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USING AN OZONE GENERATOR "SAMANI - 2" IN LIVESTOCK
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ABSTRACT. The paper considers ozone that is becoming more widely used in various fields of national economy
and medicine as a means of disinfection and sterilization. The research team of the Georgian Technical University, Iv.
Javakhishvili Thilisi State University and company “Velimisioni” developed ozone generator “Samani— 2" to use it in
livestock for the production and storage of animal-derived products.

Ozone disinfection in livestock is a sustainable support for the well-being of the national economy against
infectious diseases. Ozonizing livestock buildings allows the reduction of some toxic gases by 80-85% (NH3, H2S, SO2,
etc.) and fungus and microbial contamination - by 80-90%.

Developed ozone generator provides purification of air in livestock buildings (administrative, farm, etc.), sanitizing
procedures related to food processing, sterilization of instruments and laboratory equipment cleaning.

KEY WORDS: Disinfection; farm; livestock; ozone generator.
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MCNO/ZIb3OBAHUE O30HONEHEPATOPA ,,CAMAHMU - 2" B }KUBOTHOBO/ CTBE

TabaTtagse /1.B. JenapTaMeHT nuwesol UHAYCTPUK, TPY3UHCKNI TEXHUYECKUIA YyHUBepcuTeT, Mpysus, 0175,
Téunwucu, yn. M. KocTasa, 68°
E-mail: l.tabatadze@gtu.ge

Lsenunpse B.P. TOUAUCCKMIA TOCYAAPCTBEHHbIA yHMBepcuteT mm. WMB. [xKaaxuwswuau, [pysuma, 0179,
npocnekT N. YaBuaBagse 1
E-mail: mananagogberashvili@gmail.com
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PeueH3eHTbI:

I. Bepyawsuaum, accou,. npodeccop [enapTameHTa NULLEBON MHAYCTPUM daKyNbTeTa TPAHCNOPTa U MalLMHOCTPOe-
HuA ITY

E-mail: giorgiberua@yahoo.com

T. Merpenupase, npodeccop, pykosoautens JenaptaMeHTa NULLEBON MHAYCTPUM daKyAbTeTa TPaHCNOPTa U MaLUK-
HOCTpoeHuA Iy

E-mail: tmegrelidze@yahoo.com

AHHOTALMUA. B paboTe oTmeuyaeTcs, 4YTO 030H NpuobpeTaeT Bce 6oJsiee LWIMPOKOE NMPUMEHEHUE B PA3/IMYHBIX
06/1acTAX HApPOAHOro XO03AMCTBA M MeAWUMHBI, KaK CPeacTBO Ae3vHbeKuun U ctepunusaumu. HayyHaa rpynna
[PYy3NHCKOro TexHMyeckoro yHueepcuteta (TIY) cneumnansHo ans 3Tol uenu paspaboTtann o3oHoreHepaTop «CamaHu
— 2», KOTOpblA b6bl1 MCNONb30BaH B XMBOTHOBOACTBE [ANA MNOJYYEHUA W XPAHEHUA MNPOAYKTOB KMBOTHOFO
npoucxoxaeHus. [esuHdekuma 030HOM B XMBOTHOBOZACTBE ABAAETCA YCTOMUMBOM NMoAAep KoM ana b6aarononyums
Hapo4HOro XO03sMCTBA MNPOTUB MHOEKUMOHHbIX 3aboneBaHWi. B nomelleHUAX XMBOTHOBOACTBA O30HWPOBaHWE
nosgosseT B Bo3ayxe Ha 80—85% CHM3UTbL HEKOTOpble AA0BUTbIe rasbl : NH;, H,S, SO,, 1 T. 4., MMKpObHOe 3arpasHeHne
M rpnbKm Ha 80—-90%. C 030HOreHepaTOpPOM, pPa3paboTaHHbIM HayYHOM paboueit rpynmnon, BO3MOXKHA OYUCTKA BO3AyXa
AAMMWHUCTPATUBHBIX M MPOMBILLIEHHBIX 343aHUA B NOMELLEHWNAX XKUBOTHOBOACTBA, CaHUTapHaa 06paboTka NuLLEeBbIX

NPOAYKTOB, CTEPUAN3ALMA UHCTPYMEHTOB M NabopaTopHoro o6opyaoBaHus.

K/ZTIOYEBbBIE C/TIOBA: fe3nHbeKLmA; }KUBOTHOBOACTBO; 030HOreHepPaTop; X03AMCTBO.
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ABSTRACT. The article reviews "Mate" tea production, technological characteristics and large companies pro-
ducing “Mate”. The article considers some disadvantages of well-known technical solutions of "Mate" tea production:

Used tropical raw materials with very limited resource area, makes it impossible to produce tea in the quantity
corresponding to a market demand that is reflected on the deficiency of tea "Mate".

Existing technologies are rather primitive, time-consuming and expensive, not providing standard chemical and
qualitative characteristics of the product. Herewith for the high production cost and selling price (30-40 U.S. dollars for
1 kg) the product is priced out of reach for unavailable to a wide segment of the population.

We suggest new alternative raw material for the production of "Mate" tea - Caucasian rhododendron leaves and
develop new technological scheme.

Laboratory samples of rhododendron tea are obtained and carried out the tests.
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The implementation of the proposed technology is possible by the existing facilities for the green tea production at
any small and medium enterprises with minimizing capital costs.

KEY WORDS: Caucasian rhododendron; Tea "Mate"; Technological scheme; Testing.
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AHHOTALUMUA. MpuseneHbl obwana xapakTepuctMka npomsBoacTBa 4Yas «MaTte», 0COBEHHOCTU TEXHOMOTUU U
NPoun3BOAALLME KPYNHble KOMMNAHUW.

MoKasaHo, YTO M3BECTHble TEXHUYECKME peLleHUs NPOM3BOACTBA 4YaA «MaTe» UMeIT cieaytolwme OCHOBHble
HeA0CTaTKM:

MpumeHAemoe Cblpbe—TPOMNUYECKOE C OYEHb OFPaHMYEHHbIM PECYPCHbIM apeanom, BBUAY Yero HEeBO3MOXKHO
M3roTOBUTb MPOAYKT B KOJIMYECTBE, COOTBETCTBYIOLLEM PbIHOYHOMY crlpocy. A 3TO OoTpakaeTcs Ha Aeduunte yasa
«MaTe»;

CywiecTBytowme TeEXHONOTUMK NepepaboTKM OYeHb NPUMUTUBHbBIE, TPYLOEMKME U [OPOTME, YTO, C OAHOW CTOPOHDI,
He obecneynBaeT OUKCMPOBAHHBIX XMMMYECKMX W KAYeCTBEHHbIX HOPM BblpaboOTaHHOro MpoAyKTa, a C Apyromn
CTOPOHbI, 13-3a BbICOKOM ce6eCTOMMOCT U peann3aumMoHHON LeHbl (B cpegHem 30-40 $/Kr) npoayKT HegocTyneH ans
LUIMPOKOrO CN0A HaceNeHunA.

Ona nonyyeHvma uyaa Ttuna «MaTte» npensoKeHO HOBOE, anbTepHATMBHOE Cbipbe — JINCTbA KaBKAa3CKOro
poAoAeHAPOHA U pa3paboTaHa TEXHONOMMYECKan CXema NPOM3BOACTBA.

MonyyeHbl nabopaTopHble 06pa3Lbl POAOAEHAPOHOBOIO Yas U OCYLLECTB/IEHO WX TECTUPOBAHME.

Peanusaumnsa npeasoxKeHHOM TEXHONOMMN BO3MOKHA Ha CYLLECTBYIOLMX MaLlMHAX U 060pyA0BaHNN NPON3BOACTBA
3e/1eHOro Yas Ha 1tlobomM NpeanpUATUN Manon U cpeaHe MOLWHOCTM NPYU MUHUMMU3aLMK KanuTanbHbIX 3aTparT.

KNTKOYEBbBIE C/TOBA: poaoaeHAPOH KaBKa3CKMIA; TECTUPOBAHME; TEXHOIOTMYECKana cxema; Yal «MaTte».

LBHI-0L FH™MIdO — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Nel (503), 2017 24 www.gtu.ge



3007340800, 3363B03d RS> FMIRIFINIGO 30MRMd0S —BIOCHEMISTRY, GENETICS AND MOLECULAR BIOLOGY -
BMOXUMUA, TEHETUKA N MOJIEKYNTAPHAA BUONOTUA

UDC 581.19
SCOPUS CODE 1303

BIOCHEMICAL CHARACTERISTICS OF CAUCASIAN BLACKBERRY LEAVES

R. Melkadze
Georgia
E-mail: remeisi@mail.ru

Reviewers:

Department of Food Industry, Georgian Technical University, 68 Kostava str, 0175 Thilisi,

L. Gulua, Doctor of Biological Sciences, Agricultural University of Georgia

E-mail: l.gulua@agruni.edu.ge

T. Megrelidze, Doctor of Technical Sciences, Faculty of Transportation and Mechanical Engineering, GTU

E-mail: tmegrelidze@yahoo.com

ABSTRACT. Some physical and chemical characteristics
and 6-sheet blackberry shoot Caucasian (Rubus caucasicus
L.) are studied. It was found that the minima of the
moisture content, the extract substances and phenolic
compounds are the same for the periods of the beginning
and end of the growing season of plants. The composition
of phenolic compounds are represented by catechins,
flavonols and leucoanthocyanidins. The highest
accumulation of phenolic compounds during the growing
season is found in the middle of the season (July-August).

The average monthly amount of free amino acids
blackberry leaf vegetation is 26.68 mg / g. 5 amino acids
(His., Arg., Met., Leuc., Val., ) are mostly essential among
the identified 11 individual amino acids. In the complex
oxidative enzymes of blackberry leaf there have been
revealed the presence of the active form of O-
diphenoloxidase. Blackberry leaf and extract have high
antioxidant activity.

KEY WORDS: amino acids; antioxidant activity;
Caucasian blackberry; phenolic substances; physical and
chemical composition; oxidative enzymes.

INTRODUCTION

Based on the analysis of data of plants used for the
preparation of herbal teas and taking into account
available resources and experience of their usage, we have
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chosen Caucasian blackberry leaves as the object of our
study.

Blackberries belong to the subgenus Eubatus, genus
Rubus L. of the family Rosaceae, 50-150 cm tall shrub, with
long rhizome and perennial aboveground stems, covered
with spines. There are found 33 species in the Caucasus.

From these kinds of blackberries Caucasian blackberry
(Rubus caucasicum L.) is mainly spread in Georgia.

The plant blooms from May to August, fruiting after
about 1.5 months from flowering. It grows in woods,
ravines, among shrubs, clearings, along the banks of rivers,
streams, meadows, rocky slopes, orchards, gardens,
roadsides. It forms large thickets. The total area of
blackberries in Georgia is up to 300 thousand ha.

A distinctive feature of Caucasian blackberry brambles
from other species is little prickly formative stems and
leaves making easier the collection of raw materials.

What is essential is that the periods of vegetation of
Blackberry coincide with periods of tea production season
(April - October months), which is of great importance in
the industrial development of its production in enterprises
for the primary processing of tea.

It should be noted that the information on the
chemical composition of the plants are scarce, except of
the works for the study of the texture of a 6-sheet escape
blackberry and individual
elements [25,28].

The study of these questions determines the purpose

of the study.

phenolic compounds flush

LB 3-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
Nl (503), 2017



3007340800, 3363B03d RS> FMIRIFINIGO 30MRMd0S —BIOCHEMISTRY, GENETICS AND MOLECULAR BIOLOGY -
BMOXUMUA, TEHETUKA N MOJIEKYNTAPHAA BUONOTUA

MAIN PART

MATERIALS AND METHODS

The objects of study were Caucasian blackberry
leaves and the raw materials for the growing season such
as: phenolic compounds - by Leventhal using conversion
4,16, Method
chromatography paper and flavonoids — by

amino acids -
(35]

fractionating the total preparation [14,15,32,36], protein

factor K = free

substances — by micromethod [33], vitamin C -by [33],
ash elements — by wet combustion method [33], certain
trace elements — by using a flame photometer [33],
antioxidant activity - by the method of Ferric Reducing
Ability of Plasma (FRAP) [34].

RESEARCH AND THEIR DISCUSSION

Phenolic and amino acid composition

In the production of tea phenolics play a primary role,
as their ability to be oxidized by enzymes to form a red-
brown and the reaction products, determined by
inherent characteristics of the end product quality.
Phenolic compounds in the manufacture of tea leaf
undergo a deep and diverse transformations that form
the basis of tea production process. Obviously enormous
work have been carried out by researchers to study the
role and significance of tea phenolic compounds [1-6 12-
13, 18-23, 36-49].

In  this
compounds used in the production of herbal tea or the

regard it's essential to study phenolic
vegetable raw materials.

Especially interesting is the establishment of seasonal
dynamics of phenolic compounds during the growing
season of the plant. Actually, the content of phenolic
compounds in tea leaves is changeable during the
processing season - for the Georgian tea plant the
maximum of their savings in other similar conditions

remains the same in the middle of the season (July-

August), when the daily total atmospheric temperature is
the highest. Details of the experiment conducted by us in
blackberry escape during the growing season are given
on the Table 1.

As a result, it was found that the nature of the
accumulation of phenolic compounds in blackberry by
growing season is identical to the tea leaves. In the
Blackberry as in tea leaves maximum accumulation of
phenolic substances comes to the middle of the growing
season - the hottest period (July-August). This once again
confirms that the leaves of blackberry leaves, as well as
tea and other plant materials are fully in compliance with
the basic laws of ontogeny of plants.

TABLE 1

Dynamics of phenolics blackberry escape during the
growing season

Ht Months Phenolic The extent of the
compounds,% maximum
of dry weight accumulation of
phenolic
compounds in%
1. | May 16,70+0,24 82,1
2. | June 18,84+0,22 82,5
3. | July 19,61+0,33 96,4
4. | August 20,35+0,37 100,0
5. | September | 16,65+0,21 81,8
Average 18,43+0,30

In our further work the first important issue is the study
of the qualitative composition of phenolic compounds
blackberry leaf.

Our previous work [26] established qualitative com-
position of phenolic compounds blackberry leaf consisting
leukoanthocyanidins,

of three groups of flavonoids:

catechins and flavonols, which two-dimensional chro-

matograms are shown in Figure 1.
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15% CH3COOH
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5% CH3COOH
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Fig.1. A two-dimensional chromatogram of a fraction of the total drug flavonoids of blackberry leaf
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I- direction —=BAW (n- butanol-acetic acid -water 4:1:5; the upper phase);

Il —direction — a 15% acetic acid (lower phase)

The study of the dynamics of accumulation of
flavonoid compounds in blackberry bine during the
growing season revealed that after the flowering phase
(May) the amount of catechins and flavonols leukoantho-
cyanidins increases during the summer, peaking in
August and then decreases (Fig.2-4).

The dynamics of flavonoids in blackberry bine and

quantitative changes in vegetation indicate that these

substances are actively involved in the metabolic
processes of the plant cell [8, 11, 14, 16, 22].
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Fig.2. Dynamics of catechins blackberry bine during the growing season
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Fig.3. Dynamics of leukoanthocyanidins in blackberry bine during the growing season
addition to their participation in the enzymatic reaction, is

that they represent the source of amino acids in the
processing of the leaf, partially in their hydrolysis and
according to available data [15] formed with amino acids,

they are directly involved in formation of tea aroma.

It is known that many chemicals, including proteins
and amino acids play an important role in tea producing.
The basis of the structure of proteins is a complex
combination of different amino acids.

The value of proteins in the formation of tea quality, in

60

50 1
,’—/

40

30
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20
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Fig.4. Dynamics of flavonols in blackberry bine during the growing season

Studies conducted by Soviet and foreign scholars
related to the amino acid composition of tea leaves, are
conducted for the 17 individual amino acids [7.41].

Given the importance of proteins and amino acids in
the production of tea, we studied them as part of the
blackberry leaf. Quantitative determination of proteins

was carried out on the content of total nitrogen using
micro-method Keldal [34.33].

At the same time a quantitative determination of the
total amount of free amino acids in the context of the
seasonal vegetation of 6-leaf blackberry shoot (Table 2)

also has been carried out.

TABLE 2

The content of proteins and free amino acids in the blackberry bine during the growing season

The protein substance,% on dry basis The amount of free
i Months Total nitrogen Proteins amino acids,
g/ 100g
1. May 0,381 2,381 26,15
2. June 0,364 2,275 26,56
3. July 0,360 2,250 27,47
4 August 0,360 2,250 27,82
5 September 0,372 2,325 25,40
Average during the growing season 0,367 2,296 26,68
1330 35330 — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
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As you can see, the protein content in the beginning of
the growing season is maximum, then gradually decreases
and lows are in July-August. The maximum accumulation
of free amino acids is represented in these months.

Of particular interest is the study of individual amino
acids in the proteins of the blackberry leaf. Using the
isolated 11
individual amino acids and established their quantitative
content (Table 3).

As it can be seen, blackberry leaf is characterized by

method of paper chromatography, we

high-quality composition of individual amino acids: 5 amino
acids (Histidine, Arginine, Methionine, Leucine, Valine) are
mostly essential among the identified 11 individual amino
acids. Comparison of quantitative content from tea leaf [10]
indicates that the total content of lysine histidine + 7.8
times higher in blackberry leaf and leucine -9.1 times higher
than in tea leaves (respectively 43 mg/gvs.055mg /g
and 2.55mg/gvs 0.28 mg g).

TABLE 3

The content of individual amino acids in the
blackberry bine

## | Amino acids Amino acid, mg/ g dry matter
1. Cysteine 0,92
2. | Lysne 1,67
3. Histidine 2,63
4. Asparagine 2,66
5. Arginine 3,43
6. Glutamic acid 3,01
7. Tyrosine 4,02
8. Methionine 2,21
9. Leucine 2,55
10. Phenylalanine 2,53
11. | Vdine 0,85
Tota 26,70

Valine in both plants contained approximately equal
amounts (0.85 mg / g blackberry leaf and 0.68 mg / g - in
tea). Simultaneously, blackberry leaf contained 2.21 mg /
g of methionine, in which tea leaf is detected.

As the total amount of amino acids of blackberry leaf
tea is much superior (26.7 mg / g vs 17.45 mg / g), while
the total content of essential amino acids, this
superiority is expressed in the 9.61 mg /g (11.67 mg/ g
blackberry sheet and 2.06 mg / g - in the tea). If we

consider that the important amino acid histidine is
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essential for normal growth of infants [16] and take into
account the lack of potent alkaloids, including caffeine, it
provides effective basis for the widespread use of
blackberry tea as a dietary and baby food.

Oxidative enzymes

Enzymes, mainly oxidation, represent underlying
biochemical processes of tea production, causing major
biochemical transformations that favor formation of
specific flavors and aromas of end product. Study of the
enzymes in the tea leaf and relevant numerous works [1,
9-10,17, 24,32-33,35-36,39-45,47] found that tea leaves
are presented in very active oxidizing enzymes -O-
difenoloksidaza and peroxidase. It was also found that
the main oxidation processes of tea leaf during its
growth and development and during the processing,
perform these enzymes [1,6,33,36,47] with which the
respective substrates are transformed in vivo tea leaf
and during its processing.

In this regard we conducted a study of oxidative
enzymes in the manufacturing of blackberry leaf based
on the obtaining acetone extract of the blackberry leaf,
and on the study of its activity against tea tannin and
phenolic substances blackberry.

For the preparation of 500 g of acetone blackberry,
fresh shoots were placed in a special grating device
having a jacket for liquid nitrogen and provided with a
sharp rotating blade (7-8 th. rev. / min.). In this device
material is quickly frozen and pulverized in this state to
complete destruction of tissues (3-5 min.). The milled
leaf was treated in a homogenizer 2-3 times with a 1
minute cold (-15 0C) 80% aqueous acetone. Each time
the suspension was filtered through a Buchner funnel
and the precipitate washed with a small amount of dry
acetone. The precipitate was dried at room temperature
in a stream of air.

The activity of acetone extract of the blackberry leaf
tea tannin was determined to ampermetric method on
polarography. Reaction medium: 10 g of acetone and 1
ml of the preparation of 0.1 M citrate-phosphate buffer
pH 5,7. To this reaction mixture was added 20 ml
micropipette 0.35M tea tannin aqueous solution (312 mg
in 2 ml water) with a molecular weight of 450.

Polarographic cell pre-incubated at 25 0C. Next
calculated activity per 1 mg of acetone extract. It was 20
n.mol 02 / min.mg.
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Control reaction medium was the same, only the
polarographic cell was pretreated in an oven at 1000C
preparation acetone for 1 hour. The activity of acetone
extract of the blackberry leaf to the phenolic substances
blackberries also was determined by ampermetric on
polarograph and was as follows: the reaction medium -
10 mg acetone drug blackberry leaf, 1 ml of 0.1 M
citrate-phosphate buffer pH 5,7. To this reaction medium
were added 20 | of an aqueous solution (312 mg phenolic
substance, dissolved in 2 ml of water), the temperature
of the medium 25 0OC.

Afterwards the calculation of the activity was 25
n.mol / min.mg per 1 mg of acetone extract. Control
reaction medium was similar to the above-mentioned.

The study of the activity of the drug in the acetone
tea tannin was also carried out in the Warburg
apparatus. Reaction medium: 25 mg of blackberry leaf
drug acetone, 2.3 ml of 0.1 M citrate-phosphate buffer
pH 5,7, 126 mg tea tannin dissolved in 1.75 ml of water
to obtain tannin 0.16M, 0.5 ml of which was added to the
reaction medium. In the center apparatus Warburg was
added 0.2 ml of 5 M NaOH.

The report was carried out in every 15 minutes. The
dishes were thermobarometers same reaction medium,
only acetone drug pretreated in an oven at 100 OC for 1
hour to completely inactivate the enzyme preparation
acetone.

Figure 5. shows the activity data of acetone extract from
the leaves of the blackberry against oxidation tea tannin.
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4 AN

3.5

25

1.5

0.5

10 3micromolar O ,acetone preparationn

15 30 45

60 75 90 105 120
Time, min

Fig.5. The activity of acetone extract of leaves of blackberry tea tannin oxidation

The results show that the acetone extract of the
blackberry leaf has the ability to oxidize the total drug tea
tannin contrary to published data indicating the tea
tannins are oxidized only by their own enzymes and show
a clear inhibitory effect on enzymes of other plants [17-18,
32]. However, these enzymes have been used in certain
plants (barley, almonds, horseradish). Apparently in this
regard blackberry leaves are advantageous exception.

In order to establish the presence of the enzyme
preparation in the blackberry leaf O diphenoloxidase,
experiments were performed in the presence of an
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inhibitor diethyl dithiocarbamate. For this purpose 15 mg
of sodium diethyl dithiocarbamate dissolved in 2 ml of
water. Count the activity carried on by polarograph
ampermetric. Reaction medium: 0.8 ml of citrate-
phosphate buffer pH 5,7, 0.2 ml of an aqueous solution of
sodium diethyl dithiocarbamate, 10 mg drug acetone tea
tannin. To this reaction mixture was added 0.35 M
aqueous solution of tea tannin (312 mg in 2 ml water).

In the second experiment the reaction medium
prepared by the above-noted sequences, was added 20

micro | aqueous solution phenolics blackberry leaf.
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In both cases, there was no oxygen uptake therefore
the oxidation products of tea tannin and phenolic
substances blackberry leaf caused by O-diphenoloxidase.
The results indicate an active part of blackberry leaf
enzymes in biochemical oxidation processes in the
production of tea product.

Antioxidant Activity

The Ferric Reducing Ability of Plasma (FRAP) assay was
used to measure the concentration of total anioxidants.
UV/Vis spectrophotometer M501 (Camspec Ltd, UK) was
used for measurements of absorption changes that appear
when the TPTZ-Fe3+ complex reduces to the TPTZ-Fe2+
form in the presence of antioxidants. An intense blue
colour with absorption maximum at 593 nm develops.
Standard solutions of 5.7 mM ascorbic acid in deionised

water were prepared. Diluted standards or diluted extract

samples were used on the day of preparation except the
ascorbic acid solutions, which were used within 1h of
preparation. An aqueous solution of 1000 pmol/L
FeSO4x7H20 was used for calibration of the instrument.

To measure FRAP value, 300 ml of freshly prepared
FRAP reagent was warmed to 37 C and a reagent blank
reading is taken at 593 nm; then 10 ml of sample and 30
ml of water are added. Absorbance readings were taken
after 0.5 s and every 15 s until 4 min. The change of
absorbance (AA = A4min - AOmin) is calculated and related
to AA of a Fe (ll) standard solution. AA is linearly
proportional to the concentration of antioxidant. One
FRAP unit is arbitrarily defined as the reduction of 1 mol of
Fe (Ill) to Fe (Il). Antioxidant activity was expressed as an
equivalent of ascorbic acid.

TABLE 4

The antioxidant activity of blackberry leaf and green tea

sample Antioxidant activity,-mg / g of ascorbic acid
equivalent
Experience
Blackberry leaf fresh 1810
Blackberry leaf dried 10600
The dry extract of the blackberry leaf 11000
Control
Fresh tea leaves 1015
Dried tea leaves 6000
Dry green tea extract 6500

Table 4 shows that in terms of antioxidant activity of
leaf extract of blackberry far exceeds commonly known
green tea. This property of blackberry leaf, particularly of
blackberry Caucasian, puts it in the ranks of the most
powerful plant antioxidants.

CONCLUSION
® Investigated the chemical composition of the 6-leaf
blackberry bine in the growing season. It was found the
nature of the accumulation of  volatile phenolic

compounds: their minimum content to the same period
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of the beginning and end of the growing season (May
and September).

e Established the character of changes in the content
of individual phenolic substances catechins, flavanols and
leukoanthocyanidins of blackberry leaf by month growing
season.

e Examined the contents of individual amino acids in
the blackberry leaf. It is shown that 5 amino acids are
mostly essential among identified 11 amino acids,
making the blackberry leaf as promising raw material for
the production of tea products for children and dietary

food.
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e Were studied oxidative enzymes of blackberry leaf e Accordingly antioxidant activity of the blackberry

and established the presence of the active form of O- leafis much greater than it is of the green tea.

diphenoloxidase.

References

. Bokuchava M.A. Tannins matter and oxidative enzymes. Georgian tea // Institute of Biochemistry AN.Bakh. USSR

Academy of Sciences. M., 1950. (in Russian).

. Bokuchava M.A. On the nature and significance of tannins tea leaves// USSR Academy of Sciences. M., 1950. (in

Russian).

. Bokuchava M.A., Volkov A.G. The conversion of the different fractions of tannins in the growth and development of

tea leaves and its processing .// USSR Academy of Sciences. M., 1946. (in Russian).

. Bokuchava M.A, Novozhilov N.P. Taste properties of the individual fractions tea tannin and to the quality of tea .//

USSR Academy of Sciences. M., 1946. (in Russian).
Bokuchava M.A., Popov V.R. Significance of the formation of amino acids in tea aroma their interaction with
tannins at elevated temperatures.// USSR Academy of Sciences. M., 1954. (in Russian).

. Bokuchava M.A., Popov V.R,, Schubert T.A. Role tannins in redox enforcement process plant .// USSR Academy of

Sciences. M., 1951. (in Russian).

. Bokuchava M.A,, Popov V.R., Sidorov V.S. Chromatography split free amino acids fresh and withered tea leaves .//

USSR Academy of Sciences. M., 1954 (in Russian).

8. Bochinsky R. Modern views in biochemistry. M., 1987. 544 p. (in Russian).
9. Vorontsov V.E. Biochemistry of tea. M., 1946. 291 p. (in Russian).

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Glazunov L.V. Dynamics of enzyme action (invertase tea leaf) // Biochemistry of tea production. M., 1935. (in
Russian).
Goodwin T., Mercer E. Introduction to plant biochemistry. Science. Vol.2. M., 1986. 312 p. (in Russian).
Dzhemukhadze K.M. Tea tannin in connection with the processing and quality of tea // Biochemistry of tea
production. M . 1940. (in Russian).

Dzhemukhadze K.M. Tanin substance and quality of the raw tea .// Biochemistry of tea production. M . 1950. (in
Russian).

Durmishidze S.V. Tanin substances and anthocyanins of the vine and wine. USSR Academy of Sciences. M., 1955.
324 p. (in Russian).

Durmishidze S.V, Nutsubidze N. Chromatography division tannins grapes .// heavily grape growing and
winemaking of the USSR Academy of Sciences. M., 1955. (in Russian).

Kretovich V.L. The basics of biochemistry of plants. Graduate School. M., 1971. 464 p. (in Russian).

Kursanov A.L. Terms enzymes work in twisted tea leaves .// Bioch. tea prod. M.: 1935. (in Russian).

Kursanov A.L. Forming and nature of tea pigments .// Biochemistry of tea production. M. 1935. (in Russian).
Kursanov A.L. Determination of different forms of tannins in plants //Biochemistry. M.,1941. (in Russian).

Kursanov A.L. The transformation of tannins in the processing of tea leaves .// Biochemistry. M., 1943. (in Russian).
Kursanov A.L. Tanin tea leaf material in connection with the problem of improving the quality of tea // AS USSR.
Ser Biol. 1951. (in Russian).

Kursanov A.L. Synthesis and transformation of tannins in the tea plant .// 7th Bach reading. USSR Academy of
Sciences. M. 1952. (in Russian).

Kursanov A.L., Kryukova N.l. Synthesis of polyphenols in tea leaves .// Biochemistry of tea production. M. 1950. (in
Russian).

24. Manskaya S.M. Peroxidase tea leaves .// Biochemistry of tea production. M. 1935 (in Russian).

LBHI-0L FH™MIdO — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Nel (503), 2017 32 www.gtu.ge



3007340800, 3363B03d RS> FMIRIFINIGO 30MRMd0S —BIOCHEMISTRY, GENETICS AND MOLECULAR BIOLOGY -
BMOXUMUA, TEHETUKA N MOJIEKYNTAPHAA BUONOTUA

25. Melkadze R., Chikovani N., Kachniashvili E. Characteristics of the composition of Caucasian blackberry (Rubus
caucasicus L.) leaves as a raw material for tea production, J.”Applied Biochemistry and Microbiology”. 2008. (in
Georgian).

26. Melkadze R.G. Research an elemental composition. Blackberry of a sheet and mining of the technological rules of
effecting phytotea of products. Georgian Academy of Sciences. Thilisi, 2000. (in Georgian).

27. Oparin A.l. Biochemical theory of tea production. Biochemistry of tea production. M. 1935. (in Russian).

28. Oparin A.l., Schubert T.A. About respiratory oxidation systems tea leaves .// Biochemistry of tea production. M.
1935. (in Russian).

29. Petrov K.P. Workshop on biochemistry of vegetable raw materials. M., 1965. 330 p. (in Russian).

30. Popov V.R. Quantification determination of tannin and free amino acids in the development of shoots and tea
during their technological processing .// Biochemistry and progressive primary process. Tea production. Nauka.
M., 1966. (in Russian).

31. Pruidze G.N. Redox enzymes tea plants and their role in biotechnology. Thilisi 1987. 186 p. (in Russian).

32. Soboleva G.A. Quantification definition catechins using a densitometer// Biochemistry of tea production. M. 1958.
(in Russian).

33. Filippovich Y.B., Yegorov TA, Sevastyanov G.A. Workshop on general biochemistry. Education. M ., 1975. 318 p. (in
Russian).

34. Benzie F.F, Strain J.J. The Ferric reducing ability of plasma as a measure of “Antioxidant Power: the FRAP Assay
“Analytical Biochemistry”. 1996. (in English).

35. Kharebava G.I. Enzymatic processes in a living tea leaves .// Biochemistry of tea production. M. 1946. (in Russaian).

36. Kharebava G.I. Peroxidase of tea leaves .// Bulletin All-Union Scientific Research Institute of Tea and Subtropical
Crops. 1949. (in Russian).

37. Shipalov M.S., Bokuchava M.A.,, Sobolev G.A. Use of a densitometer for the quantification determination of
catechins, separated by paper chromatography .// Proceedings of the Institute of Plant Physiology. Academy of
Sciences USSR. M., 1962. (in Russian).

38. Bradfield A. Some recent developments in the chemistry of tea//Chemistry and Industry. 1946. (in English).

39. Harrison C., Roberts E. Fermentation process in tea manufacture.// Biochemistry. 1937. (in English).

40. Lame J. Research and the practical manufacture of tea. 1937. (in English).

41. Oshima J.,Nakabayashi T., Sakamoto J. Studies on the black tea tannin. Pt.1. Chemical changes of the Polyphenol
compounds and aminoacids in the manufacture of black tea // Ibid. 1954. (in English).

42. Roberts E. The fermentation process in tea manufacture.// j. Biochemistry, 1939. (in English).

43, Roberts E. The nature of tea oxidase system.//lbid.,1941. (in English).

44, Roberts E. The chemistry of tea fermentation.//Enzimology. 1942. (in English).

45, Roberts E. the fermentation process in tea manufacture.//j. Biochemistry. 1943. (in English).

46. Roberts E.,Wood D.A. A study of the polyphenols in tea leaf by paper chromatography. //). Biochemistry. 1951. (in
English).

47. Srerangachar H. Studies on the fermentation of Ceylon tea.//j. Biochemistry. 1943. (in English).

48. Tsujimura M. Ellagil acid in green tea. 1947. (in English).

49, Tsujimura M., Takasu E. On the tea tannins in green tea isolation of tea tannin in crystalline state.//Ibid.1955. (in
English).

ISSN 1512-0996 LBHI-0L FH™MId0 — WORKS OF GTU - TPYAbI ITY
www.gtu.ge 33 Nel (503), 2017



3007340800, 3363B03d RS> FMIRIFINIGO 30MRMd0S —BIOCHEMISTRY, GENETICS AND MOLECULAR BIOLOGY -
BMOXUMUA, TEHETUKA N MOJIEKYNTAPHAA BUONOTUA

UDC 581.19
SCOPUS CODE 1303

39335L03B0 85I3ROL BMOROL 30MIN30IB0 3dbSLOSMIBRISO

@. g Jsdg 33900l 0bEylE®ool ©g3s®As396@0, Lodo@mggmml Bgdbogndo  gbogg@dlodgdo,
LoJodmggenm, 0175, mdognolo, 3. gobEsgsl 68°

E-mail: remeisi@mail.ru

©3:396%96@ gdo:
@ 3PP LoJoO0ggmol syGogmo gboggdlodyho, dommmyool dg3bog@gdsms wmHmdo
E-mail: l.gulua@agruni.edu.ge
0. 3936 9m0dg, LAY-0L Lo@@obldm@@m ©s d5bJobomddgbgdemdols Boggm@gdol 3ggool 0bpyld-
Mool ©g3s6@sdgb@ol 3Gmaglm@o

E-mail: tmegrelidze@yahoo.com

S6MBSG0S. gl sgmogos goggoboygdo doggarols (Rubus caucasicus L) 6-gmongosbo ©yggols bmyogm-
00 g0bogg@-Jodogdo Jobslosmgdgena.

bobggbgdos, @md Fobodogrg@o (Hgbosbmds, gdbH@sddgmo bogmog@gdgdols s Gabmmg@o bogHhog-
b0l dg3(33980mds s@obodbgds I3gbsdol g3gygdoEool wolsfyolls o dmemb. ggbmaado bsgHmgdo-
©ob dol'do dgwols 3o@gbobgdo, Fmogmbmmgbdo s 9030563 m30sbowobgdo. domo  IsJlodsgny@o
‘d98(33920mds 5@0bodbgds Lgbmbols Iy 3gdomedo  (0genol-spgolb@m).  doggzmols gommando msgoly-
Qoo 5dobmdgeggdoli Lodgogmm Dgdiggemds s@ols 26,68 Jp/y. 0gbBogoiodgdgmo 11 5dobmdgsgswsb
5 g8 geos (3olGowobo, s®yobobo, dgmombobo, @goiobo, gogrobo). dsygemols gommendo s@dmbg-

bognos domogsdBogdo gm®mdol  ©sdgebyggmo 1g@dgbdo 0-poggbmemJlo@sbs. doygmmol Gommagdls
5 gJbAMSJBHL sbolosmgdls wowo sbFomJlosb@dy@o sj@ogdmds.

1533569 LOBIBIB0:  5d0bmTyog900; SbBoMJLoEsbG M0  5JHoYMmds; sdgebaggmo  §g@mdgb@gdo;
3°845L0gM0 doggomo; ggbmaado bogmog®gdgdo; gobogg@-Jodogdo dgoygbogmde.

LBHI-0L FH™MIdO — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Nel (503), 2017 34 www.gtu.ge



3007340800, 3363B03d RS> FMIRIFINIGO 30MRMd0S —BIOCHEMISTRY, GENETICS AND MOLECULAR BIOLOGY -
BMOXUMUA, TEHETUKA N MOJIEKYNTAPHAA BUONOTUA

UDC 581.19
SCOPUS CODE 1303

BUOXUMUYECKUE XAPAKTEPUCTUKU JIUCTBLEB EXXEBUKU KABKA3CKOM

Menkapse P.T. JenapTamMeHT Nuw,eBoli MHAYCTPUM, FPY3NHCKUI TEXHUYECKUIA yHUBepcuTeT, Mpysus, 0175,
Téunucu, yn. M. KocTasa 68°

E-mail: remeisi@mail.ru

PeueH3eHTbI:
N. Tynya, pokTop BUonormuecknx Hayk, npodeccop ArpapHoro yHusepcuteta Mpysum
E-mail: E-mail: l.gulua@agruni.edu.ge
T. Merpenuase, npodeccop [lenaptameHTa NULLEBON UHAYCTPUM aKybTeTa TPAHCNOPTa U MalIMHOCTPOoeHUs ITY
E-mail: tmegrelidze@yahoo.com

AHHOTALUMUA. WN3yueHbl HeKoTopble GUIMKO-XMMUYECKME XapaKTEPUCTUKU  6—/IMCTHbIX NOGEroB  EXKEBWKMU
KaBKa3sckon (Rubus caucasicus L.). YcTaHOBNEHO, YTO MMHUMYMbl COLEPKAHMA BAATN, IKCTPAKTUBHbLIX BeELLEeCTB U
$EeHONbHbIX COeANMHEHMN COBMAZaAlOT K NepuMogam Hayasla UM KOHUA Beretauum pacteHuin. CoctaB ¢peHONbHbIX
COEAMHEHUI npeacTaBieH KaTexvHamu, GAaBOHONAMM U NENKOAHTOUMAHUAMHAMKU. MaKCMMyMbl HaKoM/ieHuA
bEeHONbHbIX COeAMHEHNI NPUXOAATCA B CEpeAMHE Ce30Ha BereTaumm (Monb-aBryct).

KonnyecTso cBo60AHbBIX aMUHOKUCIOT IMCTbEB EXEBUKM COCTaBAdAeT B cpedHem 26,68 mr / r. U3 naeHtuoduum-
poBaHHbIX 11 OTAENbHbIX AMUHOKUCAOT 5 ABAAIOTCA HE3aMEHUMbIMWU  (TUCTUAMH, aprUHWH, METUOHWH, NEWLUH,
Ba/IMH).B KOMNneKce OKUCAUTENbHbIX GEPMEHTOB E€XEBUYHOIO SINCTA YCTAaHOBAEHO Hajnune akTuBHOMU dopmbl O-
andeHonoKkenAaasbl. JIMCTbA U IKCTPAKT €XKEBUKM 061a4at0T BbICOKON aHTUOKCUAAHTHOMN aKTUBHOCTbIO.

KNKOYEBDBIE CJ/IOBA: aHTUMOKCMAAHTHAA aKTUMBHOCTb, aMMHOKMUCNOTbI; KaBKa3CcKaA eXeBWKa; OKUCAUTENbHbIE
depmeHTbl; peHo/bHbIE BEW,ecTBa; PU3INKO-XMMUUYECKUN COCTaB.

ISSN 1512-0996 LBHI-0L FH™MId0 — WORKS OF GTU - TPYAbI ITY
www.gtu.ge 35 Nel (503), 2017



30%63L0, 3580)3d RS SRAHOGL3S — BUSINESS, MANAGEMENT AND ACCOUNTING - BU3HEC, YIPAB/IEHUE U YYET

UDC 621.397.2
SCOPUS CODE 1401

8M3JBOL dSRIOLIROL ILBMEIG0 IMKIKO — 360I36IRM3S60 BGIROKRIdS

LOBSRILOBSR 3CIRAIL0

6. 39dbsTgommo

30bbgLodobolMomgdol ©g3s®Bsdgb@o, LoJs@mggemml Fgdbogydo yboggm-

Lo@g@o, Logo@mgganm, 0175, mdoanolo, 3. gobEegsl 77

E-mail: natiatetunashvili@gmail.com

©3:396%96@ gdo:

0. 305Q0'330Q0, LA g-0b d0bbgbdgdbmemyogdol goz9e 9ol d0bbgbsdobolGomgdols @g3s@mFS-

d96@0b 3Mmmaglim@o

E-mail: temurkandashvili@yahoo.com

2 (39935 ULRg-ol 60bbgbEgdbmemyngdol goggm@gdol Logobsblm ©s bodobgm @gdbmemaogdols

093503 dgbHols 30maz9bmmo

E-mail: g. tsaava@banklabonlaine.com

SBMBSG0S. LHo@osTdo  aobbogymos  Lsds®m-
93030 s g3mbmdogymo godgdml wowo dbodg-
bgemds d0bbglol Fomdo@gdols ws dolo bgandgf-
godolomgol. gy@opmgds aodobgomgdgaos shogn
bogobmbdwgdam 0bogos@ogaby, ja@dme, dmygdols

aosloboomn  ©sdgagmols  obogn  —  gbBmby®

dogaby. doJlodogg@oe ©iHomgaor sGob oe-
F960@0  5060369m0  Logobmbdpgdamem  5momy-
b0l o@bo dobo dglodenm oEgdomo ©s oMymeyo-
0 B9 goo-

aobbogngmos 0y Gs ogdomo  (33EoEgdgdo

‘dgodan 9o dopganols
dmea 9003 Bggbo J3g9bol Logoswobsboem Lol@gde-

3odmofgoml  o@bodbyero

bg, LoobgglGogom aodgdmbs s, bmgswsw, g3m-
bmdogyn®  bOsby. godes sdobs, bsIHmIdo oS-
bo'dbgemos 53 Imgeols sbgpagol dgdmbgggsdo

Jaaggbol  dogxgd®dg  Yglbsdmrem  gotygmgomo  yog-

gbs, mydze sgoJbodgdygmos ol dmbsb@gds,

Omd  sbodbymo  Logobmbdwgdenm

(330 géols

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
Nl (503), 2017

dolognmebyaro wogoomo gx9ddo swgds@gds dobs
GoGgmzgomn  Igogal, Ao Ladmaemm xsddo ggod-
@93l 0dob »Jdol Lodygogosl, Gm3 smbodbyao

3goegos bganls gyfymdl Lodo@mggaom@o d0%b-
bglgo®mgdml goudxmdgligdsl.

5O385600)  LOBYBIB0:  ©odgagMs;  edgy3M0L
097090; ©0300960©0; 3obmb3MMgJdo; dmygdols go-
olioboo; Ladoygxg@m dgdmbsgagdo.

gbogogmo
dmygdols  go@sbsbswol gosabgogol Lsgombo
dmEom

oJ@goma@o 39omedo s o

dododmyg@goom 39domds ofBoydo dodwobs®yg-

0gm

Mo, @0l dpgasi dmogdmdol Lbomdsby go-
bobogrgl gl Logombo s dgbodsdolo 3obmb3dm-
9J®0o3 ImIbows. 80l gdgy JmogHmded  o-
brb3Gmg]Bo 3o0@s896dL ao@ayyboghs wo 2016
Yool 11 mgdgdgoml ©sd@dgoGs. 3obmbddmgl@o,

ISSN 1512-0996
www.gtu.ge



30%63L0, 3580)3d RS SRAHOGL3S — BUSINESS, MANAGEMENT AND ACCOUNTING - BU3HEC, YIPAB/IEHUE U YYET

Omdgaoi  309309@-30bolG@ol  obogos@ogom  ©s

5359600 dmdbos,  Logo@mggermdo  “Loge-
obsbom megdbdo” 33e0egdgdl aueolbdmdl,
3063090 9o gl gbgds  dmagdols  gowsbsbowols
AgeGabobszosl.

d9domds o3 dodoBomygmgdom  @odg@omobszo-
ol ggmbom ggasg gbBmby®o dmwgeroon dJodwobs-
Ogmdl. Lfmoago  gb@mby® Impgmby  gowswols

doamds Imagdoli gosliobsmsb dods®mgdom.

do@omspo bofogo

Jaagobodo  dobbgliol  Foddo@gds  ©sdmgowgde-
oo 03 Lods®mengd®og s g3mbmdo nd  aomgdm-
by, oo ol g9bdombomgdl. Lobgandfogm -
olisbo@gdo s Mgyma30goo aosdfygg® Gemeanls
SO gol, AmAMG3  SEA0EMmdM0go  dobbglolm-
3oL, obg 9Eboyg®o godo@sgol dgdmwobgdsdo. dm-
3900L gosbsbowol go9ddgds o dolio hsbsigamgds
©003009beols  ao@sbisbowom, obggg  bodgdmbisgenm
aosbsbools o ©ogogbwol  go@sbsbowgdols
bgaols  dguPymdl  @m-

3MO3  Io3Mmg3mbmdogy®o  yomgdml goydxmdglyg-

35653390 g0l D900 905

bsl, obg mommgyao dodogsol 3gmomomgmdols
35bOEsL. LYmGgo 3 sbdgd®gdl 8mozegl dmagdols
aosbsbools glGmbydo dmpgmo, G®Iols o@U-
Loz wofgdoangdbom gobgoboansgom.

3ob6mb3dmmg ol dodomswo s@los:

1. dmggdols goobobowols goyddgds, GmIgenocs
pegolomgol 15%-0m @0l goblisbmgmgeno.

2. @ogopgbols aosbsbools gobdes 5%-wob
15%-dc0g.

3. bodgdmbogenm gowsbsbswols 20%-w©sb 17.5%-
dog d9dizoMgde.

4. 35bmbols dowgdol dgdwgy 3M33sboowsb Ibm-
e gaaols go@obols odgygds ©s Mgobggl-
B0Eoodbg gmd3sbosl swed dmqFggh 15% gowslbe-
bool gopsbe.

5. 2018 Qenoob go, Lodgdmbogerm powsbobe-
ol aomobaddgds  ©og0gbol  gopsbobswmasb,
Omdgeoi obggg 15% pobwgds.

ISSN 1512-0996
www.gtu.ge

3o6mb3dMmygdBo obggg dmoiEogl sbosgmobdl dgdm-
Logegdol gymbom, 3obmbd®mmygdo aogangbols ob-
©gbls Lobgawdfoxm dogxgdol Lsdgdmboganm bo-
Joanbyg. g90dme, 09 Ubsdgdmbsgmmm  gopsbobe-
osb  dogxgdol  dgdmbymmdgdo olbgds 2.086
dogroo@Eo  @o@o, dodob doyxgdl dgdmbogeng-
dob bofogdo @osganwgds 260 dognombo gns@o.
0y dmagdol goslbobowosb dowgdyeo gdmbos-

goeo 0gbgds 980 dogrombo @odo, dmagdol ome-

Lobowol ao9Jdgool dgogasm gl 3ohggbgogeno 0-1s
359BAMEEgds,  mgd3e 0030 9bwols
aoobisbs@osb  dowgdygemmo  dgdmbsgsaro.  dmyg-

b0l popsbobowol ao9]dgdol dgdwgy dogxgdolb
sbsgamolo 0dbgds 400 dogmombo goo@o. Lo'dgdm-

350bO©gds

Logaom  gopsbsbswol dgdodgoom s dmpgdols
aoabisbo@ol  goyddgdom  dogxgdol bsdgdmbog-
e bofoml osgmegds woshegrmgdbom 660 do-
ombo gs@o.

obggg  9bws  omgbodbmm  dobo  go®ymGomo
dbo@ g3, o8 Jmpgaols godmygbgds, Go mJds ¢b-
‘dgdmbogognls
3399265 dogFaab

Loboyxgd™ botixol dgdEomgds Go@ Po®Ymgo-

s,  Lodogxgdm Lop@dbemdgsw

d95930093L,  Fgbodsdolbag,

oo sobsobgds bm@osgny®do 3Omy@sdgdol dmbs-
Joangms 3bmgdgdsby.

>0b0dbyeo 3obmb3mmygHol gomgsmolifobgdom
3™335600l dmpgos s0dgadgds dbmenme asbsfo-
@aqo0l, ©0g009bsw 53990l Fgdmbgggsdo, bm-
e dmggool @90bggb@omgdols dgdmbgggsdo, jma-
35bos dmagdol aoslobopoligeb LogBmme msgo-
bygaegds. oy 3md3sbos Jmagosl o@ aoobofo-
gdl, ol dmggdol gowobsbosl o aomsobeols.
‘dgodgmgds  3md3sbosd doomm dmpgds, Jog@sd dm-
osbobs dolo LEgmo 0bggbBomgds, Lofo@mdmwasb

o0 goydobos, o@  asodmyygbgdos  ols

©0goyb-

o0 Lbgs  dodsdmyargdom,

3obo3gdow,
o6 93o8dodegds  dols

©gools

Hmdganos 9306mdo 39
LoJd00bmdols, o3 dgdmbgggedo, jmddsbos dmggdols
3osloboel  smo® gosobrol. sdslmobsgyg, -

393300l Gg70d0 o® 993320900 bmpogBmo 3o@g-

LB 3-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
Nl (503), 2017



30%63L0, 3580)3d RS SRAHOGL3S — BUSINESS, MANAGEMENT AND ACCOUNTING - BU3HEC, YIPAB/IEHUE U YYET

30600l aoesdbpgal,  dspsmomsp,  dgfemdyg
R0bogy®d 30@b, Lowsbwgggm ©s dog@mbogobsb-
Lo 0Gaob0boE0gdl,  dob3gol, sa@Mgmgg mEys-
bobozosl, @GmIgalisg obmblrgdmmdon g3&ds-
@gds  dmagbol aobofomgds, dogomomswe, Llos-
900 ©5 5Molodmagmmdm Lgddmo. dgbs@bhiybogds
dmagool gopalsabawols 15%-0560 gobsiggmo.

obggg dgbodhybrgds 3GM396E DY, GmosmBobs
> ©0300gbbg sOLgdgmo gobsiggmgdo. Lofom-
dob 3magdol aopsbsbopolmgols Losbys®odm 3g-

HomEo  gobegds  gHmo smo®  0]bgds

33 KR
9OnFeosbo  gops, dgbsdodobse, 3md3dsbos dbm-
e 0d dgdmbgggsdo  gowosobols o8 go@sbe-
boel, g o3 g@mo mgol aobdsgmmdsdo Jmggosl
3oobsfogngdls.

dmygdols gosbobowom ©s0dgaMgds ©ogogb-
ol ob Ubgs gm@dom gobsfomgdagmo dmygds,
LoJmbenol — dmdLoby@gdols glslyopame dofm-
©goe; 3oblobegdgm beidgm mEgbmdsby dgHo
mgbmdom gofgymo Foddmdspygbermdomo bod-
X0 > ol aopobps, @mdganoi o6 s@ol s3og-
‘do@gdgeo g30b6m3039@ bodd0sbmdsliosb.

9L 43908960 yomgamolfobgdymos  3obmb-
30mgdBdo, GmIgaoi 2016 Ferol 1 ogemolowosb
9bos 5dmJdgogonmoygm, dogdsd dolo sdmJdgogds
2017 Ganolbomgol gowon@m.

o8 Logombmob ©s3039009000 9339 69300 go-
590005 25300 Jdgeo. goMoymobgb, GMI 3s@-

533 303gool
0% 9B ol
‘d93(300 90> ssbanmgdom 400 Jognombom 3y gg-

dog®  3geoggdgdols
doogHmdsls

sdgb@ols
‘dgdmbgggsdo,

bodyols
> oSlggg 3oMoYPmdebgb, MM oswbodbymmo @g-
Qm®dgdo s@s IJbmemp dJmnggdbol ao@slsbowols,
>M5d90 a-ol bofoedo 2016 Fanol dogxgdolb
‘dgdmlogogl osbanmgdom 400 dognombo go@om
‘dgo8306 9500,

>mbodbyao Logobmbdpgdem (3geomgds 9339
oo godomol  Loggydggaros. mydEs, gR0Jdme,

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
Nl (503), 2017

9bBMby®do  dmgano oslobomnsb
5353900 gd0m  LoJodmggermdo  dobbglls

doli3gdlL,  o0dbgds  dobbglido

dempgools
shogo
YgLodangoermdgdls
0b3gLBo@gdols s MgobgglBodgdol ImBogs@m-
60, 53 3Mdgergoosb 39Momedo Fomdmgdols po-
RoOmmgdols Jglodemgdamdgdls ©s g306mogg@o
Aol bgardgiymdol goJdmal Jabol.

9t mogolbmogow dgyfymdl bgaol LoobggL@o-
3om OgbgaLoll s syomby oM lgdymo 3m@Egb-
3osgols  dmdogobgodsl,
090bggbBodgdol Jododm s, Jglodsdoliop, s o-

Fomdmgdol  bgandgafymd  god@mmsp

dmyg93e0bgds. oJdoygdo oMols ofygdyemo d4-
‘domds bogogy@m gmbeol spaommmddog Fo®dm-

db0dzb6g-

3obAol  dm@Bogoiosl

6030

oy 9bembolmsb,  gobsowsb  doanosh
egobos  Logogydm  gmbomsb  3o@@Gbom@mdols
‘dgbodhgbgds. sbggg dbodgbganmgsbos ol 3o d@o,
Omd  3obmbddmglBo o gfobsswdpgagds  ggmm-

3°830M0l o g]Boggdl.

©sb3g6o

©oliggbols gog9mgds o3 Logombmsb ©s3ogdocg-
dom s dobio dgogagdols dgxsdgds, Go mdds ¢b-
s, XJO dogosh sE@gs, Jop®sd gxnoJamd,  owe-
bodbyamo 3gmoggds bgel DgyFymdl: Loo@m-
39200 30bbglys®mgdml  godxmdglgdsl, dmJo-
s dggo0l x069do IgBo Fumols wo@Gmggdsl, ob-
39L303E0gd0l  dmbowgol, wobisddgdols
9306mI0g96 bOsL o Lomo®odols dgdEodgdsl.

3obAasl,

obggg 3b0dgbgarmgbo@  aosdo®Boggol  3mddsbog-
b0l Logo@sbobom  dgmom@gdoslt s dgboy-
53l Logoslbobopm mmysbmgdol wobi@gioygeo
J9gegdols stgogl. Lodygsmgdsl dolizgdl 3md3s-
bools Logdosbmds gosgosdmmml, gobsowsb jmd3s-
boodo  Mg0bgglBodmgdgemo
b93090s  15%-0m. gbEmbydo dmegano  Jmggdols

nobbs

SMo@  ©0-

3oslobsmsb
50bbgll sbogn dglodangdanmdgdls dolizgdl.

5353900 gd0m  LoJo@mmggenmdo

ISSN 1512-0996
www.gtu.ge



30%63L0, 3580)3d RS SRAHOGL3S — BUSINESS, MANAGEMENT AND ACCOUNTING - BU3HEC, YIPAB/IEHUE U YYET

0B JO>SGYDHS
1. http://commersant.ge/?m=5&news_id=31475&cat_id=8 (In Georgian).
2. http://bpi.ge/index.php/tgmitsagadasakhado-administrirebis-reformirebas-da-mogebis-gadasakhadis-gaugmebas-vgeg-
mavt/ (In Georgian).
3. 3http://cp.ge/ge/statiacci.php?ID=497204. http://rustavi2.com/ka/news/38902 (In Georgian).
4. http://epn.ge/index9.php?id=18105 (In Georgian).
6.http://www.interpressnews.ge/ge/sazogadoeba/365732-kompaniebisthvis-mogebis-gadasakhadis-akhali-tsesi-1-

v

eli-ivlisidan-amogmeddeba.html?ar=A (In Georgian).

http://1tv.ge/ge/news/view/117676.html (In Georgian).

8.http://radiol.ge/ge/news/view/117662.html (In Georgian).
9.http://fortuna.ge/mogebis-gadasakhadis-dabegvris-akhali-modeli-1-ivlisidan-amogmeddeba/ (In Georgian).

L ® N

http://forbes.ge/news/676/gza-mogebis-gadasaxadis-labirinTidan (In Georgian).
10. A draft law on modifying the Tax Code of Georgia. (In Georgian).

UDC 621.397.2
SCOPUS CODE 1401

ESTONIAN INCOME TAX MODEL — THE MAJOR CHANGES IN THE TAX CODE OF GEORGIA

N. Tetunashvili Departament of Business Administration, Georgian Technical University, 77 M. Kostava str,
0175 Thilisi, Georgia
E-mail: natiatetunashvili@gmail.com

Reviewers:
T. Kandashvili, Professor, Departament of Business Administration, Faculty of Business Technology, GTU
E-mail: temurkandashvili@yahoo.com
G. Tsaava, Professor, Department of Financial and Banking Technology, Faculty of Business Technology, GTU
E-mail: g. tsaava@banklabonlaine.com

ABSTRACT. The article refers to the legal and economic environment importance for successful business, focusing
on the new legal initiative, particularly, on the new Estonian income tax model. The article considers such legislative
change in detail and it’s possible positive and negative consequences.

Here are described positive changes after the implementation of the Estonian model to the taxation system in the
country, its impact on the investment environment and economic growth generally.

Besides, the article considers the possible negative influence on the country budget in this case though pointing
out that expected positive impact of such legislative changes is more valuable and will actually endeavor to improve
the business environment in Georgia.
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3CTOHCKAA MOAE/Ib HANOIroOb/10XXEHNA NPUBbLININA — 3BHAYUTE/IbBHOE USMEHEHUE B
HANOroBOM KOZAEKCE

TetyHawsuam H.3. JenaptameHT 6OM3HEeC-agMUHUCTPUPOBaAHUA, [PY3UHCKUN TEXHUYECKUI YHUBEPCUTET,
lpy3us, 0175, Téuancu, yn. M. Koctasa, 77
E-mail: natiatetunashvili@gmail.com

PeueH3eHTbI:
T. Kangawsunu, npodeccop [enaptameHTa ¢MHAHCOBbIX M OAHKOBCKUX TeEXHONOrUI daKynbTeTa 6bu3Hec-
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E-mail: g. tsaava@banklabonlaine.com

AHHOTALMUA. PaccmaTpmBaeTca 3HayeHMe NMpPaBOBOM M 3KOHOMMYECKOM cpeabl ANA ycnexa W nogaeprkaHua
6u3Heca. OCHOBHOE BHMMaHMWe yaenseTca HOBOW NPaBOBOM WMHUUMATMBE, B YAaCTHOCTM, HOBOI 3CTOHCKOM MOAENN O
Hanoroobno0eHnn npubblian. MaKCMManbHO AeTasbHO OMNWCaHa CyWHOCTb OOO03HAYEHHOro 3aKOHOAATE/NIbHOro
N3MEHEHMUS, a TaKKe 0bCyKAatoTcA ee BOSMOXKHbIE NO3UTUBHbBIE U HEFAaTUBHbIE NOCNEACTBUA.

PaccmaTpurBaeTcAa Kakue NO3UTUBHbIE M3MEHEHUA MOXKET Bbl3BaTb MPUMEHEHME ICTOHCKOM MOAENIN K HanoroBown
cUCTEME Hallel CTpaHbl, NOBAUATbL Ha SKOHOMUYECKUIA POCT U HAa UHBECTULLMOHHYIO cpeay.

Kpome Toro, B CTaTbeé OTMEYAETCs BO3MOXKHOE HeraTMBHOE BAMAHWE Ha OHOAKET Hallel cTpaHbl B C/yyae
BHEAPEHUA 3CTOHCKOM Mogenn. Bnpoyem 3adMKCMpOBaHO TaKoe cOObpaKeHue, UTO OXKMAAEMbIA MO3UTUBHBIN
b dEKT 3TOro 3aKOHOAATENBHOTO U3MEHEeHUA Bonblue, Yem HeraTuBHOe BAMAHME. Bce 3TO faeT Ham BO3MOMKHOCTb
CKa3aTb, YTO 3TV U3MEHEHUA NOAAEPKMUBAIOT yaydlleHne busHec-cpeabl Mpysuu.

KNMKIOYEBbLIE C/NIOBA: avBuaeHA; foxoabl 6toayKeTa; HanoroobnoKeHue; Hanor Ha npubblib; MNPOEKT 3aKOHa;
peXuUM HanoroobnoxKeHus.
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ABSTRACT. Issues related to the entrepreneurship and entrepreneurial activities are essential for the internal
relations in the country and economic and political activities should provide appropriate environment for the
development of entrepreneurial activities. Current legislation is adopted to promote industry, agriculture, communi-
cations and etc. fields with high income. Significant funds are assigning from the state budget for fast development of
the main fields of the industry. Special groups of highly paid specialists are created in governing bodies to implement
effective practical measures.

Specific actions are taken to provide strategic development of the industry, agriculture and transportation.
Particular attention is paid to enhance various sectors of energy industry. It's very important to implement
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automation, telemechanics and computer technology in the industrial process. Training/reskilling of staff providing
them with appropriate scientific and engineering skills as well as rational staffing in management structures are of
great importance in developing of relevant entrepreneurial activities.

KEY WORDS: Accounting; direct material; entrepreneurship; entrepreneurial activities; prime cost.
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AHHOTALMUA. Bonpocbl 0 npeanpuMHMMATENbCTBE U MNPeANnPUHUMATENbCKON AEATENIbHOCTU CTaiu OCHOBHbIM
HanpaBAeHNEM BHYTPEHHUX OTHOLUIEHWI rocyfaapctB. lMoAUTUYECKOe W XO3AMCTBEHHOE PYKOBOACTBO FOCYAapcCTs,
BHYTPEHHEE X03ANCTBEHHOE PYKOBOACTBO B OCHOBHOM BEAYT NMHTEHCUMBHOE PAa3BUTME XO3ANCTBEHHOW AEATENLHOCTU C
LEeNblo aKTUBM3ALMM OKpYXKatowen cpeabl. AKTbl AeNCTBYHOLLErO 3aKOHOAATENbCTBA M aKTbl, NOANENKALLME 3aKOHY,
NPUHUMALOTCA ANA COBEPLUEHHOTO L,EenecoobpasHOro pasBmUTUA XO3ANCTBEHHOW AEeATENbHOCTU, CE/IbCKOro X03AMCTBa,
CBA3W, MALUMHOCTPOEHMUA, SHEPTETUKN U APYIUX OTPAC/El C LLeblo NOAYYEHUA BbICOKMX GUHAHCOBbIX 3IKOHOMUYECKUX
nokasartenein. [na npeanpuHMMaTeNnbCTBa U NPeanpPUHMMATENbCKON AEATEeNbHOCTU, B pPaMKax BO3MOMKHOCTEM, U3
rocyfapcTBeHHOro b6roa)KeTa BbIAENAIOTCA 3HauuTeslbHble PUHAHCOBble cpencTea Ans ObICTPOro KapAWHANbHOMO
Pa3BUTUA OCHOBHbIX OTpAc/ieit HapoAHOro xo3aicTea. Ana nposeaeHns 3GPEKTUBHBIX MPAKTUYECKUX MEPONPUATUIA B
rocyfapCTBEHHbIX YNPABAAIOLWMX OpraHax Co34atoTCA CNeumasbHble rPynbl, KOTOPbIe KOMMIEKTYHOTCA BbICOKOOMN/a-
YMBaEMbIMM cneumannuctamm. NpoBoaATCA MeponpUATUA ANA OPraHM3aLLMKM BOMPOCOB O CHabXeHUU cTpaTermyeckum
CblpbeM /1A COPa3sMEPHOro pPasBUTUA CENbCKOTO XO3ANCTBA, TPAHCMOPTHbIX KOMMYHWMKauuin. Ocoboe BHMMaHUWe
yAenaeTca HOPMaNbHOMY COPa3sMeEpPHOMY Pa3BUTUIO TEMNOIHEPreTUYeCcKUx oTpacnei. B cBAsmM ¢ obwumu opra-
HU3aLMOHHbIMM TEXHUYECKMMM BOMPOCAMM, B MpoLLecce BeAEHNA, BaXKHO BHeApEeHNe aBTOMATM3auum, TenemexaHuKm
N KOMNbIOTEPHbIX TEXHOMOMMI. Mpn PasBUTUM NpeanpPUHUMATENBCKON AEeATENbHOCTU BAXKHYH PONb OCYyLecTBAAET
noAroToBKa-NnepenoAroToBKa KafpoB M KOMNAEKTAUNA CreumanbHbIMU UHKEHEPHBIMW U HAyYHbIMU CNeLMannucTamm
ONA PaLMOHaNbHOIO COBEpLIEHHOrO obecneyeHma OCHOBHbIX YNPaBAAOWMX BEAYLLNX CTPYKTYPHbIX NOAPA3AENEHNN.

K/NIIOYEBBIE C/IOBA: 6yxrantepckuii y4yeT; npeanpuvHMMaTeNbCcKan LeATeNbHOCTb; NpeAnpUHUMATENbCTBO; Ce-
6€ecToMMOCTb; Cbipbe.
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ABSTRACT. Data mining tool for the analysis of Big
Data represents the actual issue of uncontrolled clas-
sification (clustering) of big dataset. Dataset clustering
may be considered as the consolidation of data objects
of the significant class in the same cluster by similarity
and compliance of specific parameters. The article
indicates that existing algorithms are insufficient to
provide increased requirements of big dataset clustering.
Expensive big data mining and the complexity of clus-
tering algorithms stipulate the need of more effective
clustering methods development that will provide the
relevant results in a reasonable time. The article con-
siders an innovative approach based on the modified
Particle Swarm Optimization (PSO) method.

KEY WORDS: Clustering; Dataset; K-means; PSO
method.
INTRODUCTION

Clustering is a way of representing large number of

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
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data in a set or group. These groups represent similarities
between the data. Instances are put into different
clusters based on their distance to other instances.
Typical distances between two feature vectors include
the Euclidean distance, Manhattan distance, and
Minkowski distance. The most popular distance measure
for the continuous features is the Euclidean distance. In
this paper, we discuss partition clustering algorithms,
which are the most frequently used clustering algo-
rithms, and two other types of clustering algorithms:
spectral clustering and hierarchical clustering [1].

The paper aims on partitioning data into groups of
similar items. This is useful for scientists to explore new
data and to lead them to new discoveries in data rela-
tionships. It is widely used in different disciplines which
involve grouping massive data such as computational
biology, botany, medicine, astronomy, marketing and
image processing. A survey on clustering algorithm
reported that PSO is a popular, effective and practically
feasible method widely applied by scientists. Particle
is a swarm

swarm optimization (PSO) intelligence
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technique originally inspired by models of flocking and of
social influence that assumed homogeneous individuals.
During its evolution to become a practical optimization
tool, some heterogeneous variants have been proposed
[2]. However, heterogeneity in PSO algorithms has never
been explicitly studied and some of its potential effects
have therefore been overlooked. In this paper, we
identify some of the most relevant types of heteroge-
neity that can be ascribed to particle swarms. A number
of particle swarms are classified according to the type of
heterogeneity they exhibit, which allows us to identify
some gaps in current knowledge about the heterogeneity
in PSO algorithms.

The standard PSO algorithm is a homogeneous swarm.
We say that a particle swarm is heterogeneous if it has at
least two particles that differ in any of the above-me-
ntioned aspects. A systematic study on the effects of
different levels of neighborhood heterogeneity in swarms
of various sizes is missing in the literature. In this paper,
we propose an alternative approach towards the problem
of automatic clustering using a modified version of the
PSO algorithm. The goal of the algorithm is to converge to
the global (between the clusters) or local (into the parti-
cular cluster) optimum of a target function. The algorithm
is iterative and consists of several steps: initialization,
partitioning, updating, clusters merging (optional) and
checking against the algorithm completion criteria.

MAIN PART

Brief Description of the Algorithm. The main purpose
of research is the elaboration of new approaches based
on artificial intelligence methods - especially swarm
behaviour modelling and collective intelligence concept -
to be applied in Big Data Mining [3]. The subject of the
present paper is one of the Evolutionary Algorithms — the
development of collective intelligence methods and their
application for the Big Datasets Clustering. We have ela-
borated an innovative approach based on the Collective
Intelligence, and in particular the Particle Swarm Optimi-
zation (PSO) method. The algorithm purpose is to con-
verge to the global (between the clusters) or local (into
the particular cluster) optimum of a target function. The
algorithm is iterative and consists of several steps: initia-
lization, partitioning, updating, clusters merging (optio-
nal) and checking against algorithm completion criteria.
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Based on the PSO paradigm, each of particles repre-
sents a potential solution to an optimization problem,
navigating through the search space [4]. Assuming that
the set of particles with their parameters are given initial
part of algorithm proceeds the follow steps:

I. Initializing:

Each particle has three features:

p}; — For simplifying the calculation, the value of these
locations or positions can be identified (this is the i-th
particle at time or step k, notice vector notation) with
the coordinates:

p}; =[x,ic ,y}; ], i=1,2, ..N (1)

The particles are assumed to move within the search
space iteratively. This is possible by adjusting their
positions using a proper position shift, called velocity
(similar to search direction, used to update the position)
and denoted as: v},

f(pL)— Fitness or objective (determines which
particle has the best value in the swarm and also
determines the best position of each particle over time.

The swarm is defined as a set:

P.={p}},i=1,2, ..N (2)

(a) Set parameters N, C;, C,, Xpin » Xmaxs Ymin,

Ymin, G, K.

Where: C;, C, are weighting factors, called the cog-
nitive and social parameters, respectively.

The parameters C; and C, are important control
parameters that affect the PSO’s convergence.

(b) Set k<0

(c) Generate N particles (in 2-D space) with random
locations i.e. positions with their coordinates (Figure 1)
and “velocities” (the steps) for each particle.
P6= Pmin + rand (Pmax — Pmin)- (3)
Dmin and  Dpa are vectors of lower and
upper limit values respectively.

where:

Evaluate the fitness of each particle and store:

— Particle best ever position (particle memory b!
here is same as p}).

— Best position in current swarm (influence of
swarm)

Initial velocity is randomly generated.

Pmintrand(Pmax—Pmin) (4)

i_
Yo = At
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Fig. 1
Random locations of particles

Il. Partitioning: change their roles during the algorithm processing, i.e. a

The behaviour of spatial multi-Agent system is dete-  ‘Leader’ Agent can become ‘Outsider’ and vice versa.
rmined by autonomous actions of individual Agents. The  Further, search area has been clustered to speed-up
movement of elements in the search area is determined  large-scale data processing. Clustering is accepted as a
by their best possible positions, which on its turn de-  powerful tool for prompt data mining and processing.
termines the best possible position of the whole system.  We used ‘Leader’ Agents and PSO algorithms for cluste-
For optimal solution of the problem we have introduced  ring [5].
the concept of ‘Leader’ and ‘Outsider’ Agents, and their (a) Fitness function f(p.) evaluation for each
selection criteria. It should be noted that Agents can particle in given coordinates.
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(b) Election of the leader (or leaders) as best position
and the outsiders in the cluster (or clusters) [4]. Given a set
of leaders with their positions [, = {p} }, r=1,2, ..M.

(c) Clustering of swarm (part of outsider particles

around of each leader) by PSO algorithm (Fig.2).

aF

PSO clustering aims on partitioning the N outsiders
into Msets: L={l,.}, r=1,2, ..M, so as to minimize the

within-cluster sum square:

c%‘:.’ Initialize ” c% Clustering ” ® Run l @
TTh o I

BN

N

P

g ¥

¥ 5
*

Contaminated Area: 625 x 400

A
T, T
AN

Radiation Sources :

Fig. 3

lll. Updating:
(a) Velocity Update:
— Provides search directions.
— Includes deterministic and probabilistic parameters.
— Combines effect of current motion, particle own
memory, and swarm influence.
(Pk — Pi)

At *

v, =wul + C,rand
+ G rand —(pg_pk) (5)
At
Where:
w — inertia factor;
p'. —local best position;
pJ — global best position;

Wv,ic — current motion;

l i
(pi — i) . . .
T particle memory influence;
g__i
(PkA_th_) — swarm influence.

ISSN 1512-0996
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This paper evaluates an adaptive approach to tune

the C,and C,based on proportions:
C=pi/Pi Cp=1-(Pk/pi)
(b) Position Update:
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Position of each particle is updated by own velocity

vector.
oo = B+ s At O
Constraints: If a particle is infeasible, last search di-
rection (velocity) was not feasible. Set current velocity to 0 O
zero. 'O'
vi, = C,rand % + Czrand(pi;tp;‘) (7) L .
(c) Memory Update: .J'r “ H‘._ 0
At each iteration, after the updating and evaluation '-."lr-'I
of particles, best positions are also updated. Thus, the O x,____#-f"
new best position p{, , of leader I}, atiteration k+1 is —r 0
defined as follows: G
livr = plg+1 = [xlf+1 IYkg+1 1 r=12,.M (8) O
g _ Pie+1 if f(plic+1) S f(pg )' Fig.5
pk“_{ p? Otherwise ©)

(d) Set k<&k+1. (c) Calculate the current value of function:

S=0y41 +D = min.
(d) Stopping criteria satisfied?
IV. Stopping Criteria If “Yes”, go to IV (e).
Different from traditional one, our algorithm If “No”, goto Ill (a).
dynamically computes completion criteria. They depend

(e) Output results.

on a state of the swarm and requested accuracy. In the
most cases, the dynamic selection of completion criteria
makes our algorithm much more effective, as the logic is

based on the balancing of two conflicting parameters

such as time and accuracy, and finding of acceptable I

= 1

trade-off in this process. E= g

Particles convergence (and entropy, respectively)

&
|
|
o
B3
'

metrics, as one of the criteria, can be defined by Qs

S5

<0

measuring the location or dispersion around the leader

and is more convenient to use in some cases [6]. B ] [ f sk
(a) Calculate the movement of the best position of I L
leader: ‘OE‘B“
Ors = [f (i) = fOPD[ < (10) | ]
U - specified tolerance.
(b) Calculate the degree (or measurement) of Fig. 6
convergence of particles into the cluster: Final state
p= L3, Ipi-pll <6 (11)
Where: CONCLUSION
pf.1 - Position of convergence central point Experimental Analysis. We empirically study PSO.
. 1 @ c P2 Particles convergence (and entropy, respectively) met-
Pkt1 = 5 Zima[Plss = Pienal s 1% (12) rics, as one of the criteria, can be defined by measuring
the location or dispersion around the leader and is more
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convenient to use in some cases. Our computations enables us to save time and resources. Our algorithm is

proved that the proposed algorithm substantially more effective and accurate than conventional methods

reduces the number processing operations, and thus based on the analysis of obtained outcomes.
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AHHOTAUMUA. OpHoM w3 aKTyanbHbix npobnem [o06bluM, Kak rNaBHeMLero MHCTPYMeHTa aHanusa 6onblumx
OaHHbIX, ABMAETCA HEKOHTPO/IMpyemasa KaaccupuKkauua (Knactepusaumsa) Habopa gaHHbIX. Mo Knaccudbukaumen
Habopa QfJaHHbIX NOAPa3syMeBatOT KOHCOAMOALMIO MAW TPYNMNMPOBKY OOBEKTOB, [AaHHbIX MO NOZ4O6UIO WUAU
COOTBETCTBMIO Creunuduyeckmx napameTpoB. B cTaTbe MOKa3aHO, YTO CYLLECTBYIOLLME aNrOpUTMbl He OTBevatoT
MoBbILWEHHbIM TpebOBaHUAM KnacTepu3aLmMm Habopa AaHHbIX. Bbicokaa cToMmocTb nepepaboTkm 6onbwnx 06bemos
OAHHbIX, C/NOXHOCTb a/JITOPUTMOB K/lacTepU3aL MM yKasblBalOT Ha HeobXo4MMOCTb CO34aHuA 6osnee BbICTPbIX U
3bObEKTUBHBIX METOL0B KNacTepusaLum ANA NOAyYeHUs pe3ynbTaToB B MpUemaemoe Bpems. B cTaTbe paccmoTpeH
HOBbIN NOAXO0A, KOTOPbI OCHOBbIBAETCA Ha MOANPULIMPOBAHHOM aNropuTMe Pos YacTuL,.
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ABSTRACT. The paper considers one of the actual
problems in distributed database systems, particularly
the problems related to the data fragmentation or data
replication among different nodes in the network. The
Query Optimizer is widely considered to be the most
important component of a database management
system. We consider queries in positive relational
algebra form involving the conjunction of projections,
selections and joins. The major function of the Query
Optimizer in the database management system is to
search the best execution plan with the lowest cost that
is a quite difficult task proceeded from the great
dimension. The paper discusses the modified algorithm
of Genetic Programming, providing the selection of a
combination of Relational Algebra operations and finds
the optimal solutions the most fast.

KEY WORDS: Genetic algorithms; genetic program-
ming; query optimization.
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INTRODUCTION

An SQL query firstly is translated into an equivalent
extended relational algebra expression - represented as a
query tree data structure — and then is optimized. In
relational DBMS query optimization is based on the
formulation of a query and converts it into an algebraic
query evaluation tree. Query tree is a tree data that
corresponds to a relational algebra expression. It repre-
sents the input relations of the query as leaf nodes of the
tree, and represents the relational algebra operations as
internal nodes. The transformation of query purports the
multiple enumeration of the possibilities of free graph-
based query structure.

An execution of the query tree consists of executing
an internal node operation whenever its operands are
available and then replacing that internal node by the
relation that results from executing the operation: Select,
Project, Join, Cartesian product, a comparison operator.
As regards query graph - it is a graph data structure that
corresponds to a relational calculus expression. It does
not indicate an order on which operations are to be
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performed first. There is only a single graph correspon-
ding to each query.

The query optimization problem encompasses the
join ordering problem. In the implementation process
every possible plan of binary tree makes the so-called
situation space that is determined by dimension
appropriate to n! Factorial in case of n number of table.
Fairly small queries can be handled by existing algorithms
such as the classic Dynamic Programming optimization
algorithm. However, for complex queries or queries
involving multiple execution sites in a distributed setting
the optimization problem becomes much more
challenging and existing optimization algorithms find it
difficult to cope with the complexity.

A distributed relational database consists of multiple
physical locations or sites and a number of relations.
Relations may be replicated and/or fragmented at
different sites in the system. The placement of data in
the system is determined by factors such as local
A distributed

database management system should not be confused

ownership and availability concerns.

with a parallel database management system, which is a
system where the data distribution is determined
entirely by performance considerations. When every site
in the system runs the same DBMS software the system
is called homogenous. Otherwise, the system is called a

heterogeneous system or a multi-database system [1].

MAIN PART

1. Distributed Query Optimization Challenges

The main components to optimize the query are
query optimizer and query engine. The query engine
produces the output by taking the input and operates on
physical operators, which construct a parsed tree,
depicting the flow of data from one operator to the
others between the nodes that are connected by edges
Query
optimizer receives a parsed tree of the SQL query as an

indicating the direction of data movement.

input from the execution engine and produces the best
possible or close to optimal execution plan out of the
possible execution plans for the given query based on
the least resource consumption [2].

For a given query, there are many logical algebraic
representations and there are many choices of physical
operators to implement these logical representations in
addition to the variation of response time of each plan.

ISSN 1512-0996
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Therefore, it is not an easy task for a query optimizer to
generate an efficient query plan.

Distributed database manager can be divided into
two managers: one for the global database manager, and
the other for the local or autonomous site database
manager, collectively known as the local database
manager [3].

This article discusses the query optimization stages in
distributed database. Proposed algorithm is to improve
the semi-connected sub query optimization to reduce
network communication cost. The basic principle of this
optimization strategy is to wuse semi-connection
operation only to transmit the data involved in the
connection in the network as far as possible. As this
algorithm focuses only on semi connected queries, it is
less efficient for select query. To reduce the
communication cost the combination of semi join and
join can be used effectively. The combination of semi join
and join as reducer’s results in substantially larger
reduction on data transmission required. But the
combination of semi join and join should have a proper
order to reduce the amount of data transmission. An
algorithm has been developed to get an efficient order of
joins and semi joins. Stages have been discussed to
include a join operation as a reducer in query processing
[4].

From the viewpoint of query optimization, query
processing is a set of basic steps followed by a distri-

buted DBMS to develop a query execution plan:

User Query

!

‘ Query Decomposition ‘

Reelational Algebrau
Transformation
v

| Data Localization ‘

Query
Fragmentation
v

‘ Global Optimization ‘

Optimization of
Fragmented Query

b
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|
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Fig. 1

LB 3I-0L 9v™M3I30 — WORKS OF GTU — TPYAbI ITY
Nl (503), 2017



30%63L0, 3580)3d RS SRAHOGL3S — BUSINESS, MANAGEMENT AND ACCOUNTING - BU3HEC, YIPAB/IEHUE U YYET

1. Query decomposition: In query decomposition,
query is decomposed into simplified, structured, rela-
tional algebra form.

2. Data localization: Here, the query is transformed
from a query referencing data across the network as if
the database was in one location into one or more
fragments that each explicitly reference data is located at
only one site.

3. Global optimization: In this step, decisions are ma-
de about the order in which to execute query fragments,
which site is efficient to move the data, and where parts
of the query will be executed.

4. Local Optimization: When the fragmented query is
sent to a particular site then that query will be executed
and optimized locally.

Given the inherent and extreme complexity of
database query optimization, it is reasonable to assume
that query optimization exhibits a highly multimodal
search space, and as such, precludes the use of either
direct or indirect calculus-based search methods.
Fortunately, there exist a number of clever, robust
search methods that work especially well for complex
multimodal search spaces and one such method is known
as a genetic algorithm.

The query processor applies rules to the internal data
structures of the query to transform these structures into
equivalent, but more efficient representations. The rules
can be based upon mathematical models of the
relational algebra expression and tree (heuristics), upon
cost estimates of different algorithms applied to ope-
rations or upon the semantics within the query and the
relations it involves. Selecting the proper rules to apply,
when to apply them and how they are applied is the
function of the query optimization engine, which can be
designed to process particular relational operation and
access path combinations using genetic programming.

2. GP Based Query Optimization

Genetic Programming (GP) as a specialization of ge-
netic algorithms is based on biological evolution principle
to find an optimum of the entire function. It is a machine
learning technique used to optimize a population of
computer programs according to a fitness landscape de-
termined by a program's ability to perform a given com-
putational task. Genetic programming is a modification
of genetic algorithms with one major difference. The
population consists of individuals represented by specific
data structure - trees. Inner nodes of the trees can

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
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represent functions (e.g. arithmetic operators, condi-
tional operators or problem specific functions) and
leaves would be the terminals — external inputs, cons-
tants, zero argument functions. GP evolves computer
programs, traditionally represented in memory as a tree
structure, which can be easily evaluated in a recursive
manner. Every tree node has an operator function and
every terminal node has an operand, making mathe-
matical expressions easy to evolve and evaluate. The
main operators used in genetic algorithms such as GP are
crossover and mutation [5].

.

| &;ﬁ A *&f’?’ﬁ_:ﬁ £ '%ﬁ% fﬁt

Initial population

>,
|

i

AR
AC A

Low cost High cost

Fig. 2

GP based on the query optimizer module examines all
algebraic expressions that are equivalent to the given
qguery and chooses the one that is estimated to be the
cheapest. A GP algorithm works on a population of
individuals, each of which represent a potential solution
to a treelike expression composed of relational algebra
operations. It is assumed that by recombining relevant
sub-trees, it is possible to produce new expressions that
provide fitter solutions. In order to provide population
diversity and allow the exploration of areas of the
solution space not represented in the initial population, a
mutation operator may also be used. Mutation merely
consists of randomly changing a function, input or
constant in one of the mathematical expressions making
up the present population. The randomly selection of
genetic operation (crossover or mutation) defines the
branch of GP algorithm [6].

In the generation of reproduction loop the probability
of each selected expression is proportional to fitness. The
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innovation of this method - difference between the
Genetic Programming and algorithms starts in iteration
process from the block of reproduction method selection.
Several approaches are available: only the hybridization or
mutation operators, hybridization or mutation operators
randomized selection, hybridization or mutation operators
to perform certain proportions, hybridization or mutation
operators adaptive performance, fitness of the population.
The dynamics of the function itself will be determining
factor in the selection of genetic operators. Particularly, in
case of fitness growing role dynamic hybridization is given
the priority, closer to the optimum phase the mutation is
given priority.

Start

After the initial fitness of the population, fitness
function of each tree is defined and population trees are
sorted by means of ascending value or descending fitness
mutation or

function. Depending on the operator:

breeding reproduction is carried out and the two
“parents” or only one of the best is selected in the list.
The remaining trees will no longer be considered. Then,
according to the algorithm “weight coefficients” are
calculated for the best tress and the “hardest” blocks or
sub tree are showed and choosing (hybridization and
mutation) points are defined.

A flowchart of the GP algorithm is shown in Figure 3.
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|/_7 Cycle of generation |

+

| Fitness function for every tree of population |

o4

-
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¥
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+
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In the case of the operation of hybridization “weight
coefficients” are calculated for the second “parent” and
the most “light” blocks are showed and chamfered and it
is followed by the hybridization of the operation itself. In
case the mutation “weight coefficients” are calculated or
the most “hard” blocks are showed and randomly gene-
rated “light” is replaced [7].

The algorithm is performed in two phases: ascending
- are calculated according to the levels, sequentially, for
each node, according to its relation operator tuple
quantity. The second phase is the descending order
according to the levels of tree nodes in the left or right
subtree values of “weight coefficients, determining the
most “hard” or “light” blocks and crossing point for the
hybridization and mutation operations. The result of
calculation showed that the number of calculations and
the time for the fulfilment of the requirements are
reduced by using the developed methods. Growing of
the system is getting faster and more effective. So this is
a new approach in the sphere of Query Optimization.
This result will be successfully implemented in the
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ABSTRACT. The article proposes the modeling system of the process reducing the oscillations in computer
networks. Modeling of mentioned processes simplifies study and analysis of these issues and develops more efficient
algorithms, methods and approaches in this regard. Designed modeling system provides opportunities for numerous
experimentations. Using this modeling allows to experimentally determine critical value of the line load in computer
networks and to provide ranking of critical lines by descending of appropriate bandwidth values. The flow of packages
will be transferred from one or more critical lines with the maximum load to one or more non-critical lines with
minimum load. This approach facilitates the timely detection of critical lines before their full stop. Herewith the
possibility of immediate transfer of the packages to non-critical lines is extremely increased that provides unloading of

overloaded lines timely.
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Peu,eH3eHTbI:
. Cyprynaase, npodeccop JenapTameHTa aBTOMATM3MPOBAHHbIX CUCTEM ynpaB/eHMa ¢akyibTeTa MHOOPMATUKN
M cuctem ynpasneHuma My
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3. Tacutawsunmu, npodeccop [lenapTameHTa aBTOMATU3MPOBAHHbLIX CUCTEM ynpas/ieHuA ¢aKyabTeTa
MHOOPMATUKM U cUCTeM ynpaBneHus My
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AHHOTALMUA. B cTaTbe NpeasioXKeHa cMCTeEMa MOLENNPOBAHUA MPOLLECCOB YMEeHbLUeHMA KonebaHuii cucTemsl B
KOMMbIOTEPHbIX ceTAX. MogennpoBaHuWe yKasaHHbIX NPOLLECCOB YNpoLWaeT M3ydyeHUe W aHanM3 3TUX BOMPOCOB WU
cnocobeteyeT pa3paboTke 6onee 3bGEKTUBHBIX anropuTMOB, METOAOB M noaxonoB. PaspaboTaHHas cuctema
MOEeNIMPOBaHNA JaeT BO3MOXKHOCTb NPOBEAEHMUA MHOFOUYUC/IEHHBIX 3KCNepMmeHToB. Ee ncnosb3oBaHve No3BonseT B
KOMMbIOTEPHbIX CETAX IKCMEPUMEHTANIbHbIM NyTeM ONpeaenaTb KPUTUYECKUE MNOKasaTesI HarpyKeHHOCTU NIUHUN.
BbInosHAETCA PaHKMPOBKA KPUTUYECKUX JIMHUIA MO YObIBAaHUIO 3HAYEHUI NPONYCKHOM cnocobHocTU. NOTOK nakeTos
bynet nepemelleH OT OAHOW MAM Bonee KPUTUYECKUX NUHUNA, UMEIOLLMX MaKCUMaAbHble HAarpyskuM K OLHOM UAW
HECKONIbKUM  HEKPUTUYECKUM /IMHUAM, WMEILWMM MUHUMaA/bHbIe Harpysku. TakoW noaxon cnocobersyert
CBOEBPEMEHHOMY BbIABAEHUIO KPUTUYECKUX IMHUIA A0 UX MOSIHON OCTAHOBKWU. Pe3Ko yBeMuMBaeTcs BO3MOMKHOCTb
HeEMeANeHHON Mepefayn NAKeTOB MO HAMpPaB/eHUID HEKPUTUYHbLIX SIMHWIA. ITO, B CBOK oyepeab, NPUMBOAMUT K

CBOEBPEMEHHOM pasrpysKe neperpyeHHbIX TMHUN.

K/ZTIOYEBbBIE CJTOBA: KpuUTUYECKOEe 3HAaYEHNE; MOLENNPOBAHUE; NAKET; MPONYCKHasA CNocOBHOCTb.
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ABOUT THE GROUNDWATER DRAINAGE SYSTEM IN THE TERRITORY OF THE TELAVI WINERY
“MARANI”
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ABSTRACT. The problem considered in article has practical value especially concerning the provision of relevant
conditions for the normal functioning of historical winery "Marani" in Telavi, regional center of Kakheti. The high level
of ground waters and accordingly the dampness of pitchers make it rather difficult to make wine by traditional
Kakhetian technology in the pitchers. We studied the situation in detail and identified chemical indicators of ground
water, the level of aggression, groundwater drainage scheme and based on this research we developed appropriate
groundwater drainage system for the preventing of negative influence of ground water.
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K BOMPOCY O APEHAXE TrPYHTOBbIX BOA4 HA TEPPUTOPUU TETABCKOIO BUHHOIO 3ABOJA
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AHHOTALUA. PaccmoTpeHHblt B CcTaTbe BOMPOC WMMEET MPaKTUYECKOEe 3Ha4YeHMEe W KOHKPETHO Kacaetca
obecneyeHMA yCNOBUA HOPMASIBHOTO GYHKLMOHUMPOBAHUA UCTOPUYECKOTO BUHHOMO 3aBoga «MapaHu» KaxeTUHcKoro
pernMoHanbHOro LeHTpa ropoaa Tenasn. DopmMMpoBaHUIO BUHA M3 BUHOMPALHONO COKA MO YHWKA/NIbHOW KaxeTMHCKOW
TEXHONIOMMWN B TPAAMLMOHHBIX BMHHbBIX KYBLUMHAX MELIAET BbICOKUIN YypOBEHb TPYHTOBbIX BOZ, KOTOPbIA Bbi3blBaeT
BbIMOKaHMEe BUHHbIX KYBLUMHOB.

Ona petanbHOro U3yvyeHUA cUTyauuu onpefeneHbl U UAEHTUOULMPOBAHbI XMMUYECKME MOKasaTenu rpyHToBoOMU
BO/bl, YPOBEHb €€ arpecCMBHOCTM, COCTaB/IEHA CXEMA ZPEHAKa FPYHTOBOW BOAbl B BUHHOM norpebe.

C y4éTOoM 3TUX MOKaslaTesneld HaMeuyeHbl KOHKPETHble MEepOonpUATUA MO APEHMPOBAHMUIO FPYHTOBbLIX BOZA, Mocne

OCYLLECTB/IEHNA KOTOPbIX BO34ENCTBME PYHTOBOM BOAbI, Kak HebaronpmaTHoro ¢pakTopa, NOAHOCTbIO ByAeT CHATO.

K/NTKOYEBDBIE C/TOBA: rpyHT; Ap€EHaK; NOA3EeMHbI NOTOK; Wypd.
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ABSTRACT. The article refers to the chronic unemployment and its level in Georgia, as well as its negative social-
economic effects, deskilling of labour, poverty, mental breakdown, suicide, decline of moral values, increased extent
of crime, a decrease in the number of marriages and births, increase in the number of divorces and mortality rate.

The author points out the ways for the reduction of unemployment in Georgia, in particular: the strategic plan of
economic development of the country should pay attention to the fields of specific industry and service providing
more employment opportunities and enhancing importance of employment service. Employment service becomes a
respectable center for the collecting, processing and disseminating appropriate information on the labor market, etc.
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ABSTRACT. Hydrogen - fuel of the future providing environment protection since hydrogen burning process
produces only water vapor. The safety and high cost are the most important problems in hydrogen energy as
manufacturing of hydrogen requires energy consumption in advance.

The work refers to the prospects for large-scale development of solar energy aiming at development, research and
design of the solar thermal power plants for thermal hydrogen production based on the methods of water splitting.

Solar-driven device developed by us — solar collector will be used for warming water vapor supplied to the reactor.
Then heating natural water to 70-800C produces the distillate.

Such devices significantly will reduce the severity of ecological and energy crisises.

KEY WORDS: Ecology; energy; hydrogen; solar; water.
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ABSTRACT. The article refers to the operating conditions of conditioners and indicates, that modern
conditioners are capable both to cool air, and to heat. However, none of the advanced designs can
generate heat in an environment where the free-air temperature falls below + 5°C or generate cold when
free-air temperature rises above + 40°C in summer. Designed new split air conditioner is capable to
generate air heated to a high temperature under low free-air temperature and vice versa.
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YHUBEPCA/IbHbIA CNUT-KOHOUUMOHEP PABOTAIOLIMA B PACLULMPEHHOM OWAMNA3OHE
TEMMNEPATYP OKPYXAIOLLETO BO3AAYXA

Merpenugse T.4. JenapTaMeHT nNuwesol MHAYCTPUK, FPY3NHCKUIA TEXHUYECKUIA yHUBepcuTeT, Mpysus, 0175,
Téunwucu, yn. M. KocTasa, 68°

E-mail: tmegrelidze@yahoo.com

Ucakapse T.A. JenapTaMeHT nuwesoi UHAYCTPUK, FPY3UHCKNIA TEXHUYECKUA yHUBepcuTeT, Mpysus, 0175,
Téunwucu, yn. M. KocTtasa, 68°

E-mail: tamazisakadze@gmail.com

Fyrynawswnu .J1. [enapTameHT NuweBon MHAYCTPUK, FPY3UHCKUIA TeXHUYECKUI yHusepcuteT, Ipy3sua, 0175,
Téunwucu, yn. M. KocTasa, 68°

E-mail: Givi.Gugulashvili@gmail.com

PeueH3eHTbI:
3. Oxkanapupgae, npodeccop JenapTameHTa NULLEBOIN MHAYCTPMM daKynbTeTa TPAaHCNOPTa U MallMHOCTpoeHus Y
E-mail: zurabjaparidze@yahoo.com
N. Kobaxugase, akagemmnyecknin goktop [enapTameHTa nNuUWeBOW UHAYCTPUKN daKynbTeTa TPAHCNOPTa U MalLMHO-
cTpoeHna Ty
E-mail: Leri-k@hotmail.com

AHHOTALUMUA. PaccmoTpeHbl ycnosusa paboTbl KOHAMLMOHEPOB M NOKA3aHO, YTO COBPEMEHHbIE KOHAMLIMOHEpDI
CNocobHbl KaK oxnaxkaaTb BO3AyX, TaK U HarpeBaTb. OAHAKO HW OAHA W3 COBPEMEHHbIX KOHCTPYKUMIA He MOXKeT
BblpabaTbiBaTb TEN/IO B YCAOBUAX, KOFAa TEMMEPATYPA OKPYKAKOLLEero Bo3ayxa nasgaet Huxe +50C, uau BbipabatbiBatb
X004, KOrga B NEeTHUX YCNOBMAX — MOBbLIWAETCA BblWwe +40°C. MpeactaBneHa HOBAA KOHCTPYKUMA CNANUT-
KOHOMUMOHepa, KoTopasa cnocobHa BbipabaTbiBaTb HarpeTblit 4O BbICOKOM TeMNepaTypbl BO34yX B YCAOBUAX HU3KUX
TEMMNepPATYp OKPY)KatoLLero Bo3ayxa, Uav XONOAHbIA — B YC/OBUAX BbICOKMX TEMMEPATYP OKPYKAIOLLEro BO3AyXa.

KNMIOYEBBIE C/IOBA: KOHOMLUMOHEP; PEXUM HArpeBaHUA; PEXUM OXNAMKAEHUSA; CNAUT-CUCTEMA; XON0LU/bHbIN
K03 dULUMEHT.
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ABSTRACT. The paper refers to the methods for the assessment of rock mass stability surrounding mine workings,
its development history and considers the theoretical basics of each method. The article represents detailed
description of the most used rock mass classification systems in developed countries, including Rock Quality
Designation — RQD, Wickham Rock Structure Rating — RSR, Bieniawski Rock Mass Rating — RMR, Rock Mass Quality —
Q or NGI, developed at the Norvegian Geotechnical Institute (NGI) as well as the Modified system of Laubscher Mining
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METO/Abl OLLEHKM YCTOMUYMBOCTU MACCUBA NOPOJ OKPY}KAIOLLMX FOPHbIE BbIPABOTKHU

Fypabuase U.K. JenapTaMeHT ropHbIX TeEXHONOTUI, [PY3NHCKUIA TEXHUYECKMI yHuBepcuTeT, py3us, 0175,
Téunucu, yn. M. Koctaea, 75
E-mail: i.k.gujabidze @gmail.com

Ne6anugse 3.6. JenapTaMeHT ropHbIX TeEXHONOTUI, [PY3UHCKUIA TEXHUYECKMI yHuBepcuTeT, py3usa, 0175,
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E-mail: zlebanidze@mail.ru
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Peu,eH3eHTbI:
P. MaHarapgse, npodeccop [lenaptameHTa TeEXHONOIMM HeTU U ra3a ropHO-reonormyeckoro dpakyaoreta MMy
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T. WapaweHuase, npodeccop JenapTrameHTa ropHbIX TEXHONOMMIA FOPHO-reonornyeckoro gakynbreta My
E-mail: t.sharashenidze@gtu.ge

AHHOTALUMUA. NpuseneHa uctopma obpasoBaHMA U PasBUTUA METOLOB UCCNEAO0BAHUA U OLLEHKU YCTOMYMBOCTH
FOPHbIX MOPOA, PACNONOXKEHHbIX BOKPYr BbiPpabOTOK (PeMTUHroBble KAacCMOUKALMM MACCMBOB FOPHbLIX MOPOA).
PaccmoTpeHbl TeopeTUYecKne OCHOBbI KaxKaoro metoaa. [JaHo noapobHoe onncaHWe PemTUHIoBOM Kaaccudukauum
MaCCUBOB FOPHbIX MOPOA, Yalle BCEro NMPUMEHAEMbIX B PAa3BUTbIX CTPAHAX MMUPa: KPUTEPUIA YCTOMYMBOCTU MaccuBa
Oupa — RQD, knaccudmkayma Bukxema — RSR, pelTUHTr maccuBa ropHbix nopog beHasckoro — RMR, Knaccudpukaums —
Q wvan NGI, paspaboTaHHas coTpygHMKamun HOpPBEXKCKOro reoTeXHUYeCcKoro MHCTUTyTa — bapToHom, J/lneHom un
JlloHAOM, a TakXe MoANPULMPOBAHHAA CUCTEMA PENTUHIOBOM OLLEHKM FOpHbIX nopoa /lobwunpa — MRMR. Ha ocHoBe
NPOBEeAEHHbIX WUCCNeAoBaHMIM caenaH BbiBod, 4To ¢ nomouwpto RQD, RMR, Q-NGI n MRMR penTUHrosbix
KnaccudumKaLmii BOSMOXKHO OLLEHUTb YCTOMUYMBOCTb FOPHOTO MAcCCMBA, OKPY)KAlOLLEro He TOJIbKO aBTOAOPOMKHble

TOHHE/IM, a TaK¥Ke ropHble BbIPaboTKM 1t060ro HasHayeHus.

K/TKOYEBBIE C/IOBA: ropHblli peATUHI FOPHbIX NOpos,; Knaccudukauma Bukxema; kputepuit [Mpa o OueHKM
NPOYHOCTM MaCCMBa FOPHbIX NOPOA; METOZ OLEeHKM MPOYHOCTM FOPHOTO MACCUBA; PEUTUHIOBblE KAacCUbUKALUK;

PEeNTUHT ropHOro maccmsa beHsBcKoro.
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AHHOTALUMUA. 3emneTpaceHns 60O/bLLIONA MHTEHCU-
BHOCTM MMEIOT HepaBHOMEpPHbIA MOBEPXHOCTHLIN 3¢-
beKkT. Ona annueHTPanbHOW 30Hbl OH XapakTepuayeTcs
BbICOKUMW  3HAYEHUAMM  BEPTUKA/IbHLIX  YCKOPEHWUM
OCHOBaHWA, HapAdy C FOPU3OHTANbHbIMWU, U BAUAHUEM
BEPTUKANbHOIO COCTaB/AIOLWEr0 Ha PaboTy KOHCTPYKLUMM.
Kak npaBuno, Bce paelicteytowme Hopmbl ceicmoak-
TUBHbIX CTpaH, a Takke EBpoKon TpebyoT pacuéta
OTAE/NbHbIX KOHCTPYKTUBHbIX 3/1IEMEHTOB 34aHWUIA U
COOPYEHUM HA BEpPTUKANIbHOE CEeMCMMYECKOe yCKope-
HWe. B nepeyHe TaKMX 3N1EMEHTOB Mbl Be3ae BCTPeYyaem
KOHCO/IbHble KOHCTPYKUMU O1A pa3HbiX 3HAYeHUI no-
KasaTesiel, XapaKTepusylLlmux BO3AENCTBME U KOHCT-
PYKTUBHbIE peLueHus.

COOTBETCTBEHHO BbINETY KOHCO/U, AENCTBYHOLMX Ha
Hee CTaTUYECKMX HArpy3oK M KOHCTPYKTMBHbBIX peLueHni
CMEXHbIX HEeCyLMX 3/1eMeHTOB, NOJly4aeM CyLLECTBEHHO
pas/inyHble pacyéTHble mogenn. B paboTe paccmoTpeHo
BEPTUKANbHOE CEMCMMUYECKOE YCKOPEHME HArpyXeHHbIX
KOHconen c 6onblumMm BblieToMm (>>5M), ECTKO coe-
OWHEHHbIX C HeCyLlen KOHCTPYKLUMEN, U BMECTe C 3TUM C
NMOMOLLbIO NOAAEPIKMBAIOLETO CTEPXKHA C KOHLA KOH-
CONU, COEOAMHEHHbIX C Hecylwel KOHCTpyKuuen. Pac-
CMOTPEHbl HOPMAaTUBHble TPeboBaHMA OTHOCUTEIbHO
TaKUX KOHCTPYKTUBHbIX 3/1EMEHTOB, BJANSHNE CMEMKHbIX U

NOAAEPKUBAIOLLMX KOHCTPYKLMI Ha MX paboTy. [JaHa u

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
Nl (503), 2017

060CHOBaHa pacyéTHas MOAENb KOHCOAM C HONbLUMM
BbIIETOM M C MOALEPKMBAIOLLMM CTEPXKHEM Ha AeincTene
KMHEMAaTUYeCKoro BO3MYLLEHUA — BEPTUKaNbHOW celc-
MUYecKkol Harpysku. [aH cnocob onpegeneHvs puHa-
MUYECKMX XapaKTEPUCTUK CUCTeMbl AR MOCAeAyHoLEero
HOPMaTUBHOIO pacyéTa.

KNIOYEBDBIE C/IOBA: KOHCONb; BepTMKa/sbHOE YCKO-
peHne; MaTpmLA KECTKOCTH.

BBEAEHUE

MocTaHoBKa 3agaun

3¢ deKT ceicMmnyYeckoro Bo3AeNCTBUA BO BPEMS CUJIb-
HbIX 3eMEeTPACeHWUI I HepaBHOMEPHO PacMpPOCTpaHAeTcs
Ha 3eMHOM NOBEPXHOCTU. [OpPU3OHTa/bHbIE U BEPTU-
Ka/libHble COCTaBAAlOWME CENCMUYECKMX YCKOPEHWI mMo-
pasHOMY BAMAIOT Ha paboTy 34aHUIN/COOpPYKEHUIA U KX
3/1EMEHTOB M MO-Pa3HOMY YUUTBLIBAIOTCA NPU UX pacyéTe. B
OCHOBHOM M3-3a 60/iee BbICOKOrO 3HauYeHWs rOpPU30H-
TaNbHbIX YCKOPEHUIM (KpOme peaKux MUCKAYEHUA) U
60/1bLLIOI KECTKOCTM 34aHWNIN/COOPYIKEHUIN B BepTUKab-
HOM HanpaBNeHWW, TOPU3OHTA/NIbHbIE COCTaBAsAlOWME
CeMCMMYECKOr0 YCKOPEHUA MPUOPUTETHO M3y4anucb, C

LUe/blo CO34aHNA W AanbHeWlWero COBepLUEHCTBOBaHMSA
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MeTo[0B pacyéta Ha CEMCMOCTOMKOCTb. B onpenenéHHbix
yCnoBuAX (3Ha4YeHWe YCKOPEeHWA, 3NULEHTPasibHasA 30Ha,
TMN 34aHUA/COOPY)KEHUA U T.4.) BepTMKa/ibHas COCTaB-
NAOWAA CeMCMMUYECKOr0 YCKOPEHWUA BbI3bIBAET paspy-
WwuTenbHbIM addeKT. MocnegHnn HarnsaHO NpoABMACA B
OBYX NOCNeAHUX [ecATUNETUAX, BO BPEMSA CUJIbHbIX
3emneTpaceHuit — Sloma MNpwueTta (1989), Hoptpuaxk (1994),
Kobe (1995), Usmusm (1999), Hdapdunbg (2010),
Kpalictuepu (2011). UH»KeHepHbI aHanu3 nocneacTBuit
NnepevyncneHHbIX 3eMNETPACEHUI HArNAgHO TMOKasbiBaeT
YTO KOHKpeTHble BUAbl OTKA30B/paspylUeHWit ABAAIOTCA
cneacTBMEM BEPTUKA/IbHbIX CEMCMUYECKUX KonebaHuit [1].

B EBpoKoaax [2], a TaKXe BO BCEX HOPMATUBHbIX AOKY-
MEHTax CeMCcMOaKTUBHbIX CTpaH [3,4,5,6] ecTb TpeboBaHus
06A3aTeNbHOro pacyéta KOHKPETHbIX TUMOB KOHCTPYK-
TUBHbBIX 3/IEMEHTOB 34aHWI/COOpPY>KEHUI Ha BepTuU-
Ka/bHOe CerncmMmuYecKoe BO3AeNCTBME, MPU COOTBETCTBYIO-
LLMX XaPaAKTEPUCTUKAX STUX KOHCTPYKUMIA. B oTmeyeHHOM
nepeyHe, MO4YTM BO BCEX HOPMax, €CTb YKasaHMe Ha
rOPM30HTaNIbHbIE M HAK/JOHHbIE KOHCONU. Tam Ke B Ka-
YyecTBe PacYETHON MOAENM KOHCTPYKLMU NpeasiaraloTcs Ta
e AOMCKpPEeTHasa CUCTeMa WM Te Ke BbIpaXKeHus ans
ana
rOPM30OHTA/IbHOTO COCTaBAAIOWErO, HO C APYrMMM 3Ha-

onpeaeneHns CemcMMYEcKMX CWUA, KoTopble AaHbl

YEeHUAMKN KOIPPMLMEHTOB, @ B HEKOTOPbLIX C/Ay4asx co
CNEeKTPasibHbIMU KPUBBIMW ANS BEPTUKANbHbIX YCKOPEHUIA.

B pabote [7] Hamu paccmaTpuBanucb KosnebaHus
KOHCOMN € BbIHOCOM OT 1,5M o 2,4m (TpebyeTtca pacyér

BEUIET KOHCOIH 335y
KOHCONb

l \ I|L‘L'I\I|H.’Il WIEMEHT KOHCONH
Lxl 1
|
A |

cornacHo [4,5]), ABAAIOLWMMCS YacTblo Kene306eTOHHOro
paMHOro KapKaca, 6e3 HarpyXeHus KOHCONU CBA3aH-
HbIMW C HUM 31eMeHTaMU. bbina paccmoTpeHa pacyéTHan
MoZenb C YY4ETOM NOAATIMBOCTU HECYLUMX CMEXKHbIX KO-
NIOHH M MOKasaHo eé BAMAHME Ha AMHaMUYecKue
XapaKTePUCTUKN KOHCOM.

B paHHOI paboTe Hamu CTaBUTCA 3adaya MOAYYUTb
PacUYETHYIO MOAENb HarpyKeHHON KoHCoAU € 60blUMM
BblIETOM >> 5M ANA BEPTUKANbHOIO CEMCMUYECKOro Bo3-
OEUCTBUA M MEeTOAMKY onpedeneHua AMHaMUYecKux
XapaKTePUCTUK CUCTEMbI A1 HOPMATMBHOIO pacyéTa.

OCHOBHAA YACTb

PacuéTtHas mogenb U MeToAUKa pacuyéTta

CornacHo TpeboBaHuam [2], nyHkTbl 4.3.3.5.2.((1) —
(3)) npy 3HauyeHUAX BePTUKANbHOrO YCKOPEHWS OCHO-
BaHuA ay, > 0,25g v BbieTa KoHconu 6onble 5m,
OOJ/IXKHbI BbITb paccyMTaHbl Ha AEeNCTBUE BEPTUKANbHOMO
celicMmuyeckoro Bosgeictema. [na onpegeneHus 3¢-
deKTa nocnegHero MOMKHO M0JIb30BaTbCA 4YaCTUYHOWM
pacYéTHOW MOZLENbI0 T.e. MOAENbIO KOTOPAs BK/AIOYAET B
cebsa TONbKO paccmMaTpuMBaeMbli 3/IEMEHT U MKECTKOCTU
conpeaenbHbIX 3/IeMEeHTOB; BEPTUKaNbHOE BO3aeicTBuMe
OOJIKHO YUUTbIBATLCA HENOCPEACTBEHHO A8 3TOMO KOHC-
TPYKTMBHOIO 3/1IEMEHTA U HENoCpPeaCcTBEHHO CBA3AHHbIX C

HUM HECyLLMX 3/IEMEHTOB.

=/

HIAKGHEOARIOE CTPOCH I

NOLACPSBa M CTepKeH b

CMCHT KOHCOH

KOO

HECyIumi

BLUICT KOHCOI 2356

Puc. 1 ®parmeHTbl N1aHa U NONEPEYHOro CeYeHuUn:

a) pparmeHT nnaHa; 6) nonepeuHoe ceyeHune A-A
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C y4éToMm BCero BblLEOTMEYEHHOro, B AaHHOM paboTe

pewaem 3agadyy pa3paboTKM  pacyéTtHon moaenu
KOHCO/IM C BONbLIMM BbINETOM - >> 5M, HarpyKeHHoM
COCpefloTOYEHHOM Harpyskoi B KoHue. [na Havyana oT-
MeTUM cnegytowee: HagobHOCTb ANA A/IMHHBIX BbINETOB
06yC/NOBNEHA aAPXUTEKTYPHbIMWU, MPOU3BOACTBEHHBIMM
AW OPYrMMKM 0CcOBbIMKM 3aga4amMu, NoYTH BCerga umeet
XapaKkTep MHAWBUAYANbHOTO KOHCTPYKTUBHOIO peLueHus
n TpebyeT cooTBeTCTBEHHOro nogxoaa. M3 Bcero MHo-
roobpasmsa KOHCTPYKTUBHbIX pelleHuni ana ctonb 6onb-
LMX BbINIETOB KOHCO/IM MOMKHO BbIAENUTb OBa 06LWMX
XapaKTePHbIX NPU3HAKa KOHCTPYKTUBHOIO pelleHus:

1 - KpaliHe pa3BUTble CMEXHble Hecylme 31eMeHTbI
(HanpuMep KONOHHbI, MUNOHbI, MACCUBHbIE CTEHbI) KOH-
Conu, Umetowel 60nblUYIO BbICOTY ceyeHus, ocobeHHOo B
30HE MPUMBbIKAHMA K HECYLLLe KOHCTPYKLNN;

2 - pasHble NoAAEePHKUBAOWMNE KOHCTPYKTUBHbIE 3/1e-
MeHTbl (Hanpumep, NOAAEP)KMBAIOLWME CTEPNKHU, TATK,
NOAMOPKM) KOHCONM W CMENKHbIE HECYLLMEe 3/1EMEHTHI,

pa3BuUTblie NO mepe Ha,CI,06HOCTM TAKOro peweHunaA.

Mz my

¢

Puc. 2 PacuétHaa mogenb KOHCTPYKTUBHOIO peLleHus

OcTtaHaB/MBaeM CBOW Bbl6op Ha obuiem pelieHnn (2)
(puc.1), roe noppepKuBalOWMM 31EMEHTOM ABAAETCA
cTepKeHb (CTaNibHOW UM Kene306eTOHHbIN), KOTOPbIN B
OCHOBHOM (N0 HasHayeHuto) paboTaeT Ha BocnpuATUE
pacTArMBaOWMX YCUANIA, HO MOKET BOCMPUHATL (He no
Ha3sHaYeHuto) U CUMatowme ycuausa. Tem 6bonee, ecnu
YYecTb, YTO 3HAYEHUA NOCNEeQHUX He MOryT BbiTb BbICO-
KMMM 13- 33 HarpyX<eHna KOHCON YAEepXUBaIOLWMMK ee
3eMeHTamMK. YumuTbiBaa OTMEYEHHOe, a TaKXkKe TO, YTo
YECTKOCTb HECYLUMX KOHCTPYKUMIA B BEPTMKANbHOM Han-
paBNeHWM O4YeHb BbLICOKAA, PACYETHYIO MOAEeNb [ANA
KOHCO/IM Ha AeNCTBME KMHEeMaTUYEeCKOro BO3MYyLLLEHNA —

BEPTMKANbHOTO YCKOPEHUA OCHOBaHWA 3a4agvm B BUAE

YKECTKO 3a,eN1aHHON KOHCOMM C YNPYron onopow B KOHLLE
Bbl/IeTa, Hecyllei ABe CoCpeaoTOYEeHHbIX Macchl (puc.2).
YKEcTKoCTb ynpyroli onopbl 6yaeT COOTBETCTBOBATH
YKECTKOCTU NOAAEPIKMBAIOLLETO CTEPKHA HA PACTANKEHWE;
Macca my; - Macce KpamHel 4eTBepTU KOHCOAU MU
HecyLLei KOHCONbIO KOHCTPYKTUBHBIX 3/1eMEHTOB; Macca
m, — OCTa/IbHON Macce KOHCOM.

Mocne onpepeneHns pacyéTHoOM moaenu, nocaemyto-
Waa 3agaya Ha JaHHOM 3Tane WUCCNefoBaHWA 3aK/to-
YaeTcA B onpefeneHnn AUHAMMUYECKUX XapaKTepUCTUK
cuctembl. Mimesa cuctemy C ABYMSA CTeneHsMKU cBoboapbl,
ONA onpefeneHns CeMCMUYECKUX HArpysok, NPuIoXKeH-
HbIX B TOYKaX COCPefOTOYEHWs MACC, CNepBa AOJ/IKHbI
onpeaennTb MaTpuLy M»ECTKOCTU/NOAATAMBOCTA CUCTe-
Mbl. [ns 3TOro noovepénHo NPUKNAAbIBAEM EANHWUYHbIE

CUAbl B TOYKAX cocpeaoTodeHus macc (puc. 3).

a

4
k3

Puc. 3. OnpeaeneHne eAUHUUYHDBIX NepemeLLeHUi

EAMHMYHbBIE MepemMeLLeHna onpeaensiem BblpaXKeHu-
eM, JlaHHbIM B [7] ANnA oA4HONPONETHOMN BGanKM HarpyKeH-
HOW COCPeAOTOYEHHbIMW MaccaMu, OCHOBaHHbIM Ha
COBMECTHOM NPUMEHEHUM TEOPEMbI B3aUMHOCTU U TEo-
pun GyHKLMOHaNbHOro npepbisatensa. O6wWMiA BUA ypas-

HeHWA AN8 TPYNMbl COCPEAOTOYEHHbIX CUT U MOMEHTOB

cneayroLni:
n T
6Ely(x) = R, z a’p; + 32 e’ M;
1 1

n T
+I'x Z(ai - x)3 Pi + 3Z(ei - x)z Mi +
1 1

n T
+[Cx +Aa]X Zai Pl +ZMll
1 1

+A, X1 Pr. (1)
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[na paccmatpnBamoro Hamm ciyvyaa oTMeYeHHoe Bbl-

We ypaBHeHWe bygeT umeTb creayowmin BUA,:

6EIy(x) = R,a®P + I,(a —x)3P (2)
roe
R, =

X
2(13+3EIS)

§ - No4AaTAMBOCTL YNPYroi onopbl,

(213 — 31x? + x3 + 6EI6),

a - KoopanHaTa CocpesoTOYEeHUS MaCChl,

X — KOOpAMHATa TOYKM UCKOMOTO egMHUYHOro nepe-
MeLLeHus,

I, - O4HOCTOPOHHUIN GYHKUMOHANbHbIV NpepbiBaTeb,
KoTopbIi obnajaet cnegylowmmn csoictBamu: [, =
Oecma<x;l,=1lecna > x.

OnpegenAsa 3HayeHUA OTMEYEeHHbIX I'Iep(EMELLI,EHVIVI,

NUTEPATYPA

T.e., UMeA MaTpuuy KECTKoCTM/NnoJaTAnBOCTU, onpeae-
Niem 3HayYeHMs YacToT M nepuoaos KosnebaHusa cucte-
Mbl. [anbHelwnin 3Tan: onpegeneHue CencMmUYecKux
Harpy3ok No HOPMaTUBHON METOAMKE A8 PasHbIX 3Ha-
YeHUN BEPTMKabHOIO YCKOPEHUA OCHOBaHUA > 2,5m/c

M Pa3HbIX 3HAYEHWI Bbl/IETa KOHCOJIN.

3AK/TIOMEHUE

B npeactaBneHHon paboTe npeasnokeHa n 0b60CHO-
BaHa pacyéTHas MOAEe/b OO4HOTO W3 BAPMAHTOB KOHCT-
PYKTMBHOIO peLUeHUn CTaTUYECKM Harpy»KeHHOM KOHCoM
60/1blWIOro Bbl/IeTa Ha AelcTBUE BEPTUKANbHON celicmMu-
YECKOM HarpysKku; npeasioeH crnocob onpegeneHuns

ANHAMUNYECKUX XapPaKTEPUCTUK CUCTEMDI.
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ABOUT SEISMIC RESISTANCE OF THE CANTILEVER CONSTRUCTION

S. Esadze Aguli Sokhadze Department of Civil and Industrial Engineering, Georgian Technical
University, 68° M. Kostava str, 0175 Thilisi, Georgia
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ABSTRACT. The earthquake of high intensity is characterized with irregular surface effect. For the epicentre zones
they are characterized with high vertical acceleration of base, together with horizontal acceleration and with influence
of vertical acceleration on performance of construction. In all the codes of the seismic active countries, as well as in
Euro code there are calculation requirements of the certain constructions/construction elements on the vertical
seismic load. Cantilever constructions for the various characteristics of loads and contraction, are included in all the
aforementioned codes.

Due to the span of the cantilever, static load on it and construction decision of adjustment bearing construction we
received considerable different calculation models. The present paper reviews the problem of vertical seismic
acceleration of bearing cantilevers with long span (>>5m), rigidly connected with adjustment bearing construction and
added supported with rod from end of the cantilever to the bearing construction. Normative requirements to such
construction elements, influence of adjacent and bearing elements on its performance are examined. The article
considers calculation model for cantilever with long span and supporting rod element, on action of kinematic
excitation — vertical seismic load. The method for determination of the dynamic characteristics of system and for
subsequent normative calculation is given.

KEY WORDS: cantilever; stiffness matrix; vertical acceleration.
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9Omdobgmoliogob  dgodangds  do@osh ob  mpbog
3oblbgogogdmogl. dglodsdobo  dgogemgds  b-
B™bol  ;mgoligdgdols

dohggbgdagdo:  LodigMogy,

L0dd 30Gg, JMbgopmds, 4obgodgogamds w©s Ubgs.
593 mboli  gAmage®mdols dgxsligdolomgols asdmo-
49690>  LEo@olBoggdo dgmmegdo. bogxgm  bg-
B™bol badolbo aobolobwg®gds dobo Lodygsmm
Lodd3ocom (sb dgbodsdolo dohggbgdangdol 3mds-

9JBHom) s gOmygzeOmdom, GmIgmoE Boliwgds
Lodd ool goMosizools gmgrnoEogbom.

do@omspo bofogo

AOROOG §oGom, d9Hmbol Lodpgogol garabo
dob Lodgognm  Loddgozgbmoeb  ogzo3d0Mgdyeos
3odmbsbygamgdom

B=R(1-tv), (1

Lowos(s R s6ob d9Bmbols Lodygo@m  Loddgoigs

sbobosmgdls 053009 JBgo0ls

1= 30980G09bGO,
Ol domgdgmo 69@mbol gansbols 9b@ybggen-
gogols V= 6ghmbol Lodhgogol ga@osgool gog-
%03096@0.

35@05G00l 309Bo30gbHol GgEomdolol bod-
B3oEoL 2oM339gee  geobl dggbsdsdgds bbgowe-
bbgs Lodygoenm LoddgoEyg. dogogomswe, BI0 sans-
Lol 9b@ygbggenlogmagem, @Gmas V =13,5, Loko-
AOms 12,85 da3s Lbodygoemm Loddgzo3g, boem @e-
3o V=7, Lodgoaem Loddgoags 11,3 da3s.

9OmagoMmdol  aomgomolbfobgdom,  bg@mbols
bodHgogol badolibol jmb@@mmobongol @439
Mo ©AM0l 2obdogmmdsdo bEs@ogg@o 5d4do-
30096 390060l bodGgozol ey gol, Lobegde-
396 Lod@dgogobs ©s gOmygs®mdols dobobosmygd-
93, 30myJddo Jomomgdygmos dgBmbols bm@-
dodgdygao  Loddgogol  360dgbgarmds  (aolodggd
3059399 o Lodgomgom Sbsydo).

dombmgbomo  Loddgoag oMol 3odF0sdo  ©o-
baggdo dgHmbols @ogHmd@ogo boddgogol dobo-

dognygdo  3bodgbgarmds, @mdgmol A®MLsE  ¢b-
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domnbmgbon Loddjzoagbmsb ghmse yoblisbmg-

5396 bodHgool R, Lodgomem ©mbgl (@oboby-

o Loddgozy) O®Igmoi Jodbbobs ws 3dgbgo-
ool @sdm@sdmmogool dogH oM igggee  Lo-
3MbBOM@mm Jg@omedo opagboamo bg@mbols bo-

dgomem Loddgoags 69@™mbols Lod@gozol dow§gy-
@0 geOmygeommdols  dglsdsdobow, @mI@ols  do-
bgogomsi bpgds d9@mbols Igoagbogmdols dgm-
hggs o GmIgaoi dgbodhybrgds Fo®dmgdsdo.
bgBmbol gMmygotmdols dsbslosmgdemae gsdmo-
49690> yzgems 3oMmBools dgBmbol Loddgozol V, go-
05300 309803096¢0 Losbs@obem 3g@omedo.

9B mbols Lod@d oy 3sM@osdo
n
Rn=> R/n, )
i=1

oo R d9@mbol Lod@gozols g@omgygero dbodg-

bgenmdss, da3s; N — 3o@F0sTdo dgBmbol Loddgo-
3oL gomggmo 360dgbgammdgdols Loghmem  @o-
bgo. googge 360dgbgarmdo doowgds gOo by
M05do  dgBmbols 60dyxdgdol Lodygomem boddgoay
b gmb@@mmol gOgyzo Jgmmegdol yodmygby-
d0lols 3mbld@ygdaool gmbd@maro®gdsmo gdbols
59(H™bol Ladgogm boddgoay-

900y 350md0L dobslosmgdagools yoblsbwgdo-
Lomgol  bosbsgmobm  3g@omeols  boby@danogmds
a0begds gBmo 3goMowsb @ mggdwg. 53 3gGo-
mEBo sgHmbol Lod@gogol gomgymo  dohiggbgo-
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@gdol Gogbgo gbes ogml 30-by dgHo. podos-
ol ggygd0l dobgogom as05basM0dgds Lodye-
@O 3EROSGY@o dowob@s Sy ws Vi gmogo-
(096G, g3geee Lobgmdol dg@Hmbol bm@dodgdoeo
Lod@dgogobsmgol. sbsFymdo gmblg®ygdaoobomgols
©50dg9ds, @MV, 309803096G0 go o @s3m-
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ABSTRACT. Large amount of high-quality metal junk with the volume of =70-80% of processed metal, is formed
during the manufacturing process of barrels of firearm. In order to reduce material consumption to a maximum extent
firstlly we suggested to melt anew the waste and to cast them into metal moulds. However the casting of mentioned
pipe billets into the metal moulds is quite inconvenient and wasteful process due to restrictions in billet size.
Therefore we decided to carry out the process using the continuous casting method.
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Conducted research indicates that available devices don’t satisfy required conditions due to limitation of
assortment and inconsistency of billet sizes. As a result we elaborated and designed the small-sized continuous
casting machine, characterized by originality, easy servicing and the novelty providing the possibility of casting the
billets with small diameter (60-80 mm) and with any length for further manufacturing of barrels.

KEY WORDS: Barrel; billet; caliber; crystallizer; hot-rolled; liquation; metal mould; rolled metal.
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PA3PABOTKA YCTAHOBKHM A4 NOJTYYEHUA 3ATOTOBOK CNELUUAJIbHBIX TPYB

KaHTenapse H.B. JenapTaMeHT WHXeHepHOU ¢U3nKKM, TPY3UHCKUIA TeXHUYECcKuid yHusepcuteT, [py3us,
0175, Téunucu, yn. M. Koctasa, 77
E-mail: kanteladze.nata@yahoo.com

Fopaesuanu A.l. JenapTamMeHT MeTannyprumn, matepuanoseseHns U obpaboTkm meTannos, py3nHCKUIA
TexHuueckui yHusepcutet, Mpysus, 0175, Téunucu, yn. M. Koctasa, 69
E-mail: a.gordeziani@gtu.ge

fMruHenwsunu A.B. JenapTaMeHT WHXeHepHOU ¢U3nNKK, TPY3UHCKUIA TeXHUYecKuid yHusepcuteT, [py3us,
0175, Téunucu, yn. M. Koctasa, 77
E-mail: kakogigineishvili@yahoo.com

PeueH3eHTbI:

. OHMAWBUAK, JOKTOP TEXHUYECKMX HayK, Npodeccop, 3aBeayowmii nabopaTopun ,,CamopacnpocTpaHaoLerocs
BbICOKOTEeMNepaTypHoro cuHTe3a” (CBC) MHcTUTYTa meTannyprum u metannosegenua ®. Tasaase

E-mail: Oniash@gtu.ge

WN. Kawakawsunmu, npodeccop [enapTameHTa MeTaalypruu, matepuanoBedeHns u o06paboTkM meTannos
daKybTETa XMMUYECKON TEXHONOTUMN U MmeTannyprum My

E-mail: i.kashakashvili@gtu.ge

AHHOTALMUA. B npouecce WM3roToBNEHWUs CTBOJIOB CTPENKOBOIO OpPYXWA 0b6pasyeTca 60/bluoe KONMYecTBO
OTXOZ0B BbICOKOKAYeCTBEHHOW CTanu, obbem KoTopblx aocturaeT =70-80% ot nepepaboTaHHoro metanna. C uenbto
MaKCMMa/IbHOTO YMEHbLUEHWA Pacxosa MeTaslla Couan LenecoobpasHbiM 3aHOBO NepPenNaBUTb 0TXOAbl U OTAUTb UX B
KOKMNAX. O4HAKO OT/IMBKA TPYOHbIX 3aroTOBOK B KOKW/IAX ALOBOJIbHO HEYAOOHbIN U TPYA0EMKUI NpoLiecc, BCaeACTBUE
OrpaHUYeHnA pasmepoB 3aroTOBKM, MO3ITOMY OblIO PeLIEeHO OCYLLECTBUTb NPOLECC METOAOM HENPEpPbIBHOMO AUTbA
cTanu.

M3bICKaHMAMM YCTAHOB/IEHO, YTO CYLLECTBYHOLLME YCTAHOBKM HE COOTBETCTBYIOT TpebyembiM YCNOBMAM W3-3a
OrPaHUYEHHOCTM COPTaMeHTa M HEeCOOTBETCTBMA Pa3sMepoB 3aroTOBKM. B cBA3M ¢ 3TMm, Hamu paspaboTaHa wu
CNPOEeKTMpOBaHa ManorabapuUTHas YCTaHOBKA HENPEPbIBHOTO NUTbA CTaZn, OTNMYAIOWAACA OPUIMHAJIbHOCTbLIO,
NPOCTOTOM 06CNYXKMBAHMA M HOBM3HOM, 3aK/HOYatOLLENCA B BO3MOXKHOCTU OT/IMBA 3aroToBOK Masioro anametpa (60-80
MM) 1 Nto601 ANMHBI ANA NOCNEAYIOWErO U3FOTOB/IEHUA CTBOJIOB.

K/NMIOYEBBIE CJ/IOBA: ropsyeKaTaHblid; 3aroTOBKa; Ka/Mbp; KaTaHHbIN; KOKW/b;, KPWCTaN/M3aTop; /IMKBAUUS;
COPTAaMEHT; CTBO.
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YUCNEHHAA PEAIM3ALMA 3AAAYN O ®UNbTPALIUM TPYHTOBbIX BOJ, B TPYBYATbIN

BOAOCBOP
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JenapTamMeHT MexaHWKM U TeXHUYECKON IKCNepTM3bl CTPOUTENbCTBA, TPY3UHCKUIN TEXHU-

yeckuit yHusepcuter, I'py3sua, 0175, Téunucu, yn. M. Koctasa 68°
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cTpouTenbHoro ¢akynbTeTa MY
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AHHOTALUMUA. B pabote paccmatpuBaeTca NAOCKaA
yCTaHOBMBLUIAACA GUNbTPALMA TPYHTOBbIX BOA, B HeECo-
BEpLWEeHHbIN TpybyaTbin Bogocbop. [pyHT cumTaetcA
M30TPOMNHbIM U OAHOPOAHbIM. [IBUXKEHNE FPYHTOBbIX BOZ,
B rpyHTe noaumHaeTca 3akoHy [Japcu. lpu peleHun
3TOM 3a4ayM UCMONb3YIOTCA MeToAbl Teopun GYHKLUM
KOMIM/IEKCHON MepemMeHHOM, B YaCTHOCTU, MeToAbl KOH-
dopmHOro otobparkeHus. PelleHMe HaxoAUTCA SBHO.
MonyyeHbl ypaBHEHWs B BUAE CUCTEMbI ANA onpeje-
NleHMA pacxofa BoAbl U ApYyrux GpU3MKO-MeXaHUYeCKUX
napameTpoB GUAbTPALMOHHOIO NOTOKA.

Llenbto HacTosiwen paboTbl ABAAETCA NPOBEPUTL C
nomoupto nporpamm “MathCAD” anroputm pelieHus, a
TaK¥Xe MOJIy4MTb YMC/IEHHble pe3y/bTaTbl U Ha OCHOBe
OaHHbIX NOCTPOUTb rPpaduKM Ana pacxoda BOAbl U ANA
LPYrMX napameTpoB, XapaKTepu3ylLWuX TeyeHue rpyH-
TOBbIX BOA.

MonyyeHHble pe3ynbTaTbl AOKA3blBAOT MpaBU/b-
HOCTb pelleHMA M AAl0T BO3MOXHOCTb Ha OCHOBaHUMU
YCNOBWI 3aauM NpU NPOEKTUPOBAHUW MONYYUTb Mpes-
BapuTe/ibHble YWUC/IEHHble pe3y/nbTaTbl, XapaKTepusyo-

umne Te4yeHune rpyHToBbIX BO4,.
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KNIOYEBBLIE C/I0BA:
UHPUNBbTPaUMA; KoHGOpPMHble oTobparxkeHus; “MathCAD”;

BOZOCOOP; rpyHTOBblE BOABI;

pacxoa BoAbl; GUAbTpaLms.

BBEAEHUE

MaTtemaTnyeckme MoAenM Bce Yalle NPUMEHATCA
BO BCEX OTPAC/AAX HAYKM U TEXHUKU. X OCHOBHbIMM Mnpe-
MMYLLLECTBAMM ABAAIOTCA YHUBEPCANbHOCTb, TOYHO Ornpe-
AeneHHoe Ha3zHayYeHue, HU3KMe pacxoabl Ha NOArOTOBKY
W NpUMeHeHue, bbICTpoe NoslyyeHne pesynbTaTos.

Teopua ¢ounbTpaLMM yo0BNETBOPAET 3aNpOChl NpaK-
TUKM NyTEeM CO3[aHMA MAaTeMATUYECKUX MeToA0B bub-
TPaLMOHHOrO pacyeTa ANA Pas/NIMYHOTO Pofa COOpyKe-
HUM NpU WUX MPOEKTUPOBAHMM, MOCTPOWMKE U 3IKcnaya-
TauMu. B 06/1acT NPOEKTUPOBAHUA TMAPOTEXHUYECKUX
COOPYKEHUN, OCYLIMUTENbHbIX CUCTEM, UHOUALTPALMOH-
HbiX 6acceMHoB, BOAOCHAOXEHUA HacefieHHbIX MecT
GUNBbTPALMOHHbIE pacyeTbl UTPAOT UCKAIOUUTENIbHO BaXK-
HYI0 POb.

Mpun paspabotke BonpocoB Teopun GUALTPALMUKN LUK-

POKO WCMO/b3YIOTCA COBPEMEHHble MeTodpl MaTema-

TUYECKOro aHaniM3a, metoabl OYHKUMM  KOMMIEKCHOro
ISSN 1512-0996
120 www.gtu.ge



85003855035 — MATHEMATICS — MATEMATUKA

nepemeHHoro, anddepeHUManbHOro UCYNCIEHUS, a TaKKe
MEeTOAbl 3KCNEPUMEHTa/IbHOIO UccnegoBanus [1, 2, 3, 4].

OCHOBHAA YACTb

B pabote [1] 6bina paccmoTpeHa NiOCKas 3agava
yCTaHoBMBLENCcA GUAbTPaALUK TPYHTOBbLIX BOA B TPyO-
YyaTblli HECOBEPLUEHHbIN BOAOCOOP, KOTOPbIM B CEYEHUU
nmeeT NpubAMKeHHO Kpyrosyto dopmy. TeopeTuyecku
npegnonaraetca, 4To Bogocbop wMmeeT OECKOHEUHYHO
O/IMHY U ypOBEeHb BOAbl B HEM TAKOB, YTO BO3MOMKEH
NPUTOK TPYHTOBbIX BOA 6e3 MpomekyTKa BblCauMBaHMA
[2]. Mpwn aToM KanunnapHoe nogHATME nNpeHebperaeTcs,
a obnactb ¢uAbTPaAUMM NPUHUMAETCA CUMMETPUYHOWN

oTHOCUTeNbHO ocn OY (3, 4].

Lienbto paboTbl ABAANOCL onpeaeneHue aebuTa Bogo-
cbopa M B3aUMHO GYHKLMOHANbHOE OTHOLUEHWE APYrux
GUNbTPALMOHHBIX NapameTpoB C AebuTom M mexay
cobo.

Mcnonb3oBaHMeM MeToA0B KOH(OPMHbIX oTobpaske-
HUA [5, 6] 3agaya Oblna pelleHa aHaNNMTUYecKU. Teo-
petnyeckme GopmMynbl U anroputm BbluUCAEHUA GUAbT-

paLUMOHHbIX MapameTPOB MoJlydYeHbl B BUAe cuctembl (1)-(4):

T _Ho

T_Hy[a(r) h)a()
B B

a(r) 2 &)

)

, (4)

rae [ }

a(M)=241-22, a,(1) = K(k)]‘lln%, (5)

as(M)=a,(M)-a(r), a(h)=3[2K(L)] ", (6)
/2

b(2)=[K)]™ |

1

[J(az—l)(l—xzaz)rda ,(7)

R — penctBuTenbHana 6e3pasmepHan BeaMUMHA; Q —
pacxof, rpyHTOBbIX BoA; To — MaKcMmanbHaa raybuHa
notoka Bogocbopa; T — paccTofHMEe OT HUKHEN OTMETKM
Bogocbopa A0 rpaHWUbl XOPOLO BOAOMPOHULLAEMOrO
nnacta. H — MakcMmanbHoe paccToAHWe OT HWMKHEW oT-
METKW Fopu3oHTa AHa 6HaccelHa [0 rpaHuMLbl XOPOLIO
BogonpoHuuaemoro nnacra. MNog H-T cneayetr no-
HUMaTb Pa3HOCTb FOPU3OHTOB AHa bBaccerHa M HUMKHEN
yactu Bogocbopa B ceyeHumu [1].

Cxema 4MC/eHHbIX peleHuit cuctembl (1)-(4) npeac-
TaBnseTcA cnegylowmm obpasom. 3admkevpyetca H,/B
Ha 3aZaHHyI0 BeIMUMHY. Mocne aToro cTpoATcs rpadukm no

dopmynam (1)-(4); Ha ocn abcumcc OTKNAAbIBAKOTCA 3Ha-
yeHua A(0 <A <1),anoopauHate T/B; H/B, Q/B.

_ Hy | Q ! [ (M]% 1 Ona BbluMcneHMa 6blna MCNosb3oBaHa nporpamma
BB % ’ @) “MathCAD” [8], c NOMOLLbIO KOTOPOW MO BbILLIEN3NOXKEH-
Q Hya(r) 1 HOW cxeme BblM NoNyYeHbl YNC/IEHHbIE Pe3yibTaTbl U Ha
B B a(n) 5 (2) OCHOBE 3TWX [AaHHbIX ObIIM NOCTPOEHbI Cheayouime
rpaduku (puc. 1, 2, 3).
H_Hoa@) b)a)| b() 3)
B Bla(x) 4 a(i) 4
p T T T T
: Al= 9; Ho _ 0.43;
B B
. H
AL : pa2=9. Ho g5y
A2 15k . i B B
*h e : ’ H
A3 . J'- A3 = 9; _0 _ 1.00;
. QYA B" B
- S pa=; Ho_q3g
A Lot e iy B B
o e’ .
R e =g; i=1.50;
Letgie B' B
LN gt Q H _
05, 0.2 0.4 ? 0.6 nl.x 1 AGZE: Fozl-goy
Puc. 1
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Ha puc. 1 npeacrasneHa B3aumocssnsb mexay Q/B u

A, ONA pasANYHbIX 3HAYEHUN HO/B. Kak BuAaHO u3

rpadukos, ana H;/B>1 dunbtpaumoHHsiit pacxos Q

Bo3pacraert 6bicTpee, Yem korga H,/B<1. Yto 1 6bin0

npeackasaHo TeopeTudecKku.

Ecnn 3apaHee 6yayT nssectHbl H, Tunn H —T , Torga
no rpadukam, noctpoeHHbim (puc. 2, 3) ana H/B u T/B,

onpeaenserca napametp A U C NOMOLLbIO HalaeHHOro A-

cooTBetcTBeHHO Q/B.

1.5 T T T T D1=i; ﬂ: 043'
B B
D1 DZ:E; i:0.5],‘
- i
(113 H
D3 D3=—; —2=1.00;
D4 B B
Ds D4:E; i:1.30;
D6 0.5 . B B
DS:E; i:1.50;
B B
L . . L D6=ﬂ; i=1.90;
0 02 0.4 06 0.8 1 B B
A
Puc. 2
T 1 I I
E]_:I; i:0,43;
B B
El 1F . E2=I; iz0.5].;
? B B
0;0
E3 E3=I; i=1.OO;
E4 oF i B B
ES E4= I; i =1.30;
E6 B B
T i Es—L. Ho_1g0
B B
L L 1 ) E6=I; i=190,
o 0.2 0.4 0.6 0.8 1 B B
A
Puc. 3
3AK/TIONMEHUE YCNOBUIA 3a4aun NOAYUYUTb YUCAEHHblE pe3yabTaTtbl ANA

MonyyeHHble pe3ynbTaTbl AOKA3bIBAIOT NPaBUIbHOCTb

a/IT0OPUTMa pelleHna 1 4atoT BO3MOXXHOCTb Ha OCHOBaHUU
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ABSTRACT. The paper considers the steady filtration of groundwater in imperfect line of wells.

The soil is considered as isotropic and homogeneous. The groundwater flow in the soil is subject to Darcy's law.
The task is solved by using the methods of the theory of functions of a complex variable, in particular by the conformal
mapping methods. The solution of a task is obvious obtaining the theoretical system of the equations for calculation of
water discharge and physical and mechanical parameters of filtration flow.

The purpose of the paper is to develop solution algorithm using MathCAD program as well as to receive numerical
results for the construction of graphs of water discharge and other parameters characterizing groundwater flow.

Obtained results confirm the accuracy of solution and provide possibility to obtain preliminary numerical results
characterizing groundwater flow when designing, appropriately to the problem settings.

KEY WORDS: Basin; conformal mapping; filtration; ground water; infiltration; “MathCAD”; water discharge.

LBHI-0L FH™MIdO — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Nel (503), 2017 124 www.gtu.ge



85003855035 — MATHEMATICS — MATEMATUKA

UDC 621.397.2
SCOPUS CODE 2613

RAINBOL 396HS3IBAOL FIBSLIBS MBHE6TBIN6-RI63IZ0L  3BMIGILOLSO)Z0L

. @odsdy

350 gdoB0g0l ©g3sMBsdgb@o, Lododmggaml Hgdbogy®o 9bogg@lodgdo, Lods@o-

ggeo, 0175, mdognolio, 3. 3mbigogsl 77

E-mail: levanlabadze@yahoo.com

©3:396%96@ gdo:

o g0Mmadg, LHY-0L 0bgm@ds@ogzols s do@mmgol LolEgdgdol RogzymBgdol Jsmgds@ogol ©gds-

®>396@0L 3Omgglmdo

E-mail: kirtadze2 @yahoo.com

o B0god, LEY-olb 0bgmAds@ogols s Js@mgol LolFgdgool RozymBgdol domgds@ogol gds®Eo-

d96@0b SbmEoMgdymo 3OMmRgLemEo

E-mail: givififia@yahoo.com

S6MBSB0S. 6596mITo pobbognamos (A F P)
>adomg@ Log@Egby pobbobeidgmo m@bdEjob-
9963930l 3OmiEglo 360dgbgemdgdom E Lod-
Gogangdo. H C E g3odsdgenygdo Joandgd@ols bog-
039>, Hy € H € H_3ogndg@dol Logdigms badgy-
oo ggoboagemgsbo  hopadom. 8oldo  aobobo-
@gos 0O6IGHob-gabdggol Godol LHmPsbEHOo
089N gbosm o  aob@mangds  dX, = —AX.dt +

oBdW;, Xg > %y, t=20. 0 >0 9gibmdo  gmes@o-

@embool 3mgn030gbdos, bomm A wo@gogols m3g-

GoAmAL  ofab  Lobgy A =XPLardyr,  Loswpsg

a1, 02, e e, Gy 93600 3MgR0(3096@gd0s, beygnm
A Ay . Ay bmbogno §Ogogo  m3g@o@Gm@gdos.
3503399 3000960 X1, Xz, .. Xy ©5330039-

39060l badygoemgdomn doflods@y@o sboxgtmdols
dgmmeols a53mygbgdom domgdymos @gogols A

M3905@¢mM0l  dogrEgdgmo s SLod3Gm@B s

boo@dogydo  dgxnobgos. m@bIEgob-gmgbdggzols
30m@iglo, OmIganoi dgodangds Fomdmgoswaobmm

(90m-ghmo  Lobom) Gmam@3 @obgggg@ol LHm-

ISSN 1512-0996
www.gtu.ge

125

JoLHYH0  ©oRgMgbEosmgdo  gob@mengdol  sdm-
boblbo, ogyboyg®o 3MmEglos, GmIgmoi aodm-

04gbgde dGogoao Goboggdo dogargbols sefg@o-
bomgol. 5dslmobogg, 9b 3GmEglo obsblgddo do-
@omoro 5Hogol gabol  ggeroggdols shggbgoy-
o 3GmEgbos s dolbo 3s®adgB®gdols dggsbgods
100-9000 >JHgegg@o Logombos.

1533569  LOBYBI0: oRyboygdo 3OmiEglo;
90530l M3gOs@MA0; LgdsMadgmydo Jogdgd-

Bob Logdizgs LEMISLH YO0 aobGmangds.

dglogogo
R0bsbly®o  Jomgdo@ogol 33 g3gddo  Eggeb-

g GgoEmosdo  gMm-9Hmo  FoMmmE  asdmyg-
bgdowo  3OmEbos  mGbPHob-gegbdgzol  3GOGY-
Lo. gl ogybogmo 3GmEgbos, GmIgamoi smfgml
50bsblgddo  doBomswo  sfBogol  Lofgobo aobols
(330 gosl.  mMbAGgob-gangbdgszol  LEmJsLGy®o

009909630 YM0 gobBmangds dX, = =—-AX.dt +

LB 3-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
Nl (503), 2017



85003855035 — MATHEMATICS — MATEMATUKA

gBdW, dgogogh gomshogmdol 9ebmd o jog-
B0GogbHL ©> ©Ogogol A M3x@sHOAL, Ay
@og axk =12...m 30980309bHgo0b> > 3bo-
Ark=12...m {Oxgog0

d0gn0 039053 MO gd0ls

LoWgoggdom asdmolsobgds A = YL, apAy.

do@omso bofogo
3oOa0ss  3bmdbogno, Gm3  3356F M0 dgdsbo-
3oL, 6go@mbgdols mgm@ool, LEmJsLFyoo gmbd-
Amaol, Jodoyg®o @goji30gool, KBobsblydo domy-
d93b0g@gdols  Lbgs

ds@ogobs o oM g0l

ddogoem  Logombdo  3db0dgbganmgsb  @menls  oSb-
@90l 0@6IFHgob-gargbdgsol 3GmiEgbo [1-4] gb
3GmEgbo ©> dobo  pobbmyswgdgde  wofg@omy-
S0055 YgLfsgaromo @oG@shy@sdo [S-T]

9bes o>mgbodbmm, G™MI xgH gowgg oG oMols
Lomobo@mp 537 doggdgemo  3o®0dgB@gdols L@o-
BobEgYM0  FgRolgdols Logombgdo [8-12]. Lobm-
3omeE, Jomfggmo dgogagool sbogobo dmzgdy-
oo dmbmy@sgosdo [13].

bodH™dol dobobos m@EIEgob-gangbdgzols Eo-
3oL LEmobRgmo ©oggmgbzosmygmo asbBmeng-
b0l @ goxols 3mgx03096@0L LEs@olGoggdo dg-
Bobgool dgomwogol oedmigds.  ©Ogogel jog-
%0309bd0L Jglogsbgdaom aodmaygbgds dsJlods-
@O0 ©obox gAMbl JgnmEo, Mgo pobEHmmgds
30 (o, dgbodsdolbow, m®bIEgob-ygangbdgzol 3G M-
3ab0) gLabdgEmysbbmdoggdosh Log@Egdo o-
bobogngds. o3 dgdmbgggedo  godmoygbgds  dg3e-
bgdols dgomwogs, Gmdgmog dnggdgmos b3 m-
39690 [14-15]. sbgmo Fgnolgdgdo, Gmym@ G So-
b0'dbygaro bodMmBgdowsb godmdobodgmdls, dogn-
©goE0s s SLod3dGmEPdoe bo@dsamymo. hggbo
306309390 sdIm3obols hodmysmodgdsdwg dmgoy-

gobmm  syioegdgemo 3bgdgd0 ©s dgogygdo oS-
606g@o bodAmIowsb. {Q,F,P} swbodbogl god-

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
Nl (503), 2017

Lo@gdyen bOygen sendosmy® Logdhgl. gmdgem, E

ool bgdo@msdgenydo d56obols

A9 JLg@o

Loghiy, E"=EXEX..XE,B" 560l dm@gmols

o-omagd®s E™-Jo. B sydgmgg Lgds®sdgay@o

bdobobols  Log®igs, OB dolo

J3aLoddsgenygs,
Omdgaoi slOgmgdl 3s®edgB@ygmo Loddsgeols

Goab.  gobgobogsgm  Fgdobgggon  gugdgb®l
X=X(w,0),w € N,0€0,dmdzol 860336gemdgdo
E  Loddogaydos. godgom, pgodsh 960bsodse X-
boodo, aobsfomgdbygmo gOmdsbgmoligseb ©sdmey-
J0RYSIEO ©5330M590900 X1, X3, ., Xn. 0 gamolib-
dgds Amd, 0 yEbmdo 3oMedg@@os s Jmzgdyero
©533003909000 Loggdggeby bagodms dobo dggo-
bgds @owoi 0n(Xy, Xa o, X)) LEo@obGogol Lo
dgogmgdom. oy X1,Xp, .., X, Jg@hggsli  aobgobo-
e

‘dob Bogowgdem dgdnbggzon ggJdm@lL 3bodgbgerm-

mogm OmamaG Y = (X, Xy, ..

d9d000 E™-Jo. sbg G0, gogogmmmdon ©sdmeyz00g-
3900 9099960 9d0L  Yglsdsdols
bHodobiHoga®  bHGgddhaeeb.  {(E",B"}
LogMm9bg d99690@0gs [omdmolddbgds Y-ob gsbofo-

‘dgdmnbgggomo
bmdo

@Jos HOE@mson
Py(4) = P(Y~1(4)),A € B
HO3e63 gbgesgn, Pa() m®o gl ¢gib-
Jaoos: gtmo  ggeewo  s@oli Lod@sgang, beanm
dgmeg — Logh o 3oMsdgHMo. ddogsa dgdmb-
303>80

>@bodbyano 0039

F9bdGos  yerggos
(33 o©ol d0doMm. gobgdo@Gmm @s a35J3L dbge-
39e0Md580.  gmdgom,  Pgp(A) = Poy(A+ h),h € E"
300y30m, G0 Po() ©oggGHbzoGgooros Loddsg-
@0 3gesol dodsdm, h  ggddm®ol dods®-
0P gdom, 0 sOLgdmdl obgmo bodsbigmswo
dpPg bmds, G0 ymggano A € B™-Lomgol ds®my-
da0s AmEmds

PB,th(A) - PQ(A) =t thQ(A)h + O(t), t €R.

ISSN 1512-0996

126 www.gtu.ge



85003855035 — MATHEMATICS — MATEMATUKA

spgogos 0dol Bggbgds, @md dpPy K Py s,
‘dglodsdobow, s@lgdmol Momb-bogmeodols §Fom-
dmgdaemo

dpPg(dx)
Py (dx)
Bo(x, h) 596Jd05L Py bmdols M 0m Yo

Fomdmgoygao gfmpgds Lod@sgeydo s®agdgb@ols
dodod .

= ﬁe (x, h)

‘d9360d6mm, M mastomdgmo Foddmgdgao
3°b3bobeg@ge  dgedogo  gadHm@gdol  Bodetmy-
mgdom. dgladargdganos gl aoblobmg®s gowago@s-
boo  gaddm@gmo  ggarol dodomgargdomss. bo-
069 glms, saMgmag, >@obodbml, GmI mys®om-
dgewo Foddmgdgarol 3b9d> dHo@m@ses  ©sgogdo-
9090 bofommdomo 0b@gadgdol gm@Igenslmsb
Lob@genmasbbmdoangdosh Logdzggddo [16].

gndgon HCE ool Lgdsmodgangdo doandg®-
Aol Loghyg, 53sbmsb hopadols m3g@o@mmo Jogn-
590®-ddo@ol Godolos. dosdob dgygodemos gobgo-
bogoemo Joandg@@-ddo@ols LGOS (Lbgsbs-
0050 39asbeol Lodgyemo) E* c H c E.

g Inggdge Pe(A) gabdgosl yobgobogogm
BOp00G  360535HG0b - gbJgosl  goJlodgdgao
A-Logol, 35dob bggyergd@ogo 3GmEgegHon dga-
30deos 25bgbobmgtmm 53 gubiool Fomdmgdy-
@0 35G539HB0m, Goes3 3mbgdHYmod €O do-
domygamgbom. 53 FoMdmgdyml obg swgbodbogm
dgPy(A)Y. gb 60Fobigeroo bmdss ©s SdLmany-
OO 9F439805 Pg-l dododm. dgbsdsdol @eo-
mb-bogmwodols {omdmgdyal, dmigdgmo bmds-
o garobol Po(4) mmps@ondgmo Foddmgdgemo
gVmegds  3o@odgd®ol dobgogom. ol py(x, V)
Lodom@mmo s@bodbaggh. sbig @M,
dgPg(dx)?

Pe(x,ﬁ) = Pg(d.x)

30J3om, 33odal  dgdmbgggomo X gargdgb@o,

A0denols gobsfogosz s@ols Py(A4). gbowos, G¢d

ISSN 1512-0996
www.gtu.ge

127

X  Lopowg, aotws dgdmbgggomo  3o®edg@@obe,
©oIm goEgd Yoo,  op@gngy,  0-by: X = X(w,0).
doanbg d60dgbgermgsbos, @md bgdmm aoblobmg-
G0 mAo Bodol @mastomdygao  {omdmgdyemo
YOD0IONRSGFI0OgE Y0, JgPdmE JoOmgdymos

0ngmegds 1 [15] gogom, dgbdygagdyaos dgd-
©0ga0 300md960 (9.F. @gay@sdgammdols 30MHMdgdo):

1) X=X(w,0) 909396 0Lsmgols  s@LgdmdL
d

X _
i X9 €0 {[omdmgdymo ggd@meol  dods@mey-

gdom. gl oMol © - E Fogogo sbobgs. godes sdo-
Lo, goggeobbdmm, Gemd [|XI]|E € L,(Q, P);

2) f(x) = E{(X)|X = x} @9bjcos s@ob 335G-
@o aVy3060 gmzamo (6,9) Tyzomoboogols

3) {Ps,0 €0} Bmdsms mxobls gl @mas@om-
dgeo Foddmgdgmo —pe(x,9) 3oGodgd@ol dobye-
300 30dsOMYmgdsms  gHmmOmomdolomgol, @md-

@goog  F9orpgbl Vo805 J30geobl
By € B Log@39do, sdsbmsobsgg, pg(x,9) € L,(E, Pg),

33003

9 € By, 0 € 0;
4) {Pg,0 €0} DBmIsms mxobl ofgl @mys@om-

dngao  Foddmgdygmo  -Bo(x, h),
geosbologol, @mdgemms Eg

dodsGm e gdoms
9ONMd@omds  dgo-
396L E Logdzol d33M03 Jggbogdigl. sdsbmasbogy,
Bo(x,h) € Ly(E,Py), h€Ep,0 €0. 35T0b ooy
daemos Gogmds:

po(x,9) == Py (x, Ke,ﬂ(x)),
oo Kpo(x) = E{(X')I9|X = x}.

Gmame3 [15] 6530030l Jgogygd0wsb 9s8ma-
©0bstgmdl, 8  3sMsdgBdmols dggsligdobomgols dg-
Lodgngdganos aodmgoygbmm dsJbodogy@o sloyg-
Omdols  3M0bi030l
35M05b@0.

HLslOgemasbbmdog gdosbo

gondgom, T:E—R bmdowo sbobgss (LHsGol-
B0god) s g(0) = EgT(X). 3s6mgdygmos 30odgm-

[UNUIY LalOgemasbbmdogn gdbosbo

BO@mdols
350056 0. 39Mdm,

LB 3-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
Nl (503), 2017



85003855035 — MATHEMATICS — MATEMATUKA

0gmdgds 2[15]. godzom gbargemgdymos ng-
m@g9ds l-ob 1-4 300mdgd0. ©ogyndgem, do@mgdy-
o> BHOEMdS

dng(x)Pg(dx) = fT(X) dlng(dx).

E E
d5>dob
, 2 , 2
PRPYI C1C)) B (1C)) S
Eops(Xi ) Eypz (X; E(Xp01X))
‘dg360dbmn, Gm0d 7(0)9 = Egpb(X;9) =

= —EgB3(X; E(X591X)) podmbobamgdsl godg@ols
06gmAdo300 gfmwgds.
sbans 3obgobogrme obdgmdgdomo LiHohobo-
3900 bHOYIHYGo
{(E™, 8", {Py, 0 € 0}} = {E, B, {py, 6 € 0}}".
3[15].  godgom, {E B,{ps, 0 € 0}}
LEsGobA0ggm bAGalda@sdo {pe, 0 € 0} bedoms

odab  @masdomdgmo  Foddmgdgmo I
35(5393 M0l dododm, yggemaob dggdogo  dodo@m -

0 ge19ds
mxobls

@goom. 35906 obdgmdgoon bHsGobHogad bHGad-
AaM5To {Pg, 0 €0} bmdsms ganslil, sp@gmay 9d-
bgdos @mastomdgmo Fomdmgdgmo (9,9, ..,9) 3o
@390@0b 30360 Lg((xy, o) xn); (B4, ., 9,)) 8o
doMm e gdom ©

Lo (G s 0); @, 80)) = ) P )
k=1

= —z Bo (xy; EXX, 91Xy, = xi. D).
k=1

dmygoboano  dgogagdo  Lodgomgdsls  ygodanggls

hodmgosgogmodmm  doJlodognygdo  obisxg@mdols
3Mm0bi030  bempsw Jgdmbgggedo. @opash hggb dm-
dogoendo  oggkodmwgds dbmame  Lsldygao @sm-
©gbmdols 3o@MadgBgdol dgxsligds, sdo@md 3Mobio-
30 dmgoygobmm 03 dgdmbgggolomgol, dmegbsa B
35(5393 o Logmizg Laldgeasbbmdoangdobos.

3obgobogmen gob@magds

n
k=1

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
Nl (503), 2017

YEB  dododmnygmgdolomgols  (gy-

dm3Ixo
godgos hogmgo@mmm, Gmd o3 dgdmbgggodo pg o@
ool 9-bg ©sdmgopgdyeo) my o3 aobGmagdsls
5J3b sdmbsblibo 8- dodomm, olgmo, G™3
d
ao”
>Go0ls 3obLobwg@ e, doTob o7
dmboblbl 0 yiEbmdo JoMsdg@@ol dsdbodsgry@o

o (x;9)

POMYI B0 S

oloxgdmdols  dgmmwon  domgdyemo  dggobgods

gVmogde.
[15] 6500l Igegagdowsb gsdmdwobsdgmdls,

Amd o Jlodognygdo  oboxg@mdols  dggobgods

o0l 3oModgdeols  dogngdygemo s SLodd@Gm-
OO bo@dsgydo dggoligds.

doogo®o dmdgb@o 53 dgmmeols g5dmygbgdolisls
200l @mgstomdygamo  Foddmgdgamol 3mgbs dm-
(39990 bedsms ganslolomgol. dmgoygsbmm g@-
0o domBogo bgdbo @mas@omndygemo  Foddmgdy-
@ol yodembomgajars.

0gmagds 4. gndgom, {Pg,0 € 0} dmdsms ganslo

©mdobo@gdgmos  o-LobBygmo pu bemdom, sdobmsb
Gomb-bogmeodols ‘;—?(x)=rr(9,x) Vo®dmgogeno

V93900 ©0x9M96G0Mgdswos 8- dododm. 35T0b
{Pg,0 €0} DbmBsms ganoll ofgl pe(x;9) @mpe-
Gomdgeo  Foddmgdgmo  35G5393@ols dododon  ©s
do@0goygmos Grognmds

gradn(6,x)9
(0, x)

ol 203m3pobodgmdls
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du

P,
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{Q,F, P} @godbodgdymo s@domy@o

30300,

Lboghige. Hy c Hc H_  3domdgdh@ol  bogdhiggms
Lodggeos  ggoboggamgsbo bowadom. 53 Logdg-
90do Lgomadygar bod@sganbs o bm®dgdl obwyd-
Lo ogom bogdgol 0brgdbl doggfato. bowpadol
M3905@m@0 tH - H_ 3oemdgd@d-ddop@ol m3g@e-

Hm@os. Hy o H_ Log®higgool gengdgb@gdols

ISSN 1512-0996

128 www.gtu.ge



85003855035 — MATHEMATICS — MATEMATUKA

©ofgg0mgdol m3g@oigos dgbodanrgdgemos H  Log-

3ok boddogamom  godmobobmb.

Lgogo®ogano
g4gges goblsboanggmo Log®hig bogmgsgmm Ligdes-
Oodgey@oE. olyg, Gmd i":H, - H.

gndgom, A oséol {@gogo, dgodangds dgdmy-
H-30, &mdgol D(A)

H-90.

bab@gBgeo  m3gHo@mmo
3obbobegmols s®g dzgM0g00
amd A s@ol

sdsbomsb  go-
d9Eolbioo, dgo6000  9Vg3000
bobggotxaaBol  3gbgdodm@o,  OMIgmos Sl
S(t) = et
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Y, — xo = X, + [, AXds, )
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DRIFT PARAMETER ESTIMATION FOR ORNSTEIN-UHLENBECK PROCESS
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ABSTRACT. Let {Q, F, P} be a fixed complete probability space. Let E be a separable reflexive Banach space.
H c E is separable Hilbert space. H, € H c H_ is a triple of Hilbert spaces with quasi-kernel embedding. In these
spaces we write the index of the space itself as the index of the scalar product and norms. The embedding operator
i: H - H_is the Hilbert-Schmidt type operator.

Let B: H_ — H be a Hilbert-Schmidt type operator and w;,t = 0 be a Wiener process in H_. In the Hilbert space
triple H, € H c H_ an Ornstein—Uhlenbeck type stochastic differential equation is considered: dX, = —AX,dt +
oBdw,, X,=x, t =0 where o >0 isan unknown parameter. It is called the volatility parameter and operator
A is called as the drift operator: A = YJ-; aiAy. Ax, k = 1,2,...,m are known as linear operators and a,, k =
1,2, ..., m - as unknown parameters to be estimated based on observations Xm

Consistent and asymptotically normal estimates 4, have been received using maximum likelihood method of

X1, X3, - ., Xy Observations.

KEY WORDS: Diffusion process; drift operator; separable Hilbert space; stochastic differential equation.
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OLLEHKA NAPAMETPA APENU®A ANA NPOLLECCA OPHLUTEMHA-YIEHBEKA

Na6aase N.4. JenaptameHT MaTemaTuku, [PY3UHCKUIN TexHUYeckuin yHueepcuteT, [pysusa, 0175,
Téunucu, yn. M. Koctasa, 77
E-mail: levanlabadze@yahoo.com

PeueH3eHTbI:
A. Kuptapgae, npodeccop [lenaptameHTa maTemMaTuKm dakyabTeTa UHGOPMATUKKN U CUCTEM yripasaeHus MY
E-mail: kirtadze2 @yahoo.com
I. Nunua, accou. npodeccop AenapTrameHTa maTemaTMku dakyibTeTa UHOOPMATUKU U cUCTEM yripaBaeHus Y

E-mail: givififia@yahoo.com

AHHOTAUMA. PaccmaTpuBaetca npouecc OpHwTelHa-YneHbeKa, onpeneneHHbln Ha npoctpaHctee (Q F P) co
3HayeHnamu B mHoxkectee E. E - cenapabenbHoe pedaekcuBHoe npocTpaHcTBo baHaxa. H c E -cenapabensbHoe
npoctpaHcTBo Mmabbepta. H, € H ¢ H_ Tpoika npoctpaHcTB MmabbepTa ¢ KBasuAgepHON BCTaBKOW, a onepaTtop
BctaBku i: H —» H_ onepatop tTnna Mnbbepra-LUimnara.

MNycte W, t = 0 - npouecc Bunepa 8 H_, a B: H - H nuHenHbilh onepatop Tmna Mnvbepta-lmunara.

B Tpoitke npoctpaHcte [unbbepta H, € H c H_ paccmaTtpuBaetca cToxactuyeckoe aubdepeHumanbHoe
ypaBHeHue OpHuwrTeiHa-YneHbeka dX, = —AX,dt + cBdW, Xy > xo, t = 0, raeoc >0 — HEeN3BECTHbIN
KoabduumeHT BonatuabHocTH, a A - onepatop apeitda umeer Bua A = Y e, QiAy, rae Aq, A, ... A, - n3BecTHble
JIMHENHble onepaTopbl, @ Ay, Ay, ... ..., Ay, - HEU3BECTHbIE KOIODULMEHTDI.

MeTofamn MaKCMMasnbHOTO npasaonoaobus Mo HabAAEHUAM X1, X3, ...., X, MONY4YEeHbl COCTOATE/IbHbIE U

aCMMNTOTUYECKM HOPMasbHble oueHkn Gy k = 1,2 .....m koadduumertos a k = 1,2,., m.

KNMKIOYEBBIE C/IOBA: gnddy3mnoHHbIM npolecc; onepatop aApeida; cenapabenbHoe MMAb6epToBO NPOCTPAHCTBO;
CTOXaCTUYeCcKoe ypaBHeHMUe.
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REAL TIME WIRE TAPPING ISSUES - PROBLEMS AND SOLUTIONS
(GEORGIA AND EUROPEAN EXPERIENCE)

N. Phiphia Department of Law, Georgian Technical University, 77 M. Kostava str, 0175 Thilisi, Georgia
E-mail: nikolozphiphia@yahoo.com

Reviewers:
J. Gabelia, Professor, Department of Law, Faculty of Law and International Relations, GTU
E-mail: jemal.gabelia@mail.ru
I. Gabisonia, Professor, Department of Law, Faculty of Law and International Relations, GTU
E-mail: irakli.gabisonia@mail.ru

ABSTRACT. The article refers to the research done under the European Union Framework Programme Erasmus
Mundus BACKIS (2012 - 2741 / 001 — EMA2). Wiretapping (telephone tapping) is a serious intervention in privacy.
Therefore it should be used only in exceptional cases, when other legal remedies are less effective to provide public
security. During the latent investigation the pro rata principle between public and private interests should be
protected.

Use of illegal technical capabilities for obtaining personal information in real time represents the fruit of the
poisonous tree and has no evidential force. Though possession of this information by the third party and its use can
make psychological pressure on a person. Therefore, private life data may be used as blackmail against the person for
various political, investigative or personal purposes threatening democratic society.

Therefore it is extremely important that the function of wire tapping to be be performed by the independent
authorized body, without any political, investigative or personal interest in collecting of personal information. The
function of this independent body will be to provide technical capability for the latent investigation and data transfer
to human rights organs in the cases determined by the legislation.

KEY WORDS: Human rights bodies; monitoring system; personal data; two-key cryptosystem; wire tapping in real
time.
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UDC 621.397.2
SCOPUS CODE 3308

BOMNPOCHI CKPbITHOIO NPOCNYLUUBAHUA B PEA/IbBHOM BPEMEHMU — NPOBJIEMbI U NYTU UX
PELLEHHMA
(rPy31a U EBPOMENCKNI ONbIT)

MNunua H.AQ. [enaptameHT npasa, [PY3NUHCKUI TexHU4Yeckuin yHusepcuteT, pysus, 0175, Téunucu, yn.
M. Kocrtasa, 77

E-mail: nikolozphiphi@yhoo.com

Peu,eH3eHTbI:
Dok, Mabenus, npodeccop [enaptameHTa npasa pakynbTeTa NpaBa U MeXAYHAPOAHbIX OTHOLWEHWI [TY
E-mail: jemal.gabelia@mail.ru
WN. MabucoHums, npodeccop [enaprameHTa npasa GpakyabTeTa NpaBa U MeXAYHAPOAHbIX OTHOLWEHUM [TY
E-mail: irakli.gabisonia@mail.ru

AHHOTALUMUA. MpocnywmsaHue cpeact8 KOMMYHUKALMKN ABNAETCA CEPbe3HbIM BMELLATENbCTBOM B NpPaBa JIMYHOM
KM3HM 4Yenoseka. [M03TOMy ero nNpUMeHeHMe [0/MKHO MPOUCXOAUTb TONbKO B OCOBbIX CAyvasx, KOraa Apyrumu
CpeacTBaMm LOCTUNKEHME NPABOBON Lenun asnaeTca meHee 3PpPeKTUBHbBIM U CO34aETCA ONACHOCTb ANA 3aLLMULLEHHbIX
3aKOHOM Apyrux 6onee 3HauMMbIX 06WMX, obwecTBeHHbIX 6nar. Mpu NpoBeAEHUU CKPbLITHOrO pacciefoBaHuUA
HeobxoAMMOo, YTOObI 3aLmLLEH BblA NMPUHLMN NPONOPLMOHANBHOCTU NYHBIMYHOIO M YaCTHOTO MHTEPECOB.

Mcnonb3oBaHWe HE3aKOHHbIX TEXHUYECKMX BO3MOXKHOCTeN anAa cbopa B peasbHOM BpeMeHUM WHPopMaumu
NINYHOTO XapakTepa npeacTaBnaeT coboll Nnos OTPaBAEHHOrO [epeBa U He MMeeT AO0KasaTenbHOW cuabl. XoTa
obnagaHue 31Ol MHPOpmauUMeln TPeTbUM JNLOM M BNOCNEACTBUM €€ WUCMNO/Ib30BaHME MOMKEeT OKas3aTb MCUXO0J0-
rmyeckoe BO3AENCTBME Ha NMYHOCTb. CrefoBaTenbHO, MYyTEM LUAHTAXa [AaHHble O JIMYHOW KM3HM MOryT ObITb
MCMNONb30BaHbl ANA AOCTUXKEHWUA PA3IUYHbBIX MOJIMTUYECKUX, CNEACTBEHHDIX, MW IMYHBIX LLeae NPOTUB CybbekTa, 4To
CO3aeT ONacHOCTb CAMOMY CYLLECTBOBAHUIO AEMOKPATUYECKOro 0bLLecTBa.

Mcxona us aToro, o4eHb BaXKHO, YTOBbl GYHKUMA CKPLITHOFO NPOCAYLWMBaHUA Bblia y TOro opraHa, y KOTOporo Het
HUKAKOro MWHTepeca (MOAUTMYECKOro, CNeACTBEHHOrO, JMYHOro) cobupatb MHOOPMALMIO /IMYHOFO XapaKTepa.
®yHKLMEN 3TOrO HE3ABUCUMOrO opraHa ByaeT TexHMYecKas BO3MOMKHOCTb CKPbITHOrO MpoCcaywmnBaHma TenedoHHbIX
pa3roBOpPOB M Nepeaaya AaHHbIX MPABO3aLWUTHLIM OpraHam B C/ly4asx, onpeaeneHHbIX 3aKOHO4aTeIbCTBOM.

KNIOYEBDIE C/IOBA: aByxKAlo4eBasa cCUCTeMa; NepCcoHabHble AaHHble; NPaBO3aLLUTHbIE OpraHbl; NPoCcayLWwmMBaHne
B peasibHoe Bpems; CUCTeMa MOHUTOPUHTA.
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33BMOMS L3YMEJOM!

LodoOmmM39wml  Bgdbogzmeo MboggLo@g®Hol bodgsbogdm dOMIgdOL 3OJdMEo sMOL Ym3z9w33oMEs-
MO MHJBIH0MHGOSO0 39MH0MPEO 3o0m(39ds, HMIYEOE MJAOLEHMOMBWWos MdEgbody LogHmsdm®molim
9mbs399ms 05BsYo0.

* bLEASAOS (F00PYOS JoBM, 0bOLYIM, G 9690%g) J39YbIdS MBOYOBsOL 965%Y.

* LASGHO0L SZGHMOMS MOMPIOMDS 56 b 50qTsEgdMmgl Lodl.

*533™MOL  99mdeos  LogsdmdEgdanm  bobwdo 39930 35300Lsm30L  dMmy3sfmeml 96  gwgd@BHHmbmwo
gmb@oom sagamomcemlosakhli@yahoo.com doLsdsenBY  459ma309Do36mL ghmo b Godwgbodg LiEs-
G095, 53Mgm39 MbsOMNYWo  ©MIMTYEEHIG00L ILZBYMIOMWO Bs0wgdo, TogMsd 3MgOMEOol gHo
Bmdg™do gs9md399bgds dbmermo mGo 6sddgzs60.

ger. aebdom bdsool gsdmg bsgbols 890ob393580 3oobmgo gsomgzserolifobmor d9dggo dmabmzbgdo:
- Subject g9em80 (02985) 80102003909 359890l @sbsbIE9BS 5 53(DMHOL (33¢92B980L) 33560.

- 850m04996900 0ol dodsge98s (Attach).

- OO FeaeaemmBol 3soemol 89dobg93580 35900496900 sG40359G0 (ZIP, RAR).

* bAoB0s F9gbowwo Wbs oymb ToHMETYBHY39EgdoLy s BHIMT0bMEIMPO0L ©O(3300. S3GMOO
(53¢™Mg00) s Hg396%96¢ OO 3sbIblL 539095 LEsEHO0L FobssOULLS s bodobbby.

* 306500000 Bodo®mggwrml ¢gdbolzm®o Mboggdlodg@ol IMmdgdol 3Mgdwwo sMHOL 5653MmIgMH 30O
299m390s, Bz960 09360960 05658HMBWGdOLS s MIEMOBEHIOOLMZ0L LGHGHOOL 358mJ39Ybgds YGIsLMs.

* 15JoMmM3gML  G9dbozMMo  MbogxMLOGHYBHOL  535©980MMo  LodFmlb N 200  syqbowgdom
(22.01.2010¢.), x0Bo3zm®s 30635, OGMIJWOE SO oM0L bods®mzgwml  Ggdbogm®o  boggdbodg@ol
0565390mAgero, OHMIGIoL  3M9ddo  LEHsGHoob  458md39ybgdolomzgol  fobslffs® mbws 8go@sbml 96
2°090mMoEbmb LoFo®m mabbs (1 33900 — 10 sM0o) s LEHGH0L MIMTIBEHIGON (MO MY3goBos @
mO560Bs3ool bodgabogm LosdFml dodo®Mmzs LEHIGO0L LEGw-ob FHMIGOOL 3MgdwMwdo gsdmdzgybgdol
99Lobgd) EIMNML 4oobEOL J30M0. MBS0 ,35bEOL ©BOTbMEgds* Mbs BsoFgHML ,LEsGHOOL
299mg394b6gd0L LoMadyegds.

boeg-ob bsdsbzm 6933000g805: bbod bsgsGrozgameml Bgfbozamo #60396bodgdo; bsowgbdognoisgom
3o 211349192; Godmgbol 8s6z0: bsbgerdpogm bsbobs; dodmgdol sbsbgengds: bsbobol gkoosbo

36350000; 85630L 3m@0: TRESGE22; J0dmgb0l s6350080: bsbsbobm oo 708977259.

30535DMdm 159360 gHm LGsEHool 35530MTgdOL Holl:

o LBHOG0s FoMdmEygbowo Mbs ogml bsdgIo Loboom A4 gmOIs@ol RFMOEIWDY, 9MbsIwgd
5 439M0bs (509900 — 2 19, 0bEBHgM3zs5wo — 1,5).
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bEAOGos FguOMEgdywo bs ogml doc 96 docx gosowol Lsboo (MS Word) s bsfigdowo
— 6gd0Ldog® BoaboE® Fo@sMgdgeby;

Joe00m@o GaduGHobogzgol godmoygbgo IhogEo Acadnusx, bemds 12;

06obrEo s HYLmeo GgdbGgdologol — dhox@o Times New Roman, bmds 12;

LBo@G0sb vbs gHmzmEgl 39990 0b6xM®To30s:
153 (116039MLoEMM0 SMBOMO JESLOGO3ZHG0S) JMOO.

360d900 93BMMOL (53GHMOIYOL) s M396BgbEHIOOL Fglsbgd oG, 0baEoly® ©s by
9690%9:

g39ms  933MOMOL  Lobgeo s a39M0 LW, E-mail-o, bsdgsboghm §moads s bozmb@sd@dm
GIggmbo;

0935053960l ©abobgEgds. MmMRB0BsEo0l LOHYIOo Lobgwfmgds — ymzgwo s53GHMMOL FMTomdols
5000, J399969, Jocsgdo.

M9396%g6EGH™s 34350900 s LEbgEgdo LS, JEgdEOHMbMwo GmLEOL dobsdsdmo, LsdgzbogOm
@905, ©©735MFH599BGOL 96 LodTom 5ROl IlObYEgds.

LBo@os bos 8goEoggL:

Bm@9300L  JoMoram, 0baolvy® ©s Gy 9bgdbyg (100—150 LoByzs). eiebmgero dzombagerobsor-

30 sbexhsgos  stob  bdsdool  Gobsstlobs s Gsbdo  gsdmpgleremo  39¢7930b  Gggg960b  dgbsbgd
0b65mGAs5300b 9H0sgm00 fystim. bferdbgo 080 s6bsbmzms3b 0bBdgegblb dabog®mol bsdkbmdol dodstor s,

As8sbsqsdg, beamgoanl, sofiyml oli3o9b0s sg¢heakborsbh, 3sdrombegeals bdsdool beswemro Bgdbdo s 5.0.

36mBsaos w1bgs ogeabs:

0695068530290 (56 «9bs dgogs30gl bmgow bodyz98bs s 3msbdb);
A976H0 0bgcrobryt s Grybeen 96989 b 0yl mBHogobseritio;

abs sbsbsgb bhooob dotoomso Jobsstbls s 33¢m930L F9c098980;
BAO2IA00G98-9¢m0 (8039398m09L bhodosdo §9cogag8ol s@Pgtol ¢rmgozsl).

29bgs Fgopsz09b:

UAshoob bsgsbl, 09956, Gobsbl (Geadengdbsg 29000039800 08 d9gdombzg3580, 0wy gb 56 sGob 3bso
bdyoGool bsosemosb);

22¢79306  B3¢35(980L dgoreaols 56 Ggormqeacrmgosl (bsddscl BshsGgboli Ggom@ob s6 dgoremaom-
@800b s@P9cs Jdobsbdgferbocros od d9dobz93500, 0w 0830 835002006935 Losberoom, Usobdg®gbers
deapg0-9¢m0 bs36HmIob 0395¢7bs bGHoboo);

38€J80b F9@g898b;
J90098980b 359029969800 st395¢l;
@oli39650;
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Lo3396dm LoGY3goL, oEsgOIEl 56dS6OL BobgEz0m (JoBME, 0Byl ©s G gbgdby);
LEHG0590 J39LsM MmO 5dM3ZgMO Tglogoel, oMM Bofowl s oligzbal;

LOsmgdoL 96 BmGHM™IdOL  3330MG IO 350056@L, FguOrMEgdEl  BadoLdogMO MR MO
ROIoBH0m, FoMBIZ5MBS — 5653 gd 150 dpi-Uo.

@OoOINOIO?
LogOHmodm®mobm bodgsboghm  gm@bsangdol Imbszgdms 8sBgdOL Mg3mIgbsoom, dsdmygbadwmwo
@OGHIMGHIOHOL MomEIbMds LobM3zgE0s 0gmb 5MH5Bs3Egd S00b..

§9600ma039600 359mbsdzgybgdge BEGOEH0580 godmygbgdwo wo@gMsdOMol gosxm®Igdols Falb:

g439@s 93GHMMOL 3395M0 s 0bogoswgdo dmEgdmwo Mbs 0gml Wosmoby®mo 56060l sbmgdom, g.0.

AMBLEOGHIMS300m, LEIGHO0L LabgEHmEgds — MsMATb0EO 0baEOlwMI©, yos®ml (39MbsEol, FHMIgdOL

3609090b, 306839M96300L Foboegdol) LobgafmEgds — GHOBLEOEIME00m; Fodmbaligegmo dmbaigdgdo

— 0baol® 965%9 (LESGHO0L 9bs Bogmomgds OHRbowgdYO).

©@0GhgMsGHeMS (60dmdo)

1.

Jacques Sapir. Energy security as a common advantages.

http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

“Official website of the International Energy Agency:

http://www.iea org/topics/energysecurity/” (In English).

International Energy Agency “Key World Energy Statistics” 2014 (In English).

Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian)

G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqgnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis

Proceedings. N18 2014. Thilisi (In Georgian).

300350md0  LEGHooL  FoMmdmygbolomgol  Logomm  ©M3MIFBEHE00L  BsIMbsmZoel  Lods®mggermls

3996037960 “960396L0EHIEHOL 96FIOMIGBOLS s EMJEHMOBEJdOLMZOU:

* MO0 MHg396%os (ob. bodmdo)

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

* 35370GIGHOL bogsdmdEgderm boddol sMYMBMO30 3030LooL MmJdol s8mbsfgdo

(ob. 6Bodnm3o) http://publishhouse.gtu.ge/site_files/aqgtis forma.docx

©03799950980 ©8:{jagdrwwo Ybes 0gal FozndIHEL 893woo.
3806 Jgryderos boddsqo 3s8moygbmb 3598-9¢mol 9%0r-9(00 Beagmer bmdgo.
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39030l bod=do

bagoMggerml $gbogamo gboggObodadol BO3ILHIOOL

LoLHogrm-LsdgEbog®m o ghHs@eol ©MZMIM 030 3ndobool
s &oNe

Ubmdsls guitgdmebgb:

MRMIMH030 3mdobool 936m9d0:

(Gozmoongo 3mBolool G9dswagbermds)

256bsbogao  LEHIGHOOL S3EMMO/S3EHMMYD0: (Formomge bsbgero @5 33560 bEHLs®, bsddsm s@30ero ©s

UsG96609002 prac0g8s, 535009002960 bstobbo beeiems, gem. 3e2lds, bs326359(52 B3ger9930260).
1

2

3

69396%963900: (Gorymomgor bsbgero @s 33560 bEwes@, bsdrdsm spgoeo @s bsdgsbogtier fmmgbs, 535@09009G0
bstobbo beepems, gem. 302bds, bs3026959502 Bger9930260).
1

2

360l dmfizgmeo L3gEosgrolBgdo:

1. 653630l obbowgs

2 (Bogomoogo gigaedgdeb wsbsbyegbs)
Lobfogem-s3g360960 wo@gMo@ Mol sdaMmd®m0og 3mdolosdo oblobowggms dgdmgos
33GMOHOL/533MMd0L doge 3cmIBogdero badgboghm LGs@Eos

(Bor30000907 bdsoob beryemo @sbsbyengds)

Lobfogem-lsdg360gMm Wo@gMs@ Mol sMHRMOdMO30 3ndolool Jogh asdmymaowos MYi39bBgbdgdo:
1

2
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2. 6536030L Loy s 4sbbowgs

1. 3mobdobgls: 533MMOL/53EMMGdOL (GoL102003903) 0b6RMGDs305 3oBLabOEZ s FoMmImygbowo bGs@ool
dqLobgd.

6586m30l sbrahsz0s

3. 9moldobgl:  M9EgbbgbEoL/Mg396%g6GYdOL  (Bomm00gm)  SGymAgbBoMgdmmo  Fgxsbgds  bGs@ool
394G MMdoL, bLosbrol s gsdmEgdol doBsbdgfimbowmdol gbobgd.

4. 9molidobgl:  Bo3MWEHIBHOL  bsdolbol  MHOHMB3zgwymaol  LsdbobwMol  sbggbs-Mg3mIgbwagos
(Go909003900 Ar2dbligbgdarol 3065mBs) LBOGHO0L godmigdol Gglabgd.

sBOO godmmdzqgL:

055¢0p0b9UL:
Bogdo®mggeml ¢gdbozn®o 1bogg®Lodgdol Bogrnwdgdob

(Bogm00290> B39 EIOOL @sbsbgergds)

Lobfogem-Ledg3609MHM WOoEIN GOl MAMOdMOZ 3MTobosdo dsblsbowggws dgdmgo©s
93GMOOL/53BHMMgd0L Foge IMTBsYdwo Lsdgaboghm bEGsGos

(Boggo0030> bhsools bszyemo sbsbgengbs)

933965305L 9f93L LEIGH0L A59MI399b69gdsL LEGHY-ob IOHMTsms MO Edo.

B53MEIHOL MYMIMG0Z0 3:30LOOL 130X MIsMY

3dobools dogzsbo

33obool §fgg6gdo: 393790 AIHOL ©IOMFMOIMG 030 3mTobool 933X MIsGOL
bgewdmfgmob Lobsdzoamals 3soliBMgd
B39 HIOOL ©93950 (Bgerdeafys)
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063635300 9. ML

3. 6596™dd0 LMo sIMEIbOL dm3eng dodmbogngs
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5. 06050 5B39JGHJd0, OMIYOO3 IbboEIMWs s3EMMOL Boge
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30000905)

7. ©93396%963H0L 23500 5 Lobgeo LOHYISE, LETMTom SO0, Bsdg3bogemm frqgds,
Lo3MmbESIB™ 0bBMMTo305-9¢. BMbEAES (LESG00L M939bBoMYdOL dgdmbggzsdo
©9396%96E0L 3mMbs399900 259tmd39969d99c0 046935 biEeEosLMb 9Mm)
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Guidelines for Authors!

Collection of Academic Works of Georgian Technical University is a quarterly refereed periodical included in

several international journal lists.

An article (accepted in Georgian, English or Russian) is published in the original language;

The number of authors of an article should not exceed three;

Authors should submit original copies of one or more articles for publication to the publishing house or send scan
versions to sagamomcemlosakhli@yahoo.com along with supporting documentation, but only two articles from

the same author(s) will be published in one edition;

To submit scan versions via email please follow the instructions:
— In the Subject line indicate the collection of works and the name(s) of author(s).
—  Attach the file(s) properly;

— Use ZIP or RAR file compressors in case of large files to attach.

The article should be literal, well-structured and apply proper terminology to convey the author’s constructive
arguments relevant to the subject. The authors and reviewers are responsible for the content and quality of an article;
The collection of works of GTU is a non-commercial publication and running the articles of our researchers and for
PhD students is free of charge;

According to the Resolution No.200 of GTU Academic Council (22.01.2010), authors who are not the employees at
the University, should make the preliminary payment by cash or transfer to have their paper published (10 GEL
per page). Copy of the payment receipt should be enclosed with the supporting documentation (two reviews and
a reference by the organization’s academic board on publishing the article in GTU collection of scientific papers).

“Cost of article publication” shall appear as subject in the “purpose of payment” field.

GTU bank details: LEPL Georgian Technical University; organization’s identification number 211349192;

beneficiary bank: State Treasury; beneficiary: joint treasury account; bank code: TRESGE22; Account number:
treasury code 708977259.

How to form an academic article:

e The text should be presented in print-out form (A4), no less than 5 pages (margins - 2 cm, line spacing - 1,5);
e Only MS Word versions of texts are accepted (doc or docx) presented electronically on any magnetic carrier;
e For Georgian texts: font - Acadnusx, font size - 12 pt;

e For English and Russian texts: font - Times New Roman, font size - 12 pt.

The accompanying information to the article should include:

Universal Decimal Classification (UDC)
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Information about the author(s) and reviewers in Georgian, English and Russian:
Full name, academic title, email and phone number of each author;
Department, full name of organization — place of employment of each author, area/town, country;

Full name, email, academic title, department or place of employment of each reviewer.

The article should include:

An abstract in Georgian, English and Russian (100-150 words long). For foreign readers an abstract is the only
source of information about the content of an article and results of the research conveyed by it. An abstract
therefore defines the reader’s interest towards the article and possibility of further outreach to the author for
the full text, etc.

An abstract should be:

Informative (free of generalized terms and statements);
Original (with quality translations in English and Russian with the proper application of terminology);
Specific (conveying the core content of an article);

Properly structured (consistent with the research results given in the article).

An abstract should contain:

The subject, topic and objective of an article (indicated in case if these are not clear from the title);

Method or methodology of research performed (expected to be described when and if this method or
methodology are new and interesting with reference to the article);

Research results;

Area of application of research results;

Conclusion.

Key words sorted by alphabet (Georgian, English and Russian);
Sections should be outlined Introduction, Main Part and Conclusion;

Digital version of drawings or images in any graphic format, resolution 150 dpi;

Reference
By the recommendations of Databases of International Scientific Journals the number of references should be

no less than ten.

How to form the reference section in the article:

Name and surname of each author should be given in Latin letter initials, title of the articles — translated in English,

name of the source (journal, collection of works, conference materials) — with transliteration (original language of the

article should be indicated in brackets).

References (sample)

1.

Jacques Sapir. Energy security as a common advantages.

http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).
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2. “Official website of the International Energy Agency:
http://www.iea org/topics/energysecurity/” (In English).
International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian).

5. Svanidze G.G., Gagua V.P., Sukhishvili E.V. “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqgnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
Proceedings. N18 2014. Thilisi (In Georgian).

Requirements for the submission of articles by the employees and for PhD students of Georgian Technical
University:
e Two reviews (see the sample at)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx
e Minutes of the sectoral committee of the faculty publishing (see the sample at)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

Documents should be verified with the faculty stamp.

Notice to Authors

Authors may consider one of the previous editions of GTU Collection of Academic Works as an example
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K cBeaeHuio asTopos!

CO60PHMK Hay4HbIX TPYAO0B [PY3NHCKOro TEXHUYECKOrO YHUBEPCUTETA ABNAETCA eXeKBapTaibHbIM pedepupyembim
nepuoanyecknm nsgaHnem, KoTopoe 3aperucTpMpPoBaHO B HECKOIbKMX MeXAYHAPOAHbIX 6a3ax AaHHbIX.
e CrtaTbM (NPMHMMAIOTCA Ha FPY3MHCKOM, aHIIMACKOM, PYCCKOM fA3blKax) NyB/IMKYIOTCA Ha A3blKe OpUTrMHana.
e Ko/IM4yecTBO aBTOPOB CTAaTbW He AOKHO NpeBbIWaTh 3.
e ABTOP MOMET MpenocTaBnATb A Nyb6avkauum B M3paTeNbCKOM gOME WAW MO 3NEKTPOHHOM noyTe (Ha
cneayolwmin agpec: sagamomcemlosakhli@yahoo.com) ogHy uan HeckonbKo cTaTei, a TakKe B CKaHMpPOBaH-
HbIX dalifax conyTCTBYIOWYHO AOKYMEHTaUMio, HO B OAHOM HOMepe MOryT ObiTb ONyb6/MKOBaHbl TO/bKO ABe

paboTbl.

® B cayyae cmameli, npucbinaemMsix ro 3. noyme, npoceba npedycmompemes caedyroujue mpebosaHus:
- YyKaszame 8 31. Subject-e HazeaHue cbopHUKA (mema) u hamunuro asmopa (aemopos);
- ucnosv3zosams Attach (npunoxcume ¢halin);

- 8 cny4yae 60abwW020 0bvbema ¢palina npumeHums apxusamop (ZIP, RAR).

e (CTaTbs [O/IKHA BbITb COCTABNEHA MPAMOTHO, C COBAlOAEHMEM TepMUHONOTMU. ABTOP (aBTOpPbI) U PELLEH3EHTbI
HeCyT OTBETCTBEHHOCTb 3a COAEPKaHUe U KaueCTBO CTaTbMu.

e [locKONbKy CO0PHMK TPYA0B [PY3MHCKOrO TEXHUYECKOTO YHUBEPCUTETA ABNAETCA HEKOMMEPYECKUM U3LaHUEM,
ONA COTPYAHUKOB CTaTbu Ny6MKytoTCA 6ecnnaTtHo.

e CornacHo NocCTaHOB/IEHUIO aKagemumyeckoro coseta Ne200 (22.01.2010 r.), du3myeckoe nMLO, He ABasoLLEeecA
COTPYAHUKOM YHUBEPCUTETA, 415 NyOAMKaLMKM cTaTby B COOPHUKE TPYA0B LOKHO 3apaHee BHECTM UAU NepPEedYncnmnTb
Heobxogumyto cymmy (1 ctpaHuua ctomT 10 napu) 3a CTaTbiO M COOTBETCTBYHIOLLYIO AOKYMEHTALMIO (4BE peL.eH3UnN U
HanpaB/NeHWe HAyYHOro COBeTa OpraHu3auumn o nybankaumm ctaTbm B cbopHuKe Tpyaos [TY), NpMnoxKMB cnpasKky ob

onnaTe. B rpade «HasHaueHue onnaTbl» caeayeT 3anmcaTb KCTOMMOCTb NYBAMKALMM CTaTbU.

baHkoecKue pekeusumol TY: KOpuduyeckoe nuyo nybauvyHozo npaea (KOJ/IMM); py3uHcKuii mexHu4ecKuii
yHusepcumem; udeHmugpuUKayuoHHbIli ko0 211349192; 6aHK npuema; 20CyO0apCMEeHHAA KA3HA; Ha3edHue

nonyyamens: eOuHvlii ciem Ka3Hbl; KOO 6aHKa: TRESGE22; cuem noayyamens: Kod Ka3Hol 708977259.

MNpeanaraem nopaaoK opopmneHUa HayuyHOM CTaTbu:

e CTaTbA A0JIXKHa bbITb NpeAcTaBNeHa B HanNeyaTaHHOM BUAE Ha cTpaHuue dopmata A4, copeprKaTb He MeHblue 5
cTpaHuy, (nons — 2 cm, uHTepsan — 1,5);

® (TaTbA A0/IKHA ObITb BbINOIHEHA B BUuAe ¢aiina doc uam docx (MS Word) 1 3anucaHa Ha nto6om MarHUTHOM
HocuTene;

®  [ONA TPY3NHCKOro TeKCTa NPUMeEHATb WpndT Acadnusx, pasmep 12;

e WpUdT 4NN aHINUIACKOro U pycckoro TekctoB Times New Roman, pasmep 12;
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CTaTbA A0/MKHA CONPOBOXKAATLCA Cheaylolei tHpopmaLmei:

Koa YAK (YHuBepcanbHas gecatnyHana Knaccuduraums).

CeefieHua 06 aBTope (aBTOpPax) Ha rPy3NHCKOM, aHTIMACKOM M PYCCKOM fA3bIKaxX:

NONHOCTbIO UM U damunnns asTopa (aBTopos), E-mail, HayyHas cTeneHb U KOHTaKTHbIN TenedoH;
Ha3BaHVe AenapTameHTa, NoHOe Ha3BaHMe OpraHM3aunmn — MecTo paboTbl KaXA0ro asTopa — CTpaHa, ropoa;

NONHOCTbIO CI)aMMI'IMVI N MMeHa peueH3eHTOoB, agpec 3I'IEKTpOHHOl71 noYyTbl, Hay4HOEe 3BaHWe, Ha3BaHWe genap-

TaMeHTa Uan mecta pa60TbI.

K cTtatbe A0NKHbI NnpunaraTbea:

AHHOTaUMA Ha TPY3MHCKOM, aHI/IMMCKOM M pycckom A3bikax (100-150 cnos). a8 uHocmpaHHbix Yyumameneii

aHHoOmMayusa aendaemca e0uHCMBEHHbIM UCMOYHUKOM qu)opmauuu 0 pe3ynbmamax uccnedosaHull, npueedeHHblx

8 codepycaHuu cmamou. UMeHHO 3mo onpedesnsem uHmMepec y4eHo20 K pabome u, coomeemcmeeHHO, ycesnaHue

Hayameo ducxyccuro € aemopom, NoO3HAKOMUM®bCA C MNOAIHbIM MeKcmom cmambsu u m.o.

AHHOMayusa 0oa1Ha bbime:

UHGOPMAYUOHHOTL (He O0NICHA codepacamb 00WUX Cl08 U Ppas);

OPUUHATILHOU (NePedod HA AHRIULICKOM U SDY3UHCKOM A3bIKAX O0JJNCeH OblMmb KAUECMEeHHDbIl, Npu nepesooe
cnedyem ucnonb308amy CREYuaibHy MEPMUHONIOSUIO),

€O0epACamenbHol (O0NIHCHA OMPANCAMb OCHOBHOE COOEPICAHUE CIAMbU U Pe3YIbMAmbl UCCLE008AHUS),

CMPYKMYpUpO8aHHolL (ciedosams 8 CImambye J102uKe ONUCAHUSL Pe3YIbMAamos).

JonxHa codepycame:

npeomMem cmamoeu, memy, uenb (KOmMopble yKa3bieaom 8 Mmom cay4vyae, ecau 3mo He ACHO U3 3a2/a8us
cmameu);

mMemoO uau memodosoeurd NposedeHHo20 uccnedosaHus (onucaHue mMemood Uuau memodosoauu
nposedeHHol pabomsi uenecoobpasHo 8 MOM Cay4ae, ecsu OHU 8bI0eAAIOMCA HOBU3HOU, UHMEPECHbI C MOYKU
3peHus 0aHHoli pabomel);

pe3yanbmamsi Uccnedo8aHus;

apeas ucnosb308aHUA pe3ysbmamos;

8b1800bI;

K/JtoYeBble C/I0Ba, PACNONOXKEHHbIE N0 andaBUTy (Ha FPY3MHCKOM, aHTTMIACKOM U PYCCKOM A3bIKaX);
B CTaTbe A0/IXKHbl ObITb BblAe/eHbl MOA3ar0N0BKMW: BBEAEHWNE, OCHOBHAA YacTb M 3aK/toueHMe (BbiBOAbI);
KOMMbIOTEPHbIE BapMaHTbl YepTexxen nnmn potorpaduii 4o/1XKHbI ObITb BbINOJIHEHbI B 1t060M rpaduryeckom

dopmarTe, paspewieHnem — He meHee 150 dpi.

Jlutepatypa

Mo pekomeHZauuu 6a3bl JAHHBIX MEXAYHAPOAHbLIX HAY4YHbIX YKYPHANOB, YMCAO WCMONL30BAHHON NUTepaTypbl

YKEeNaTeNbHO A0/KHO b6biTb He meHbLue 10.
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Mpepacrasnaem nopaaok opopmneHna B ny6anKyemoii ctaTbe UCNO/Ib30BaHHOW ANTepaTypbl:

damnama U MHULMANbLI BCEX aBTOPOB AOKHbI ObiTb BbINOJHEHbI ByKBaMW NaTUHCKOro andasuTa, T.e. TPAHCIMU-
Tepauumeil; Ha3BaHWe CTaTbM C NEPEBOAOM Ha aHMIMACKUIN A3bIK; Ha3BaHME UCTOUYHUKOB (KypHana, cbopHMKa TPyAaos,

MaTepuanoB KOHbepeHUNN) — TpaHCAUTepPaLMel (A3bIK CTaTbM YKa3aH B CKOOKax).

JNutepatypa (O6paseu)

1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
http://www.iea org/topics/energysecurity/” (In English).
International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian)
G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze “The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
Proceedings. N18 2014. Thilisi (In Georgian).

[Ona npepcraBneHnaA craTbm A0MKEH 6bITb NPUNOXKEH NepeyeHb HEO6XOAMMbIX AOKYMEeHTOB A4 COTPYAHWUKOB U

LOKTOpPaHTOB PY3NHCKOro TEXHUYECKOro YHUBepcuTeTa:

e Be peueH3uun (cm. obpasel)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

e BbINWCKa U3 NPOTOKO/1A OTPAC/IEBOM KOMUCCUM MO U3AaTeNbCKOMY Aeny dakyabTeTa (cm. obpasel)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

AOKYMEHTbI A0/1XKHbI 6bITb yO0CTOBEPEHDbI Ne4YaTbio ¢aKyaneTa.

Asmop moxcem ucnons3osams 8 Kayecmee o6pasya oOuH u3 NocaedHUX HOMepPOos8 U30aHUS.
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