKU 28 01.08-10.08 4 8
aOpHKOCHI 28 20.07-01.08 3 8
CIIABEI 28 25.08-05.09 7 8
3UMHUE SI0JI0KU 22 25.09-05.10 6 10
HEeKTapuH 27 20.08-01.09 5 6
MaHIapUHBI 20 20.10-10.11 7 4
MOMHJIOPBI 22 25.09-05.10 8 9

B mporecce HakoOIUIEHUWs OIBITA, a TaKXKE W3-32 KIMMATHYECKUX €KETrOJHBIX KoJeOaHWH 3TH
napameTpbl OyIyT KOPPEKTHPOBATHCSL.

W3 Tabnuibel BUIHO, YTO XOJIOMWJIBHUK OYJIET 3arpykaThCsi ¢ Masi 1O HOSOpPh Pa3HBIMH BUJIaMU
IUIOIOB. XpaHEHUE KaKIOro M3 HUX JOJDKHO JUIMThca B mpeaenax 1...1,5 mecsua. Takum oOpasowm,
KaMepbl MOTYT OBITh 3arPYKCHHBIMHU B TeueHHe roja 2...4 pasa . Eciu y4ecTb ecTeCTBEHHYIO yCyIIKY
MPOJIYKTa PU XPaHEHUH U OTOPAKOBKY UCTIOPYEHHBIX MMPOAYKTOB, TO MOKHO MIPUHSTh, YTO B CPETHEM
C KaXJI0TO KMJIOrpaMMa 3aKJIa/{bIBAEMOT0 Ha XpaHEHHE MPOAYKTa MOIydyuTcs: npuosuib 0,7...1,0 mapu.
B menom mo XoJoAMIBHUKY MOXKHO OXKHZIATh TOJOBBIE (PMHAHCOBBIC MOCTYIUICHHSI B KOJIHYECTBE JIO
500 000 nmapu. B 3Ty cyMMy He BXOIST BHYTPEHHHME PacXoJbl XOJOAWIbHUKA, KOTOpBIE OyayT
MIPEJICTaBJICHBI HUXKE.

HNEPBOHAYAJIBHOE BJIOKEHUME B ITPOEKT. CtpouTenbCcTBO XOJIOIUIFHIUKOB CBS3aHO C

orpenesieHHbIMA (DHMHAHCOBBIMH 3aTpartamu. [lo Hamieli OpHEeHTUPOBOYHON OLIEHKE CTPOUTEIHCTBO

xomoamwnbHuKa Ha 300 TOHH IUTOJOBOOBOIITHOW TMPOMYKIWA W OCHAIICHWE €r0 COBPEMEHHBIM

XOJIOAWIBHBIM O0opynoBanuem oboiaercs B 114 000 espo. IlogpoOnast cmera 3arpar Ha

CTPOUTENBCTBO XOJOJMIBHUKA MOXKET OBITh MPEACTaBICHA JIOMOJHUTENBHO MoCcie pa3paboTKh €ro

pabouero mpoekra. [loMHMO 3TOH, OCHOBHOU cTaThH 3arpar OyQyT UMeTh MecTo M japyrue. OHu

cBezieHbl B Ta0muiy 2.
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OpHEHTHUPOBOYHASI CTOUMOCTH IPOEKTa Tabmmma 2
OOBEKTHI (PHHAHCOBBIX BIOKCHUH BaJIIOTA cymMMa IIepeBOJI B

JTapu

1. CTPOMTEIHCTBO XOJIOAHIHFHUKA €Bpo 114 000 307800
2. CTPOUTENBCTBO O(uca U CIIyKeOHBIX ITOMEIIEHHN napu 50 000 50 000
3. 000pyIoBaHUE TOPrOBOM IJIOIIAJKK napu 25000 25000
4, 000pyIOBaHNE COPTUPOBOYHOH TUIOIIAIKHI mapu 20 000 20 000
5. nproOpeTeHne TPaHCIIOPTHBIX CPENICTB ot CIHIA 55 000 143000
6. MOJKITFOUEHNE K CeTH HHTEPHETa mapu 1000 1000
7. npoune napu 30 000 30 000

HUTOT'O: 576 800 napw.

Takum 00pa3oM, MOXKHO CUUTATh ONM3KOW K peabHOMY 3HAYCHUIO [MOJHYI CTOMMOCTD
CTPOUTENHCTBA XOJOMIbHNKA eMKOCTEI0 B 300 TOHH BMecTe ¢ nHppacTpykrypoit B 580 000 mapw.
CymMapHasi BeTMYMHA TOJOBBIX BHYTPEHHHX PAacXOJ0B COCTaBUT opueHTHpoBouHO 170 000 mapwu.
Bpems nonHOM 0KynaeMOCTH 3aTpaT COCTABUT 2 CE30Ha.

ECONOMIC ASPECTS CONSTRUCTIONS OF THE REFRIGERATOR TO STORE OF
FRUITS AND VEGETABLES IN THE WEST GEORGIA
Partskhaladze K., Zurabashvili G.
LTD «Tbilservice Group»
Summary

Forehanded introduction of modern technologies of storing fruits and vegetables in quantitative and quality
relations fully corresponds to agrarian politics of government of Georgia. It is aimed at a significant increase in
agricultural production, as a priority direction of Georgia's overall economic development. In this connection,
there has been worked out a plan of building of row of refrigerators with the approximate area of storage
facilities of 200... 500 m2.

Thereby, the business idea is that in West Georgia will build one or few refrigerators, in which the fruits
and vegetables will be laid to keep during for 2...5 months. During this time, the cost of products will increase 2
... 4 times, which is the main profit of the enterprise.

The estimated project cost of the project together with the infrastructure is 580 000 GEL.

Based on the detailed analysis of the types of products, their ripening time in the Western Georgia region,
the quantity and value (purchased and after storage), in general annual financial receipts on the 1 refrigerator can
be expected of up to 500,000 GEL. The total amount of annual internal expenditures will be approximately 170
000 GEL and the time of full cost recovery - 2 seasons.

CTPYKTYPA U COAEPKAHUE METPOJIOI'HYECKOI'O
OBECIEYEHUS KOHTPOJISI KAUECTBA IIOKPBITUM.

babankanos JI.C.,*.ba6axxanosa M.JL,* IN'oayoeB C.C..**
*OI'VII «BHUUMC» **Poccranaapr,

B cmamve obocnoeana cmpykmypa memponozuieckoo odecneueHus KOHmpone Kaiecmea
ROKpbIMuUil, 0CHOGAHHAA HA CUCHIEMAX 00ecneden s eOUHCMEa UsMepeHUl 6e1TUuUH, UCNOIb306AHHbIX 0N
XapaKmepucmuK Kauecmea noKpblmuii, HOKA3aHbl 3a0a4u U nepeuens 0CHOSHbBIX Padom.
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W3BecTHO, 4TO cymiecTByeT U (PyHKIHMOHUPYET WHAYCTPHS MCIIOJIB30BaHUS Pa3HOOOPa3HBIX
MOKPBITHH, UMeIolIas MeKoTpacieBoe 3Hadenue / 1 /.

Ilo Ha3zHaueHMI0 ¥ (YHKIMOHMPOBAHHIO TIIOKPBHITUS OBIBAIOT: 3alIUTHBIC, 3alIUTHO-
JEKOpaTUBHbBIE, CTICMANbHBIC (TEXHUYECKOE)), IEKOpaTUBHBIC, 3aIIUTHO-TeXHIUUeckue / 1 /.

Pa3zHooOpa3Hble MOKPBITHA NMPUMEHSIOTCA HA ACTAIAX M3AENUN I'PakIaHCKOTO M BOCHHOTO
Ha3HAuCHHUsS B aBUAIMOHHOM, CyJOCTPOMTENBHOW, PAaKETHO-KOCMHYECKOH, MAaIIMHOCTPOHUTEIBbHBIX
OTpacysiX MPOMBIIIJICHHOCTH ¥ TIPY 3TOM BBIMIOJHSIOT MEpPEeYHCICHHBIC BhIlIe (YHKINH, 0OecreunBas
HE TOJIbKO 3CTETHKY U3/AEIHH, HO U 0€30I1aCHOCTh U HAEKHOCTh UX PaOOTHI.

[Ipu oueHke KauecTBa MOKPBITHH NPOBEPSIOT COOTBETCTBHE XapaKTEPUCTUK MOKPHITHN
TEXHUYECKUM TpeOoBaHUsM, KOTOopble ycTaHoBieHHl B cranaaprax 1 HTI (I'OCT 9.301-78, TOCT
9.032-79, ISO 1456-74, I1SO 1457-74, 1SO 2063-73, 1SO 2082-73 u npyrue), v Jjsl 3TOTO IPUMEHSIOT
COOTBETCTBYIOIINE CTAaHAAPTU30BaHHBIE METOJBI M CPEACTBA H3MEPEHUH M KOHTPOJISI XapaKTEPUCTHK
nokpertaid ('OCT 9.302-88 u nmp.).

PaccmatpuBaroT cienyroniye BUABI XapaKTEPUCTUK MOKpbITHH: reoMerpuueckue (I) — 8
HAaMMEHOBaHUH (TOJIIMHA, HIEPOXOBATOCTh, MOPHCTOCTh, HECIUIOIIHOCTH, BOJIHHCTOCTH, IATPEHB,
MapONpPOHUIIAEMOCTh, MAacCJIOeMKOCTh), MexaHwdeckune (M) — 13 HanmeHoBaHmi (aaresus,
MHUKPOTBEPAOCTh, IUIACTHYHOCTh, H3HOCOCTOMKOCTh, BHYTPEHHUE HANPSHKEHUS, Macca, HalOJIHEHHE,
BOJIOTIOTJIOIIEHHE, TPOYHOCTh IPH U3rHOe, MPOUYHOCTh IPU PACTSLKEHUH, IOBEPXHOCTHASL IJIOTHOCTD,
TEPMOCTOUKOCTh, TasieMocTh), ¢usndeckue (D) — 6 HanmMeHoBaHmii (y[OENBHOE AIEKTPUIECKOE
COIIPOTHBIICHHE, TIEPEXOJHOE DIIEKTPUYECKOE COMNPOTUBICHHE, MPOOHBHOE JNEKTPUIECKOe
HanpsDKEHHE, COMPOTHBICHHE HA €MKOCTb B JJIEKTPOJMTAX, MAarHUTHas MIPOHHULIAEMOCTb,
TEIJIOEMKOCTH), XuMmuueckue (X) — 4 HauMEeHOBaHUsI  (XMMCOCTaB, COJIECTOUKOCTh, BIArOCTOMKOCTb,
XUMHYECKas CTOHKOCTh B arpecCUBHBIX cpenax), ontudeckne (O) - 3 HanmeHoBaHUA (KO3 PUIIMEHT
oTpakeHus, Oneck, 1BeT), kopposuoHHble (K) — 3 HammeHOBaHUS (KOPPO3MOHHAS CTOWKOCTH,
3alIUTHOE CBOMCTBO, KOPPO3UHHBIA HajeT), nekopatuBHble ([]) — 9 HaumeHOBaHUil (BHEIIHUN BHJ,
NUTTUHT, W3MEHeHue Orecka, M3MEHEHHE IIBEeTa, Ips3eylepKaHue, MeJeHHe, Pa3HOOTTEHOYHOCTb,
HEOJTHOPOJTHOCTh PUCYHKA, CTOMKOCTB).

HUrtoro ansg oueHKHM KadecTBa IMOKPHITHIl HCHOJB3yeTCs 7 BHUAOB XapaKTepUCTUK 46-TH
HaMMEHOBaHUH.

BoNbIIMHCTBO XapaKTepUCTUK HOPMHUPYIOT pa3MepamH, s HUX H3BECTHA €IWHHIA
(bu3nUecKol BEIMYNHBI M1 HMEETCS] COOTBETCTBYIOIIAsI IOBEPOYHAS CXEMa.

Ilpu oneHke KauecTBa MOKPHITUH B IEJIOM MNPUXOAUTCS HM3MEPSATh XapaKTEPUCTHKU
TIOKPBITHH, OlIECHUBaeMbIe Pa3HBIMU (DU3UYECKUMH BEIHMYMHAMH, U TIPU 3TOM 3aJICliCTBOBATh pa3HbIE
BUJBI U3MEPEHUH. B yacTHOCTH 17151 OLIEHKH KayecTBa MOKPBITHH MPUMEHSIOT 18 eIMHHUI OCHOBHBIX U
NPOU3BOJHBIX (U3MUECKUX BEIMYHUH, a I M3MEPEHUH XapaKTEPUCTHK MOKPBITHH HCIONB3YIOT 27
BUJIOB U3MEPEHUI.

COOTBETCTBEHHO METPOJIOTHYECKOE OOecreueHre OLEHKH COOTBETCTBHUS XapaKTEPUCTHK
TIOKPBITHI TPU KOHTPOJIE KA4ecTBa MOKPHITHH JTOJDKHO YYHTBIBATH 3TO MHOrooOpaszue (pu3nmdeckux
BEJIMYMH U BHJIOB H3MEpPEHUIt / 2 /.

OcTaHOBMMCSI Ha TEPMHHE «METPOJIOTHYECKOoe olOecrieueHue». TepMUH «METPOJIOTHIECKOe
oOecrieyeHne» He HcCHoNb3yeTcs B 3akoHe P® «O0 obecrieueHNMHM €AMHCTBA H3MEPEHUI» U B
crpaBoyHHKE / 3 /, OHAKO OH MPUMEHSETCS B HOPMATHBHBIX JOKYMEHTaX, TEXHHUECKOH JIUTepaType,
B JIMCCEPTAIMOHHBIX padOTax W T.I. TOCKOJBKY JOCTAaTOYHO TIIOJIHO OTpakaeT CyTh OTOH
JESTEeIbHOCTH, IO3TOMY  BOCIOJIB3YEMCS  3TUM  TEPMHHOM  JJSl  OUEHKH  COJAEpKaHHS
METPOJIOTHYECKOTO 00ECTICYCHHUs] KOHTPOJISl KAa4eCTBa TIOKPBITHIA.

OCHOBHBIE TIOJIOKEHHSI METPOJIOTHYECKOro oOecreyeHus! ObUTH HM3JI0KEHbI B OTMEHEHHOM
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I'OCT 1.25-76, B KOTOpOM OBUIM OTPaKEHHI OCHOBHBIC IIOJIOKCHHUS, IEId M 3adadd
METPOJIOTHYECKOTO  OOCCIICUCHMsI, IUIAHUPOBAHWE JICATEIBHOCTH M  CTPYKTypa OpPIaHOB,
OCYIIECTBISIONMNX MPAKTHUECKYIO PEaATH3AIUIO.
[TompoOyem pacmpoCTpaHUTh MOJOKECHUS HSTOTO CTaHJapTa M Ha KOHTPOJIb KadyecTBa
MOKPBITUH C YIETOM COCTOSTHHS, OCOOCHHOCTEH U CTICITU(PUKHI JTAHHOW 00JIACTH ACATEILHOCTH.
AHanmu3 TMOTpeOHOCTEHl SKOHOMHKH B YCIOBHSX PBIHOYHBIX OTHOIIEHHH, TpPeOyOmuX
TIOBBINIICHHUS TPOU3BOJUTEIBLHOCTH TpPyJa U KauyecTBa MPOAYKIUM OJHOBPEMEHHO C ASKOHOMHEH
MaTepHAaJIbHBIX, YHEPTETHYECKUX W TPYAOBBIX PECYpPCOB, JOCTHTHYTOTO YPOBHS M TEPCHEKTHBBI
HAyYHO-TEXHUYECKOTO TMporpecca, MOTPeOHOCTH OTpaciied TMPOMBINIICHHOCTH B H3MEPEHUM
XapaKTePUCTUK TOKPBITHIA, COCTOSHUSI MapKa CpPEACTB H3MEPEHUH U €ro METPOJIOTHYECKOTrO
obecrieyeHus1, TO3BOJIMIT CPOPMYTHPOBATH KOHKPETHO IENH, 33Ja4H M COJCPIKAHUE JCATEILHOCTH 110
METPOJIOTHYSCKOMY O0CCIICUYCHHIO KOHTPOJIS KAUeCTBA MMOKPBITHIA.
OCHOBHOU IIENBI0O METPOJIOTHYECKOTO0 00CSCIICUCHUSI OIICHKHA COOTBETCTBUSI XapaKTEPUCTHK
IIpU KOHTPOJIC KaucCTBa HOKpI)ITI/Iﬁ SABIISICTCA O6CCHCLICHI/IG CAUHCTBA, TOUHOCTH U AOOCTOBCPHOCTH
M3MEPEHUN XapaKTEPUCTUK MTOKPBITUMN, TO3BOJIAIOIIUX 10CTUYb:
— TIOBBIIICHUE KAYeCTBa TIOKPBITHIA;
— 3(HeKTUBHOCTH yTpaBIICHHS POIIECCOM HAHECCHUS Pa3IMYHbBIX TTOKPBITHIA,

B3aHMO3aMEHSIEMOCTD JETANEN U y3J10B, UMEIOIINX MMOKPBITHS;

- noBbIlicHHE A((HEKTUBHOCTH HAyYHO-UCCIICIOBATEIIBCKUX M  OIBITHO-UHCTPYKTOPCKUX
paboT, CBSA3aHHBIX C pa3pabOTKOW HOBBIX BHJIOB IMOKPBITHH, TEXHOJOTMM WX HAHECCHUS,
OTIpe/IeTIeHHsI TUaa30Ha U 00JIacTei MPUMEHEHUS;

obOecrieueHne JOCTOBEPHOCTH Yy4yeTa W I(PPEKTHBHOCTH WCIIONB30BAHUS MAaTEPHAJIOB
MOKPBITHH U PECypCOB NMPH UX HAHECEHUH.
Hist 3¢ (heKTUBHOTO JOCTHKEHHUS TIOCTABICHHBIX IeNiel OTpedyeTcsl pelieHue CleayomnX
OCHOBHBIX 33Ja4:

1. pazpaboTka HAy4YHO-METOJUYECKHX, TEXHUKO-I)KOHOMHYECKHX, TIPaBOBBIX u
OpPTaHU3allMOHHBIX OCHOB METPOJIOTHYECKOro OOECIeYeHUs! OLEHKHM COOTBETCTBUS
XapaKTEepPHUCTHK IIPU KOHTPOJIE Ka4eCcTBA MOKPHITHIA;

2. pa3paboTka TpeOoBaHHH K HOMHHAJIBHBIM pa3MepaM XapaKTEPUCTHK MOKPBHITHA U TOYHOCTH
HU3MEPEHHUI;

3. mpoBezieHHe (yHAAMEHTAIbHBIX HAYYHBIX WCCIIEIOBAHWHN IO M3BICKAHUIO U HCIOIB30BAHHIO
¢usnueckux 3¢dexroB A pa3pabOTKHM METONOB M CPEACTB M3MEPEHHUH XapaKTePUCTHK
MOKPBITUI ¢ HEOOXOAUMOW TOYHOCTHIO;

4. y4eT COBpeMEHHBIX TpeOOBaHUIl K MOKPHITHAM IIPH Mepeade TPUMEHSEMBIX JUIs U3MEepEHHI
XapaKTePUCTUK HOKPBITHA €AWHUIl BEIMYMH  OT TOCYAapCTBEHHOTO 3TaJIOHA PadOvYuM
3TaJIOHaM U CPEJCTBAM U3MEPECHHU;

5. pa3paboTKa HEIOCTAIOIIMX JTAJOHOB EIUHMLl BEIWYMHBI JUId oOjacTel u3MepeHuit
XapaKTEepPUCTHK MOKPBITHH, NX XpaHEHHE U COBEPIICHCTBOBAHMUE;

6. pa3paboTKa HEJIOCTAIONINX CPEACTB H3MEPEHUI XapaKTEPUCTHK MOKPBITHH, HX MPOU3BOJCTBO
1 00CITyXKMBaHHUE B MIPOIIECCE IKCIUTyaTallHu;

7. MeTpoJIoTHYecKas JKCIIepTH3a TEXHUYECKHUX 3aJaHWid Ha pa3padOTKy ATAJOHHBIX CPEICTB
M3MEpPEHUN XapaKTEPUCTUK MOKPBITHH, HOPMATHBHO-TEXHHMYECKOM W METOAMUYECKOU
JOKYMEHTAIVH;

8. pa3paboTka METOIWK BBHITMONHEHHUS W3MEPEHUH XapaKTEepUCTUK TMOKPBHITUH M TpeOOBaHUH K
YCIIOBHSIM BBITIOJTHEHUS H3MEPEHMUI;

9. pa3paboTka METOAMK W MPOBEJICHUE WCIBITAHUI TaJOHHBIX U pabouuX CPEJICTB U3MEPEHUI
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XapaKTEePUCTHK TTOKPHITHIA;

10. opranuzanusi U MpoBeleHUE MOBEPKH M KaIHMOPOBKH CPEICTB M3MEPEHUH XapaKTEPUCTHK
MOKPBITHH;

11. cranpgapTH3anys OCHOBHBIX MOJIOKEHHH, HOPM, NMPaBWII, TEPMHHOJIOTHH, HOMEHKIATYPbI U
3HAYEHUH MoKa3aTesied KauecTBa MOKPhITHA;

12. pa3paboTka  TOCYAAapCTBEHHBIX,  OTPACIIEBBIX W  BEIOMCTBEHHBIX  IPOrpamMM
METPOJIOTHYECKOTO OOECTeYeHNsI U CTaHAAPTH3ALWK, OpraHU3alus U KOOPIUHALUS padoT
10 WX BBITTOITHEHHIO;

13. ocymiecTBIeHNE MEKAYHAPOAHOTO COTPYAHUYECTBA B 00JACTH M3MEPEHUH XapaKTEPHCTHK
MOKPBITHH, CIMYEHHE OSTAJOHOB E€IUHMII BEIHYMH, XapaKTEpU3YIOIIHUX IapameTpsl
MMOKPBITHH;

14. opranuzanusi ¥ OCYIIECTBICHHE MOJATOTOBKM M TMOBBIMICHUS KBAIU(UKAIMUA KaJpOB B
00JacT KOHTPOIIS Ka4eCTBa TOKPHITHH.

Brleykasanuple 3aa4d MOXKHO KJIACCH()HUIIMPOBATH CIEAYIOUIMM 00pa3oM IO XapakTepy
JIeATeIbHOCTU:  Hay4HO-MCCIIEJIOBATEIbCKAsI, OIBITHO-KOHCTPYKTOPCKasi, Hay4YHO-METOANYEecKas,
OpraHM3aroHHas, yaeOHasl.

B HacTosiiee BpeMsi CYIIECTBYIOT CHCTEMBI METPOJIOTHYECKOTO OOECTeYeHHs U3MEepeHH
(M3MYECKUX BEIMYMH W COOTBETCTBYIOIINE MOBEPOYHBIE CXeMbl. OYEBHIIHO, YTO METPOJIOTHYECKOe
obecrieueHrne W3MEPEHUH XapaKTEepUCTHUK MOKPHITUH (0003HauYMM MIT) AODKHO OMUpaThCs Ha
CHCTEMBl METPOJIOTUYECKOr0 OOECIeUeHUs BUAOB HM3MEPECHUH, MPHUMEHSICMBIX JJS ONpeACICHUs
XapaKTePUCTHUK ITOKPHITHIH.

dopMalibHO 3TO MOKHO MaTeMaTHYECKH BBIPa3UTh Kak o0beauHenne M = U Mi, roe Mi —
CHCTEMa METPOJIOTHYECKOTO 00ECIIEYeHH COOTBETCTBYIOIIETO 1 — F'O BH/Aa N3MEPEHUH XapaKTEPUCTHK
MOKPBITHH.

Otcroga cienyer, 4yTo TpoOJieMa METPOJIOTHYECKOTO OOECTIeYeHHUs] KauecTBa MOKPBITHH,
MpelyCMaTpPUBAOIasl OIIEHKY COOTBETCTBUS TPeOOBaHMSAM B 3aJaHHBIX Ipeaeiax MOTPEITHOCTH
0OJBIIOTO YHCNIA XApaKTEPUCTUK TOKPBITHH, SBISIETCS C METPOJOTHYECKUX TMO3UIMH BechMa
o0bemHOl. OHa OXBaThIBaeT OONBIIOE YUCIO BUIOB HM3MEPEHUH, TPEOYIOHIMX COOTBETCTBYIOMIMH
YpOBEHb METPOJIOTUYECKOTO OOECIeYeHUs B STHUX BHJAX HM3MEpPEHUil C y4eToM OocoOeHHOCTeH U
BO3MOXHOCTH M3MEPEHUH OOJIBIIOTO YHCIIA XapaKTEPUCTHK MOKPBITHH.

OdeBHIHO, YTO 3Ta MpoOIIeMa SBISIETCS MEXKOTPACIEBON M JIOJDKHA PEIIaThCs COTIIACOBAHO
MIPHU yYaCTHH 3aMHTEPECOBAHHBIX OpTaHU3alMid OTpaciieil MPOMBIIIJIEHHOCTH.

VY4uuThBask BaXXHOCTh NPOOJIEMBI METPOJIOTHUECKOTO oOecrieueHrss KOHTpOJIS KadecTBa
MOKPBITHHA, JUIsi KoopauHaruu pabotel B maHHoW obmactm POCCTAHIAPT cozpman B 2016 romy
MexxoTpacieByto KoMmuccnio B 00s1acT U3MepeHus apaMeTpoOB ITOKPHITHH.

BriBoabl.

MeTtponoruyeckoe obecriedeHne KOHTPOJIs KauyecTBa MOKPBITUI ABJISETCS] BAKHON 1 BECbMa
00BEMHON MEXOTPACACBOU MPOOIEMON, 3aBUCUT OT COCTOSHHUS METPOJIOIMYECKOr0 OO0CCIeUeHUSI
HE3aBUCUMBIX BHUJIOB M3MEPEHUN OCHOBHBIX M MPOU3BOJHBIX BEJIMYMH, XapaKTEPU3YIOIIUX KaueCTBO
MOKPBITHH, U IOJKHA PEIIaThCS COTIACOBAHO METPOJIOTHIECKIMH OPTaHU3AIUAMU B COOTBETCTBHHU CO
crenyanu3anienl mo BUAaM U3MepeHni npu KoopauHauu padbot «Komuccuel B o0nacTu u3MepeHust
MapaMeTPOB MOKPHITHI.
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Summary
The structure of the coatings quality control metrological assurance based on the uniformity of
measurements ensuring systems of quantities, used for coatings quality characteristics is proved, the problems
and a list of major works are shown.
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The article examines the general problem of the translation, proper interpretation and correct usage of the
technical terminology. It states the authors’ opinions about effectively dealing with this problem.
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GUIDANCE DOCUMENT (DRAFT) FOR TESTING HOUSEHOLD WOOD-BURNING HEATING
FURNACES
O.Kiguradze, T.Chkhikvadze
Georgian Technical University
Summary
A guideline document (draft) for testing household wood-fired heating furnaces has been developed. Ther-
mal testing is carried out by the reverse method of heat balance. Heat losses caused by outgoing gases and in-
complete combustion of fuel are experimentally determined, on the basis of which the energy efficiency of the
furnace is calculated.
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MANAGEMENT OF TECHNOLOGICAL PROCESS QUALITY OF SILICOMANGANESE
PRODUCTION
Ts. Geguchadze 1. Gogiashvili
Akaki Tsereteli State University
Summary

In the article it is reviewed the basic parameters of electric mode of technological process of silicomanga-
nese production- magnitude of the voltage brought to the electrode, that is defined by the change of stages of fur-
nace transformer. It is showed how to receipt maximal active capacity of arc and the ways to manage accor-
dingly discharged heat.
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METHODS FOR DETERMINING THE POSITION OF THE ANALOG METER INDICATOR
TOWARDS THE REFERENCE MARK
Chafidze K., DadunaSvili G., Kobaxidze Z.
Akaki Tsereteli State University
Summary

The position of the analog meter indicator towards the reference mark is determined by single, double and
multi-channel methods, and its selection depends on the on type of a meter, and the accuracy and rate of verifica-
tion.
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CONTOUR TOOL RESISTANCE IN PROCESSING OF OPENINGS IN TITANIUM
ALLOY PIPES
N.P. Sakhanberidze
Akaki Tsereteli State University
Summary
The paper describes the results of experimental study of contour tool resistance in processing

of [IT7M-type titanium alloy pipes. The parametrical identification of a mathematical model of the depen-
dence of the distance covered by tool on a cutting velocity has been carried out, and the equation describing
this dependence has been presented for practical application.

EXPRESS-METHOD FOR DETERMINING OF ARBUTIN IN PLANT
RAW MATERIALS

T. Tskipurishvili, K. Mgaloblishvili, R. Melkadze.
Akaki Tsereteli State University

By us completely new method of defining arbutin in plant row materials, which provides: to
reduce by 3-4 times during the analysis, the extraction of expensive and highly toxic chemical
reagents and provides the results of the coefficient of variations no less 3,4 %.

The balm “Graal” represents water-alcoholic extraction from more than 20 medicinal-food
plants, with accompaniment of the products of beekeeping, wine-making and juices manufacturing.

The antiradiant characteristics of the balm “Graal” are used as medical-preventive facility of the
radiation sickness.

The antiradiant balm “Graal” defense the cells from radiation emission, inspite of where the
sours of emission is-out of the human body or in the human body.

On the basis of biopharmacological researches is established that an antiradiant features of the
balm are conditioned by phenol compounds summing complex of plant components, incoming in its
composition.

The balm “Graal”, method of introduction, and to permit its clinical use is approved by
Ministry of Health and temporary pharmacopeias article of law in 1997 year and proper Georgian
organization in 2000 year. [1, 7]

In composition of plant raw materials from forming components mark out leaves of Caucasian
rhododendrons (Rhododendron Caucasicum L.), subtropical persimmon (Diospyros lotusL.) and
blackberry (Rubus caesium L.). [4]
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In composition of abovementioned plant raw materials incoming such biological active
substances as arbutin (HO - Ce¢Hs - O- C¢H110s), flavonoids, tannin, catechines and derivatives of
catechines, resorcinol and phloroglucinols.

Quantitative contents of arbutin in plant raw materials is determined by us.

The quantitative contents of arbutin in the plant raw materials and medicinal forms are
determined up today by physical-chemical methods. The method of iodometric titration of arbutin
after its acid hydrolysis is referring to chemical methods. This method is reflected in GP Edition 11.
The method is rather bulky and long. On the one determination is spent more than 4 hours. The
method of quantitative determination of arbutin is described, in base which underlined the reaction of
arbutin with 4-aminoantipurine in alkaline medium over an oxidant — potassium ferricyanide. The
stained complex is extract by chloroform and determined absorbance on the photoelectrocolorimeter.
The method is specific and demands limited time, however is combined with great size of toxic
organic vehicles. [2]

For determination of the quantitative contents of arbutin in the plant raw materials the
photoelectrocolorimetrical method is offers by us, on the base of which underlie the reaction of
coupling of arbutin with sodium sulfacile and sodium nitrite in the alkaline medium [2] . The stained
of complex is inconvertible during several hours. Using the procedure exceeds the method GP
Edition 11, except expensive and highly toxic chemical reagents.

For analysis the analytical test of the plant raw materials by mass 10g. reduced before size parts,
passing through sieve with holes by diameter 1 mm. Around 0,5g. (exact hinge-plate) carefully mixed
material place in flask by capaciousness 100ml., flooded 50ml. water and boiled on the water bath
during 30 min. The hot extraction filtered through cotton wool in measured flask by capacity 100ml.
The cotton wool with the raw material anew placed in flask, added 25ml water, beforehand washing
off particles of material with funnel in the flask, filtered trough cotton wool in the same measured
flask. The raw material 6ml washed on filter polished by the solution main lead acetate, mixed and
brought water before mark. The flask placed on boiling water bath and stand before full coagulation of
sediment. The sediment reject through placated filter. The excess of the main lead acetate precipitated,
added 0,8g. sodium sulphate. The received extraction filtered through pleated filter in dry flask,
rejecting the first portion of filtrate. In measured flask by capacity 10ml bring in 4ml 0,02% sodium
solution and 4ml 0,08% sodium sulfacile solution. Through 3 minutes in the flask added 1ml filtrate,
0,08ml 10% sodium hydroxide solution and brought by water before mark. The solution for a 1
minutes placed in water bath, heated before the temperature 45-50°C, then stand under the room
temperature during 20 minutes.

Measured absorbance of received solution on the photoelectron calorimeter ditch a 10 mm thick
at the wavelength approximately 490nm. As the comparison solution used water.

The content of arbutin in converting on absolutely dry material in percent (X) calculated by

formula:
X = D-SA,)938-10-100-1000 %,
E™.m-a-(100 -W)
where, D — absorbance of investigated solution;
E% - specific index of arbutin’s absorption on the wavelength 420nm;
m — mass of hinge-plate of material, in gram;
a — volume of extraction, taken for analysis, in milliliters;
0,938 - scaling factor on waterless arbutin;
W — humidity of raw material, in percent.
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The comparison results of data static processing of quantitative composition of arbutin by two
methods are given in the following table.
Table
The results of data static processing of quantitative composition of arbutin by two methods

Method X X P, % te.n S €

GP Edition11, 1,87

iodometric 2,03
1,79 19 95 2,57 0,093 4,8
1,94
1,81
1,96

Photoelectro 1,48
colorimetrical 1,37
1,38 1,42 95 2,57 0,047 3,4
1,45
1,39
1,46

By us completely new method of defining arbutin in plant row materials, provides: to reduce by
3-4 times during the analysis, the extraction of expensive and highly toxic chemical reagents and the
reliability of analysis, the error of measurement does not exceed 3,4 %.
The method for determining of arbutin in the plant raw materials have got Georgian patent [6].
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SIMULATION OF A SINGLE-BIT MODULATOR FOR DIGITAL SIGNALS BASED ON LABVIEW
Z.Azmaiparashvili, .Modebadze, G.Murjikneli, G.Murjikneli
Georgian Technical university
Summary
In this article considered the structural diagram of a digital signal one bit modulator and created on its ba-
sis model in the LabVIEW environment. A structural diagram of the device and the corresponding block diagram
and front panel of a created virtual instrument

172


http://www.kit-e.ru/artikles/circuit/2010_11_154

INTERNATIONAL SCIENTIFIC CONFERENCE : ‘;‘\7

r 553@0)STMBOLM 153IGENIA() 3M6BIGHIEBNS
H MEXIAYHAPOJHASI HAYUHAA KOH®EPEHIUSA

M@0 Lb3SRSLB3S LOLOL 3BMBILOL 3oLILOSMIBIRO
30@03JBMIBOL ROKIT6d RS 3500 0RIEBNB035G0S

b.0%35098505Tgo@o, b.mnbebm@os, 5.35a (3930, 3. M@ sEsTgogmo
Lodo@mggenml @gdboga®o gboggdbodgdo

bsImerddo  derggsbogmos edo bbgspsbbgs bsbolb  sdmerpgbol (zoR@amo @sdsdoggdol
derfgerdoamdol Jerfdgwgdol 3@obioso, Gerdarol bsdmogrgdomsi bpgds godmbsggerggo bogbs-
agdols @oly@gBobscos, Jowgdym Jmbsggdms Jgblog@gdsdo bsfgms o 3Gepgbydol  bBsdob-
B03aG0 356G59gB5Hgd0l 355635650 Fg3s. Fgdmmsgs bgdaemos 88 3Bmglbygdol  Isbsbosmgdgamo 3o-
GsdgB@gd30l godmmgaol savgedondo, dedarol Jobgogomsy  bwogds 3GmEglgdol owgbBogoze-
GO 5 Goegbmdhogo 35595 @gd0l opagbo.

93560L3bga Fergddo oG yseydo aobos gagd@d®mgbgdgools glogbme aomes-
3990L Lsgombgdo. o3 dodo@mnygargdom 9sddsgo 9Jl3g@odgb@yamo ©s mgm@ogmo 33 g-
3> 3030boMgmdl s dom dm@ol hggbi gdydomdm o3 dods@myagdom [1].

hggbo dobobo oym asdmaggsgeros gergdBOmgbgdaool glswgbmo yowszgdol dm-
Tgmoogmdol do@moadadgosbo 3gobdo, (do@omo dodgol dogm@do@mgdgao denm o), GmIg-
@03 3odm0dYdoggol Modwgbody smgyee jogrmgmen@ dodgol s Jodobs@gmdls asdm-
boggergg 33o6ddo o@Lgdoyao gbg@aool dogdmggdgeo gangdgbBol  ©odybRge-gobdeyb-
H3oL 30mEglo. 53 3mEgbl msb brggl  s3gLGogy®o bdsy®o, GMIgaoi 3o bobow
sbobogl  20dmlsoggergg 30mEgLl.  ©odgb@ge-gobdyb@gol  3@mEglbol  0b@gblogmdstby
500l sdmzoegdygmo g gdB®mgbgtgools aowsgdol Loddamsghg s  dodao Jdgwgdols
309%803096@0. 0bo0@sb do@ogno dodgols 3mbE@m@olomgol dsbigmgbomo s3s@o@yds
dg0Mo@oMgdygmos s 53 gHodby hggbmgol oG ogm  bgedolbsfgomdo, dogds@mgm
330930l san@g@bs@oyan dgmmel. 53 3OmEgLgdol gmbd®mmaolsngol asdmgoygbgom 3o-
9509 JHO gm0 539bHoggGe goOwsdJIbgmo, Gmdgadsg Jmpgas Lodgomgds Bopso-
BoMgdobs 30m3gLgdby woz300390s o doaggem gJldg@modgb@ommydo dgwgygdo dgdom-
do ggerggols s sbogmobobomgol.

9JU3900396@ 0L hslioGo®godmmaw hggb dggddgboo dog@mm3dmEglbm@ymo ImFymdo-
mmds  (3bmdogno sdgMoggao go®@dols  Microchip-ol, PIC16F873A @o3dol 8036 3mb-
AOm@gdol d5bobg [2], GmIgaoi sSbbm®Eogagdl (sbogma®o) sdsgnlobdod o
Logbogrols @olig@g@oboiost msbsdo®o - At wOmomo doxomn s Jwgdygao dmbsi9dy-
b0l 309300 ©odYdoggdol.  JogMmyimbA@mag@o  dgogegh  Sbsmmayn® (303G Y
200053690l (533), OMI@ols Lodgomgdomsi bpgds sbogrmam@o Loabsgrols 3080 e
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g gano Lo bsaol ol@g@obozosl s omgmols 30mEglols dobsbosmgdgar 3o0539HO L

‘d9dgy0 BmEIgmol Jobgogom:

Los3, i @olgdgBobozool dgogaol 360dgbgammdss i-9@ §g@@Gow do;
U
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ebdobg. 0d dgdmbggazedo, dmegbsi  S<kd, M=0; bognm @meglsi Szkd, M=1.. sd@0p o0,
3odmbs 33 ggo 30m3gLgdol mobdodwgg®emo 33momgds gobsdo®mmbdgdl 0bos@maols
dohggbgdoli 33@0@gdsl, Go3 oMsobabgds 0d37gmlgdol msbdodwgg@mdols  Fo@dm -
36530 s 2gbgMo@gdyeo 0d3yalbgbol  GgaolGEsEool dgogase brgds 3GmEglgdols
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@OGIDGTIOS
1. .5bdsogemsdgoeo, .9messdgoeno, b.dgbbodg
9209]BMmgbgda00ls glowgbme aswsigdol dmTymdogmmds. ,Lsddsdgbdo* NeGE P2014
6089B , 2014.06.13(Ne8)
2. http://www.microchip.com/

IDENTIFICATION OF CHARACTERISTIC PARAMETERS FOR TWO DIFFERENT PROCESSES
AND THEIR IDENTIFICATION
Z. Azmaiparashvili, N.Otkhozoria, A. Maltsev, M. Pholadashvili
Georgian Technical University
Summary

The article shows an approach to the development of ways to find the criteria for estimating the diffe-
rence between two diversed processes, which makes it possible to identify and obtain a quantitative assessment
of the observed processes. The mathematical expressions for finding the characteristic parameter and the algo-
rithm for processing of investigated signals are shown.

176


http://www.microchip.com/

INTERNATIONAL SCIENTIFIC CONFERENCE : ‘;‘\7

r 553@0)STMBOLM 153IGENIA() 3M6BIGHIEBNS
H MEXIAYHAPOJHASI HAYUHAA KOH®EPEHIUSA

060RMJID0 LOBMBD LINRLHVIMILOL  R065303IH0
39bOL0SMTIRIBOL 39d3IBAIBNL dS6LOBR3MS IMAAS3()
BOVORKROL 356BHIRISOL 305K MIB000 53™M6ILLEN0)

hoxg0dg 3., ©OEAbSTgoeo 3. hoxgody 2.
53530 Tggmaol Lobgandfogm «bogg@lodgdo

sbogreg o bsbemdo byabofyergdol ©odmfdgdol dfsmdmgdamdol gsbhwol mgsarbsd-
@oboo Jobswgdos odemfdgdol wobsdogamo @ogodo, Gedgarbsg mob sbaroglh gobmdgolb wobsdo-
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530dm3 9RO gx89JH YOS Jgnmeo, G®MIgaoi goblsbwgdsgh  Jmd@sgo bofogools do-
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22 3s0lo 2010 §. 8mbligbgdgdol 3@ gdygemo.

DETERMINING THE DYNAMIC CHARACTERISTIC PARAMETERS OF THE ANALOG METERS
BY APPROXIMATE SOLUTION OF THE EQUATION OF THE MOVING PART
Chapidze K., Dadunashvili G. Chapidze G.
Akaki Tsereteli State University
Summary

Approximate solution of the equation of the moving part of the analog meters allows us for determining
the dynamic characteristic parameters by simple algorithm with low accuracy, which can be increased by
using an optical-matrix scanner.
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Co+Cd+FeS(M03) A+ACC400/315 50 0,18 2320,00
(CotWC)Cu(M50) A400/315 50 0,14 736,46
(CotWC)Cu(M50) CAM400/315 50 0,87 115,46
(CuAgTi)+27,5BK(A1) | CAM400/315 100 0,094 4488,90
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nTi)+15BK+12,5B4C
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nTi)+15BK+12,5B4C
(CusSnTi)+27,5BK A400/315 50 0,09 554,76
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Co+40%CuSnTi A400/315 50 0,11 14414
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3. Hatigmu 10.B., Konecumuenko I''A. u gp.- Ilaiika m MeTayumzamusi CBEPXTBEPABIX MHCTPYMEHTAIBHBIX
marepuanos. «Hayk. gymka», 1977. c. 163-168.

KOHTPOJIb PACXOJA AJIMA30B B KAMHEPE3HOM UHCTPYMEHTE.
BoaaramBuan* pa. Jaxynamsuau I'.T
*Oprupckas myOnmaHas mkona TKHOyIECKOr0 MyHUITHITATHTETa
l'ocynapcrBennsiit YuuBepcuter Akakus Lleperenu
Pesome

IIpencraBneHa KOHTPOJb pacxoja alMa30B B KaMHEPE3HOM HHCTpyMEHTE. Pe3ynbTaThl MCCIEIOBaHUS
MIOKa3aJd, 4T0 TpU 00pabOTKe TpaHWTa JIydYIIUMH sSBIsIoTCst cBsiski CU-Sn-Ti ¢ BBenennem BK, u ocoGenno
cBs3ka Ha ocHOBe xpoma (Cu-Ni-Cr-CrsCo-B4C). VaemnpHblit pacxo/ anMa3oB B HHCTPYMEHTaX Ha ITOH CBSI3KE B
nBa u Oojee pa3 HIXKe, YeM Ha CYIIECTBYIOIIMX. B mpolecce 3KcIulyatallud Kpyra pacxoj ajMasoB
YCTaHaBJIMBAECTCSl 10 HM3HOCY CETMEHTOB. VI3HOC CErMEHTOB MOMKHO 3aMEpsATh C HOMOIIBI0 MHKPOCKOII,
Npe/ICTaBIsIonel co00i MEPUTEIIbHBII HHCTPYMEHT.
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THE SECRETS OF INTERACTION OF CHARGED BODIES AND THE PROBLEMS ABOUT
MEASURING THEM
A. UGULAVA
Akaki Tsereteli State University
Summary

In this work, there is discussed change of energies by multiple interaction of charged bodies and possibility of
discharging without touching other bodies, also there’s given a question about the mechanism of interaction of
charged bodies on different distances and about calculating their full energy.

HCCJIEJOBAHUE NEPEMEIIIEHUI CTEPKHS ITPU
TEPMOMEXAHUYECKOM HAI'PYKEHUN

Baiicaposa I'.I'. OcnanoBa C.M.
Kacnniickuii rocy1apcTBEHHBI YHUBEPCUTET
TEXHOJIOTMM U MH)KMHUpUHTa uMeHu I1I. Ecenosa

B cmamove npedcma(menbt pe3yiomamsbl IKCREPUMEHMATIbHO20 uccneoosanus nepemeuqenm?
KOHCOJIbHOUL OanKu npu mepmo-mMexanuieCKom HazpyHceHuu.

CTep)KHLI, KakKk DOJICMCHTBI KOHCTPYKIWH, IOHUPOKO HUCIOJB3YIOTCA B CTPOUTECILCTBE,
MAaIIMHOCTPOCHUH, MPUOOPOCTPOCHUH U JAp. oOyacTsAX. MaHOMeTpHYeCKHue TPYOKH BO BCEX HX
Pa3HOBUIHOCTSX HaXOIAT BEChbMa MIMPOKOE NPUMEHEHHUE B IEJIOM psJie NMPHOOPOB, pearnpyronmx Ha
n3MeHeHue napieHus. Cro/ia OTHOCSITCS PETYJISITOPBI JaBlIeHHs, YPOBHS, pacxo/ia, TeMIepaTypsl U Tp.
Bumeramnnyeckue CTepKHEBbIE JJIEMEHTHI HCIOJB3YIOTCS B TEPMOPETYJIATOpPax B KadecTBE
3aMHUKAIINUX KOHTAaKTOB.

[Ipy KOHCTPYHMpOBaHHHM TOYHBIX MTPUOOPOB OOJIBIIYIO POJIb WrpPaeT MPaBHIBHBIA pacder
yOpyrux sieMeHToB. OnpeaeieHue XKECTKOCTH JJIEMEHTa, BBIOOp €ro pa3MepoB 10 BUAY
XapaKTEePUCTUKH W, HAKOHEI], OTIpeIeJICHNEe 3araca MPOYHOCTH | JIOJITOBEYHOCTH YIPYTOTro 3JIeMEHTa.
OCHOBHBIM TOKa3aTeJIeM NPUTOJHOCTH 3JEMEHTa SIBISICTCS MPEXkAE BCErO ero XapakTepUCTHKA, T.C.
JuarpaMma 3aBUCHMOCTH X072 (OCHOBHOTO HCIIOJIb3YEMOIO MEPEMEIICHHS) dJIEMEHTa OT BEJIHMYUHBI
BO3JIEHCTBYIOIIETO YCHIINS HIIM KaKOTO MO0 Apyroro mapamerpa [1].
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HpOBC,Z[CHO WCIIBITAHHE KOHCOJIBHOW OajKH ITOCTOSHHOI'O MIPAMOYTOJIBHOTO CE€YCHUA IIpU
TCPMOMEXAHNYICCKOM HArpy>XCHUU. Cxema SKCIICPUMCHTAJIbHOI'O CTCH/A ITOKa3aHa Ha pUcC. 1.

L:

L,

vy

Puc.1 Cxema 3KkcnepMMeHTAIbHOIO CTEH/A.
1-xoHcoabHas 0ajika, 2- TepMOMeTp, 3-HArpeBaTeIbHOE
YCTPOHCTBO, 4-MHAUKATOPbI YACOBOI'0 THIIA, 5- THPH

XapakTepHbie reOMETPHUYCCKUE pa3Mepsl CTeHa:
| =7000em, |, =350 0m, 1, =190 vm, |, = 240 mm. Marepnan Ganku cr.45 ¢ reOMETPHYECKUMA

pasmepamu 12x24x700 (MM). BpIIO M3rOTOBIEHO HArpeBaTENbFHOE YCTPOMCTBO C HCIIOIB30BAaHHUEM
cnupany MOImHOCTHI0 200 BT., C TOMOIIBIO KOTOPOTO HArpeBajl YacTh HMXKHEH MOBEPXHOCTH OaJKH
mmHON 19 oM. Temmeparypy usmepsuin HQPOBBIM KOHTAKTHBIM Tepmomerpom TK — 5.03. Jns
U3MEpEeHHs TMepeMEeIIeHUH NPUMEHSUIM HHIWKATOPhl YacoBOrO TuHa. MeXaHHYeCKylo Harpysky
CO3/1aBajiv ¢ OMOIIbIo rupu 1 kr [2].

OmnbITel TPOBOAMJIMCH ISt ABYX Ciydas Harpy)kKeHus:: NHEpBbIi — Korja Oajka TOJBKO
HarpeBaeTcsl Ha 4aCTH HWXKHEH ITOBEPXHOCTHM U BTOPOM — TepMOMeExaHUYecKoe HarpyxkeHue. [Ipu
TEPMOMEXaHNYECKOM Harpy>XeHHHM BHayase OajKy Harpyajiu Ha cBOOOJHOM KOHILE THPIO, a 3aTe€M
HarpeBajM Ha 4acTH HW)KHEW MOBEpXHOCTH. banka HarpeBanach B TeueHHH 8 MUH. MHTepBasioM 40
CEK. U3MEPSUIM TEMIIEpATypy HWKHEW HarpeBaeMoi 4acTU U BEPXHEN NOBEPXHOCTH B JIAHHOM TOUYKE, a
TaKXe BEPTUKAIBHOE ¥ TOPU30HTAIBHOE MEPEMELLICHNSI CBOOOAHOrO KOHIA OaNKH.

B Takoii mocTaHOBKE 3TOT KCIIEPUMEHT oiHO(akTopHbIH. HezaBUCHMBIM (akTOpOM sIBIIsieTCS
BpeMs. bein BbIOpaH mocnenoBaTenbHbIN MiiaH. IIpoBoAMNKCE TPU TOBTOPHBIE HM3MEPEHMS IS
Ka)XJI0ro ypoBHs He3aBucuMoro ¢akropa. s rpaduueckoro mpeacTaBieHUs] 3KCIIEPUMEHTATbHBIX
JIAaHHBIX ~ObUIa TPOBEJCHA CTATUCTHUECKas o00paboTKa pe3yabTaToB H3MepeHuid. Pe3ko
OTKJIOHSIFOLINECS IKCTIEPHMEHTAIbHBIE TOUKH NPOBepsUIHCh 1o kputeputo CmuproBa — ['pebdea [3] :

Vimxzyimax_yi m , Vimin:yi_yimin m

o m-1 o m-1

rac: yi mex ! yi min — MakKCMMaJIbHOC MW MHHHMAJIbBHOC 3HA4YCHUA H3M€p5[eMOfI BCJIMYHMHBI HAa JaHHOM

YPOBHE HE3aBUCHUMOI'O (baKTopa, yi - CpC€aAHEC 3HAYCHUC Ha6J'IIO}_IaeMBIX BCJIMYMH HAa JAaHHOM YPOBHC

HC3aBUCHUMOI'O (baKTopa, M - KOJIUYECTBO MMOBTOPHBIX H3MCpeHHI>i, O - Cp€AHEEC KBaJApaTUYHOEC
OTKJIOHCHHC.

Ecm V, ., >V, wm V,,

i >V, TO COOTBETCTBYIOLIME OSKCIIEPHMCHTAIBHBIE TOYKH

n
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HCKIIFOYAIOTCS. M3 JAIbHEHINero  PacCMOTPEHHS. Ecmm V<V, wm V,,; <V, 10

COOTBCTCTBYIOIINE 3KCIICPUMCHTAJIbHBIE TOYKH OCTAKOTCA. Vt :Vt(p’ m) - TCOPETUYCCKOC 3HAUCHUC
napamMeTpa u BI)I6I/IpaeTC$I u3 Ta6J'H/II_II)I B 3aBUCHUMOCTH OT I[OBCpHTCJ'II:HOfI BEpPOSAATHOCTH [ (HaHpI/IMep

p =0.9) u OT YKCiIa MOBTOPHEIX M3MepeHuii M (M=3).

n
OIHOPOIHOCTD JHcHepcuil mpoBepsutn 1o Kputepuio Kokpena: G = aizrmx /ZGiZ , Tne n-
i=1

2

2
imax - MAaKCHMajbHas JUCIEPCHUs, O - JUCIEPCUM Ha

YUCIIO YpPOBHEH He3aBUCHUMOro (pakTopa, O
kaxaom yposae. Ecim G < Gt , TO THIIOTe3a 00 OJHOPOTHOCTH IHWCIIEPCHH HE OTOpPaCHIBAETC.

Bemmunna G, =G,(p,n,m—1) Gepercs u3 Tabnuipsl B 3aBUCHMOCTH OT JOBEPHTEIBHOM

BEPOSITHOCTH, YKCIIa yPOBHEH HE3aBUCHMOTO (haKTOpa M YUCIia MOBTOPHBIX U3MEPEHUH M .

Jisi KakAoro ypoBHSI HE3aBUCHMOro (hakTOpa HaXOAWIM CpPEIHHE 3HAUYEHHUS M3MEpsieMbIX
BennunH. Cratuctuueckas oOpaboTKa pe3ylbTaToB M3MEpeHuil nmpoBoauiack B cucreme Mathcad c
NIOMOIIBI0 BCTpOEHHBbIX (Hkumu. Ha puc.2 mokasaHbl 3aBUCHUMOCTH BEPTHKAJIBHOIO U
TOPH30HTAJIBHOTO TEpeMEUICHHH CBOOOJHOTO KOHIIA OT BPEMEHH IMPH TEPMOMEXaHHYECKOM
Harpy>kKeHuH OaJiku.

4 I I
w 21~ N
v
..... O — —
-2 | |
0 200 400 600

t

Puc.2 3aBucumoctb ropu3oHTaabHOro (W) u Beprukanbuoro (V)
nepeMeLeHUl CBOGOIHOI0 KOHLIA OAJKU OT BpeMeHHU NpHu
TePMOMEXaHNYECKOM HArpy:KeHHH

Ha puc.2 BepTukanbHOe NepeMelleHrne OT CTaTMYECKOM MEeXaHW4eCKON Harpy3kd ropasso
Oonplie, yeM TOpU3OHTaNbHOE mepemenieHne. OnHako, MOA JeHCTBMEM TeMIepaTyphsl KapTHHA
MEHSIETCSl ¥ BEPTUKAIILHOE MepeMelleHrne ocTaeTcsl (PaKTHUECKH TOCTOSHHOM, T.€. MepeMelleHre OT
WU3MEHEHUs TEMIIEPATyphl CYIIECTBEHHO MEHBIIE, YeM OT HArpy3KH, a TOPU30HTAIBHOE MEPEMEILICHUE
YBEITMUMBAETCS CYIIECTBEHHO M B KOHIE HarpeBa (t = 440cek.) CTaHOBUTCS COM3MEPHMBIM C
BEPTHKAJIbHBIM ITEPEMEIICHHEM.
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Summary
The results of experimental investigation of cantilever beam at thermo-mechanical loading are presented.
The curves , that shows defends of vertical and horizontal displacements on time are given.
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CONTOUR TOOL RESISTANCE IN PROCESSING OF CYLINDRICAL WORKS
OF REFRACTORY ALLOY
N.P. Sakhanberidze
Akaki Tsereteli State University
Summary
The paper describes the experimental results of studying of the nickel-based refractory alloy
XH77TIOP(9Fi437B) on resistance when processing by contour tool. The parametrical identification of a
mathematical model of the dependence of the distance covered by tool on a cutting velocity has been carri-
ed out, and the equation describing this dependence has been presented for practical application.
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REGULATION CONTROL PARAMETERS OF PLANT RAW MATERIALS OF BALM ,,GRAAL*“
T. Tskipurishvili, R. Melkadze, D. Tsagareishvli
Akaki Tsereteli State University
Summary
The paper describes studying of physic-chemical indices of plant raw materials for balm ,,Graal“. Fixed
are control parameters, regulating quality and duration of storage plant raw matarials and elaborated are methods
of analysis.

OB30P TEOMETPO-TPA®UYECKOI'O OBPA3OBAHUS U
B3ANMOCBS3b TEOMETPUM C PA3JINUYHBIMU OBJIACTSIMUA
3HAHUN

Ksepuanze U.
['ocynapcTBeHHBI YHUBEPCUTET aKaKui LepeTen

Mot sicusem 2eomempuuecku yCmanosieHHom mupe. Hzyuenue zeomempuu — 3mo 6axyxcHeiiwiuii yman
60 eécem Hayunom oobpaszosanuu. I'eomempus uzpaem pojb KOPHEGOU CUCHEMbl O PA3IUYHBIX HOBbIX
3HAHUI U MEXHONO2UN 6 001acmu u3uku, xumuu, zeozpapuu, meOuyuHsvl, KOMNLIOMEPHOU ZpaduKu, 6
uckyccmee, 6 3konomuxke u 0p. Ioamomy zeomempus u ceomempo-zpaguueckoe oopazosanue 3acayiHcueaom
CREUUAIbHBIX HAYUHBIX UCCIE006AHUIL

B npoTspkeHuil NIMHHOM ITyTH pa3BUTHS T€OMETPUS IIEPEKUBAIA U BpEMEHA paclBETa, KOI/1a ee
CUMTANIM «LapHLei» HayK, TOT/a BCIO MAaTeMaTHKY Ha3bIBaJld TeOMETpHEH, HO ObUIM M BpeMeHa
3a0BeHUs1 W ymajaka. Bes ucropus nosiBieHus, GOpMHUPOBaHUS, Pa3BUTHS M KiIacCH(UKAIUSI HayK
TOBOPUT O TOM YTO OCHOBOM «JIepeBa Hayk» Oblia reomerpusi. 113 Hee mMpou3poc «CTBOI» COCTOSIIINI
U3 HAyK eCTeCTBEHHOTrO LHMKJa: anrebpa, ¢usuka, xumus, ¢unonorus. [anee wu3 Kaxmoit
€CTECTBEHHOM HayKH ITOIIJIM Pa3BETBIEHU: U3 alreOpsl 00pa3oBaIiCh TaKHe HayYHbIE HAIPaBJICHNUS,
Kak apudmeTHka, Teopus 4ucen, WHPopMaTHKa; U3 (U3UKH — ONTHKA, MEXaHWKa, aCTPOHOMHUS; U3
XUMUHU — OMOJIOTHS, TeoJloros, reorpadus; U3 (UIONOTHH Pa3BUIUCh HCTOPHS, OOIIECTBO3HAHHE,
KyJIbTypoJsiorusi, punocodusi, 1uaakTrKa. 3aTeM OOJIbIIME BETBH JCJIHINCH, pa3BUBAIUCH. B utore
YeJI0BEYECTBO MMEET IUIOABI B BUJIE TAKMX HAYYHBIX HANPaBJICHUH, KOTOPbIE TENeph NPUHITO HAa3BaTh
«BBICOKAMH  TEXHOJIOTHUSIMI» - HAHOTEXHOJIOTHH,  HWH(POPMAIIMOHHBIE  TEXHOJOTHWH, TEHETHKa,
MUKPOXUPYprus, KubepHeTrka u Ap. EcTecTBeHHO, reoMeTpHs UrpaeT pojib KOPHEBOH CUCTEMBI ISt
Pa3JINYHBIX HOBBIX 3HAHUH M TEXHOJIOTHH.

CoBpemeHHasi (pr3MKa TaK)Ke TECHO CBS3SIHO C TEOMETpHUEH: Kiacuveckass MeXaHHKa, ONTHKA,
TEPMOJIMHAMUKA, KBAaHTOBas (PU3MKa ILMPOKO HCIONB3YIOT B HCCIEAOBaHMAX Treomerputo. Hamo
OTMETHTh, YTO aHaN3 (PU3NIECKOI TEOpUH JaBall TOMYOK Pa3BUTHIO KOHTAKTHOW M CHILICKTHYECKON
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T€OMETPHH.

I'eorpaduio cBs3pIBacT ¢ reoMETpUEH HJes OMHCAHUS MOBEPXHOCTEH METOJOM KoopauHaT. B
reorpaduy Bcera MCHOIB30BAIHN (GI3BIK» TEOMETPUH. TakK, chepudecKyl0 TEOMETPHIO MPUMEHSIOT
npyU pa3paboTKe MapIIPYTOB CAMOJIETOB M Kapaldieil.

B coBpemeHHOI TEXHUKE LUMPOKO UCNO/b3YIOT METOAbI U pPe3y/ibTaTbl TEOPUM FEOMETPUYECKUX
nuccnefoBaHuii.  KomnbloTepHaa reomeTpMa B COCTaBe  CUCTEM  aBTOMATM3MPOBAHHOMO
NPOEKTUPOBAHUA ABAAETCA MOLHEWAWNM WHCTPYMEHTOM MpU  NPOEKTUPOBAHUM OO6BEKTOB
NPOMbILLIEHHOCTU, CTPOUTENBCTBA M OOOPOHBI.

B MOOMIIEHO¥ CBSI3U aKTUBHO MCIIONB3YeTCS HaBUTanus. ['eoMeTpuiecKkue 3a1a4i BOSHUKAIOT U
B IOBEJIMPHOM IPOM3BOJICTBe, Hampumep, nmpu orpaHke aparolieHHbIX KamHed. I'eomeTpudeckue
METOABl IPUMEHSIOT TIPH PAacIio3HaBaHUK 00pa3oB, a B KpunTorpaduyd Ha OCHOBE alTeOpandecKux
CBOMCTB AJUTUNITHYECKUX KPUBBIX CO3/IAI0T COBPEMEHHBIC HH()OPMAIMOHHBIC KOBI M MIU(PHI.

CoBpeMeHHasT METUIIMHCKAas ToMorpadusi BHYTPEHHBIX OpPraHOB 4YeJIOBEKa OCHOBAaHAa Ha
pe3yibTaTax pEIIeHHsT TeOMETPHUYECKOH 3ajadd BoccTaHoBieHus 3D —o0paza mo mpoeKkuusM
-cpe3aM J3TUX OpraHoB. lcmonb30BaHHWE KOMITBIOTEPHOM TeoMeTpuM 3akitoyaerca B 3D —

CKaHMPOBaHWU TMAIFEHTA 1 00bEMHOTO BOCCO3/IaHMUS YacTel CKelleTa C IMeNbI0 MIPOTe3UPOBaHUS U
CO3JIaHMs MOJIETICH OTJeNFHBIX OPTaHOB U CHCTEM OpPraHM3Ma NPy pa3padOoTKe CepbEe3HBIX OMEepaIHil.

B m300pa3utenpbHOM HMCKYCCTBE W apXHUTEKType T'e€OMETpPHYECKHEe O0Opa3bl HCIOIB30BAHCH
u3naBHa. llepcrekTuBa — reoMeTpodeckas HayKa, UCIOJb3yeMas XYAOXKHUKAMH, apXUTCKTOPaMU,
Iu3aiiHepaMHy, a elle paHblle (0 TOSBICHMS IEPCIEKTUBBI KaK HAyKH) €€ DJIEMEHTHI ObLIH
3a/1eMICTBOBAaHbBI APEBHUMH MAacTEpaMU IIPU CTPOUTEIBCTBE XpaMoB U nupamun B Erunre.

My3blka Takke HEMpephlBHO CBs3aHa ¢ reoMeTpuei. Hampumep, ¢dopma My3bIKaqbHBIX
WHCTPYMEHTOB, OPTaHHOI'O U KOHLIEPTHOI'O 3aJI0B — 3TO PE3YJIbTaT TOUYHBIX I'€OMETPO-aKyCTUYECKHUX
pacyeToB.

CoBpeMEHHBIM KHUHeMaTorpad MOCTOSHHO mpuOeraeT K IOMOIIM T'€OMETPUH, Kak JJis
BOCCO3JIaHUS CIICH TOPOJIOB B II€XaX KMHOCTYAWHU, Tak W i coszganus 3D —addekroB cpencrBamu
KOMITBIOTEPHOM rpadukH.

B skoHOMUKE reoMeTpusi — 3TO TPAHCIOPTHBIE 337a4l, 33a4l ONTUMH3ALUU, TEOMETPUUECKUE
MOJEIY MPOU3BOJICTBA.

B nmHrBHCTHKE paccMaTpuBaeTCs TEOMETPHS MPOCTPAHCTBA CJIOB, CXEMBI IOCTPOCHUS
MPEAJIOKEHUM U Jp.

Jaxe penurusi WMeEeT HEMOCPEICTBEHHYIO CBs3b C reomeTpuei. CucreMa peluruno3HbIX
MpeJICTaBIeHu 0 (QopMax W TPOCTPAHCTBE MHUPA, OTPAKAOIIUX €ro MPONOPHUOHAIBEHOCTh |
TapMOHHIO, KOTOpas MPUCYTCTBYET B OOJBIIMHCTBE MHUPOBBIX PEJHTHM, - 3TO HE YTO HWHOE, Kak
cakpapibHas reoMmeTpus. ['eoMeTpusi TPOSBISETCS B WKOHOIUCH, CBSIICHHOW apXHTEKTYpeE.
CBsilieHHBIE CUMBOJIBI BCEX PEITUTHIA COCTABJICHBI H3 T€OMETPHUECKUX (DOpM.

3ayacTyro 4eJ0BEK HE IMOHMMAET, YTO B KaXJbIH MOMEHT BPEMEHH, IJie Obl M 4TO ObI OH HE
JIeNaj, ero OKPyXarT 00ObEKThl TE€OMETPUH U YTO UMEHHO C F€OMETPHUEH CBSA3aHbI MPEACTABICHUS O
KpacoTe ¥ rapMOHHUU,0e3yIpevHast JJOTHKa M CTPOTroe JI0Ka3areiabcTBO. CTOUT TOJIBKO 33 lyMaTbCs, YTO
YeNoBeK MpH pelleHuH J000W 3amadn U3 Jo0oW 00JNacTH BCerjia CTPEMHUTCS CBECTH 3allady K
TEOMETPHUYECKON ITyTeM BHU3yalW3alldll YCIOBUH W OOBEKTOB, T. €. OH CTPOUT TI'€OMETPHUYECKYIO
MOJEIIb.

MBI XHUBEM T€OMETPUYECKH YCTAHOBIEHHOM Mupe. M3ydeHHe reoMeTpuu —3TO BaKHEHIIHN
3Talm BO BCEM Hay4yHOM oOpa3oBaHuu. ['eoMeTpuyeckue 3HaHWS BaKHBI IS YENOBEKa, JUIS €ro
npoeCHOHATFHON H JaKe TIOBCETHEBHON JAesITeNbHOCTH. I[lodTOMy TEeOMeTpusi M TeoMETpPOo-
rpaduueckoe o00pa3oBaHHE 3aCIYyXHBAIOT OTACIHHOIO BHUMAHHUS M CHEIUAIBHBIX HAYYHBIX
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HACCIIEIOBaHUH.

REVIEW OF GEOMETRIC AND GRAPHIC EDUCATION AND RELATIONSHIP OF GEOMETRY
WITH VARIOUS AREAS OF KNOWLEDGE
Kvernadze 1.B.
Akaki Tsereteli State University
Summary

The article shows the role played by the study of geometry for the development of new knowledge and
technologies in the field of physics, chemistry, geography, medicine, computer graphics, in art, in economics etc.
This means that geometric knowledge is important for every person, for his professional and even everyday
activities.
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PROBLEMS OF PROFESSIONAL QUALIFICATION OF TEACHERS
Otskheli Valeri, Kvernadze 1zolda, Popkhadze Eteri, Zhorzholiani Zaza
Akaki Tsereteli State University. Kutaisi
SUMMARY
Against the background of the discussions about need and level of teaching graphic disciplines continuing
recently, in our opinion, important state value has to be given to preparation and professional development of
technical and pedagogical personnel.
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APPLIED MATHEMATICAL PROBLEMS
G.Tetvadze, L.Tetvadze
Akaki Tsereteli State University
Summary
The opinions expressed in the article about the state of the art and what should be taught at technical
specialties: applied mathematics tasks. The focal point of focused technical specialists and mathematicians
necessity of cooperation.
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ANTI-EROSION PACKAGE-COMBINED TILLING-SOWING MACHINE FOR STRIP
TILLAGE ON THE SLOPE
A. Samadalashvili, G. Dadunashvili, A. Lomidze
Akaki Tsereteli State Univertsity
Summary

The paper describes an anti-erosion combined machine for strip tillage intended for treatment of eroded
soils on the slopes. Herewith, only the strips of a certain width (20...30 cm) and depth (15...25 cm) entitled to so-
wing are treated without overturning. The border strips are “resting”, and they are to be treated in the years to co-
me.

The paper aims to develop a highly productive, resource-saving, anti-erosion and environment-oriented
combined agricultural machine.
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Baratashvili M.
Akaki Tserteli State Universitet
Summary

Determination of the scale of erosion in the case of land working in the process of building roads. The
nature and extent of erosion is presented, the cause of which is the destruction of integrity in the road and de-
pends on the size of the cross-section of motor roads . And also presented a comparative analysis of the technical
solution to the strengthening of the road with the help of the engineering structure. The advantages of hollow ce-
ment concrete blocks for the construction of walls have been proved. The purpose of this is to establish a landsli-
de from the slope to the road
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DEVICE FOR PROVIDING ECOLOGICAL SAFETY OF BALLAST WATERS AND PRODUCING
INDUSTRIAL WATER AT THE DESTINATION SEAPORTS
Sh.Sh. Rukhadze,M.D.Apridonidze, A.G. Shotadze, Sh.D. Tsagareishvili .
AkakiTsereteli State University
Summary

The article deals with the scheme of the device, which is designed for obtaining industrial water (salt
content of 51.2 mg / I) from sea water. It can also be used for purifying ballast water of tankers, bilge water and
other onesby using reverse osmosis and electrodialysis. Reverse osmosis setups use roll membranes, where a
decrease in concentration polarization occurs by the action of pulsating pressure.

EVOLUTION OF BIOSPHERE AND ITS PHYSICAL AND
ECOLOGICAL MODEL

Kh. Davarashvili*, T. Zhvitiashvili*, A. Aleksandrov**, T. Adeishvili**
Akaki Tsereteli State Univeristy*, Bulgaria Space Research and Technology Institute**,
The Academy of Ecological Science of Georgia***

Key words: paleobiology; archaic; prokariotyk; cyanobacteria; biota; anaerobic; chlorophyll; Phanerozoic;
Proterozoic; eukaryotic; producent; homeostas; consumant; succession; biogeocenosis; dokembrian; Permian;
Cretaceous; paleoclimatology; Devonian; Neogene; Mesozoic; Pangaea; eccentricity; galactic year.

Abstract. Paleobiological data is an example of extinction of the whole groups of organisms. These
evident events are usually referred to as global ecological crisis or catastrophes. Very frequently, they are
described by extraordinary processes of global range, which have actually taken place in the history of Earth
and have had a significant role in the development of the biosphere. The problem is how and what they
influence. That’s why, in order to find out the essence of evolution of life on Earth over a long period of time,
it is very important to define which processes are essential and how they are linked to the whole history of the
biosphere, generally bio ecological evolution. To answer these questions, we must imagine which evolutionary
changes of organisms, ecosystems and, generally, the biosphere are regular, which of them are comparatively
random, which are conditioned by external factors and which are defined by inner characteristics of these
systems. We should also find out which variations of the features of the systems are important for their perfect
functioning, which of them have the least influence on their existence and further evolution.

The present paper deals with the solution of these issues and problems on conceptual level and presents
physical and ecological model of the biosphere.

In physical evolution of the biosphere, a significant role is played by the constant growth of
energy current. It should be noted that little is known about the earliest stages of development of life
on our planet. Some data about it is presented in different works [1, 2, 3, 4]. But, without doubt, at the
end of archaic era, about 2.5 million years ago, life was widely spread on Earth and it was mainly
located in hydrosphere. For its existence, prokaryote biosphere of the ancient archaic era used
chemical mineral sources, including energy, which were found in the earth geosphere, including
hydrosphere and lithosphere. The Sun supported life on planet indirectly. It mainly conditioned
chemical cycle and general temperature and climate balance. Approximately 2 billion years ago, after
the creation and wide distribution of photosynthetic organisms (first of all, cyanobacteria), biosphere
biota in the process of creation of atmospheric oxygen changed, as oxygen was a powerful poison for
the majority of anaerobic organisms characteristic for archaic era. Biosphere life and, therefore, its
physical evolution became dependent on the electromagnetic radiation of the visible part of the sun
specter, which was especially effective in the period of the activity of the sun [4, 5].

At the early stage of evolution of photosynthetic biosphere, physical evolution was adjusted with
the improvement of chemical mechanisms of photosynthesis and was revealed in strengthening of
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chlorophyll efficiency. At the same time, the most effective chlorophylls were created, in fact, the
producers of main organics substances of the biosphere. In Phanerozoic epoch (the last 550-570
million years) chemical evolution of photosynthesis finished and the eukaryotic life which began in
Proterozoic era started to spread to land [6, 7]. It was supported by the fact that eukaryots themselves
had the ability to create such complicated multicellular organisms which were equipped with special
tissues and organs necessary to perform different functions. It conditioned the creation of numerous
possibilities and ways for the existence of these organisms in the environment. Extracting water from
the upper level of soil with roots and moving photosynthetic organisms to the surface, where there
were better light conditions, is one of the impossible methods for unicellular organisms. The growth of
photosynthetic ability of surface vegetation and the physical evolution of the biosphere connected with
this process develop as a result of the creation and development of special adapting factors, which
conditioned the growth of the area of photosynthetic surfaces. Thus, Phanerozoic stage of the
evolution of the biosphere was significantly linked to the photosynthetic changes of surface
vegetation. The data shows that the alteration of the surface vegetation communities in the process of
its Phanerozoic evolution was the following: the solar energy current acquired by the biosphere
importantly grew during that period of time. Therefore, it is logical to assume that the given tendency,
namely, the growth of energy current used by the biosphere in the process of evolution was
characteristic for all stages of its development. Such hypothesis is one of the main proofs of physical
and ecological conception of the biosphere evolution.

Undoubtedly, the growth of energy current in the biosphere leads to the growth of the number of
organic substances which are created and, at the same time, participate in the cycle of the biosphere, to
the creation of new life licenses. The increase in the difficulty of biosphere organization is also
connected with the increase in the differences between biological forms and to the so-called process of
progressive evolution of some of them [8, 9].

The general model of the physical evolution of the biosphere means that each bio system
“strives” to achieve such functioning that its energy current won’t decrease, that’s why each
interruption in the process of acquiring energy encourages the bio system to physical evolution [3, 10].
This model can be used to describe physical evolution of the biosphere during Phanerozoic and, in this
case, discuss the events which lower the productivity of photosynthesis throughout the planet.

In order to prove the proportion of the magnitude of the existing changes acquired by the given
Phanerozoic biosphere during the interruption of the energy current and the current of general
biosphere, it is necessary to prove the proximity between the biosphere and the ideal bio system. It
means that energy interruptions are the situations when the productivity of photosynthesis is decreased
according to external reasons which create the conditions for producing new, more effective
producents. In case of unchanged conditions, the process of evolution of the biosphere and
ecosystems stops [10].

The latter is easier to prove if we consider that the biosphere, ecosystems and their representative
fragments are presented as eco biotic bio systems, which deter evolution in different ways and
directions, if the external conditions remain unchanged. Indeed, the permanence of the internal
environment in the established bio systems and also morphogenetic and morphofunctional restrictions,
which narrow the specter of possible changes of organisms in the process of evolution, usually
condition only ecological and neutral or, in other words, non-directional, non-final evolution. In this
case the ecological features of populations don’t change, which supports the stability of ecosystem’s
inner environment, i.e. establishes ecological homeostasis.

In case of interruption of planetary range which decreases the productivity of photosynthesis the
balance between different trophic levels of bio systems is disturbed, the demand for organic
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substances exceeds their production by producents, which causes critical situation. The number of
traditional producents and their consumers reduces, while more effective among the producents
acquire the skill of selection. This means the creation of specific conditions during which evolution
becomes directed. All these events lead to the predicted structural changes in the vegetation
communities. The appearance of new producents is followed by the creation of new groups of
producents and consumers and, finally, there are irreversible changes in composition of species, the
number of populations, energetics and the characteristic features of successive cycle, which is
surrounded by crisis processes of ecosystems. Such changes in ecosystem result in the creation of
ecosystems filled with more effective producents and new consumers [4]. It is clear that in respect of
biosphere energetics, the most important among these ecosystems are massive, i.e. new
biogeocenoses.

Thus, if, as a result of the influence of external factors on the biosphere of the planet, conditions
change so significantly that the biosphere is unable to use the solar energy current acquired earlier,
then we have the ecological crisis of ecosystems which later includes the whole biosphere. This may
cause the establishment of biosphere systems carrying new, more effective producents. If, after this,
the earlier conditions restore, then on completion of the interruption, the new system of the biosphere
will use more energy current than it used before the interruption. This mechanism is discussed in the
physical and ecological model of the biosphere evolution.

It should be noted that insignificant changes in external conditions are not interruptions and don’t
cause ecosystem to reassemble, as in a certain diapason ecosystems can adapt to the altered external
conditions. Besides, powerful and rapid changes in planetary conditions must cause not the physical
evolution of the biosphere but its catastrophe, during which a lot of biological forms become extinct
and the energy current used by the biosphere decreases sharply. That’s why, while discussing the
mechanism of physical and ecological evolution of the biosphere, we should take into consideration
that it can “work™ in a limited diapason of changes in external factors.

In some respects, the above given mechanism resembles the mechanisms presented by Eldridge
and Gould [11] and also Krasilov [12], within the so-called interrupted balance, which establishes
between critical epochs. This hypothesis also discusses the selection mechanisms of new biological
forms which are found at some stages of biosphere evolution. According to the data presented by
different authors [13, 14, 15], the most critical epochs are late Dokembrian, Permian, Upper
Cretaceous and Upper Silurian periods. Sometimes, critical epochs in the history of the biosphere are
referred to as revolutionary epochs.

Of course, none of the scientific information about the history of the Earth is complete. Despite
this, there is quite enough data about the past of our planet. Based on astrophysical, paleomagnetic,
geological, paleoclimatic, paleoecological and many other data [4, 15], we can assume that the change
in the parameters of the Earth orbit as well as the periodical decrease in emission of carbon dioxide
from fossils, are the most important reasons which cause interruptions in the whole biosphere.

Let’s discuss this evidence separately.

The fluctuations of the parameters of the Earth orbit are tens of thousands of years old, which
cause the changes in the duration of seasons as well as ice age on the planet’s high longitude.
According to M. Milankovich and some others [4, 16, 17, 18], these fluctuations are caused by the
gravitational interdependency created on the Earth by other objects of the solar system. As a result,
there are periodical movements of the Earth orbit to ellipsis. There is also axis precession of the earth
orbit (period — 23-25 thousand years). The change in the orbit eccentricity causes periodical changes in
the general current of the sun radiation by approximately 0.3%. At the same time, other changes of the
planet do not influence general insolation, though, in high longitude, they influence the length of the
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seasons and the climate of non-equator zones. According to some specialists [19], the change of
eccentricity conditions physical evolution during Phanerozoic, while other variations of the orbit’s
parameters cause periodical changes in climatic zones.

In order to calculate this data and theory and prove the possibility of using the model of physical
evolution of the biosphere, it is necessary to find the method which will help to estimate the acquired
energy current. In case of Phanerozoic biosphere, we can use the data about photosynthetic ability at a
certain stage of the evolution of vegetation communities. Namely, this is the data according to
photosynthetic index of the main biogeocenosis.

The concept of photosynthetic index is the generalization of the concept of leaf bearing index
[20] and spreads to all forms of photo synthesizers. It is clear that in the late vegetation communities
the number of these indices can be more than one. In this respect, modern rainforests are leading, as
their index reaches thirty.

If we consider that surface multicellular producents of Phanerozoic era use the same chlorophylls
to produce organic substances, then we can conclude that the energy current obtained at a certain stage
of Phanerozoic evolution is proportional to the average photosynthetic index of land. Unfortunately, it
is impossible to make more or less accurate calculations about the length of Phanerozoic period but the
usage of the data of maximum photosynthetic index of vegetation communities in different periods of
the biosphere evolution is quite enough for approximate calculation.

If we take the interval of time between Devonian and Neogene periods, then, according to
calculations [19], the change in maximum photosynthetic index was dozens in number. In the same
period, i.e. for 400 million years, there were 4000 interruptions as a result of periodical change in the
orbit’s eccentricity. Generally, the number of interruptions must have been more because the ideal
movements on land are not ideal, that’s why other kinds of changes in the orbit’s parameters also
played their role (leave alone other factors). If we consider interruptions nearly identical, the average
quantity of the interruptions will be approximately 0.25%. This value is close to the fluctuations in
solar insolation created as a result of eccentricity changes (~30%) [4, 21]. If we consider that the
quantity used in these calculations is approximate, that these are some other factors which influence
the growth of photosynthetic index and that this growth is a nonlinear event in time, then this kind of
coincidence is very important and this proves the accuracy of physical and ecological model of the
biosphere evolution.

In the biosphere, other important interruptions are the changes of the amount of carbon dioxide
used in photosynthesis: carbon dioxide is a limiting factor and its lack causes the degradation of the
efficiency of producing organic substances by vegetation communities, the same happens during the
reduction of solar insolation. Geological data shows that the emission of gases from the earth changes
significantly and lasts approximately 200 million years, which is close to the period of time necessary
for the solar system to rotate around the centre of galaxy, i.e. one galactic year [21]. All this enables us
to express different hypothesis about the connection between the biosphere evolution and galactic
processes [22].

The supposition about 200-million-year period is proved by paleontological data which shows
that the beginning of wide distribution of macrotaxons of important surface vegetation coincides with
the end of the epoch of the reduction of gas emission. At this time, the wide distribution of new
macrotaxons of surface animals develops in twice as short period, and the origin of new forms of
progressive life is dated 100 and more million years before compared to their wide distribution [13].

Thus, the decrease of carbon dioxide current can also be discussed as an interruption, which must
be taken into account in the physical and ecological model of the biosphere. It makes nearly the same
contribution in the biosphere evolution as the changes in the parameters of the earth orbit.
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Some works [23] mention the galactic period of 25+30 million years, which corresponds to the
change in the position of the solar system to its galactic orbit, though there is still no data to prove that
these variations are important in the evolution of the biosphere.

Besides, a lot of geological and, namely, paleontological data reveals that in the history of the
development of earth, there are periods which are characterized by different planetary conditions.
During Phanerozoic period there was an important change in the gas contents of the atmosphere, the
earth’s climatic systems altered, the climate in different parts of the planet changed. At the beginning
of Mesozoic era, the united supercontinent Pangaea started to separate, creating separate continents. It
is beyond doubt that these processes also had certain influence on the evolution of the biosphere [24].

The evolution of the biosphere must have been influenced by such extraordinary processes which
are connected with the earth’s collision with the gigantic meteor, or the fall of small meteorites,
catastrophic volcanic eruptions and earthquakes, rapid changes in the flowing of seas and oceans, the
reductions of sun radiation necessary for vegetation (which must be linked to the passage of the solar
system through galaxy dust clouds [21]) and other less exotic events. These global cataclysms must
have occurred in the history of earth and must have speeded up the evolutionary process of its
biosphere. Despite the importance of any of these cataclysms in the history of our planet, their
influence on the physical and ecological evolution of the biosphere was single and relatively short
compared to the systematic and multiple influences which are connected with the variations of
parameters characteristic for the earth orbit.

The influence of these factors conditions the growth of biosphere energy current which is caused
by the origin of new producents which use the sun energy current more effectively. For example, in
the surface vegetation communities, the energy current in Phanerozoic epoch increased, new
ecosystems and biogeocenosis were created, which made a significant influence on the evolution of
the biosphere.
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ANALYSIS OF PREVENTION STATE OF OCCUPATIONAL DISEASES IN
AGRICULTURAL SECTOR
Maia Grdzelidze
Akaki Tsereteli State University
Summary
The article is about arrangements necessary to prevent diseases caused by agriculture profession to the la-
bor working in that sector. Because there are different job conditions considering specific characteristics of agra-
rian sector, and requirements for occupational safety and hygiene are different correspondingly, from this point
of view, choosing special shoes optimally is a considerable problem, as it's one of the methods of individual pro-
tection/safety and is crucial factor for creating normal sanitary-hygienic conditions for labor force.
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DEFORESTATION CAUSE DISASTER
Guruli M.SH
Akaki Tsereteli State University
Summary

Forest atmosphere absorbs harmful radioactive elements. Yet our century Scientists have identified some
of the plant's specific substances - pitontsids separation feature. Pitontsids destroys harmful organisms.

Our planet's vegetation, especially forests, is of great importance to the provision of oxygen in the atmos-
phere in the case. It is known that the Earth's surface of forest annually allocate 55.5 million tons of oxygen. Pi-
tosintez different plants at different intensity characteristic, ie the oxygen associated with the plant species.

One of the good fortune, or the Georgian forest. Geographical and climate-soil conditions, with its unique
flora and fauna biodiversity Phenomenon. Environmental point of view, especially in high mountain forests of a
small earth and mountainous countries, Like Georgia, because of forest land as lighting of the land is tantamount
to death. This took care of the men in our nation's ancient forests.
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TOXICITY OF METAL IONS
Jikia M. J.
Akaki Tsereteli State University
Summary
Scientific-technical revolution has posed the problem of protecting the environment from negative, long-
term and inconvertible alterations for mankind. The activities of human beings have caused drastic reduction of
large areas of natural landscapes, pollution of rivers, seas, oceans, atmosphere and soil. Nowadays mankind fa-
ces ecological crisis. lons of some heavy metals, which are very strong and dangerous for organism penetrate in-
to ecosystem and cause pathological changes. Taking into account the above mentioned we should try our best to
protect the environment from polluting with toxic heavy metals.
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THE DEVELOPMENT OPPORTUNITIES OF ECOLOGICAL ANIMAL BREEDING IN SUBALPINE
AND ALPINE ZONE OF GEORGIA
Tsisana Kiliptari, Rusudan Barkalaia, Roland Mitichashvili, loseb Sarjveladze
LEPL Scientific-Research Center of Agriculture
Summary

The conditions of natural food-lands in subalpine and alpine zone are discussed in the article, their role
in producing environmentally safe, high quality animal products in order to protect mountain ecosystems and re-
cover the local breeds of cow. Here are also given the researches, which are underway at the Scientific-Research
Center of agriculture and the programs, which are planned to be carried out for effective using of high mountain
pastures with the purpose of scientific promotion.

POSSIBILITIES OF PREPARATION OF COPPER-FREE
NUTRITIONAL FUNGICIDE COMPOSITE

Kochiashvili K., Japaridze M., Dgebuadze T., Dolidze L., Mikadze 1., Dolidze A.
Petre Melikishvili Institute of Physical and Organic Chemistry at Iv. Javakhishvili Thilisi
State University

Presence of heavy metals in food is one of the urgent problems of the world. Fungicide mixtures used
in plant protection contain dangerous heavy metal copper, are of contact effect. Copper is accumulated in
the soil, plant and fruit. Therefore it became necessary to develop new metal-free fungicides. It is possible
to use phosphor containing natural resources with fungicidal properties, which will improve plant
nutrition. Preparations made on the base of phosphorites efficiently act as fertilizers and fungicides,
simultaneously.

Heavy metals fall into food through various ways, including preparations used for plant
protection against pests and diseases. There are rather abundant reserves of phosphorites in the
world and their transformation into phosphites is not a problem. In Israel, in the coastal zone of the
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Dead Sea, as well as in other countries phosphorite strata were exposed which have been used for
production of phosphorous fertilizers and phosphoric acid. This practice is used in other European
countries too [1]. Phosphorites are found at the Azerbaijan-Georgia border, along the river lori, on
Eldar valley (according to the data of 1927) [2-5] . Later these data were still more précised and
specified. Phosphorus-containing strata on the Eldar valley are divided into separate horizons.
Phosphor-containing rocks are also found in the west Georgia, in Tsageri and Ambrolauri regions,
in the basins of Tskhenistskali, Lajanuri and Rioni rivers. Information is available about presence
of phorphsorite reserves on the territories of Adjara, Godogani (Imereti) and Lechkhumi-Kvemo
Svaneti [6]. Experiments proved that deposits exposed in west Georgia are not less interesting with
the view of phosphor-containing rocks. Irrespective of the fact that useful industrial properties of
this material were proved back in 60ies of the last century, phosphorite deposits of Georgia have
never been extracted.

Phosphates (PO.)* are widely used in plant nutrition. Phosphites (POs)* resemble very much
the phosphates, but phosphite, in distinct from the phosphate is not assimilated by the plant as a
source of phosphor, therefore its application for phosphor-deficient plants is not recommended.
Chemically these compounds are similar, but phosphate has one more oxygen atom, which
absolutely changes its properties and reactivity. Phosphates are phosphorous salts and ethers. There
are orthophosphates and condensed phosphates, which contain more than one phosphor atom,
create bond P-O-P [7]. Phosphates are also used in production of phosphorous fertilizers, synthetic
detergents and some medicinal preparations. Phosphor-containing natural rocks are used in the
world practice for in situ fixation of harmful wastes.

Phosphates form insoluble compounds in the soil as a result of which only small portion of
phosphor is consumed by plants. Similarly complex is assimilation of phosphor by plant leaves
(spraying), since it hardly passes through cuticle layer (in case of potassium phosphate). Phosphite
compounds (potassium phosphate) are generally used as water solution. Elevation of phosphor
mobility in plant tissues and soil proceeds thanks to three oxygen atoms. They can affect all parts
of a plant: leaf, stem and roots. Passing xylem and phloem it reaches all bodies of a plant and
phosphites are easily consumed by the whole plant [8]. Experiments proved that regular and stage-
wise application of phosphites as a part of complex approach for the struggle against plant
diseases, significantly reduces cases of diseases and gravity of the progress of diseases. Phosphites
obtained from phosphoric acids are distinguished by their phototoxic action. This is why prior to
their application they are treated with neutralizing substrate (potassium hydroxide) that results in
the formation of potassium phosphite. Assimilation of potassium contributes to the improvement of
plant nutrition. This compound is a good bio-stimulator and significantly reduces formation of rot
(Microdochium nivale).

Application of the widely used fungicide Chipco Green jointly with the organic fertilizers PK
Plus hinders to disease formation, and alongside with it, shows various forms of disease inhibition
and possible synergic effect. Sharp improvement of quality index was observed on all sections
treated with phosphites. There are two versions of action of phosphites on plants: direct, as a
fungicide and indirect, as a stimulator through plant protection mechanism. It was shown, that in
case of application of 100 mkg/L phosphate concentration the mycelium growth is blocked
completely, while at the application of a weaker concentration destruction of hyphae was observed.
It was shown that after leaf-feeding of the plant by phosphites, energy was actively assimilated and
accumulated in leaves. The complete systemic mobility of tissues and the fact that in plants
phosphite was not transformed into phosphate was also observed. [9].

Based on preliminary experiments the specimens of natural phosphorite rocks were selected ,
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which after treatment were used for development of nutritive-fungicidal composites. Their
application as phosphorous fertilizers (Kakheti, Adjara, Lechkhumi) contributed to sharp increase
of the yield. Repeated check up of fungicidal properties is planned. At the same time some versions
of the composite formulation will be précised and the economically profitable formulation will be
selected for its practical application.
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Jlamapa I'o0emxnmBuiu, Hatua Xa3zapanse
I'ocynapcteennslit YauBepcuret A. Ileperenu
Pesiome
Karanurudeckre MeTOZBI OCHOBaHBI HAa B3aMMOJEHCTBUM YZIadfieMbIX BEIIECTB C OAHHUM U3
KOMIIOHEHTOB, IIPUCYTCTBYIOUIMX B OYHIIA€MOM Tase, WJIM CO CIEIUAJIbHO [O0aBIgeMBIM B CMeCh
BEIeCTBOM Ha TBEpPABIX KaTaausaTopax. JleficTBHe KaTaau3aTOPOB IIPOABIAETCA B IIPOMEXYTOUYHOM
(IIOBEpXHOCTHOM) XHMHUYECKOM B3aUMOJENCTBUM C PpearupylolUMHU COeSUHEHHSIMH, B pe3yJbTaTe
KOTOpPOTO  OOpasyioTCsi IIPOMEXYTO4YHble BellleCTBA M  pereHepHpOBaHHBIN  Karaausarop. Jis
00€3BpE)XMBAHNS Ta30BBIX MPOMBIIUICHHBIX BBIOPOCOB HCHONB3YIOT TEPMHUYECKHE METOABI MPAMOTO H
KaTaJTUTHYECKOTO CXKUTAHHUA. METOA MpsSMOTO CXKHIAHUS MPUMEHSIOT U1 00€3BpPEeXMBAHMS HPOMBIIIICHHBIX
ra3oB, COAEpJKAlUX JIErKO OKHCIIIOIIMECS OpraHWYecKHe NpuMmecd. BrIOOp cxemy MOKHraHusi 3aBUCHUT OT
TEeMIIepaTypbl U KOJIMYECTBA BHIOPOCOB, a TAKXKE OT COAEP)KaHUS B HHUX BPEAHBIX IPHMeECEH, KHCIopola |
JPYTUX KOMIIOHEHTOB.
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AGROECOLOGICAL ENVIRONMENT OF SOIL AND CLIMATE CONDITION IN IMERETI
Lortkipanidze R; Kintsurashvili K; Kipiani N.
Akaki Tsereteli State University
Summary
In the article there are given materials which reflects agroecological environment pursuant to soil and cli-
mate condition in Imereti. In the article there is discussed their agroindustrial purpose, types of plain soils, res-
tricted showings of the basic climate elements and plant coating of the region.
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TECHNOLOGIES OF CARING FOR SOWN GRASS
loseb Sarjveladze
Consultant of Scientific-Research Center of Agriculture of Georgia, full professor of the Technical University.
Summary

During thorough improvement of natural food lands and creation of sown food lands, use of perennial
and annual nutritional grass is of great importance. In practice of countries with leading traditions in food pro-
duction, collection of seeds of nutritional grass from permanently used old meadow-pastures and selective speci-
es of nutritional grass is a successful practice. Concentration of sown grass with legumes is one of the most im-
portant evens. Seeding of legumes with a seeding-machine with cutter gives very good results. It is very profitab-
le to use the seeding material of guaranteed origin.
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THE HYDRAULIC WASHING PROCESS FOR RESERVOIR OF RIONI HYDROPOWER
Noselidze J. V., Momtsemlidze SH., Kaladze D. Z., Noselidze G. J.
Akaki tsereteli State University
Summary
The article discussed three daily (May 21-23, 2016) soil washing in the reservoir of multi-purpose hydropower
Rioni. In 2016, conducted field work and hidrometry actions, based on established, that the soil washed in the re-
servoir of near dam, but far off washed only of river channel. The since hydraulic washed of reservoir, there ha-
ve been determined, that washed sediment material is 1 million m®.
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INFLUENCE OF THE LEVEL OF INFESTATION THROUGH EXTERNAL ENVIRONMENT
THE BEGINNING OF HELMINTHS ON AN EPIZOOTIC SITUATION OF HELMINTHOSIS
PIGS IN GEORGIA
Sh. Potskhveria, R. Mitichashvili, I. Geguchadze
Scientific-Research Center of Agriculture of Georgia
Summary

In Georgia, the helminthosis of pigs are mainly widespread — esophagostomosis, ascariasis, trichocep-
halosis and metastrongylosis, whose causative agents are infected, accordingly 40,3, 13,8, 3,6 and 2,4 % pigs at
the age 5-6 months and older.

The main reason for changing epizootic situation of the pigs’ helminthosis was a sharp decrease of the
number of pigs in the country, as well as the restriction of the movement of pigs in human settlements and on ad-
jacent territories. As a result, the external environment is not heavily soiled with excrements and its peculiar sa-
nitation has occurred in order to improve the ecological condition, which had a positive effect on the epizootic
situation of the pigs’ helminthosis infection in Georgia.
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“REGARDING THE RETRIEVAL OF THE MOTHER-BEES IN A CONDITIONS OF
WEST GEORGIA”
N. Maisuradze. K. Tolordava. R. Jolokhava, M. Jolokhava
LEPL Scientific-Research Center of Agriculture
SUMMARY

Nowadays the world is facing serious environmental challenges, outlining the tendency of massive sla-
ughtering of bees. Deficiency of 13.4 for bee families is created. It is possible to satisfy the demand on the bee
family by the retrieval of a large number of high quality mother-bees, because it represents the basis for the qu-
antitative growth and qualitative improvement of bees.

In the distribution area of the Megruli bee population, the selective group is created in Mukhuri experi-
mental base ( 15 bee families ), based on the bio-economic indicators, mass description and laboratory studies, in
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which the replace of old bred mothers with new ones in reproduction apiaries is underway.
Our main aim is to restore the distribution areas of the Georgian bee population. First of all, the above-
mentioned means the maintenance and improvement of the Georgian bee.
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ENVIRONMENTAL SANATION, AS THE PRE CURE FOR COUNTRY'S RECOVERY FROM
THE BRUCELLOSIS
Murman Lomineishvili, Vasili Basiladze
LEPL Scientific-Research Center of Agriculture
SUMMERY

Situation regarding animal brucellosis in the country, Environment area of microbial contamination of
the background, can be considered a reference to the environmental disaster.

To improve the condition and avoid the ecological disaster will be necessary to make radical measures,
through implementing the modernization of the livestock.

HEKOTOPBIE BOITPOCHI ATAIITAIIUU I'OJIITUHCKOM
HOPOIbI K SKOJIOI'MYECKHUM YC/TTOBUSAM KAXETHUU

JLA. Toptanamze. T. Kauamsuin
I'py3uHCckuit arpapHselil yausepeureT; HaydHo-mcciaenoBaTesbCKuil HEHTP CEIbCKOTo

X035icTBA., [ py3uHCKUI arpapHblil YHUBEPCUTET

B nocneonue 20061 mnozue ¢hepmepor umnopmupyiom Eeponeiickue nopoovt B I'pysuio. H3-3a
OZPAHUYEHHBIX 20MEOCMAMUYECKUX GO3ZMOMNCHOCHIEH 3(A8E3€HHBLIX  JCUGOMHBIX OmMMeuaemcsa psao
Qusuonozuueckux napywienuit npueodawjue K - HexyceramenvHulm sAenenuam. Llenv naweii pabomui
cocmoAna 6 u3yueHuu  OWUOOK 6 60NPOCAX KOPMIACHUA U COOEPIHCAHUA, 4 MAKICe A0AnmayuoHHbIX
cnocoonocmeil 201UIMUKCKONU ROPOOb!  KPYHHOZ0 PO2AMO20 CKOMA K YCIA0BUAM JHCAPKO20 Kaumama
Kaxemuu.

BsaumoneiicTBue opranusma co cpefoi B Oouiblield cTerneHr o00CTpsIeTcsl NP MepeMeIIeHUH
JKUBOTHBIX M3 OOBIYHBIX JUIS HHUX KJIMMAaTWYECKHX YCJIOBUH, B HOBBIE, MEHee OJaronpusiTHBIE.
KpymnHelif poratelii CKOT MOJIOYHOTO HaIIpaBJIEHHUS, YCIEUIHO Pa3BOAUMBIA B 30HE YMEPEHHOTO
KJIMMaTa, B >KapKUX CTpaHax YyBCTBYeT ceOsi YIHETEHHO, IPH 3TOM BHEIIHSS cpela SBISETCS
OCHOBHBIM JIUMHTUPYIOIIUM (AaKTOPOM TMPOSBICHUS TEHETHYECKHX BO3MOXKHOCTEH OpraHusMa.
Crnenyer OTMETHTH, 4YTO J00O€ IEpeMEIIeHUs] J>KMBOTHBIX BIEYET 3a cO0O0OH OTpULATENbHBIE
nocienctBusi. Ha teppuropuio HbiHelHero J{MaHucckoro paiioHa (ruiemsaBox “Bamkuderckuii™) ¢
cepenunbl 19-ro cromeruss A. KydenOaxoM ObL1 3aBe3eH IUIEMEHHOW CKOT IIBHIIKON MOPOJIHI,
OospiIas yacTh KOTOPOro 3a0oJena 3HAeMUIHbIMU Oose3HAMH U naja. K HacTosmeMy BpeMeH! Majio
HAYYHOTO MaTepHal 1Mo aKKIMMaTHU3aI[MOHHBIM W3MEHEHUSIM HEKOTOPBIX 3aBOJICKHX MOPO/T TIPH 3aB0O3€
U pa3BeicHuH ux B ycioBusx ['pysun [1,2,3,4,5,6].

AHanu3 HayYHOH JIUTEpaTyphl MOKa3bIBAET, YTO OCHOBHOW MPUYMHON (PU3MONOrHYECKUX HapyILICHUN
W CHW)KEHUSI TIPOJTYKTHBHOCTH JKUBOTHBIX SIBJISIETCSI OTPHIIATEIILHOE BIIMSIHUE BBICOKOM TEMITEPaTyphI
BO3/1yXa, CHJIa AEHCTBUS KOTOPOH MoAu(UIMpyeTCs APYTUMH dJIEMEHAMH KIMMaTa — OTHOCUTENbHOR
BJI&YKHOCTBIO BO3/1yXa, COTHEUHOH pajinaliiei, 0caJKaMH, JIBUKECHEM BO3yXa U T.JI.

EBporielickue mopoJibl XapakTepU3ylOTCs OTPAHMYCHHBIMA TOMEOCTATHYECKUMH BO3MOXHOCTSIMU U
Ipyd TEpeMEUICHUH >KUBOTHBIX B HOBBIE DPalOHBI HEOOXOIMMO XOpOLIO 3HATh MHPUPOAHBIE U
XO3SHWCTBEHHBIC YCIIOBUS UX POJHMHBI M TEX MECT, TJIe UX MPEIOJIAraloT Pa3BOJINUTh, a TAKKE OTINIHUS
YCIOBUH HOBOTO MECTa pa3BelCHHUs OT YCJOBUH MeCTa, OTKyla >KMBOTHBIE IepeMelnarorcs. B
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Ka4yecTBE BCIIOMOTaTEIbHOTO CPEICTBA, OOJErdaroliero TaKoe CPAaBHEHHWE YCIOBHH, HCHOJIB3YIOT
COOTBETCTBYIOIINE TUTEPOrPAMMBI U KIIUMATOTPAMMBI.

Bocrounas I'py3us, kyna sxoaut Kaxerus, xapakrepu3yercss cyxuM kinmMaroMm. Ha Oompineit gactu
ee tepputopun B rof Beimagaet 400-700 MM 0caakoB; B TOpax BIQXKHOCTh MOBBIIIAETCS U HA BHICOTE
2500 M xomu4vecTBO ocaakoB jgocturaet 1500 MM, B HU3MEHHOCTH, MpUJICTAONIeH K Asepbaiimkany
Beimanaet Menee 400 MM 0caIKkOB; MUHUMYM OCAJKOB IIPUXOJUTCS HA SHBAPb, MAKCUMYM — Ha Mail 1
WIOHb, BTOPOH MHUHUMYM HACTyIaeT B aBryCTe, KOTAa JaKe€ Ha €CTECTBEHHBIX KOPMOBBIX YTOABIX
TpaBa BBITOPAET U JUII COXPAHEHUS MPOAYKTUBHOCTH CKOTa TpeOyeTcs ero nogkapminbaTh. OCEHbIO
KOJINYECTBO OCAJKOB BHOBb YBENMYMBAeTCsA. JIeTOM HepeoKu JIHMBHH, COMPOBOXKIAEMBIE TPajoM,
npuYeM BOJAa CTEKaeT 0 CKIOHAM TOp IIOYTH He MpOHHKAas B TIOYBY, 3TO YBEJIWYHMBACT
HEo0X0IUMOCTh HOJIMBA. B mpomomkeHnu Becero rona 31ech NpeodiaagaroT 3anaiHble, CPaBHUTEIBHO
cyxue BeTpbl. OTHOCHTENbHAs BIAXHOCTH Bo3nyxa - 60-73%. PaBuunbl Boctounoit ['pysum,
npuiieraponme Kk AzepOaixany, TaKKe XapakTepU3YIOTCS CyOTPONMYECKUM, HO CYXHM KIMMaTOM;
nepuo co cpeauumu Temneparypamu Boime 10°C anutcsa 216 nuHeil, a cyMMa akTHBHBIX TEMIIEPATYp
nocruraer 4213°,

B cBs3u ¢ Tem, uto Kaxetuss mpezncrasiser co0oi peTHOH ¢ MHOXKECTBEHHOU arpOKIMMaTHIECKON
30HAJILHOCTBIO M BXOJUT B 30HY DPHCKOBAaHHOTO 3eMJICNENUs, T/Ie KIMMATHYECKUE YCIOBHS HE
MO3BOJISIIOT MHTCHCUBHO Pa3BHBATh KOPMOIPOM3BOJCTBO, BaXKHBIM HAYYHO—TEXHHUUYECKHUM BOIIPOCOM
ABJISIETCS. M3YUE€HUE OTBETHON pEaKMH XUBOTHBIX Ha KOHKPETHBIE YCIOBUS KOPMJICHUS M TEXHOJIOTHU
coJiepKaHusl, KOTOpbIe CO3/JaHbI B XO3AHCTBE.

[TosTOoMy, H3ydeHHE XapaKTepa peann3aluy MOTeHMAala MIPOAYKTUBHOCTH U APYTUX XO3SHCTBEHHO
— OHMOJIOTHYECKUX MPU3HAKOB Y TOJIITHHCKUX KOPOB B CO3JIaHHBIX YCIIOBHAX SIBJISICTCS aKTyaJbHBIM H
MMeeT BaKHOE HAPOAHOXO3SHCTBEHHOE 3HAUCHUE.

Llenpto  paboTBl SBISUIOCH H3yYEHHE OIIMOOK B BONPOCaX KOPMJIGHHS U COIEpPXKaHWS,
a/IalTAlIMOHHBIX IOCOOHOCTEH U HaAy4HOE 00O0CHOBAaHUE PE3YIBTATUBHOCTU Pa3BEJCHUS TONIITHHCKIX
KopoB B ycnoBusax Kaxeruu. ['onmruHckue Hetenu 5-6 Mecs4Ho# crenbsHOCTH ObUTH 3aBe3eHbl B OO0
«IlItop» n3 Dcronun 15 mapra 2016roma. Ha HawansHOM 3Tane (opMUpOBaHUsS CTaja HE yIaloCh
n30ekaTh OMMOOK B BOMPOCAaX KOPMJICHHUS M COJIEPXKAaHUsI HEeTelel M MepBOTENOK, U3-3a Yero 4acTh
JKUBOTHBIX Iepeboneno. BusyanbHbele HaOMroneHHs 3a IMOBEIEHHEM >XKMBOTHBIX MOKa3ald Majo
MPUCTIOCOOIEHHOCTh UMITOPTHBIX KHBOTHBIX K JIETHEMY 3HOIO.

YCTOHUMBOCTh KUBOTHBIX K BBICOKMM TeMIIEpaTypaM H3y4ajid IIyTeM BBIYMCICHUS HHAEKCa
termoycroiunBoctr mo FO.A. Paymren6axy [7]. TlepBoe mcciemoBaHue MPOBOIWIOCH B YTPEHHHE
gacel (8-9u.) mpu Temmepatype Bozayxa 16-20°C, Bropoe - B KOHIIE )apKoro nepuoza aus B 15-164
npu temneparype Bo3ayxa 28-32°C. MHaekc TemoycTOMYMBOCTH y  HeTelned  Obll HUXKE, YeM y
nepBotenok. Tak, ecan mpu Temneparype 20°C yTpom TemmepaTypa Tena y HeTeleil paBHANAch
38,8°C, a y nepporenok kosebanack 38,2 - 38,4°C, To ¢ noBbIIIEHHEM TEMIIEPATYPhI Bo3ayxa 10 30°C
JIHEM TeMIlepatypa Teja y Herenell nognumanack Ha 0,8°C, a y nepporenok na 0,2 -0,3°C. Mnuekc
TEIIOYCTOMYMBOCTH NIEPBOTEIIOK OKazasics Ha 2,2 - 3,3 eIMHUI] MEHBIIIE, YeM Y HETENICH. ,

[lo nuTepaTypHbIM JaHHBIM TEMIIEpPaTypa Tella >KHBOTHBIX, 32 UCKIIOYEHHEM OO0JIE3HEHHOTO
COCTOSIHUSI OpraHW3Ma, TOYTH TOCTOSHHA WM HE TIOJIBEPraeTcs CYyNIECTBEHHBIM H3MEHEHHsM. B
NPOTHBOIIOJIOKHOCTh ~ TEMIIEpaType, 4YacToTa Iylbca M OCOOEHHO [bIXaHWs JKMBOTHBIX B
3HAYUTEIILHOW CTENICHH U3MEHSIOTCSI.

Ta6mmma 1. Knmuangeckuii cTaTyc >KMBOTHBIX

Ilepuonb! ucciegoOBaHMIA YacroTra apTepHaIbHOTO MyJibca YacToTa JbIXaHH
CrenpHOCTH 5-6 Mec. 66 26,0
CrenpHOCTH 8-9 Mec. 79 29,0
ITepBblii oTen 85 33
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B Hammx nccienoBaHMAX 9acToTa IyJIbCa y HETENSH ¢ MEeCTH 0 AEBATH MECAIIEB CTEIbHOCTH
yBenmmumwicss Ha 13 ymapoB (11,9%). Ilpu mepBom oTene 4acToTa mynbca Jocturia 85 ymapoB B
MHHYTY. Takum 00pa3oM, YHCIO IyJBCOBBIX YAApOB B IIEPBYIO IIOJOBHHY CTEIBHOCTH OBLIO
HECKOJIbKO MEHBIIINM, YeM BO BTOPYIO U OCOOCHHO mpu otelne. [logoOHas kapThHa HaOIOMAeTCs U
IpU aHaM3€ JaHHBIX YacTOTHI ABIXaHUS, YTO MOXHO OOBSICHHTH HACTYIICHHEM >KapKHUX IHEil B
cepenuHe JeTa. B Hammx McclIeqoBaHMSAX YAacTOTA ITyJbca y HETENel ¢ MIECTH IO JCBSTH MECSIEB
crenbHOCTH yBenaudmwics Ha 13 ymapos (11,9%). [Ipu mepBom oTene yacToTa myibca gocTuria 85
yIapoB B MHHYTY. TakuMm 00pa3oM, YHCIIO MyIbCOBBIX YAAPOB B IEPBYIO MOJOBUHY CTEIBHOCTH OBLIO
HECKOJIKO MCHBIIINM, YeM BO BTOPYIO U OCOOCHHO mpu otelne. [logoOHas kapThHa HaOIOmaeTCs U
NpU aHaAM3e JaHHBIX YacTOThI JBIXaHUS, YTO MOXHO OOBSICHHTh HACTYIUICHHEM J>KapKuUX IHEH B
cepenune yieta. JleTHuii 3HOI oka3aicst HanOosee TYOUTEIbHBIM /ISl BHOBb 3aBE3€HHBIX JKUBOTHBIX.
M3-3a 1I0X0 MNPOBETPUBAEMOrO IOMEIICHHsI MOSBHJIMCH IIEPBBIC MPU3HAKH TEIIOBOTO CTpecca
(yuarueHHOE JbIXaHHE, CKyYEHHOCTb )KUBOTHBIX Y BOJIbI, CIIFOHOOT/ICNICHHUE, TTeHa y pTa U ap.). CpouHo
OBLIM YCTAHOBJICHBI ~PEIUPKYJISIMOHHBIC BEHTUISATOPHI ¢ 1aroM 12-14 M B JIeBOH U MpaBoil 4acTsax
KOPOBHHMKAa OTHOCHUTEJIBHO KOPMOBOTO crona. Jlisi  CHM)KEHHs TEIUIOBOTO CTpeca B pPalOHEe
yBenmnuuTh: Kanbiu a0 1,3-1,5 %; marpwmii no 0,5-0,6%: smarauit no 0,3-0,4%; xnop we menee -0,25%.

Bropas npoGiiema koTopasi Obliia BbISIBIICHA B Hadasle SKCIIEPUMEHTA — alluZ03HOE COCTOSIHUE
KMBOTHBIX Ha ()OHE MpeodsialaHks B pallioHEe KOHIICHTPUPOBAHHBIX KOPMOB, KOTOpasi MPOSBUIACH B
JKEBAaHHHM CIIOHBI C 00pa30BaHMEM II€HBI, BOCIIAJIEHUN CYCTaBOB M KOIBIT, HIKOTO-CYNOOOPa3HOTO
kajn. Hamm npennoxxkeHus: HEOOXOAMMO B KOPMJICHMH KOPOB HCIIOJIB30BAaTh KYKYPY3HBIH CHIIOC
(comeprkanue cyxoro BemiectBa 35-40% B Kr KOopMa) C CHIIOCOM M3 TPOBsuIeHHOM Jroriepubl (CB 35-
45%) npumepHo B paBHOM cooTHomieHun 50% kykypysnoro u 50% mronepHOBOrO CHIIOCA, JOJIS
KOHIICHTPUPOBAHHBIX KOPMOB A1ist ya0si 20 KT MOJIOKa B JIeHb (Ha MOMEHT MCCIIeIOBaHUs) He JOJDKHA
npesbimate 30- 35%. [l mposiBIeHWS BBICOKMX TE€HETHUYECKHX CIIOCOOHOCTEH TONMITHHCKOM
HOPOJbI HEOOXOAMMO CO3/IaBaTh YCIOBHUS, OJIHOCTHIO COOTCTBETCTBYIOIIUE €r0 TEHOTHITY.

B nmanmpneiimem uisi oOJNerdeHus] aKKIMMATH3alUH CTPEMIJIMCh CMSTYUTH — HEOJIAronpHsATHBIC
GakTopbl M cO3/1aTh Ul 3aBE3CHHBIX JKMBOTHBIX YCJIOBHS HCKYCCTBEHHOW Cpenibl (Haie)Kaluii
noa00p KOPMOB, MpPaBUIIBHOE KOPMJIGHHE M COICep)KaHHe,  COOJIIOJICHHE 300-THTHEHUYECKHX
TpeOOBaHUH, PEIOXPaHEHUE KUBOTHBIX OT IU300THH U JIp).
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SOME ADAPTATION ISSUES OF HOLSTEIN BREED TO THE ECOLOGICAL
CONDITIONS OF KAKHETI
Summary

In recent years, many farmers are importing of European breeds in Georgia. Due to the limited capacity of
homeostatic imported animals have a number of physiological disorders leading to adverse events. The aim of
our work was to study the mistakes in feeding practice and in maintenance issues as well on adaptive abilities of
Holstein cattle in the conditions of a hot climate of Kakheti. Animals studied resistance to high temperatures and
some physiological indices.
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THE ROLE OF INTERMEDIATE CROPS FOR STRENGTHENING
THE LIVESTOCK FEEDING BASE
Soso Medoidze, Jimsher Loladze
LEPL Scientific-Research Center of Agriculture
SUMMARY

In order to protect soil, strengthen the livestock feeding base, restore the soil fertility from soil erosion
by water and wind, the sowing and cultivation of intermediate crops is the best way, by which livestock can be
supplied with green and soup food throughout the year. The area overlaid by intermediate crops during all year is
covered by green vegetation, which protects a soil from clean out, in autumn, in winter and in spring from heavy
rainfall’s wash out and also cleans the plots from the weeds and restores the soil structure.
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