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USING AN OZONE GENERATOR ,,SAMANI - 2" IN WINEMAKING

L. Tabatadze Department of Food Industry, Georgian Technical University, 68a M. Kostava str, 0175
Thilisi, Georgia
E-mail: l.tabatadze@gtu.ge

Reviewers:
G. Beruashvili, Associate Professor, Department of Food Industry, Faculty of Transportation and Mechanical
Engineering, GTU
E-mail: giorgiberual@mail.ru
G. Gugulashvili, Professor, Department of Food Industry, Faculty of Transportation and Mechanical Engineering, GTU
E-mail: givigugulashvili@gmail.com

ABSTRACT. The paper considers the use of ozone in the food industry, in medicine and in chemical industry as a
means of disinfection and sterilization. In this regard, the research teams of the Georgian Technical University, Iv.
Javakhishvili Thilisi State University and company “Velimisioni” developed ozone generator “Samani— 2"’ to use it in
winemaking and winegrowing for disinfection of the equipment and as a protective agent in vineyards against
microbiological contamination.

Most operations require special preparation of process pipelines, and service equipment. Disinfection and
sterilization of the internal surfaces of the equipment determine the quality and shelf life of the wine, since they
directly affect the organoleptic characteristics and the resistance of the wine to obtain an ecologically clean product.

In winemaking, the use of ozone has tremendous advantage for its high antibacterial activity in minimal contact
conditions. The use of ozone in agriculture, particularly in winemaking, can almost completely replace all the
chemicals used in the vineyard. As a result it means the end to pesticides and environmental pollution.

KEY WORDS: Disinfection; microbes; ozone generator; winemaking.
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MCNOJ/ZIb3OBAHUE O30HOIEHEPATOPA ,,CAMAHM - 2" B BUHOAENUU

TabaTtagse /1.B. JenapTaMeHT nuwesol UHAYCTPUK, TPY3UHCKNI TEXHUYECKUIA YyHUBepcuTeT, Mpysus, 0175,
T6unucu, yn. M. Koctasa, 68*
E-mail: l.tabatadze@gtu.ge

PeueH3eHTbI:
. Bepyawsunu, accou. npodeccop JenaptameHTa NULEBON MHAYCTPUM dakyabTeTa TpaHCNopTa M MaLMHO-
cTpoeHna Ty
E-mail: giorgiberual@mail.ru
I. Tyrynawsuam, npodeccop JenapTameHTa NULLEBON MHAYCTPMM aKyibTeTa TpaHCNOPTa U MalMHOCTpoeHus MY
E-mail: givigugulashvili@gmail.com

AHHOTALUMUA. B pabote oTmeyaeTca NpUMMEHEHWE O30Ha B MULLEBON MPOMbIWAEHHOCTU, B MeAULUMHE U B
XMMWYECKOM NMPOMBILLNEHHOCTM KaK cpeacTBa Ae3nHdeKumm u ctepunmsaumm. C aTol Lenbto HayvyHas rpynna FpysuHc-
KOO0 TEXHUYECKOro yHusepcuTeta, TIY u KomnaHua ,,BenMumucroHn” cneumasnbHo Ana 3ToW uenu paspabotanu
o30HoreHepaTop «CamaHKu-2», KOTOpbI Obln UCMONb30BAaH B BUHOAENMM WU B BUHOrpagapcree Ana Ae3nmHobekuuu
0obopyAoBaHMA M B KayecTBe 3aLUMTHOIO areHTa Ha BUMHOrpafgHWKax Aans 6opbbbl ¢ MUKPOBMONOrMYeCcKUMHU
3arpA3HEeHNAMM.

Bo/bWWHCTBO onepaumit TpebytoT 0cobo NOArOTOBKU TEXHOOrMYEecKUX TPybonpoBoAoB M BCNOMOraTe/IbHOroO
obopyaoBaHua. JesnHbeKuma U cTepuamnsaLma BHYTPEHHUX NOBEPXHOCTEN 060pyAOBaHMA ONPeaenatoT KauyecTBo U
CPOK XpaHEeHMA BMHA, TaK KaK HanpAMyl BAMAIOT Ha OPraHONENnTUYECKMe MNOoKas3aTeM U CTOMKOCTb BMHa ANA
NOAyYeHUA IKONOTMYECKN YUCTOro NPOAYKTa.

B BMHOAE/NMM UCNONBb30BAaHME 030HA MMEET OFPOMHOE NPEUMYLLLECTBO BBUAY CBOEN BbICOKOW aHTUBaKTepuanbHoOM
AKTUBHOCTM B MMHMMA/bHbIX KOHTAKTHbIX YCN0BUAX. Mcnonb3oBaHMe 030Ha B CE/IbCKOM XO3AWCTBE, B YAaCTHOCTU B
BUHOZENIUN MOXET NOYTU NONHOCTbIO 3aMEHUTb BCE XMMUYECKNe CpeCTBa, UCNO/b3yeMble Ha BUHOrpagHuKe. A aTo
O3HayaeT KoHeL, NecTMLMAaM 1 3arpssHEHMIO OKPYHKatoLWwen cpeabl.

K/NTIOYEBbLIE C/IOBA: BuHOAeNNe; Ae3nHbeKLMA; MUKPODObI; 030HOreHepaTop.
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USING AN OZONE GENERATOR ,,SAMANI - 2" FOR THE DISINFECTION OF BOOKS ABSTRACT

L. Tabatadze Department of Food Industry, Georgian Technical University, 68a M. Kostava str, 0175
Thilisi, Georgia
E-mail: l.tabatadze@gtu.ge

Reviewers:
G. Beruashvili, Associate Professor, Department of Food Industry, Faculty of Transportation and Mechanical
Engineering, GTU
E-mail: giorgiberual@mail.ru
G. Gugulashvili, Professor, Department of Food Industry, Faculty of Transportation and Mechanical Engineering, GTU
E-mail: givigugulashvili@gmail.com

ABSTRACT. Undoubted advantages of ozone technologies are high application efficiency, low cost of installation
and maintenance costs and environmental safety. However, it should be noted that ozone is not an absolutely safe
substance and at high concentrations it’s considered a toxic gas. The maximum allowable concentration of ozone in
the air is assumed to be 0.1 mg/m3, at a temperature of 273 K and at a pressure of 1 atm. In this regard, the use of
ozone technology involves the use of techniques for monitoring the concentration of ozone in technological
processes. Ozone drastically reduces bactericidal contamination of surfaces. It's especially successful to use ozone
when processing surfaces not resistant to temperature treatment and also destroyed by acids or alkalis as well.

The article describes the use of ozone in various areas of the national economy as a means of disinfection and
sterilization. In this regard, the research teams of the Georgian Technical University, Iv. Javakhishvili Thilisi State
University and company “Velimisioni” developed ozone generator of various power and modifications to disinfect
specific objects. One of these ozone generators is “Samani— 2" which was used in libraries for the disinfection of books.

KEY WORDS: Books; disinfection; library; ozone generator.
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MCNO/ZIb3OBAHUE O30HONEHEPATOPA ,,CAMAHM - 2” ANA AE3UHPEKLUUU KHUT

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

PeueH3eHTbI:
I. Bepyawsuau, accou,. npodeccop [enaprameHTta NULLEBON MHAYCTPUM daKyNbTeTa TPAHCNOPTa U MalLMHOCTPOe-
HuA ITY
E-mail: giorgiberual@mail.ru
I. F'yrynawsunu, npodeccop JenapTameHTa NuLLEBOIN MHAYCTPMM GaKynbTeTa TPAaHCNOPTa U MalUMHOCTpoeHus Y
E-mail: givigugulashvili@gmail.com

AHHOTALMUA. HecoMHEHHbIM MPEUMYLLECTBOM O30HHbIX TEXHO/IOTUI SBAAKTCA BbiCOKas 3(dEKTUBHOCTb
NPUMEHEHUS, HU3KaA CTOMMOCTb 3aTpaT Ha BHeApeHWe M 0BCayKMBaHUE YCTAHOBOK M 3KosorMyeckas 6e3onacHocCTb.
OfHaKo HeobXxoAMMO OTMETUTb, YTO O30H He ABaseTcA abcontoTHO 6e3onacHbIM BELWLECTBOM WM NPWU BbICOKUX
KOHUEHTpaLMAX cyMTaeTca AAO0BUTbIM rasom. lpegenbHO AONYCTMMAA KOHUEHTpauMa O30Ha B BO3Ayxe NPUHATA
paBHoit 0,1 Mr/Ma, npu Temnepatype 273K n gasneHun 1 atm. B cBA3M C 3TUM MPUMEHEHNE O30HHbIX TEXHO/IOTUI
npegnonaraeT UCMo/b30BaHME METOAUK KOHTPOAA KOHUEHTPALMKN O30Ha B TeXHONOrnyeckux npoueccax. O30H pesko
CHWXKaeT baKTepuumaHyto obcemeHeHHOCTb noBepxHocTeld. OcobeHHO ycneLwHo ero Ucnosb3oBaHue npu obpaboTke
NoBepPXHOCTEN, HECTOMKMX K TeMnepaTypHo 06paboTKe, a TaKKe paspyLllaemblX KUCNOTaMU UM LLEeN0YaMMU.

B cTaTbe onucbiBaeTCA UCMO/b30BAHWE O30HA B PA3/IMYHbIX 061acTAX HALMOHANbHOW 3KOHOMMUKWM Kak cpeacTsa
nesnHdekumm u crepunmusaumn. C 3Tol Uenblo Hay4dyHasa rpynna [Py3MHCKOro TexXHWMYecKoro yHusepcuteta, TIY u
KOMMaHMA «BennmucmoHu» cneumanbHO ANA 3TOW uenn paspaboTana pasHble MOLHble U MOAUDUKALMOHHbIE
030HOTeHEepPaTopbl, C NOMOLLbIO KOTOPbIX BO3MOXHa Ae3vHPeKunsa oTaenbHbix 06bekToB U npegmetoB. Oa4HMM U3

3TUX 030HOreHepaTopoB saBaseTca «CamaHu — 2», KOTOPbIN Bbl1 UCMO/Ib30BaH B 6MbAnOTEKAX ANa Ae3nHGEKLUMUN KHUT.

K/TIOYEBbBIE C/IOBA: 61bnnoTeKka; fe3nHPEKLMA; KHUTU; 030HOreHepaTop.
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ABSTRACT. In the article are considered the issues of vibration resistance of band sawing process of frozen pines.
The urgency of this issue is stipulated due to increasing use of this process in woodworking as well as in certain
branches of the national economy. Therefore increased requirements constantly are imposed to quality and purity of
the processed surface.

The purpose of the study was to define the mathematical and graphical values of the deviation of the band saw
from the trajectory of motion under different sawing modes of frozen pines. The article presents the results of
experimental studies that were carried out according to the mathematical matrix of planning. According to the above
mentioned method there are defined the regression equations in conditional and in explicit form as well. The
coefficients of the regression equation are calculated and the plots of the oscillation of the band saw are plotted at
change in the sawing speed at three levels of the cutting height.

Based on the obtained dependency diagrams it’s obvious that with increasing sawing speed and cutting height, the
amplitude of the oscillation of band saw constantly decreases that positively affects on the increase in stability of the
motion of the band saw and in turn on the quality and cleanliness of the processed surface.

KEY WORDS: Band saw; cutting height; frozen pine; oscillation of band saw; sawing speed.
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AHHOTALUMUA. PaccmoTpeHbl BOMPOCbl BMOPOCTOMKOCTM MpoLecca JEHTOYHOrO MNWAEHUA MEepP3/I0M  COCHbI.
AKTyanbHOCTb faHHOro Bonpoca obycnosneHa Bce 6onee WWPOKMM NPUMEHEHMEM [AHHOTO Mpouecca Kak B
nepeBoobpaboTke, Tak M B OTAENbHbIX OTPACAAX HAPOAHOIO X03AMCTBA. [103TOMY K KauecTBy U YMCTOTe 0b6paboTaHHOM
NOBEPXHOCTU NOCTOSIHHO NPEAbABAAIOTCA NOBbIWEHHbIe TpeboBaHuA.

Lenblo MccnenoBaHmna 6bI10 YCTAHOBUTb MATEMATUUYECKYO M rpadMUecKylo BeIMYUHbLI OTKAOHEHMSA NIEHTOYHOWM
NWUbl OT TPAEKTOPUM ABUMKEHUA NPU Pa3HbIX PEXMMAX NMUAEHUA MEP3/I0M COCHbI. B cTaTbe NpeacTaBaeHbl pesynbTaThbl
3KCMEePUMEHTANbHBIX UCCNefOBaHUI, KOTOpble MPOBOAUAUCL COTMACHO MaTeMaTMYecKon MaTpuue NAaHMpPOBAHMUA.
CornacHoO BbILEYNOMAHYTOM METOAMKE YCTAaHOBAEHbI YPAaBHEHUA PErpeccun Kak B YC/IOBHOM, TaK M B IBHOM BUZE.
BbluncneHbl KO3pdUUMEHTbI YPaBHEHUA pPerpeccMm M MocTpPoeHbl rpaduKkM 3aBUCUMMOCTM BeNUYUHLI KonebaHus
JNIEHTOYHOW MUAbI OT USMEHEHWA CKOPOCTU NUIEHUA NPU TPEX YPOBHSAX BbICOTbI NPONWAA.

Mcxopa m3 nosydyeHHbIX rpadUKoOB 3aBUCMMOCTEN, BUAHO, YTO C YBE/IMYEHMEM CKOPOCTU MWNEHUA, a TaKkKe
yBENMYEHWEM BbICOTbI NPOMMAA aMNAUTYZAQ KoAebaHWUW NEeHTOYHOM NU/bl MOCTOSHHO YMEHbLIAETCA, YTO MOJIo-
KUTENbHO B/IMAET Ha MOBblWEHUEe YCTOMYMBOCTM ABUMKEHWUA NIEHTOYHOW MWLl U, B CBOK O4Yepesb, Ha Ka4yecTBO U
ynctoTy 06paboTaHHON NOBEPXHOCTH.

K/ZTKOYEBbBIE C/TIOBA: BbicOTa pe3ku; KonebaHMe NeHTOYHOW MW/Ibl; IEHTOYHOE NUJIEHME; MepP3aasa COCHA; CKOPOCTb
nuAeHUA.
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ABSTRACT. Georgian scientific and technical language and terms encounter difficulties negatively affecting some
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Rapid terminological changes have been occurred in nearly all the fields and especially, in the field of Informatics
therefore existing Georgian and Russian technical terms are not sufficient for modern requirements and edition of
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AHHOTALMUA. Tpy3MHCKMIA HayYHO-TEXHUYECKUN A3bIK MEPEXMBAET KPU3IUC, YTO OTPULATENIbHO OTPa*kaeTcsa Ha
oTAe/IbHble TeXHUYECKNe y4ebHMKM 1 yuebHble nocobusa. HeBnaaHHOe HacTynjeHMe TEXHUYECKOro nporpecca pesko
YXYOLMNO HOPMATMBHbIE CTAHAAPTbl FPY3UHCKOrO A3blKa M, B YACTHOCTM, TEXHWYECKON TepmuHonoruu. Peskue
TEPMMUHOIOTMYECKNE U3MEHEHUA NpoM3oWnn B chepe MHOOPMATUKK. [103TOMY yrKe CyLLecTBylOLIME FPY3UHCKas U
pyCCKaA 4YacTM TEXHUYECKOW TEPMWUHOIOTMN He YAO0BAETBOPAIOT COBPEMEHHble TpeboBaHWA U CTAHOBUTCA
HEob6X0AUMbIM M3JaHUE TEXHUYECKON TEPMMHOIOMMMU COBEPLUEHHO C HOBOM CTPYKTYPHOWM CUCTEMOM, B KOTOPOW B
KpaTKoli dpopme OyayT M3N0XKEHbI MOHATUA TEXHUYECKUX TEPMUHOB. TepMUHONOIMA AO0JXKHA ObiTb OuMlleHa oT
HEHYXKHbIX U YCTapeBLIMX TEPMUHOB U YNpPOLATLCA NO Mepe BO3MOXKHOCTM, OOHOBAATLCA M NOMNONHATLCA HOBbIMMU
TEPMMHAMM, HAA0 OTKA3aTbCA OT BECbMA BECOMbIX, T.H. THE3, KOTOPbIE YCNOXKHAT TEPMUHOOTMUIO.

Hapeemca, uto «3aKOH O roCyAapCTBEHHOM A3blKe» b6yAeT COAeNCTBOBaTb YperyivpoBaHuilo npobnaem
TEXHUYECKON TEPMUHOIOTUN.

B cTaTbe paccmaTpuBaeTcs BOMPOC O LenecoobpasHOCTU PasbACHEHUA OBLMX TEXHUYECKMX TEPMUHOB U UX T.H.
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ABSTRACT. On the basis of theoretical studies and
taking into account variation of the soil rheological
characteristics, it was determined, that the movement of
the debris-flow mass is not occurred and by changing the
angle of internal friction, i.e., by its increasing, the velocity
of flow is reduced in case

the equivalent depth of the cohesion is equal to the
depth of the flow.

It was found that a sharp jump-type variation in the free
surface of cohesive debris flow occurs not only due to the
dam failures that have originated as a consequence of the
debris-flow storages and debris-flow mass, but every time,
when the flow proceeds from the rough mode to calm.

KEY WORDS: Debris flow; hydraulic jump; hypercon-
centrated flow; natural disasters; reclamation cons-
truction.

INTRODUCTION
In the context of sustainable development of the
population, the damage caused by natural disasters is an

ISSN 1512-0996
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issue of global importance. According to the World
Conference on Natural Disasters, the number of accidents,
causing great economic losses (which is 1% and more of a
Gross Domestic Product), are globally increased by 4.1 times
in 1962-1992 years, the number of victims — by 3,5 times,
and the number of deaths —by 2,1 times [1].

Worldwide strong influence of catastrophic debris-
flows is periodically experienced by many settlements,
farmlands, roads, oil and gas-pipeline route, hydraulic
reclamation constructions, mining and tourist complexes,
etc. The range of natural hazards covers the mountain
and foothill regions where settlements are located that
are characterized by a complex geological situation. The
negative socio-economic, demographic and environmen-
tal impacts identified as a result of the impact of debris
flows, cover all areas of human activity [2, 3].

Formation of floods, feature of their dynamics and
conditions of movement on the debris cones, distinguish
ability among other phenomena, selection and adap-
tation of the design model of motion, require a special
approach and proper selection of design schemes for
solving individual problems [4, 5, 6, 7].
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MAIN PART

According to the statement of the practice of engine-
ering problems, among the parameters in the equations,
a special place occupies the critical depth, consequently,
for its calculation, when the real depth of the debris-flow
is equal to H, we use the energy equation:

2
T
or
e=h+”‘2—‘:—h(1—<p)—h0<p. 2)

In the equation (2), determination of the h, value is
based on the method of seepage of planar surfaces, i.e.,
shear stress equation is:

=12 (1-1) ", 3)

Since as, pressure force value P =yh,,w and,
accordingly, h. 4, = h/2. In that case, when B = 1,0 =

h, we may write:

With the simplification of the equation (4) and solution
of the quadratic equation towards hy, we will get:

hy = h%l. (5)
If we consider hg in (2) equation, we will get:
av?
7.
By differentiating the equation (6), we will get:

s=h—h(1—<p)—h<p%+ (6)

de _ av?\ _1-pdn _Jo-idn
ﬂ_d(h-'_Zg) o dh  Jo al’ (7)
And finally we will get:
de _ _aQ® )
dn gw3B +¢(1 h)' (8)
When the energy of cross-section is minimal, i.e.,
d
ze_ 0, then:
dh
aQ? _ho
s B=0(1-3) ©)

Equation (9) coincides with the water flow equation.
By transforming and simplifying the equation (9), we
will receive equation for calculation of critical depth:

(10)

aqz

hcr3 - hohcr2 s =0.

Estimated equation of critical depth, presented in the
given form (Eg. 10), can be obtained using the momen-
tum equation that indicates the accuracy and appropria-
teness of the use of this model.

According to the above mentioned, when the velocity
of the wave is equal to the flow movement velocity, the
process can be examined as a jumping phenomenon.
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Transition from the rough mode to calm, or vice versa, is
conducted by means of a hydraulic jump. During the
movement in the open debris-flow channels, as in
classical hydraulics and in this case we are faced with
different flow conditions: rough, calm and critical.

Similar phenomena may occur in cohesive debris-flow
processes. This splitting is not of a formal nature, and
with a certain accuracy determines the assignment of the
boundary conditions. In addressing these objectives, it is
necessary to: build and analyze the free surface of flow
motion, compute the energy disruption systems, estima-
te flow motion modes, determine the flow characteristics
arising in consequence of failure of dams created by
debris-flow storages and landslides, determine the
critical height, velocity, flow rate and other parameters.

In the case of movement of a cohesive debris-flow,
the flow state can be described by the following

equation:

aQ* >
WB = T,

where: T is a dimensionless parameter and during the

(11)

year it equals to 1.
In our case, T looks like:

r=o(i-%)

where: @ is a coefficient and depends on the angle of

(12)

internal friction of the debris-flow;
hy — Equivalent depth of coherency;
a — Coriolis factor;
Q — Flow rate of coherence debris-flow;
B, w — Width of the free surface and the area of
cross-section;
g — Acceleration of gravity.
Determination of critical characteristics of cohesive
debris-flow is presented below.
The differential equation of one-dimensional unste-
ady motion of coherent debris-flow has a discontinuity in

the event, when the derivative % = oo and the deno-

minator is 0. In such case, the following equation is
relevant to the discontinuity of a flow:

aQ® _ “’C_TS(p(l _ﬂ)_
g B her

Similarly to the hydraulics of Newtonian fluids, in the

(13)

case of critical state, the condition determining the
critical depth is represented by the equation (13), which
can also be represented graphically (see fig. 1).

In the equation (13), when h = h, and the right side
isequaltol,i.e.:
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h
o(1-72)=1 (14)
and the solution towards hy will be looked like:
1_
hy = —hg, 7"’ (15)

T

A

Fig.1..h,.=f [:—f: (1 - :—:'r) (p] graph.

From equation (15) it is clear that the equivalent
depth of the coherency is in the opposite direction. Its

value is a function of rheological properties, as in the
coherence debris-flow cohesion is ¢, angle of internal
friction is @ and volume weight is 7 then equation for
calculation of critical depth will be looked like:

hoo—_2ie
Ccr y 1_(p'
According to the above mentioned, in the equation

(16)

(13), when the left part is equal to 1, than the equation
for calculation of critical depth will be looked like:

13’0tq2
hcr = ; 7+h0

If we consider equation (17) in the equation (15), the

(17)

equation for calculation of the height of flow passage will

be looked like:
_ _fad?i-e
ho -_ g (p .

When evaluating the conditions of movement of

(18)

debris-flow on the transition sites, its critical charac-
teristics require a special significance. In order to
evaluate the critical characteristics, particularly, during
determination of the critical depth, flow energy equation
may be used, which is represented by the equation (10).
Using Cardano’s formulas, approximate solution of

equation (10) will be as follows:

In the equation (19), when ¢=1, = 0and h, =0, it
became similar to the equation for calculation of the
critical depth of water:

aq 299 (ho)3 499
pyd K o oy o3
aq 3 aq

(20)

3 3 [1+225(50) - [1+255(%0)
(?) 1+ 3 (19)
20050 + [1+225 (%)
hey = 3/"‘7‘*2

In a case of equality of water and debris flow rates,
when q4r = q,,, the equation (19) will be looked like:
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1 2 ( ho \3 49 [ h 3/ s 1437 -
—1+—( °)+/1+—“’(—°) | 1+ :
2¢ 27 \h¢rw 27 \h¢erw 2 3 \/
1+=(—2) +
W

\l- (21)
)
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If we consider the definition:

3
2 h
K=z (e
27 \herw

the equation for calculation of critical depth will be:

(22)

hcr.df =
31 3 [(1+K—V1+2K)
Rerw \/Zw (1+K+V1+2K) <+ J—(1+K+ m)>. (23)
In the presented equation (23), the member

3 ,(1+K—\/1+2K) .
(1 + m) has a small value and in a case of

its ignoring, the equation for calculation of critical depth

K= gjﬁ[l +i“’7‘f(?)3] + |1 +jf’7‘§’(%)3 (25)

CONCLUSION

According to the implemented methodology, it was
found that the sharp jump-type variation in the free
surface of cohesive debris flow occurs not only due to the
dam failures that have originated as a consequence of the
debris-flow storages and debris-flow mass, but every time
the flow proceeds from the rough mode to calm.

will be: This work was supported by Shota Rustaveli National
_ 3]ad? Science Foundation (SRNSF) [grant number FR/607/10-
hcr.df =K [—, (24)
g 170/13].
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and vacant frequency bands in GSM range - to define the width of bands, harmonica and intermodulation levels, channel
power, interferences, spectral density. The experiment was carried out to compare the results with theoretical values
(Gaussian channels) and their analysis. Conducted generators frequency stability (deviation) survey using RTL-SDR block and
its Matlab Simulink programming. It's shown frequency correction capabilities in case of need as well.
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Sciences and “Praise and Glory of Georgian Language” of loanne-Zosime “Praise and Glory of Georgian Language” — the
compact work of monk loanne-Zosime, writer of the X century, explains the anthology of centuries-old Georgian literature.
This singular merit is implied by interest caused by monk’s assertion — in Georgian language is put a key of many mysteries wich

will appear to “all languages” in proper time.

The author, having compared the auguries of “Praise” with those of Bible and taken into account the facts from mythology of
different peoples and particular branches of science, has come to conclusion that the main clue put in aforementioned work is
gentle hinting at WATER — basic notion. Namely this notion is a primary point for etymology of many words.

We shall make only one among many quotations from the Bible, proving the same:

“But they deliberately forget that long ago by God’s word the heavens existed and the

earth was formed out of water and by water...”
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ABSTRACT. Definition of the etymology of words is a complex linguistic challenge, especially when it comes to the
original (initial) lexicon. Some scientists consider that study of the etymology of the majority of initial terms is
meaningless as these words are considered as not having any motivation for an origin. The research carried out by us
gave the following results: for the most part of the original words the key point is the basic concept which is believed
to be WATER. According to this supposition, 'hopeless' sequence of the ways of formation of Georgian (and not only
Georgian) words has been ascertained. Afterwards, an author defined the stages of the development process of
languages related to fire and housing construction. Obviously, in order to extend the investigation, the use of the
computer has become necessary. The conception concerning the automated system of the etymological search of
words has been elaborated. The program estimates the possibilities of etymological linkage between the words of the
similar sounding but at the same time, the paper states that the concluding remarks are to be made by the experts.
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AHHOTALMUA. YcTaHOBNEHUE ITUMONOTNN CNOB ABASETCA CNOMHOM NMHTBUCTUYECKOM 3aa4elt, 0cobeHHo Koraa
pedib unaetr o6 opurnMHanbHoW (HayanbHOM) neKkcuke. HeKoTopble YyYeHble cyuTaloT, 4YTo ANA 6Oo/bLIMHCTBA
nepBOHaYabHbIX TEPMUHOB MOUCK 3TUMO/IOTMM BOOBLLLE HE MMEET CMbICNA, TaK KaK 3TW C/I0Ba HE MMEIOT MOTUBALLUMU
ONa npoucxoxaeHusa. MpoBeaeHHble aBTOPOM CTaTbM UCCNEAO0BaHUA Oanun ciefylowme pesynbTaTbl: AnA 6osbliel
4YacTU NepBOHAYa/ibHbIX CNOB 3TUMOHOM fABNAETCA Takoe McxogHoe, 6asoBoe NoHsATUe, Kak BOOA. Ucxoas mns atoro
npeanosioXeHus, 6binnM onpegeneHbl NyTM obpas3oBaHUsA paga «b6e3HadeXHbIX» A0 CMX MOop B AaHHOM MaHe
rPY3UHCKMX (M He TONbKO FPY3UHCKKUX) coB. [anbliue B CTaTbe PacCMaTPUBAKOTCA 3Tanbl Pa3BUTUA A3biKa (A3bIKOB) Mo
NpPeaNoXKeHHbIM aBTOPOM Mepuosam, YCNOBHO HA3BAHHbIM MM 3TAaNamu OTHA WM KWIMLLHOFO CTPOMTE/NbCTBA.
OyeBUAHO, YTOBbI pacWMpUTb NoAe AN UCCAefO0BaHUI, HEOHXOAMMO B JaHHOM NPOLLECCEe UCMONb30BaTb KOMMbIOTEP.
Pa3spaboTaHa KOHUEMUMA CUCTEMbI AN aBTOMATU3MPOBAHHOINO OMpeaeneHnsa 3TUMOOTMKU COB — OPUTMHANbHasA
KOHUENUMA MO COBEPLIEHCTBOBAHWIO BUMKMCAOBapA. KomnbioTepHas nporpamMmma OLEHWMBAeT BO3MOMKHOCTU
3TMMOJIOTMYECKOW CBS3W MeXKAYy CNoBamu MNoLobHOro 3By4yaHWs, B TO }Ke BpemMsa B CTaTbe MNOAYEpPKUBAETCA, YTO
3aKNIOYMTENIbHOE C/IOBO OCTAEeTCA 3a IKCMepTamu.
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CALCULATION OF THE STABILITY OF THE GROUND SLOPE WITH THE SURFACE OF ANY SHAPE
LOCATED ON THE MOUNTAIN ROCKY SLOPE
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ABSTRACT. The problem of static stability of a ground slope based on three rocky mountain slopes inclined to the
horizon at different angles is considered. The geometric parameters of the slope, principal properties of the ground,
pore pressure coefficient and retention and shear forces (taking into account the seismic load) were used to calculate
the shear assurance factor for the stability of a slope with the section of any shape. The calculation is done through
the theoretical analysis of homogenous slopes in effective stresses. A statistically undefined problem is reduced to the
statistically defined one, and the slope is divided into three sloping blocks with two vertical planes for this purpose,
and a Bishop method of the natural surface simplification for the blocks is used. Out of the internal and external forces
acting on the slope cells, there are six unknown parameters. They are calculated by using six equations (two equations
for each block) following the condition of statics. An expression to calculate the reserve coefficient is obtained from
the system of equations and a method to determine the pore pressure coefficient is given. The equation obtained
through the numerical results of the real geometric parameters of the slope, ground properties, pore pressure and
seismicity factors is used to calculate the numerical value of the reserve coefficient.

KEY WORDS: Adherence; ground; reserve coefficient; slope; sloping surface; stability.
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PACYET YCTOMUYMBOCTU rPYHTOBbIX OTKOCOB JIOEOr0 OYEPTAHUA, MPUCIOHEHHbIX HA
FrOPHOM CKAJ/IbHOM CK/1IOHE

Ksuuymanum T.A. [enapTameHT TEeXHUYECKOM 3IKCNepTU3bl WHXKEHEePHOW MexXaHUKM W CTPOUTENbCTBA,
o o 6
[PY3MHCKUI TeXHUYECKU yHuBepcuTeT, Mpy3us, 0175, Tomunucn, yn. M. Koctasa, 68
E-mail: tarielk @ mail.ru

PeueH3eHTbI:

. YoxoHenuase, 4.7.H., npodeccop [lenapTtamMeHTa rpaxKAaHCKOro 1 NpombllLieHHoro ctpontenbctea A. Coxaase
cTpouTenbHoro dakynbteta MY

E-mail: dep45@dtu.ge

H. WaBnakap3e, npodeccop [enaptameHTa maTematukm dpakynbTeTa UHPOPMATUKKU U CUCTEM yripaBaeHus MY

E-mail: nucha@rmi.ge

AHHOTALUMA. PaccmoTpeHa 3afaya CTaTUYECKOW YCTOMUMBOCTM TPYHTOBOFO OTKOCA MOCPEACTBOM: reome-
TPUYECKMX NAPAaMETPOB OTKOCA, OCHOBHbIX XapPaKTEPUCTUK FPYHTa, KO3IpPULMEHTa NOPOBOro AABNEHUA, AENCTBYIOLLMX
Ha OTKOC, 3aZep)KMBAIOLWMX M CABUTAOWMX (C y4EeTOM CelcMUYecKoir Harpysku) cun. CneayeT onpenenuntb
K03bdMUMEHT 3anaca Ha cABUM OTKOCA /loBOro oyepTaHMA, KOrga OH ONMPAETCA Ha TPWU MIOCKMX CKa/bHbIX CK/IOHA,
HAK/IOHEHHbIX K FTOPWU30OHTY NOA Pa3AUYHbIMKM yraamu. PacyeTbl npoBeaeHbl ANA OAHOPOAHOINO OTKOCA MO MeToAy
aHanM3a B 3QPEKTUBHbBIX HANPAXKEHMUAX.

3afayva CTaTMYeCcKM onpeneneHa TakMm ob6pa3om, YTO OTKOC YC/IOBHO pasfesieH Ha TPU naasatowwmx 6710Ka U npm
pacyete MPUMEHEH MeToa YNPOLLEHWS NPUPOAHON MOBEPXHOCTM 6/I0KOB C MOMOLLbIO JIMHEMHOM WHTEPNONSAUUK.
Cpean BHELWHUX U BHYTPEHHUX CUA, AeNCTBYIOWMX HA BI0KK, MeeM 6 HEM3BECTHbIX C y4eTom KoadduumeHTa 3anaca.
Mcxona u3 ycnoBmsa CTaTUKM, COCTaBNEHa CUCTEMA YpaBHEHMI paBHoBecuA (No ABe ANMHbI KaXKaoMy 6/10Ky), KoTopas
[oBefleHa A0 anrebpanyeckoro ypaBHeEHMA NO OTHOLIEHUKD K MCKOMOMY HEW3BECTHOMY. M0 YMCNOBbIM 3HaYEHUAM
reoMeTpUYecKMx MapameTpPoB OAHOIO W3 peasibHbIX OTKOCOB, XapaKTEPUCTUKE TpyHTa, KO3dPUUMEHTY NOPOBOro
OaBNeHMA U KOIPOUUMEHTY CEMCMMYHOCTM MOXKHO onpegennTb KodapduumeHT 3anaca Ha caBur oTkoca Jtoboro

oyepTaHuAa.

K/ZTKOYEBbBIE C/TOBA: rpyHT; KO3 PpULUMEHT 3anaca; 0TKOC; MOBEPXHOCTb CKOJIbXKEHUA; CLLENNEHNE; YCTOMYMBOCTb.
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ABSTRACT. Areas of use of strong pulsed magnetic fields are given, effectiveness of this method and, respectively
relevance of the problem posed are noted. The article considers principal electrical circuit and essential problems of
the main part of a strong pulsed magnetic fields generator such as current pulse generator, main parameters of the
generator, as well as the designing methods for their determination. It is noted that pulsed magnetic field acting on a
metal construction causes impulse deformations and acceleration of the construction (metal rod), in which they
propagate in the form of wave and may be used as an impact booth for determination of mechanical dynamic
characteristics of construction materials, as well as for determination of shockproof, impact durability and other
dynamic characteristics of a variety of objects (semiconductor devices, piezoelectric, strain gauge measuring sensors).
It is also noted the effectiveness of assembly and welding technology of parts having axial symmetry and made of
copper, aluminum and their alloys by magnetic pulse method, when the details are located so that their contact
surface resistance is included in the circuit of induced current loop and their welding takes place. In this case at the
contact area of welding parts heat energy is released, causing melting of the contact surfaces under high impulsive
pressure, which provides a high degree of welding. A combination of magnetic-pulse and plasma technologies is also
effective, which makes it possible to replace expensive detonation technologies. It is noted that the effective
operation of the generator is important to select the operating frequency. The problem of optimization of operating
frequency is set and solved and based on the results obtained, appropriate nomogram is built. For the illustration,
example of determination of the optimal frequency of installation having given parameters and operating at optimal
frequency (when maximum pressure is developed) is given by this nomogram.

KEY WORDS: Capacitor battery; inductance; inductor; operating frequency; optimal frequency; strong pulsed
magnetic field; surface pressure of metal.
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ONPEAENEHUE NMAPAMETPOB rEHEPATOPA CU/IbHOIO MMMY/1IbCHOIro MArHUTHOIO NOA

Hemcapse LL.A. JenapTaMeHT 3N1eKTPOTEXHUKN U 3NEKTPOHUKKU, TPY3UHCKUIA TEXHUYECKUA YHUBEPCUTET,
Ipy3un, 0175, Téunuck, yn. M. Koctasa, 75
E-mail: sh-nemsadze@mail.ru

Mwyawsunmn M.A. [enapTamMeHT 3/IeKTPOTEXHUKN U INEKTPOHUKKU, TPY3UHCKUN TEXHUYECKUN YHUBEPCUTET,
Ipy3ua, 0175, Téunuck, yn. M. Koctasa, 75
E-mail: m_giuashvili@mail.ru

TopoHpayxaase A.l'. JenapTaMeHT 3N1eKTPOTEXHUKN U 3NEKTPOHUKKU, TPY3UHCKUIA TEXHUYECKUA YHUBEPCUTET,
Ipy3ua, 0175, Téunuck, yn. M. Koctasa, 75
E-mail: toronjadze.a@yandex.ru

PeueH3eHTbI:

M. Ueuxnaase, accou. npodeccop [enaprameHTa 3/1EKTPOTEXHUKU U SNEKTPOHWUKN daKynbTeTa SHEPreTukn m
TenekoMmMmyHuKaumm Ity

E-mail: merabi.tsetskhladze@mail.ru

. Uxomenunpazse, accou,. npodeccop [enapTameHTa TEXHONOMMU dn1eKTponoTpebneHns dakynbTeTa sHEPreTUKU m
TenekommyHukaumm Ity
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AHHOTAUMUA. MMpuseneHbl 06n1acTM NPUMEHEHUA CUNBHOFO WMMMY/AbCHOTO MarHUTHOIO MNOAs, OTMeYeHa
3dPEKTUBHOCTL €e MPUMEHEHUA M COOTBETCTBEHHO aKTya/IbHOCTb NOCTaBAEHHOM npobnembl. puBeaeHbl TaKxKe
NPUHLMNMANbHAA 3/1IeKTPMYECKasa CXeMa U OCHOBHble NPobaembl OCHOBHOW YacTu reHepaTopa CUAbHOrO MMMYAbCHOFO
MarHUTHOTO MNoJAA - reHepaTopa MMMY/NbCHOrO TOKA, METOAMKa MX pacyeTa Npu MPOEKTMPOBAHMM reHepaTtopa.
OTmeYeHo, YTO NpY BO3A4ENCTBUN MMMYIbCHOTO MarHUTHOTO NOA Ha METAN/IMYECKYHO KOHCTPYKLMIO, B HEl BO3HMKAIOT
MMNyAbCHble AedhOopPMaLUN U YCKOPEHUS (B METANZIMYECKOM CTEPXKHE), KOTopble PacnpoCTpaHATCA B BUAE BOH U
MOryT 6bITb MCMONb30BaHbI KAaK YCTAaHOBKA yA4apHOro BO34ENCTBUA ANA onpeaeneHns AMHAMUYECKUX XapaKTepUCTUK
KOHCTPYKUMOHHbIX MaTEPMAOB, a TaKXKe AN onpeseneHns yaaponpoYyHOCTH, YA3apOyCTPONUMBOCTM U AMHAMUYECKUX
XapaKTEPUCTUK Pas3INYHbIX 06BLEKTOB (NONYNPOBOAHUKOBbIE MPUBOPbLI, MbE303/NEKTPUYECKUE, TEH30METPUYECKME
namepuTenbHble npeobpasosaTtenn). OTMmeyeHa Takke 3GGEKTUBHOCTb MarHUTHO-UMMNYAbCHOTO METOAa TEXHOOMMK
CHOPKN-CBAPKM OCECUMMETPUYHBIX AeTanell, U3rOTOBAEHHbIX U3 Mean, aItOMUHMA U UX CMIABOB, KOr4a CBapMBaemMble
OeTasn PacnoNoXKeHbl TaK, YTO KOHTAaKTHOE COMPOTMBAEHWE MOBEPXHOCTU COMPUKOCHOBEHWUA BK/IOYEHO B KOHTYpP
TOKa, MHAYKTUPYEMOrO MAarHUTHbIM MOJEM, U MPOUCXOAMUT WUX CBapka. [pu 3TOM B 30HE KOHTaKTa CBAapMBaeMblX
AeTanel BblaenAeTcs TenjaoBaA 3HepPrus, NPOUCXOAWUT OMJaB/JeHUE MOBEPXHOCTEN COMPUKOCHOBEHWUA AeTanewn, ux
MarHUTHO-MMMY/IbCHOE CBapuBaHMe Nof 60/bWNMM UMMYAbCHbIM AaBAeHUEM, YTO obecrneymBaeT BbICOKOE KauecTBO
cBapKku. Takke 30OGEKTUBEH CUHTE3 MArHUTHO-UMMY/bCHBIX W 3/1EKTPONYYEBbIX NIA3MOTPOHHbIX TEXHOOMMM.
OTmeyeHo, 4To Ana 3dpPeKTMBHON pPaboTbl reHepatopa 60/blIOE 3HayeHMe umeeT nogbop pabouyelrt 4yacToThbl.
MoctaBneHa M pelweHa 3ajaya ONTMMM3AUMKM paboyeit 4YacToTbl M MO MOAYYEHHbIM pe3ynbTaTam NOCTPOEHa
HOMOrpaMma, C MOMOLLbIO KOTOPOM, C LEeNbto WANOCTPaLUKU, onpesesieHa ONTMMAbHAA 4acToTa YCTAaHOBKU C
onpeaeneHHbIMU NapameTpamu ANs PasBUTUA €0 MAaKCUMAIbHOTO AaBNEHUA.

KNKOYEBBIE C/IOBA: 6atapesa KOHAEHCATOPOB; [AaB/ieHWE Ha MNOBEPXHOCTb MeTasNa; MarHUTHoe TMone;
WHAYKTUBHOCTb; MHAYKTOP; ONTMMA/ibHaA YacToTa; paboyas 4acToTa; CUAbHOE MMMYJIbCHOE.

LBHI-0L FH™MIdO — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Ne3 (505), 2017 84 www.gtu.ge



1S06J06&) 153I8I — ENGINEERING — UHKEHEPHOE AIENO

UDC 625.75
SCOPUS CODE 2201

859R6JIROL LOdIRML L30RIEI-MIGMIL IBIRNIR 3ILSFRORKHIBIN0O 3OR6OL
BRMBSGO0L 33MGILOL MI3B030BSG0S

@. 9bsygao Lodmm  Bgdbmamyogdol ©g3s®@odgbdo, Lods@mggmml @gdbogg®o gbogg@lo-
B9A0, Logodmgganm, 0175, mdoanolo, 3. gob@ogsl 75
E-mail: Enageli@mail.ru

©3:396%96@ gdo:

3. ®bosbo, LAg-0b Lodmm-agmemyogdo BogymmBgdol Lodmem  Fgdbmemyogdol ©gds®@edgb@ols
sbmzodgdgmo 3Gmgglndo

E-mail: moniani@gmail.com

9. Jo®mBgogmo, LEg-0l Lsdom-ggmmmaog@o Bogyedgdol dOmdol Plog@mnbmgdol s Logsbygom
Lo@oogools do@mmgols ©g3s®@edgb@ol slimEodMgdygemo 3Gmgglmao

E-mail: m.qgitoSvili@gtu.ge

dmE0y9gmdom 033 gdmEs M95396@gd0lL (sdox3g-

IBMBSB0S.  LHodos  gdwgbgds  dowbgymols  dgmo, ©g3@glmco, jmegddm®o) bsGxo Jobsd,
L3oangbd-md@ml 39933900 dbgemse  aobsdwow-  bobod jmEgbd@s@ol godmbsgmo oG dosw(ggos

0og0ls

doJLodydl.

9090 doebol Feom@Gsiool 3GmEgbols dds@m- dgobols  dgogaom  wopaobos

3900 3505993 Mgdols  m3Godogydo  Lowowggdols
o gbsl.  30mEgloll Mm3Bodobsizos  gobbm@zo-
g0 Bgdbmemmaondo  gdodgdmoygdols — Jdsdm-
oo bgdmddnegdol wompgboge brghgodo Ggo-
gdomdol @AMl gmbpoioyg®o 3mbigbd®s@ols
doJLodoggmo  yodmbisganols

dogmgdols  dobgogom.

30m3glols domgdo@ogydo sofgds dmbos serds-
0960 Joegmol  Loggdggmdy. gegyee  dowg-
dgaos dobbol (30b3gbHOsHOL podmbagaol) ws
dgbeygegol (3mbagbd®s@ol badolbo) g9blcog-
d0. 0dols godm, GmI gl gybiogdos dmbm@Em-
Ao g96dEogdo, 3GmEglbol m3GodobsEos gob-
bodEogmes {Ogogo ©o30mp@sdgsol dgmmeols
3oM05bB0m.

m3B0dobsizool @AM

3058030

ISSN 1512-0996
www.gtu.ge

00nmMgP@o  M95a9630l bodxols Lbowowpyg, Gm@GS
dobo gogemgbs godmbsogoembg doJlods@ymos. oy9-

30639bH@>H 3o
0ol

dge  0dbs  domgdyen OIUPYRIOTE!
Lb3ogngbdols,  sbggyg

3MbG9bHG G0

‘d99(33920mdologob
35dmbogaols (3350 gdoEmdols

3M5%03900. Jgogagdo  Lodgomgdols

00O YL 0

do@gogeo
3odmggmm

95396000
QoG gddo

d3ode g3l
(33580 gdomdols
9bos 03ggdmegl dglsdsdolo Mgoygbdol boc-
b9dmJdgegdgdols

9dobo,  @m3gols
x0. aobolobwg@ms  ddodmggeno
(1952963900l bodxgdols) ®m3@odogny®o Lowowg-

900, Omdagdo PbOYbggagmal Lo gbdol ©s

mJoml  3mb3gbd@sdol  dodbodsgydmo  ysdmlog-

ols Jomgdsl.

LB 3-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
N3 (505), 2017



1S06J06&) 153I8I — ENGINEERING — UHKEHEPHOE AIENO

153356900 LOBYBIB0: 30b396HGH0L badolibo

™3B0doboiEos;  Mm3@0dobsiools

s aodmbogsgo;
300H9M09do; MJOm; @goa96d0; L3ogngbdo; ganm-

Bo3ool 30miglo.

dgLogogo
L3ogngbdols o ®JOml  dgdiggeo  dowbols
3odoE®gdols  Lodmygamgls  gobsdo®mmdgdls  g@mo

dbdog Joesbdo L3oagbdols bogamgdo @s JoMo@ols
dmdg@dgdgemo  993g9emds s, dgmdg  dbdog,
L3ogngbdobs s mJdml dobg@domgdol gudo  Jo-
boli dobg@Moggdmob Lbgowsbbgs bmdom hofobf 33-
@o. o@boBbgaro dobogrols guom@ozog@o dgmo-
oo podro@ydol  gegaor  dogdgm  Gowr-
399 3mbigbd®o@gddo  dglsdsdolo  Lolomygo-
e 3md3mbgb@ol  9di3g9emdols gob@wols ©s
doggdgmo 36O YIHd0b
‘d93300 950l Bobbom Lakodms 3GmiEgbol dgb§eg-

030m©o@ 9o gdols

@ 530™MI>B0boEools mgo@mlsb@olom, domgds@o-
3900 dmpgaols sgg9ds s Mm3G0dobsiool 3Bodg-
®oggdols dobgogom 3GmEgbol m3@odobsigools -

Egaoe  Jdsdmggmo  bgdmdgegdgdols  M3Godo-
@90 Lowowggdol goblisbrg@s.

do@omso bofogo

Lolodpagdenm  Fosmoliggaols  gowsdydeggdols
(3odordgdol)  3@mEgbol  m3Godobogos Y-
@olbbdmdl  Ids@mggmo  bgdmJdgegdgdol olgmo

Lowoggdol dmdgdbol, Gmdmagdoi dgdsdgmmgdy-

o bgdmJdgegdgdols 330 gdomdbol doybgoogswo
9bOYbggamygmgals do@mymo Lowowggdols — 3G M-

3gbol  bodolbmddogo  dshggbgdangdol  ®m3@o0ds-

36093bgamdgdol  domgdsl. 53 dobbols

@ ad0
QmAOdgeomgdolongol do@gdbymos Bgdbmemyoy-

M0 3Mmodgdoydo: olisbygao B bddobbol 3mb-

396@®s530L s Jbodsgry@o Y a08mbsgenols do-

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
N3 (505), 2017

mgds  ddsMmggaro  bgdmJdgegdgdol  gomyzgye

QoM g6do (335 gdoEmbol JoMmmdgddo [2.4].
7(6, 0, G) — max;
£(0,9;, G5, @) = const; ).
Ghrin < % = Gy
Qarrin < % < Do s

q3min < q3 < q3max :

dobggmol  Lodosmlb  Ldogngbd-m]@ml  dbg-
o asbodpo®gdgamo dobols @asdm@s@maoyan
300md98do  Geom@BsEogdo  dgmnmpom  godpo®g-
0l 36miglby ho@odws gJbdgmodgb@goo. gJl3g-
®0dgbBol dgogygdo wodygdegos 9dzodgl  jgow-
GRIGIU 3033090900 3O My@>

«Matlab«-0ls 39dggmdom. 3Gm3gbol dsmgds@ogydo

dgmmeom

omfg®s dmbs sgndsmy@o Jmwgmon. dJowgdymo
dompgaols o (1) 3Modgdondol  Logydggem by
3M639bGM>GOL  aodmbsgmols s ba@olbols wo-

dm3ogdymgdgdo  ddsdmggaro s dgdsdegm-
093980 booeggdolsasb sbyy dJobbols

y= 0.003q(1).91q]é54qg.228e(—0.027q1—0.056q2—0.002q3) 2)

ws Jgbeygegol

BCU — 49.93q:?.107q£0.112q§0.021a0.919’ (3)

B =23 5q0.073q£0.166qg.024a1.075 (4)

Au T VML

996J30900. gobolobrmgdms ddodmggano  bgdemJdg-

©0969%0L 3goegdopmdols bmg®gdo [3,5].
5<0q,£3512<q, <40;50 < g, < 400. %)

o0 2odmlobymgdgddo ¢, 0, @S 0 o0l

ddodmnggano (‘dgbsdsdolow,

bogowggdo, 3082
BM®0, 53Joxgdgao s ©g3Mgbmmo, @/ ); Pey
BAu_

— de-

>d0ls b3ogngbdols  3mbEgb@®s@ol, bmenm
mJdmlb  3mb3gbd®s@ol bodolbbo %; ¥
3950O5@0L Logdmm asdmbsgsgmo, %; o— Lsbo®-
390@m  30330bgb¢ol  (Ldoggbdo, ©Jdm) dgds-
39e0mds Aobodpo@gdgar opsbdo%.

ISSN 1512-0996
www.gtu.ge



1S06J06&) 153I8I — ENGINEERING — UHKEHEPHOE AIENO

O3 JoOmgol  mdogddo —  Feom@szool

30m3glo  bosbosmegds  0dom, @®I  mommggeo

ddodmggero  Lowowg  gobbbgoggdymse  bgdmdg-
ol 3mbigbd®o@ol bamolbby ©s odmbogoa by
d60dgbg-

ddo0mggemo  Looggdol  m3@0dsgy@o

edgdol  dmbadgobose  FMRxogo  @odMmymsdgdols

dgooeol  @ogoggm  §oGoobHL  goggbgder  [14]
m30doboios hododmws 3MmiEglol Jomgds@ooeno
doguols Loggdggady dopgdgeo (2) dobbol o
(), () Fgbeaegol gubjgogdol dobgwgom. Sliggy
do0goolifobgdgaro bgdeddy-
39801 3gomgdamdols bg@gdo (5). 3 dgmmpols
dobywgom Bod@@gols
®gMdby gowsnbmdgds 3mbiEgbBMogol badolbo (3)
b (4),

(396@®53 0l Logtnm godmbsgsgo (2). dobbols 3yb-

ogm  dds®mggeoo

JOMAE0bsGMS sdlgobsms

bogom  m@EobsGoms  @gddbg 3o jmb-

Jaosdo  (2) dgz0dsbmm 0, s ¢ doOMggero
Lopowggdol Lsdygsgm 360dgbggenmdgdo, bognm @
30 3G33omm  (3gomgdomdols  bmg@mgddo  (5).
Fgbegegol gbdgegddo (), 4) dgzoHoboo  q,,
0, ©o a-U bLsdygogom dbodgbgenmdgdo, boanm @
30 3335mmm (335 gdomdol  bwgmgddo  (5).
Bgegpore dogogdn Fygomolb fo, =y o Tygosmol
Bu—7  3b60dgbgenmdgdls,

> g0geos dgbodedolo ¢ dOygwo (byd. 1 s by®.

Amdgammns  dobgogom

2). sbogrmgogdo dmgdgdbon Pary - ©s B -7 b

360dgbgenmdgdl, Mmwglsg 03gmgds 0,, bogm ¢

s O g0 woxgoJlodgds dom Lodgsmm  Lowo-

©gbg. dgobol gogyeoe oggdge ofbs l-gar ©s dg-2

bobobgdbg bohggbgdo 0, dAywo. obggg Imodgdbs

Bou—r o Bu—r Vygoemgdol  dbodgbgarmdgdo,

OoEgbsg 0@gmgds dbmgeo G, ¢ ©s 0, go
'8360(4)57]659360 do0 Lodgomm bowowgby. 6366015
FggdoR 5pgdam ofbs Iy ©s 352 Lgdomgdby

dmyggsbogmo 0, IGo.

ISSN 1512-0996
www.gtu.ge

OMamA3 Jogoygmo M5803900056 hobl, @m-

3M63  Ldoangbdol, obggg ®JOml  gam@saools
3Om@Ebol - m3Godsgyg@o  do@mgobsmgols  GHadbe-
o000 (1) 3dodg@oydol dmmbemgbol (pgy94-
@0 bodolbol 3mb3gbd®s@ol dojlodogydo go-

dmbogoeno)  dgbsdodobse, Lagodms

M0NMJYEN0
095396G0L badxo gdosdommmn 3gomgdbsemdbols (5)

Dwgdgool gomgzggue dobby. dogomomo, bdo-

D g
952960l (3gomgdomds gbos Jnbogl 12 ©s 74

gbdol  geom@siool  dgdmbgggeodo  (Liyd.

Fgomgegddo. G OgopghGo  gbes  jEgomme 2-3
9656bg  35T0b, @m@Es (3-5) 9dobbg dolo (3goag-
b5mbs  sMos  dobobdgfmboano, Gopyeb  3mbzgb-
HOHOL  yodmbogogro  333gm@oe  0gargdl.  Sligmo
o900l 9Jmby Md6gd0 G0l @JHml BEOESE00l
(bgd.  2).

domgol  (Liyg®.

m30dobogool  aMsx30390by3
3dmiglols

o0
M3@0dognydo ) (o
(b96. 2)-By bohiggbgdo 3@og0g9d0wsb dmgogogrme
ol 96bgdo, @MAmgdoiz o YbObggeymal  3mb-
(396d®5@0L  2odmbogamols  do@gdol. dg-3  by@-byg
bohggbgdos, oy @mymdo Lobg doowe sligmo dog-
3™mdols gegyse I-geo Ly@-ds.  3Gm@Egbols m3@0ds-
@0 doMmgobomgol 3oMgger @opado gbos ©o-
30bgl bogngbdol  30bGbHAGOL  agoggdygeo
(29239M0) ba@olbo. Jogsmomswe, my ols 15%-dwpgo,
0, ©> 0 Ggopgb@go0ol bodxo gbos ©ogsggbmm
300 Lodgoge Loowgby ©o §Egomemn dbommne
0952960l botixo IO gol dmbogggmby l-ob 2
Vgt Bosdwg (3om@oobs@gdon Be=14,9%, y=1,53%.)
o0 AL 0 OgopgbGol bodxo dgowagbls 12.5/f-
b, d9damd, L3ogngbdol 3mbEgbd@Ms@ol  aodmbsog-

ol s  bodolbols 3ob@wol dobbom ¢  @ge-

396@0b
s gagommn  dbmame

batxo bos sgogoJlodmmon o3 Lopowgby
Ggo9bt0  Vadoo-
sdeg 3, Gmdmols gom®Eobsggdos Pe=15,66% ws
1=1,98%. 3mb3Egbd@s@OlL  godmlsgeol  aobéwols

dobbom ¢ o 0, 93963 ool botxo Ybps ©ogs-

LB 3-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
N3 (505), 2017



1S06J06&) 153I8I — ENGINEERING — UHKEHEPHOE AIENO

RoJbodmm  s@bodbyer Lowowggdby o gEgoEmm

O 9050600 gegaore  dogorfggm  bdogngbdols
3Mb6396@®s@0l o Jlodogny@  godmbsgomls  1=2,4%,
AoEgbe3 Pa=1588%-0s (Fa@Homo 6). 0 yogop®-
dgegdn G 3amomgdol 03539 dods@m g gdom,

306396GG>(OL
Y 930Mgdo.

bo@olibo 0bO©gds, dop®od

‘99306905 a@Mdgagds, oGy 5O
dg-4 9o do

dogom 3MOOEbsGgdom

30

Be=16.1% o  y=2.12%. s80L  gdogy  Gy—ols
(33> gdomds 0dsgg dodsGmyrgdom Joywgdgeos,

Goaob I30MYos v. ogsgolodme o, dgledsdols

Lopopgby ©o aogog@dgemo ¢ —ol 3350 gosmds.
dogomgdo  3mb3gb@®Ms@ol godmlisgmols s dolsdo
L3ogngbdols  dgd3g9eomdol  ®m  dswoge  Lowo-
©99db.  @3@Hodobogos  Ldgmegds  FadGHowdo S,

OmIgols gom®obs@gdos Pe,=16,95% ws 1=2,15%.

Y, %
25

qs

20 ~

i

\

15 X
q1 // l\

10

\

00

Beus %0 |

G )

o
o

e ————

13.0 35 140 145

(@ x R AN FESORUEN QPR A

—
o

165 170 175

>
O R St

by, L. gam@osgool 3GmEgbol m3Gedobsigos
b3oangbdols 3mb396@@>Gol dobgogom

Y, (yl') q3 6

5.5

6.0

0,
6.5 li""’“‘"’;)7‘0

bg®. 2. geom@sgool 3GmEgbol m3§odobsgos mjdml
3M6336@®sBol dobgpgom

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
N3 (505), 2017

ISSN 1512-0996
www.gtu.ge



1S06J06&) 153I8I — ENGINEERING — UHKEHEPHOE AIENO

Sbogmaoy@o  soggds  mJaml  30mb3gbd®s@ol

dobgogom  m3B0dobogools  Lodm@mm  adog040
(Lyd. 4) 392 byd-by Foddmwygbogro m3Godobe-
300b  aMs503900L  dobgoegom. @mymaE  gbyosgm,
OJOol  gmbigbd®s@dol  dodbodsgrygdo  godmboge-
ol dobowgdsm Lako®ms M95396@ b0l botxgdols
3oblbgoggdgmo msbsdodpggdmds. 39@Mdme dsbby,
Ly Fao@omowsb 352 Tod@Homsdwy,  gbeo
9500600 (G ©> G5 HgoggbGaool
botixo sxgoflo@gdygaos dom  Lodygoee 360dgbg-
392 Vaodoswowsb 393 Fao@oasdeg
dmJdggdsdo dgool O, GgopgbBo (G ©go5396@30b

botxo  ©ogoJbodgdgmos 332 FghBoanols dgle-

3330 G,

edsby).

4530l Lowogbyg). 53 9osbby, 3g-5 F9dEomTo jmb-
(3963530l aodmbogogo omfggl mogols dodlodydls
1=2,39%,

bogm  odamnl  dgdcggemds

dogdge
30my]pdo  dgoygbl Pa=584%-L. 995 FgO@o-
opsh 393 TghRomsdog g®058030 ©o@dsgogmos,
@53 60dbogl, AmI  3mb3Egbd@s@l  godmlisgsgmo
0ge0gdls 2%-dpg. dgmerg dbdog mJaml dgdEggenmds
0bAgds 593%-dpg, Go3 aodmlsgamols dgdiEodgdols
dogbgosgoe  dgodangds  dobomgdo  ogml  3Fs@-
o8 Fad@Homowsb

Jagools @ @g9539630. gegysw dogsam dg4 §F9@-

dmgdamoliomgols. dm Jdggdsdo

Ao o, Lowsi 1=2.15% s Pa~6.15%.

3.0 ,
'Ysu'f':’ as 6
o054+ | e — (4
2.39 12 }':K-__. Q
\ o | N
20 SR N AN
" \ /, 2 : : !
0 )’ ! SRR
17 : b
05 : i N
' IS8~ i Bey.%
0.0 ; ; T :
130 135 140 145 150 155 160 145 17
qi q2 . q3 . q1
boy@. 3. ganm@siool 3dm3gbol Ldoagbdol jmb3gbg@s@ol dobgwgom
033080bo300l Lodmmme a@ogogo
26
7. % /5
YA e e e =
2290’;1 : q] 4
2o i /\ . \s
@ | i) \\;Z/ |
2.0 ? : !
I/AZ ' ; :
181 : P |
; P 5.84% | : :
16+ LN i
55 ! 586 57 { 58 ' 59! 60 6.1 Pu% 6.2
P qz Cali (I‘ I:‘\. ql I:

byg®. 4. gem@ogool 3GmiEgbol m@mb jmbi3gbgasgol dobgregom

033080bo300l Lodmemme a@ogogo

ISSN 1512-0996
www.gtu.ge

89

LB 3-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
N3 (505), 2017



1S06J06&) 153I8I — ENGINEERING — UHKEHEPHOE AIENO

993 o 994 Lydomgdby aodmygmagoaos  3o-
bgd0, @mdmgdoi doggzgomomgdl gy 3mbigbB®e-
HOb boGobbol @ogamgdgeo  bogogol dobjegon
Omdgmo  OgopgbBo  gbps  gagomm, @oms  do-
3oefomn  3mbggbH@sGol  dodlodsmyd  odmbe-
goel. 353 ©o 334 ULymomgddbg bohggbgdo ade-
503900 0gmomngdl 0dobg, AmI m3Godydol §g-
Bosmol Inlodgobo@ syEomgdgmos asblsbmmgeo
0gol  gmb3gbH@shol  badolbol  wagsmgdygmo
360dgbgenmds, @mImols pomgsmolifobgdom yobo-
Lobwgtgds  3mbi3gb@®s@ol  aodmbsgogols  Logo-

Aogom dsJlodsenydo Lowowg.

@03 JO5G DS

©sb3g60

Po@o@gdgmo g3aggadel dgaagdo ©oggdbyde-
05 b3oangbd-mJdml  Jgdiggero  dbgmo@  aoliod-
©0EAIB@0 Jobols Gam@sz00l 3@mEglol dsmg-
300490 dmEgeby, M3Godobagool  g@oHgtogdby
s {65030 @a3dmamadgdols dgmmeols @0 gm0
35M056F0L  25dmygbgdoby. Mm3EB0doboool dgogysw
asbobsbmg@s  Bds@mggmo  bgdmgdgegdgdols (Gge-
336(gd0L  badxgdo)  3gogdermdol  mebsdodwig-
OM6> > Pdbgoo, MmIamgdo ggodmrggl Lodysang-
6ol Agaygo@gdol Godpergddo dogoemm GmyMGS
L3ogngbdols, olggg ™J@mb  Lbgsslbgs badolbols
30633bH@>(0l IoJlodsargo admbsgogo.

1. Butskhrikidze G., Oniani M. Flotation process optimization by the linear programming method. Samto zhurnali.

#1(8). 2002, 48-49 pp. (in Georgian).

2. Butskhrikidze G., Oniani M. Optimization criterion and tasks for the ore enrichment processes. Samto zhurnali.

#2(15). 2005, 79-81 pp. (in Georgian).

3. Enageli R., Gamtsemlidze M., Talakhadze D. and others. Study of flotation process of the refractory copper — gold of

the Madneuli deposit for optimal control. Sagartvelos sainzhinro siakhleni. #4. Thbilisi. 2016. (in Georgian).

4. Barsky L. A., Kozin V.Z. The system analysis in mineral processing. Nedra. Moscow. 1978, 486 p. (in Russian)

5. Butskhrikidze G. Method of optimizing identification of technological processes of enrichment at many control

parameters. Scientific and technical journal “News of the higher institutions. Mining journal”. Ne11. 1980, 82-86

pp. (in Russian).

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
N3 (505), 2017

ISSN 1512-0996

90 www.gtu.ge



1S06J06&) 153I8I — ENGINEERING — UHKEHEPHOE AIENO

UDC 625.75
SCOPUS CODE 2201

OPTIMIZATION OF THE FLOTATION PROCESS OF THE REFRACTORY COPPER - GOLD ORE OF THE
MADNEULI DEPOPSIT

R. Enageli Department of Mining Technology, Georgian Technical University, 75 M. Kostava str., 0175
Thilisi, Georgia
E-mail: enageli@mail.ru
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ABSTRACT. The article is concerned with the determination of optimal values for the control parameters of the
flotation process of the Madneuli refractory ore, containing copper and gold. Optimization of the process has been
carried out according to the technological criterion - obtaining the maximum yield of the conditioned concentrate
when the control actions are changed within limits. The mathematical description is based on the probability model.
As a result, the target (concentrate yield) and constraint (concentrate quality) functions have been obtained. Taking
into account that these functions are monotonous, the process optimization has been carried out by a graphical
version of the linear programming method. During optimization, the reagent consumption is alternatively changed
(frothing agent, depressor, collector) to achieve the maximum yield of the concentrate. As a result of the research, the
values of the reagent consumption have been determined, under which their effect on the process is maximal. The
graphs of the change in the concentrate yield, depending on the content of copper and gold, have been plotted. The
obtained results allow to determine the areas, within which the reagent consumption should be regulated. The
optimal values of control actions (reagent consumption), which ensure the maximum yield of the conditioned
concentrate, have been defined.

KEY WORDS: Copper; flotation process; gold; optimization; optimization criterion; quality and concentrate yield;
reagent.
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UDC 625.75
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ONTUMM3ALUA NPOLLECCA ®/IOTALMU TPYAHOOBOTALLAEMOW MELHO-
30/I0TOCOAEPALLEN PYAbl MALHEYIbCKOrO MECTOPOAEHUA

3Harenm P.MN. JenapTaMeHT ropHbIX TeEXHONOTUI, [PY3NHCKUIA TEXHUYECKMI yHuBepcuTeT, py3us, 0175,
Téunucu, yn. M. Koctaea, 75
E-mail: enageli@mail.ru

Peu,eH3eHTbI:

M. OHunaHu, accou. npodeccop JenapTameHTa ropHbIX TEXHOIOMMI rOpHO-reonornyeckoro pakynbteta MY

E-mail: moniani@gmail.com

M. Kutowswuam, accou. npodeccop [enaptameHta 6e30nacHOCTU Tpyaa WM 4YpesBbl4AWMHbBIX CUTyaLUA TOPHO-
reosormyeckoro gakynbteta Ty

E-mail: m.gitoshvili@gtu.ge

AHHOTAUMA. Cratba nocBAlleHa YCTAHOBAEHWMIO ONTUMAJIbHbBIX BEMYMH YNPaBAAKOLWMX NapameTpoB npoLecca
bnotaumm magHeysnbCcKoW TpygHooborawaemol pyabl, cofepkawein megb M 3040T0. ONTMMM3AULMA MPOLLECCOB
OCYLLLECTB/IEHA COrMNACHO TEXHO/IOTMYECKOMY KPUTEPUIO — MNOJIYYEHUIO MAKCMMaJIbHOMO BbIXOAa KOHAMLIMOHHOIO
KOHLLEHTPaTa NpU M3MEHEHUWN YNPaBAAIOLWMX BO3AENCTBUI B YCTAHOBAEHHbIX Npeaenax. Matematuyeckoe onucaHue
NpoBeLeHO Ha OCHOBE BEPOATHOCTHOM mogenw. B pesynbTaTte nosyyeHbl GyHKLMM Lenn (BbIXxoA4a KOHUEHTpaTa) u
orpaHuyeHun (KayecTBO KOHLeHTpaTa). BeBuay TOro, 4Yto 3TM GYHKUMU ABAAKOTCA MOHOTOHHBIMW, ONTUMM3ALMA
npoueccom nposeneHa rpaduyeckMm BapUAHTOM MeToAad JIMHEMHOro nporpammupoBaHua. Mpu onTumusaumm
nooyepesHo MEHAICA paxof peareHToB (BCMeHMBaTeNb, LENPeccop, KOEKTOP) C  LUEeNblo  [OCTUNKEHUSA
MaKCMMa/IbHOTO BbIXOAA KOHLEHTpaTa. B pesynbTaTe MOWCKa YCTaHOB/IEHbl BE/MYMHbBI PAacxofa peareHToB, npwu
KOTOPbIX WX BAMAHME HA NPOLECC MaKCMManbHO. [locTpoeHbl rpaduKM WM3MEHEHWMA BbIXOAA KOHLEHTpaTa oT
copep)KaHuA B HeM Mean 1 30/10Ta. MonyyYeHHble pe3yabTaTbl A4at0T BO3MOXKHOCTb ONpeaenmMTb Y4acTKK, B npegenax
KOTOpbIX CcneayetT peryivpoBaTtb pacxos peareHToB. OnpepeneHbl ONTUMasibHble BEIMYMHBI - YNPABAAIOLLNX
BO34EMCTBUI ( pacxofoB peareHToB), KOTopble 06ecneyYnBatoT NoayveHne MaKCMManbHOro BbIX04a KOHAULMOHHOMO
KOHLLeHTpaTa.

K/ZTIOYEBbLIE C/IOBA: KauecTBO M BbIXOZ KOHLUEHTPATAa; KPUTEPUI ONTUMM3ALUKU; 30/10TO; MeAb; ONTUMMU3ALUSA;
npouecc ¢proTaumm; peareHr.
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ABSTRACT. The paper deals with the algorithm for manganese ore enrichment process by flotation method. The
research is performed using the mathematical model of the process and graphical option of linear programming. The
obtained control algorithm reflects the optimal relation of the controlling quantity (consumption of the liquid glass) on
the disturbing influence (manganese content in the ore to be enriched). The range of the change of the latter is
divided into certain steps. The aim function is calculated for each value of manganese content. Number of
measurements in each interval of the experiment is considered and enrichment process identifiers are found taking
into their share as well. Based on this the forecast is made - optimization based automated control system provides
maximum outcome of conditional concentrate regardless changes in disturbing influence.
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AHHOTALMUA. MpuBoamutca anroputm YynpasBaeHWs npoueccom ob6oraleHus MapraHueBoi pyabl MEeToLoM
dnotaummn. UccneposaHuna NnposeseHbl C NOMOLLBIO MPUMEHEHUA MaTeMaTUYECKON Mogenmn u rpaduyeckoro BapnaHTa
MeTo4a /NIMHEWHOro NPOrpaMmupoBaHuA. MMoayYeHHbIA anropuTm ynpasieHWUA AaeT 3aBUCMMOCTb YNpaBAAtOLLEN
BE/IMYMHDBI (Pacxo[a *KMAKOrO CTeKna) OT BO3MYyLLAMOLWLEro BO3LEWCTBUA (COAep)KaHMA MapraHua B oborawaemon
pyae). ObnacTtb M3MEHEHMA 3HAYEHUIN NocneaHero pasgesieHa onpeaeneHHbIM Wwarom. MNpoBeaeH pacyeT LeneBom
bOYHKUMM ANA KaxkAoro 3HAYeHWA COAEeprKaHUA MapraHua. [pesycmMoTpeHO KOAMYECTBO WM3MEPEHUA B KaXKAOM
WMHTEepBasie U HalAeHbl NOKa3aTenu npouecca oboralleHma ¢ y4eToOM UX yaenbHOM Aonu. Ha ocHoBe BbilleyKa3aHHOro
cAenaH MNporHo3 — MOCTPOEHHAA Ha OCHOBE ONTMMM3ALMKM CUCTEMA aBTOMATUYECKOro ynpasnaeHws obecneumsaet
Nosly4eHNWE MaKCMMaNbHOrO BbIXOAA KOHAMLMOHHOIO KOHLEHTpaTa HEe3aBUCMMO OT WM3MEHEHWMA BO3MYLLAOLLETO

BO34EeNCTBUA.

KNMKOYEBBLIE C/IOBA: anropuTm ynpaB/ieHUs; BO3MyLLaloLee BO34ENCTBME; ONTUMM3aLMA; npouecc dnotauumu;
CMCTeMa aBTOMATMYECKOTO YNpaBaeHWA; yNpaBaAoLwasn Ben4mHa.

LBHI-0L FH™MIdO — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Ne3 (505), 2017 100 www.gtu.ge



1S06J06&) 153I8I — ENGINEERING — UHKEHEPHOE AIENO

UDC 624.21.8
SCOPUS CODE 2205

PORTABLE AND RAPIDLY DEPLOYABLE, SINGLE SPAN MECHANIZED BRIDGES FOR EXTREME

Institute of Constructions, Special Systems and Engineering Maintenance of the Georgian

SITUATIONS

M. Sanikidze
Technical University, 68b M. Kostava str, 0175 Thilisi, Georgia
E-mail: sanikidze@gtu.ge

N. Tsignadze

Institute of Constructions, Special Systems and Engineering Maintenance of the Georgian

Technical University, 68b M. Kostava str, 0175 Thilisi, Georgia

E-mail: tsignadze@gtu.ge
G. Medzmariashvili

Institute of Constructions, Special Systems and Engineering Maintenance of the Georgian

Technical University, 68b M. Kostava str, 0175 Thilisi, Georgia
E-mail: georgesmaximilian@gmail.com

Reviewers:

0. Khazaradze, Professor, Department of Civil and Industrial Engineering, Faculty of Civil Engineering, GTU

E-mail: khazaradze@gtu.ge

G. Gratiashvili, Dr. Scientific Worker at the Institute of Constructions, Special Systems and Engineering Mainte-

nance, GTU
E-mail: george_gratiashvili@yahoo.com

ABSTRACT.

The present work considers the existing and possible
logical schemes of deployment and laying of the rapidly
deployable, single span bridges on the obstacle.

The considered schemes are classified according to
basic principles of shaping the engineering transformable
systems. As a result, the fact that the accomplished single
span bridges are based on one of the transformation
principles becomes clear.

The further enlargement of deployable bridge spans is
becoming possible by using a composed — complex
principle of transformable engineering systems. The work
reviews the development of bridge structural designs by
combination of folding and telescopic principles and
principles of folding and rolling to enable overcoming
obstacles with the width of 40-48 meter, instead of
existing 20-24 meter width barriers, by deployable single
span bridges.

KEY WORDS: Bridge; extreme; mechanized; portable;

rapidly deployable; single span; shaping; transformable.
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INTRODUCTION

One of the pressing problems in the bridge engine-
ering is the development of rapidly deployable single
span bridges capable of being placed on a single
vehicular mounting means. Such bridge constructions
may be used in instances where it is impossible to erect
intermediate supports in a short time period. The reason
is short time allotted for laying a bridge on the one hand,
and, in case of availability of the intermediate supports
on an obstacle, their big length, lack of information
about physical and mechanical properties of soil, very
fast flow of rivers, complicated outline of a profile and
many more factors on the other hand.

The so called mechanized rapidly deployable single
span bridges are used in practice under extreme
conditions, both in military and civil circumstances.

For example, mechanized military bridges, also known
as “assault” bridges, are laid over an obstacle in 3+10
minutes. The bridge’s length is 22-24-32 meters at the
most. The whole process proceeds from the personnel

LB 3-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
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armoured equipment, without having to leave a tank. The
folded bridge unit load height is 2.5 meters at the
maximum, and width is up to 4 meters, the length often
being 10-12 meters, sometimes reaching 16 meters. Their
weight varies within the range of 12+20 tones.

As can be seen from the above parameters, the
folded pallet length of the bridge reaches the transporta-
tion size limit and sometimes even exceeds it. This
contributes to the difficulties in maneuvering of a brid-
gelayer — tank or motorcar.

In modern stage, various modifications of state
equipment of a bridge and a bridgelayer illustrated in
figures 1 to 4, having the bridge weight-carrying ability
within 50+100 tones, have found wide application among
the mentioned class bridges (http:/www.army-techno-
logy.com/contractors/engineering./man;
http://www.globalsecurity.org/military/world/rok/k1-

pics.htm; http:/tewton.narod.ru/texnica/).

Fig. 2. The stowed bridge transport package disposed on a tank bridgelayer and developed

in “scissors” like deployment principle

Fig. 3. The bridge mounting process with individual blocks of span
parts deployed in “scissors” like principle
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Fig. 4. The bridge built in the principle of “double scissors” deployment

of individual blocks of the span parts

It is just the sizes and weight of the folded unit load
that impose a constraint on the condition that the
existing solutions do not allow to build bridges having
spans of 32-48 meters in deployed state by a single
vehicular mounting means. Otherwise, if it was possible
to create such bridges it would be possible to cross all
existing dry or wet gaps by 85-95% even for military
purposes, not to say anything on the use for civil

purposes.

The mentioned bridges are deployed in appropriate
places according to different schemes.

MAIN PART

1. THE BRIDGE DEPLOYMENT SCHEMES

By systematizing the folding/deployment and laying
of single span bridges over an obstacle, the following
logical schemes are obtained after deployment:

I. THE BRIDGE CONSTRUCTION IS DELIVERED WITHOUT BEING FOLDED OR DEPLOYED AND LAID OVER AN

OBSTACLE (Fig. 5).

el
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/!//////////J‘\
—>
_/.n 0 0 \3

| T TFTITTITS
by Q——————?ﬁﬁa
(] i)/{ﬁ —1
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Fig. 5. 1 — Vehicle; 2 — Mounting means; 3 — The bridge construction;
4 — Obstacle

Such bridges must not be longer than 12 meters due to the unit load size limits.
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Il. THE BRIDGE CONSTRUCTION IS LAID OVER AN OBSTACLE BY APPLICATION OF A METHOD OF THROWING (Fig. 6).

[

R i
"—1:1:‘:_‘;!-,,'._ —
e ——

= \

Fig. 6. 1 — Vehicle; 2 — The bridge span construction; 3 — Obstacle

I1l. THE BRIDGE SPANS WITH BIDIRECTIONAL OPENING (Fig. 7).

Fig. 7. 1 - Vehicle; 2 - Fixed span of a bridge; 3 — Opening spans; 4 — Obstacle

IV. SETTING A BRIDGE SPAN SUPERSTRUCTURE OVER AN OBSTACLE BY MEANS OF DISMEMBERED UNITS AND A
TELESCOPIC BOOM (Fig. 8).
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— TN
0 0 0 m1‘.c.-.-..,..-.-.:..uz.-._..-n-:- STTeTeeseea—=
L g

R R R ]

YR IITIIII TR
P o e l?

Fig. 8. 1 — Vehicle; 2 — Mounting means; 3 -Telescopic arrow; 4 — Dismemebered units of the bridge span; 5 — Obstacle
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V. SETTING THE ENTIRE SPAN SUPERSTRUCTURE BY DISMEMBERED UNITS OF THE BRIDGE SPANS AND LAYING
THEREOF OVER AN OBSTACLE (Fig. 9).

. S A = -
VU N Y l/h_x

=t lrrrsrsssrrsrer] 4 =

0.0 0

Fig. 9. 1 — Vehicle; 2 — Mounting means; 3 — Dismembered units of the bridge span; 4 — Obstacle

VI. THE ROLLED-DEPLOYABLE CONSTRUCTION OF THE BRIDGE SPAN (fig. 10).

Fig. 10. 1 - Vehicle; 2 - Follower vehicle; 3 — Mounting elements; 4 — Rollable bridge construction; 5 — Helicopter; 6 — Obstacle

VII. “SCISSORS” LIKE CONSTRUCTION OF THE BRIDGE SPAN (Fig. 11).

Fig. 11. 1 - Vehicle; 2 — Mounting means; 3 — The span construction consisting of two parts and united by scissors principle; 4 — Obstacle
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VIII. THE “SCISSORS” LIKE CONSTRUCTION OF THE BRIDGE SPAN ATTACHED TO A VEHICLE (Fig. 12).

2 2
L=t = //7L =
3 N 2 ///
= f(L ST -
=

Fig. 12. 1 - Vehicular mounting means; 2 — “Scissors” like span;

3 — Bridge entrance; 4 — Obstacle

IX. THE DOUBLE HINGE FOLDABLE-DEPLOYABLE CONSTRUCTION OF THE BRIDGE — “DOUBLE SCISSORS” (Fig. 13).

0,0 0 0O 0.0

y/ / -

O 0 o,

1

Fig. 13. 1 - Vehicle; 2 — Mounting means; 3 — The bridge span construction consisting of hingedly coupled three units; 4 — Obstacle

. . . In such a model, when the system is rolling or
According to the engineering systems theory [1], deol Y V(\; ¥ ! ing
. . eploying, its opposite sides (+ -) are coming nearer to or
shaping of the deployment encompasses three basic ploying, 1ts opposite st (+) ing
move away from each other respectively, which can be

principles, that are used in form shaping of the space db bols in the follow
reflectors [2]. Let us discuss each independently: expressed by symbols in the following way:

1. Rolling principle (Fig. 14).

+++++++++
111111111

Fig. 14
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2. Folding principle (Fig. 15).

In such a model, when the system is folding or dep-
loying, its same sides (+; -) and (_; _) are coming nearer to
or move away from each other respectively, which can be
expressed by symbols in the following way:

+—+—-+—+
R
+ -

-+
| ]
-+ - -+

Fig. 15

3. Telescopic principle (Fig. 16).

thts,
]

h___l___‘g"" FF+

In such a model, when the system is folding or

deploying, its different elements, surfaces with different
symbols (+ _) are mutually displaced longitudinally. This
leads to folding and deployment, which can be expressed
by symbols in the following way:

+++++++++—

P e e e e o o o -

Fig. 16

If we consider the logical schemes for deployment
and folding of the deployable bridges according to the
shaping principles of the transformable engineering
systems, it can be concluded that all represented
schemes correspond to one of the principles of

transformations only.

ISSN 1512-0996
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The classification of the schemes is as follows (see
figures 5 to 13):

I scheme — telescopic principle;

Il scheme — folding principle;

Il scheme — rolling principle;

IV scheme - telescopic principle;

V scheme - telescopic principle;

VI scheme — rolling principle;

VIl scheme — folding principle;

VIII scheme — folding principle;

IX scheme — rolling principle.

As it can be seen from the above classification, none of
the schemes for deployment and folding of the bridge
involve the complicated principle of deployment
encompassing two or three principles of shaping. The
present study will consider this approach for the purposes
of developing new, bigger span bridge schemes.

In addition, a modification will be made in the bridge
superstructure design, instead of a whole section bar,
the span construction will be implemented as trusses and
combined systems to enable the own weight to be
remained within the range of 15 — 20 tones in enlarged
32 — 48 meter bridges.

According to the transformation, the complicated
shaping schemes were defined. Each of them consists of
two simple shaping schemes:

| — Folding principle + telescopic principle;

Il — Folding principle + rolling principle.

According to the different designs of the | principle -
folding principle + telescopic principle — the third case
was also defined —

Il - Folding principle + telescopic principle.

While the deployment principles are considered, it
should be agreed that various types of designs can be
selected with the same transformation principle.
each transformation scheme

Let wus discuss

individually.

2. DESIGNS OF THE DEPLOYABLE BRIDGE

I - Folding principle + telescopic principle.

A design of the deployable bridge (Fig. 17) was
developed according to the mentioned principles.
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6)

Fig. 17. a - The folded package of the bridge; b - The deployment process of the bridge; ¢ - The deployed bridge design

As it can be seen from the illustrated design, the
bridge construction is built in accordance with a
pantograph scheme, crossed elements 1 that are coupled
to one another by means of central cylindrical hinges 2,
upper edge cylindrical hinges 3 and lower cylindrical
hinges 4. An element 1 following to the upper cylindrical

a)

hinges 3 is represented as cantilever 5. Just these
cantilever extensions constitute the running part of the
bridge. This condition is assumed after full deployment of
the bridge, when the cantilever extensions 5 lean against
the next upper cylindrical unit 3 by their ends and are
fixed thereto (Fig. 18).

b)

Lh

Fig. 18. a - The locking unit prior to the full deployment of the consruction; b - The unit in locked state
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Thus in the deployed bridge construction, the In general, the entire bridge construction in a deployed
cantilever extensions 5 will be converted into an arc that  state is a double hinge arc with a tie and consists of two
is fixed in two supports. Schematically, one end of the arc  tracks and connections between them (Fig. 19).
is rigidly fixed, while the another end is hingedly fixed.

a)

Fig. 19. a - The bridge side view; b - The bridge top view; c - The bridge in a deployed state
It can be provided the bridge laying scheme over an obstacle herein, which is performed by a tank bridgelayer (Fig. 20).

a)
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Fig. 20. a - The bridgelayer with a transport package of the folded bridge; b - The folded transport package of the bridge is placed at the end of

the bridgelayer mounting means boom; c - The bridge laying process; d - The deployed bridge prior to laying over an obstacle; e - The bridge

placed on the ends of an obstacle at the final stage of mounting; f - The bridge in operational condition

It should be noted herein that fixing the cantilever
extensions end part in sockets (see Fig. 18) is performed at
the c) and e) stages of the bridge deployment (see Fig. 20).
At the stage d), the upper chord of the bridge is bended and
stretched, projections are easily placed in the socket, and
then, at the stage e), the projections tightly lean against the
socket edge since the upper chord assumes the designed
state and is already shrinked.

The deployable bridge has the following advantages:

1. The design of the bridge enables to overcome an
obstacle of 48 meters in width;

2. The bridge is deployed in a short time period;

3. The bridge is deployed in the process of being
transformed without the need in a human intervention;

4. The transport package sizes - 11.2 x 4.1 x 2.85 in
meters;

5. Weight - 17000 Kg;

6. No need in additional locking means after having
been deployed;

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
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7. The running part of the bridge is involved in com-
mon operation of the bridge arc so as to save materials.

The disadvantages of the bridge are as follows:

1. Multiple cylindrical hinges in the bridge cause
increase in the degree of the displacement of the bridge
in a transversal direction by their arrangement;

2. The bridge can be mounted by suspending it in its
middle part which leads to additional material expendi-
tures to properly equip the bridgelayer, especially for
setting the 28-30 meter telescopic boom;

3. The bridge has very low rigidity in longitudinal ben-
ding since the intercrossing members solely are involved
in operation during deployment. They have critical
points, wherein its rigidity is minimal.

Thus to eliminate the above disadvantages, we
propose the novel bridge design [3, 4].

Il - Folding principle + rolling principle.

A novel design of the bridge has been developed in
accordance with the mentioned principle (Fig. 21).
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Fig. 21. a - The bridge side view; b - The bridge top view; c - The deployed bridge construction

In a deployed state, the bridge is a combined seg-
mented truss having an upper rigid chord 1 operating on
bending-shrinking, rigid struts 3 hingedly fixed in central
units 2 and arranged in a triangular manner, and a lower
elastic chord 4 that rolls onto the struts on connecting
transversal axes in lower hinge units 5 of the struts
during folding of the bridge.

The bridge consists of two tracks 6 interconnected by
means of central shafts 7 connected to the central hinge
units.

The bridge construction is characterized by the rigid
elements 1 interconnected by a pantographic scheme
and coupled to one another in a cross like fashion by
means of central cylindrical hinges 2 and the edge
cylindrical hinges 8, at the deployment stages (Fig. 22),
are playng the role of deployment elements only, to
provide shaping process by transforming. However, at
the final deployment stage they are arranged with the
outline of the arc and are already representing the chord
of the bridge upper running part.

a)

ISSN 1512-0996
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b)

c)

d)

Fig. 22. a) The folded transport package of the bridge placed on a
mounting vehicular means - bridgelayer; b) The bridgelayer is ready
for deploying the bridge over an obstacle; c) The bridge deployment

process; d) The bridgelayer laid down the completely deployed bridge
on the opposite end of an obstacle
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All the properties of the bridge have been studied by use of 4.8 meter model that represents the 48 meter bridge
in scale 1:10 (Fig. 23).

Fig. 23. Deployment stages of the experimental bridge model
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Based on the study of the mentioned model, the lower
chord of the bridge was modified and the folding principle
“folding principle + rolling principle” was replaced by
“folding principle + folding principle” (Fig. 24).

The transformable bridge construction based on
“folding principle + folding principle” differs from that
based on “folding principle + rolling principle” (see Fig.
21) mainly by arrangement of struts and the lower chord

a)

b)

and their construction. In the given modification (Fig. 24)
the lower chord 1 is constructed with “V-fold” rigid rods
1 that “break” in the hinges 2 mounted thereon. The
lower chord 1 is hingedly 3 connected to rigid posts 4
and rigid foldable struts 5, the later being folded by
“breaking” them in cylindrical hinges 6 mounted on the
struts. The bridge is provided with two tracks 7.

Fig. 24. a -The bridge side view; b - The bridge top view; c - The deployed bridge construction

The deployment and folding of the mentioned bridge is illustrated in Fig. 25.

a)

b)
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c)

Fig. 25. a) The bridgelayer is ready for deploying the bridge over an obstacle; b) The bridge deployment process;
c) The bridge in operational condition

Notwithstanding some modifications, the following
advantages and disadvantages are still remaining in the
bridge construction.

Advantages:

1. The design of the bridge enables to overcome an
obstacle of 48 meters in width;

2. The bridge is deployed in a short time period;

3. The bridge is deployed in the process of being trans-

formed without the need in a human intervention;
4. Weight - 19000 Kg.

In addition:

5. The enhanced longitudinal rigidity in vertical state
during mounting;

6. The bridge deployment mechanism will be conver-
ted into the running part of the bridge — upper combined
chords of the truss - at the final stage of deployment;

7. Enhanced transversal rigidity;

8. The power mechanisms may not be needed for
deploying and folding the bridge.

Disadvantages:

1. The bridge can be deployed and folded in its
middle part only, that leads to increase in the weight of a
bridgelayer mounting elements;

2. Difficulty in locking the bridge units at the final
stage, being not subjected to prediction;

3. The sizes of the connection units in the running
part of the bridge are limited which makes them non-
reliable in operation with big dynamic forces and blow;

4. The desirable picture of rolling the lower chord ele-
ments and further modification of folding was not attained;

5. Increased sizes of the bridge transport package
11.4x4.0x3.4 in meters.

In order to eliminate the above mentioned disadvan-
tages, a novel design of the bridge has been developed.

Thus the construction logic of the above described
modifications require development of a new design
taking the advantages and disadvantages into conside-
ration. In this case, instead of modifying the principles in
the basic formula of the bridge deployment shaping (e.g.
“folding principle + telescopic principle”) it is possible to
change the design that carries the mentioned principles.
The different deployable bridge design has been
assumed just in this way.

1l - folding principle + telescopic principle.

The bridge construction illustrated in Fig. 26 has been
developed according to the mentioned scheme.

© 6
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Fig. 26. a)The bridge side view; b) The bridge top view;
c) The deployed bridge construction

The construction consists of two central running parts
1 interconnected by means of a cylindrical hinge 2
wherein an apex 3 is disposed. Each running part 1
consists of two tracks 4, each being longitudinally
arranged as rows of individual bars 5. The bars are
interconnected near the apex portion 3. Each individual
bar 5 is disposed in units 6 of the edge running part by
telescopic insertion. There are only four such edge units.
Pairs of the edge units are united at the apex side, while
their other ends are free.

a)

Beneath the bridge construction, elastic struts 7, rigid
posts 8, deploying devices 9 and elastic lower chords 10
are provided. Each of them is disposed between the
central parts and edge units during the folding of the
bridge.

The bridge construction will be disposed on a tank
bridgelayer. It is attached to the bridgelayer by means of
one of the edge units. The bridge is laid over an obstacle
according to the described scheme (Fig. 27).

b)

<)
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d)

Fig. 27. a) A bridgelayer together with the bridge transport package; b) The bridgelayer is ready for deploying over an obstacle;

c) The bridgelayer in starting moment of bridge deployment; d) The bridge deployment process;

e) The deployable bridge in operational condition

Advantages and disadvantages.

The bridge design enables to reduce the transport
package height, in addition to attaining the advantages
of the above described bridges. In the given case, the
height is 2 meters in 45+48 meter span bridge.

Particularly important is that multiple small cylindrical
hinges are not used in the bridge, and it can be deployed
by engaging the short mounting part of a bridgelayer
with the end unit, thereby the bridgelayer construction
weight is reduced.

The deployment and folding of the bridge is per-
formed by mechanisms that are supplied by power from
a bridgelayer.
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AHHOTALMUA. B paboTe paccMOTpeHbI CYLLLECTBYHOLLME U BO3MOXKHbIE JIOTMYECKME CXEMbI PACKPbITUA U YKAAAKM Ha
npenATcTBne 6bICTPOBO3BOANMBIX OAHONPOETHBIX MOCTOB.

PaccmoTpeHHble cxembl KnaccudpuumMpoBaHbl N0 OCHOBHbIM NpUHUMNam ¢opmoobpasoBaHUA TpaHCHOPMUPYEMBbIX
WHXXEHEpPHbIX cucTeM. Bcnencteme 3TOro BbIACHAETCA, UYTO CYLLECTBYHOLME OAHOMPONETHblE MOCTbl OCHOBAHbl Ha
OZLHOM M3 NPUHLMNOB TPaHCchOpPMaLLUN.

JanbHeliwee yBenuMyeHWe MpoJieTa PACKPbIBAEMbIX MOCTOB CTAHOBMUTCA BO3MOMHbLIM NEPEXofoM  Ha
KOMOWHUPOBAHHbLIN - CAOMHbIM MPUHLKUN TPAHCHOPMUPYEMBIX MHMKEHEPHbIX cuctem. TakoM norMkon B paboTte
pPacCMOTPEHO CO3JaHNEe KOHCTPYKTUBHbIX CXEM MOCTa COBMELLIEHMEM MPUHLMUMNOB CKNaAblBaHMUA U TeJIeCKOMa, a TaKXke
CKNafblBaHUA W CBEPTbIBAHUA, YTO AAET BO3MOMXKHOCTb, BMECTO MPEnATCTBUMA LWMpPUHON 20-24 m, pacKkpbliBaeMbiMu
OAHOMNPONETHBIMW MOCTaMM NPEOAO0AEBATb NPENATCTBUA WNPUHOMN 40-48 M.

KNKOYEBBIE C/IOBA: 6bICTPOBO3BOAMMbIN; MEXaHM3MPOBAHHbIN, MOCT; OAHOMPO/ETHbIN, pPaCcKpbIBaeMbli;
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MACHINE FOR DRYING OF BULK MATERIALS IN A VIBRATING FLUID BED WITH A PULSATOR
OF WORKING AGENT
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ABSTRACT. The necessity of improving the equipment for the processing of vegetable raw materials is justified. It
is shown, that the improvement of the drying machine is possible with creating a vibrating fluid bed by using pulsated
flow of the working agent. Presented new device to pulsate the air supply, providing the possibility of regulation of
pulsation frequency and the amount of air supplied as well.

The main working elements of the device are two horizontally disposed discs, which have openings for the passing
of the working agent (hot air). The disc is placed on the bottom of the vertical shaft, which ensures the rotation of the
disc at the required speed. The upper disc is placed in a vertical pipe and is loaded from above by a spring, ensuring a
close fit of the upper disc to the lower one. The upper disc is also equipped with a vertical axis, which prevents its
rotation. The vertical pipe from the upper side is connected to the air distributor of the working chamber and provides
a pulsated flow of the working agent. The pipeline of supply of the working agent is connected to the bottom of the
vertical pipe. The new device excludes the need for mechanical vibrations of the drying chamber and thereby reduces

the metal consumption of the equipment and increases reliability of its operation.

KEY WORDS: Air supply; bulk materials; drying machine; pulsation; vibrating fluid bed.
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MALWUHA ANnA CYWWKU Cbiny4nx MATEPUANIOB B BUBPOKUMNALLLEM C/10E
C NYNIbCATOPOM PABOYEIO ATEHTA

Merpenug3se T.4. JenapTaMeHT nNuwesoli MHAYCTPUM, TPY3UHCKUI TEXHUYECKUIA yHUBepcuTeT, Mpysus, 0175,
Téunwucu, yn. M. KocTasa, 68°
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Fyrynawswnu I.J1. [enapTameHT nuweson MHAYCTPUK, FPY3MHCKUIA TeXHUYECKUI yHusepcuteT, Ipy3sua, 0175,
Téunwucu, yn. M. KocTtasa, 68°
E-mail: Givi.Gugulashvili@gmail.com

Ucakapse T.A. JenapTaMeHT nuwesol MHAYCTPUM, TPY3UHCKUI TEXHUYECKUIA yHUBepcuTeT, Mpysusa, 0175,
Téunwucu, yn. M. KocTtasa, 68°
E-mail: tamazisakadze@gmail.com

PeueH3eHTbI:
3. Oxanapuase, npodeccop [JenpaTaMeHTa NULLEBON MHAYCTPUN daKyIbTeTa TPAHCNOPTa U MALUMHOCTPOEHUA MY
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P. Menkaase, OOKTOP TeXHWYECKUX HAyK, cneumanuct YyebHo-HayyHoro ueHTpa 6e3BpegHOCTM M KayecTsa
npoayktos I'TY
E-mail: remeisi@mail.ru

AHHOTALMUA. Ob6ocHoBaHa HeObXOAMMOCTb COBEpPLUEHCTBOBAaHWA o0b6opyaoBaHusa pgns nepepaboTku pac-
TUTENBHOrO CbipbA. MOKa3aHo, YTO COBEPLIEHCTBOBaHWE MALMHbI AR CYLUKM BO3MOXKHO CO34aHMeM BUBPOKMNALLErO
CnosA MaTepuana nyTem UCNO/Sb30BaHWUA NybCMPOBAHHOM Nogaum paboyero areHTa. MNpeacTaBieHO HOBOE YCTPOWCTBO
ONA NyNbCMPOBaHHOW Nogayv Bo3ayxa, KoTopoe obecneymBaeT BOSMOXKHOCTb PEryIMPOBaAHMA YacTOTbl NyAbCaLUi U
KO/ZMYecTBa nogasaemoro Bo3dgyxa. OCHOBHbIMM PaboyMmMy OopraHamu YCTPOWCTBa ABAAKOTCA ABa FOPU3OHTANIbHO
PacrnoNOXKeHHbIX [AWCKa, KOTOpble WMEeKT OTBepCTUA A1a npoxofa paboyero areHTa (ropsyero Bo3ayxa).
PasmelleHHbI CHM3Yy AWCK Haca)KeH Ha BepTMKa/bHbIM Ban, KOTOpblM obecneunBaeT BpalleHWE A[MUCKa C
HeobXoAMMOWN CKOPOCTblO. BepxHU AMCK pasmelleH B BepTUKaNbHOM Tpybe M CBepXy HarpyKeH MPYKUHOW,
obecneynBatoLLelt NNOTHOE NPUIEraHMe BEPXHEro AMCKA K HUXKHEMY. BepxHUI OUCK CHaBXKeH TaKyKe BepTUKasibHOM
OCbl0, KOTOpasa npefoTBpalilaeT ero BpauieHue. BepTukanbHaa Tpyba C BepxHel CTOPOHbI NpUCOegMHEHA K
BO34yxopacnpegenutento paboyeit Kamepbl M NOJAET MY/NbCMPOBAHHBIN NOTOK paboyero areHTa. K HUMKHEN YacTu
BEPTUKANbHOM TPybbl NpucoeamHeH Tpybonposos noasoga paboyero areHTa. HoBoe yCTPOMCTBO WCKAOYaeT
HEoO6X0AMMOCTb MEXaHMYECKUX KonebaHui CylWAbHOM Kamepbl M TeM CaMblM YMEHbLUAeT MeTaN/l0eMKOCTb

060pyL0BaHUA M MNOBbLIWAET HAAEKHOCTb €ro paboTbl.

K/ZIIOYEBbBIE CJ/IOBA: BWOpPOKMNAWMI C/AOW; NoJaya BO3AyXa; NyNbCaUMA; CYWWAbHAA MALUMHA; Cbinyyue

maTepwuansl.
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UNIVERSAL CABINET REFRIGERATOR-AIR CONDITIONER
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ABSTRACT. The article presents the concept of a special cabinet, which also performs the functions of refrigerator
and air conditioner. Refrigerator and air conditioning have a common compressor and condenser, and other nodes
(capillary tubes, evaporators, and automatic devices) are separate. Universal unit operates in three modes: 1) no frost
freezer, 2) windows air conditioning, 3) refrigerator and air conditioning at the same time. This unit is environmentally

friendly. It is loaded R290 refrigerant, with zero potential of ozone depletion and global warming.

KEY WORDS: Air-conditioning; compressor; refrigerant; refrigerator; ozone.
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AHHOTAUMUA. [MpeactaBneHa MNPUHLMNAMANABHAA CXemMa CcheuManbHoro wkada, KOTOpbI OAHOBPEMEHHO
BbINOAHAET PYHKLMWN XONOAUNBbHUKA U KOHAMLMOHEPA. XONOAUNBHUK N KOHAULMOHEP UMEIDT 06Line Komnpeccop m
KOHZAEHCATOp, a OCTa/bHble Y3/bl (KanuanapHble TPybbl, UCMAPUTENN U YCTPONCTBA aBTOMATUKN) Y HUX pasgefbHbl.
YHuUBEpPCaANbHaA YCTaHOBKA paboTaeT B Tpex pexumax: 1) XONoAMAbHUK CyxOih 3amMOpPO3KWM, 2) NOJOKOHHbIN
KOHOMUMOHEP, 3) XONOANUNbHUK U KOHAWUMOHEP OLHOBPEMEHHO. YCTaHOBKa ABAAETCA 3KOA0rMyeckn besonacHoit. B
Hee 3arpy)KeH X0NoAu/bHbIA areHT R290, y KOTOPOro MOTEeHUManbl paspylleHUa 030HOBOrO c/oA U rnobanbHoro
noTensieHMA paBHbl HYALO.

K/NTIOYEBbBIE CJTOBA: Komnpeccop; KOHAULMOHEP; 030H; XO0ANAbHUK; XONOAUNbHbIN arexT.

ISSN 1512-0996 LBHI-0L FH™MId0 — WORKS OF GTU - TPYAbI ITY
www.gtu.ge 137 Ne3 (505), 2017



1S06J06G) 153D — ENGINEERING — UHKEHEPHOE AIENO KU

UDC 658.382
SCOPUS CODE 2213

STATISTICAL DATA ABOUT SEVERE AND FATAL WORKPLACE INJURIES

N. Razmadze

E-mail: n.razmadze@gtu.ge
N. Ratiani

E-mail: n.ratiani@yahoo.com

Reviewers:

Department of Labour Safety and Emergency Control, Georgian Technical University, 75 M.
kostava Str, 0175 Thilisi, Georgia

Department of Labour Safety and Emergency Control, Georgian Technical University, 75 M.
kostava Str, 0175 Thilisi, Georgia

0. Lanchava, Professor, Chief Specialsit at G.Tsulukidze Mining Institute (TMI), GTU

E-mail: O.Lanchava@yahoo.com

N. Machavariani, Professor, Department of Labour Safety and Emergency Control, Faculty of Mining and Geology, GTU

E-mail: n.machavariani@gtu.ge

ABSTRACT. The article provides analysis of the
statistics of sever and fatal accidents occurred at
workplaces. The article comprises global data covering
the worldwide experience, including Georgia. The role
and goals of International Labour Organization have been
defined in order to provide suitable and safe working
conditions. Quantitative data of severe and fatal
accidents are represented in the tables and diagrams
according to the geographical zones. Etiologic (physical
and chemical) factors, that cause occupational diseases
statistics in Georgia during the recent years have also
been discussed.

The study also considers new mechanisms of emp-
loyees’ social security, which should consider hazardous
and harmful factors in the working environment, the
difficulty and stain of the working process. The article
represents the recommendations for the social security
schemes based on the examplebl of the developed

countries.

KEY WORDS: Industrial injuries; International Labour
Organization; labour safety; labour protection; occupa-
tional diseases; statistical data.
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INTRODUCTION
International Labour Organization (ILO) regularly
publishes accidents and occupational diseases statistics.
ILO was founded in 1919. In 1949 it became the first
specialized institution of the newly established United
Nations Organization.

ILO practices four strategic principles in its work,
which are as follows:

1. The development and realization of the main

principles and rights in the working field;

2. Safe employment guarantee with wide

opportunity;

3. Upgrading of workers’ social protection;

4. The support of a social dialogue and the concept

of its three-sided realization.

To specify the above-said, ILO cultivates Rome
International Standards through concepts and recom-
mendations, which refer to social insurance, labour
safety and health, as well as other important points of
labour law.

ILO promotes the formation and development of
independent organizations of employers and employees.
It provides them with trainings and recommendations.
ILO is the only agency in the UN whose functioning is
based on a three-sided structure: a close collaboration
of employers, employees and government organizations.
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The role of trade unions is also great in determining
occupational safety matters.

ILO headquarters is in Geneva (Switzerland).

The highest body of International Labour Organi-
zation is International Labour Conference, which is held
annually. Every two years, a two-year programme and a
budget are approved, which are funded by the member
countries. In addition, the administrative council ope-
rates between the conferences, three times a year.

International Institute of Social-Labour problems
operates within ILO (Geneva, Switzerland) and Inter-
national Training Centre (Turin, Italy).

MAIN PART

Provision of occupational safety and health at
workplace is realized by a target programme “Safe
Work”, which is comprised of the international network
of national and collaborative information centres (ILO/
CIS). The latter is composed of 160 centres worldwide.

ILO activity and work in place are implemented via
regional and sub-regional bureaus. The sub-regional
bureau of Eastern Europe and Central Asia is in Moscow.

When ILO was founded after the WW |, its resolution
included the creation of labour inspection in all member
countries. It resulted in documents that are still valid
nowadays. 130 states convention # 81 was published in
1947. It still proves timely these days. Several important
conventions followed afterwards, including Labour
Inspection in Agriculture (1969, #129) and Child Labour
(1973, #138 and 1999, #182). These conventions did not
change basic regulations of convention # 81, but
completed it.

According to International Labour Organization
information, every 15 seconds one person in the world
dies in a working place, while 6,000 people die every
day. The number of accidents amounts to 270 million a
year, among which 350,000 are fatal. The deplorable
reality shows that more people die in working places
than in a war.

Workers should have decent working conditions.
Their labour should not only be highly paid, but safe as
well. They must have social security directly in the
working place as well as for their family members. They
should be granted the opportunity for individual
professional growth and social integration.

ISSN 1512-0996
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Labour protection is a key component of a decent
labour conception. In other words, if the work is paid
well, but is unsafe, it cannot be considered decent. If a
person’s labour is free, but puts his health at risk, this
labour is not decent either. If the working conditions in
the contract are good, but the work is harmful for the
health and welfare, such work is not decent either.

ILO regularly publishes statistical data on work-
related accidents and occupational diseases.

In Diagram 1, statistical data of work-related fatal
incidents in the regions worldwide are shown (in
absolute units).

DIAGRAM 1

B B B d
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Accidents and Abuse

Urinary Systems Diseases
Digestive System Diseases
Neuropsychiatrical Factors

Blood Circulatory System Diseases
Respiratory System Diseases
Malignant Growths

Infectious Diseases 12345678

1 _ Established Market Economy Countries;
2 _ Former Socialist Economy Countries;

3 _India;
4 _China;
5 _ Asia-Pacific;

6 _ Sub-Saharan Africa;

7 _ Latin America and the Caribbean;

8 _ North Africa and Middle East.

Calculations were conducted using two methods. At
first, different age groups were studied separately and
then - according to the gender.
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The research in developing countries was conducted
on a limited scale. Despite this fact, quantitative relation
between influence factors and diseases coincided with
the parallel figures of developing countries (but for few
exceptions).

According to the statistical data of International
Labour Organization member countries, accidents gene-
rally take place in the following sectors:

1. Agriculture/ fisheries/ wood processing.

2. Industry and construction.

3. Service sphere.

As stated in Diagram 1, the number of work-related
accidents is rising each year. The reasons vary. The main
reasons are:

1. The general growth of workers;

2. Particular age groups results (2.03 million people)
are different based on various calculations. These age
groups are: 15-29, 30-44, 45-59, 60-69 and 70 +. The
majority have already retired, and the data hava been

Established Market
Economy Countries

North Africaand
Middlae East

retrieved from those diseases that have continued for a
longer latent (hidden) period.

3. The number of fatal accidents has increased
insignificantly: decreased in developing countries and
increased in developed ones.

4. According to the latest data, fatal accidents have
risen in China and some countries in Asia-Pacific. (ref.
Diagram 2). However, work-related infectious diseases,
for instance, malaria etc, represent a serious problem
for African countries, India and others.

In spite of the fact that poisonous substances use in
developing countries is strictly controlled compared to
the recent years, death toll and longer latent (hidden)
periods of diseases have risen. This is particularly typical
of asbestos. Chief experts from Britain estimate that
3,500 people die annually in their countries due to
mesothelioma and lung tumors, caused by asbestos. This
applies to all those countries, where asbestos is still

used in manufacturing processes.

Former Socialist
Economy Countries
5% 5o 5%

1 Established Market Economy Countries
= Former Socialist Economy Countries

= India

& China

1 Asia-Pacific

m Sub-Saharan Africa

M Latin America and the Caribbean

H North Africa and Middle East

Diagram2. The number of fatal work-related injuries in 2001 according
to the regions (total of 351,000)
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The decrease of fatal accidents in economically
developed countries is caused by employment structure
changes: nowadays, dangerous industries, such as steel
industry, ship-building and vessel utilization, agriculture,
wood processing, mining industry etc, employ far less
people. The majority of workers constitute service sector,
which is much safer. In developing countries, however,
industrialization is often accompanied by a sharp increase
of fatal and non-fatal accidents. This fact is connected with
the opening of factories, plants, development of infra-
structure, construction of roads and buildings. Unskilled
and unqualified workers (including migrants) are employed
there. A strange industrial environment raises the risk of
injuries. If the historical experience the developed countries
possess is applied in other countries, then initially the
number of fatal or severe accidents, as well as diseases, will
rise drastically. Then this number will be set at a particular
index, until the state policy applies the historical experience
and starts to provide safe working conditions.

The fast growth of number of accidents in developing
countries can be solved by perfecting the accountability
and compensation systems, which increases statistical
indexes. However these data do not include rural
residents and unreported employees.

According to 2011 figures, 4609 fatal accidents were
reported, among which 3% due to crushed-betweens;
9% - due to electrical shock; 10%- due to fallen objects;
35% - due to falls; other accidents — 43%.

The statistics indicate that falls are the main cause of
death on construction sites. Even in developed countries
like USA, where the safety of construction and assembly
works is protected at legislative level (by means of major
fines and other forms of liability), the death toll of
workers fallen from heights reaches 35%.

In developing countries with frail democracy, those
that have neither a legislative base nor working place
technical security matters organized (properly arranged
scaffolding, protective nets, safety harness etc.),
construction and assembly works connected with high
risks are characterized by high index of injuries and
often result in death.

The existing conditions in labour protection sphere in
Georgia were studied and analyzed by the association of
trade unions within the project sponsored by Friedrich
Ebert Foundation.

The studies recorded a staggering number of ac-

cidents, occupational, and oncological diseases. In 2006,
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5 accidents were recorded only by the network of trade
unions. The Ministry of Internal Affairs registered 87
fatal accidents and 6 severe injuries; technical inspectors
were allowed to investigate only 2 of them.

Official statistics in Georgia for the period of 2007-
2012 according to Table 1 and Diagram 3 are as follows:

DIAGRAM 3
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40
o N
e}
2007 2008 2009 2010 2011 2012
TABLE 1

Years Deceased Severely injured
2007 33 25
2008 38 34
2009 41 56
2010 81 168
2011 21 53
2012 29 136

Indexes of the united trade unions of Georgia differ
significantly from the official statistics.

According to the data provided by the united trade
unions, the total number of the severely injured and the
deceased in the recent years is as follows:

2011 137 injured and 54 deceased;
2012 289 injured and 48 deceased;
2013 111 injured and 23 deceased;
2014 72 injured and 45 deceased;
2015 82 injured and 42 deceased.

2016 according to the data of 9 months’ period,
there were 40 severe injuries and 20 fatal accidents.

Occupational diseases indexes in Georgia:

In 2005, 28 workers fell ill and 4 of them were women,
3 of whom worked for “Chiaturmanganum” and one - for
“Ferroalloy”. However “Georgian Manganese” still
occupies the “leading” position: its 19 workers fell ill,

which amounts to 67% of the total number of patients.
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In 2006, 25 occupational diseases were registered,
among which 18 were registered in “Georgian Manga-
nese”. The above-mentioned organization still shows the
highest number of accidents (70% out of total number).

In 2007, 2 accidents were registered, both in “Geor-
gian Manganese”.

In 2008, not a single instance of occupational disea-
ses was registered, since special pensions for such
incidents were no longer issued, and there was no point
in suing the employer.

Occupational diseases distribution in Georgia from
1970 - 2006 is shown in Table 2.

TABLE 2
Vibration disease 237
Chronic manganese intoxication 234
Chronic Bronchitis 169
Pneumoconiosis 140
Auditory nerve inflammation 96
Bronchial asthma 81
Different intoxications 23
Manganoconiosis 20
According to Table 2, vibration diseases occupy 1% chemical factors: industrial and agricultural toxic

position among occupational diseases (22.7%).

Etiologic factors, that cause occupational diseases,
are as follows: physical factors (vibration, noise and
physical overstrain, overexertion of particular organs);

substances; industrial aerosols: dust, industrial allergens
— organic and non-organic.

Occupational diseases distribution according to age
and work experience from 1970 — 2006 is given in Table 3.

TABLE 3
Work experience age (year)
(year)

20-30 31-39 40-49 > 50 total
1-5 7 27 40 22 96
6-10 15 62 177 74 328
11-20 13 47 145 162 367
> 921 - - 126 170 296
Total 35 136 488 428 1087

The results in Table 3 show that occupational dise-
ases occur in young, able-bodied individuals, which leads
to a decrease of qualified manpower.

CONCLUSION

Transfer of a country’s economy to market economy
requires the creation of new mechanisms of employees’
which should take into consideration

social security,
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hazardous and harmful factors in the working environment,
the difficulty and strain of the working process.
Governments in developing countries and their
partners created social security schemes that aim to
compensate (at least partly) income decreases due to
accidents and occupational diseases as well as to cover
medical and rehabilitation expenses for the injured, to
provide financial benefits to the family in case of the

breadwinner’s death.
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AHHOTAUMA. NpoaHannsmpoBaHa CTaTUCTUKA TAXKENbIX U CMEPTE/IbHbIX HECHACTHbIX C/y4aeB, KaK BO BCeEM Mupe,
Tak u B pysun. OnpegeneHol posb M 3afaun MexayHapoa4HOM OpraHMsaumun Tpyaa 4aa co3faHua 6e3onacHbix
ycnosuit pabotel. B Tabnanuax u B guarpamme NpUBOAATCA KONMYECTBEHHbIE AAHHbIE O TAXKE/bIX U CMEPTeNbHbIX
HeCcYacTHbIX cayyasax no reorpaduyeckum obnactam. TakKe PacCMOTPEHbl MOCaAefHUE CTaTUCTUYECKUE AaHHble Mo
npodeccmoHanbHbIM 3abonesaHunam B [py3un; pacnpegeneHue npodeccmoHanbHbIx 3aboneBaHUin B nocneaHune rogpl
nog BoO3AencTBMEM GU3MYECKMX (TaKMX Kak BMOpaumsa, wWym, OU3MYECKoe NepeyTOMIEeHUE) U XUMUYECKUX
(NnpombIWwNeHHbIEe U CENbCKOXO3ANCTBEHHbIE OMNACHOCTWU, MHAYCTPUAJ/IbHblE Aa3PO30/IM: MblAb, MPOMbILUAEHHbIE an-
NlepreHbl - OpraHUYecKkme U HeopraHM4eckune) GakTopos.
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NPOW3BOACTBEHHON Cpese OT TAKECTM BPeAHbIX M OnacHbiXx GaKTopoB paboyero npouecca. B cTtaTbe npeacTaBaeHbl

CXeMbl COLManbHOro obecneyeHms, peKomeH4aUUN Ha NPUMepe Pas3BUTbIX CTPaH.
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ABSTRACT. The idea to introduce English-language
design studies to a leading engineering school in Georgia
was first articulated in 2011. It led to an implementation of
an international curriculum more familiar to European
schools of design but largely untested in most of the post-
Soviet countries (with a notable exception of Strelka
Institute for Media, Architecture and Design in Moscow,
formed in 2008). Initial bachelor and master degree
programs for the International Design School (IDS) of
Georgian Technical University (GTU) in Thbilisi was
completed in 2012, first students enrolled in 2013. The
program - since only moderately modified to better adapt
to the Georgian realities - had effectively been written by a
Portuguese scholar Alex Velasco, an alumni of London’s
Central Saint Martin’s College of Art and Design and a PhD
researcher at Istanbul Technical University, who, prior to
his assignment in Tbilisi, had implemented his teaching
skills to neighboring Turkey where he had helped to
successfully launch two modern curricula plans for design
studies - at Middle East Technical University in Ankara and
izmir University of Economics: both of the plans had
resulted in creation of new design schools highly valued,
by now, not only in Eastern Europe but worldwide.

KEY WORDS: Design thinking; brainstorming; higher
education; hybrid teaching form; mental model; trend-
setting; user-experience (UX).
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INTRODUCTION
Design Thinking

The concept of the curricula plans for IDS has been
broadly based on “design thinking” philosophy - long in
the air but finally formulated, at the beginning of this
century, by Tom and David Kelley, with Tim Brown, the
founders of IDEO - the American think-tank for creative
innovation. In their understanding, “design thinking” is “a
methodology that imbues the full spectrum of innovation
activities with a human-centered design ethos... powered
by a thorough understanding, through direct observation,
of what people want and need in their lives and what they
like and dislike about the way particular products are
made, packaged, marketed, sold and supported” (Brown,
2008 : 86). The “design thinking” approach had since been
embraced by the leading North-American and European
design schools, initially Hasso Plattner Institute of Design
(or simply “d.school” as it has become known) in Stanford
University, then Harvard University/MIT and later moving
further to Europe. Design thinking philosophy has been
strengthened and enhanced by its increasing application
to widening methods of solving problems of modern
society, since it “incorporates constituent or consumer
insights in depth and rapid prototyping, all aimed at
getting beyond the assumptions that block effective
solutions” (Brown & Wyatt, 2010 : 32).
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MAIN PART

Human Centered Ethos and User (UX) Experience

The key advantages of design thinking model for
education in Georgian universities cannot be overes-
timated. This approach to creative learning has been
tested
transactions, and since it helps the companies to be

in various economic conditions and business

more innovative, make products and services consumers
really need, and bring them to market faster, it will be
able to better address social issues in Georgia and spread
the positive experience of design thinking to the entire
region, which has also inherited problems of the post-
Applying (UX)
solutions based on thorough understanding of interests

Soviet transition. “user-experience”
of both the clients and consumers, and thus crossing
traditional boundaries between government, business
and non-profit sectors, design thinking model has the
ability to bring to the society an entirely new generation
of designers with better understanding of how the
relations between the market and the consumer work,
and what needs are to be prioritized and met. Such a
model is placed better than anything else to prepare the
graduates for a successful practice.

Design thinking meets volatile criteria set by ongoing
phase of social and economic transformation in the
world order, characterized by the free flow of talents and
ideas. Previously, such movements were dictated by
market forces and were financially constrained, but since
the educators concluded that “designers have always
been agents of change in society because their future-
oriented dispositions and willingness to frame and
address pressing issues in a holistic way force us to ask
fundamental questions and create new solutions”
(Zenke, 2014
undisputable leaders of the new world order and lead

251), the designers gradually became

the innovators’ pack by creating opportunities and
helping decision makers to face growing challenges. As
“information technology is leading us towards a
postcapitalist economy” (Mason, 2015 : 118), it is the
people armed with design thinking tools who constantly
generate, prototype and realize new ideas, and remove
constraints preventing the market from adequately
responding to rapid societal changes. These designers
systematically enter the just-forming postcapitalist
market, which is already overloaded with a free flow of

information, and - while such an abundant market, most
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likely, is largely unwilling to be surprised by any novelty -
still manage to vigorously and successfully attack it with
products and services that had never existed before.

Design thinking “relies on our ability to be intuitive, to
recognize patterns, to construct ideas that have
emotional meaning”, hence never relying on the over-
rational and the analytical, and “is best thought of as a
system of overlapping spaces rather than a sequence of
orderly steps. There are three spaces to keep in mind:
inspiration, ideation, and implementation” (Brown &
Wyatt, 2010 : 33).

As a

education model is future oriented, primarily concerned

result, the three-spatial design thinking
with “the conception and realization of new things” and
focused on “planning, inventing, making, and doing”
(zenke, 2014 : 252), helping students succeed in the
“world of flows”. Design thinking differs from deductive
logic of presumption and preconception, and after the
exhaustive process of research and exploration involving
“inspiration, ideation, and implementation”, at the end,
inevitably identifies a solution which is closest to the one
that can, at once, be regarded as the optimal and which
at times, during the process, seemed to be non-existent.

Design thinking is therefore justifiably described in
terms of “designerly ways of knowing” and, as such,
massively influences the specialist education with its
ability “to define, redefine and change the problem-as-
given in the light of the solution that emerges from the
designers’ minds and hands. People who seek the
certainty of externally structured, well-defined problems
will never appreciate the delight of being a designer”
(Cross, 2006 : 7). This kind of delight can only be felt by
gradually acquiring the tools and experiences of
“thinking” design school students who usually tackle
problems “characterised as illdefined, or ill-structured,
and... quite distinct from the kinds of well-structured
problems that lie in the educational domains of the
sciences and the humanities” (Cross, 2006 : 10).

Hence the key to understanding design problems:
they cannot be formulated rationally. They are inherent
in the system which regularly looks to improve its ability
to survive and develop, so their mathematically precise
articulation is not possible: if it was, the designers would
not be needed; the well-defined problems, rationally
explained, carry their own solutions inside. “Design
problems are considered ill structured because their
solutions cannot normally be found by applying mathe-
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matical formulas or algorithms in a routine or structured
way,.. it is not possible to apply formulas to problems
that are not well bounded or even defined.... Design
problems are open-ended because they typically have
several acceptable solutions. Uniqueness, so important in
many mathematics and analysis problems, simply does
not apply to design solutions. In fact, more often than
not, designers work to reduce or bound the number of
design options they consider, lest they be overwhelmed
by the possibilities” (Dym, Little & Orwin, 2014 : 13).

Therefore, the harmony and proportion of the
artefact, beauty of its composition and aesthetics of its
representation, talent and drawing abilities of the
author-artist capable to produce a striking, unique
imagery, or come up with a brilliant, one-off idea worthy
of a genius mind, are the qualities that usually are lo-
cated very far from the murky waters in which the
modern designer — most likely, designers team — naviga-
tes its way to identify a qualified optimum in an abun-
dance of available solutions.

Hands-on Engineering Method

There is another international model of teaching
design school students also very well applicable to the
curriculum of IDS which is a faculty of GTU - the oldest
Georgian engineering institution. This model can be simply
described as a “hands-on approach”. By origin, it is mostly
British method for
paradoxically, artists. Such schools or, as an example,

educating both engineers and,

Royal College of Art, are characterized by “individual
experimentation, a close contact with materials and
technologies, and an encouragement to take risks and to
explore the limits of the subject. Bachelors’ level... includes
a wide-ranging diagnostic Foundation course. Their work
consists largely of projects... Firsthand experience is valued
above textual description... Students learn important skills
through undertaking project work and research, many
skills which are never explicitly taught. This approach
emphasises the experiential nature of design, acknow-
ledging that designers are best able to innovate when they
have an intimate understanding of their craft” (Boyd Davis,
2000 : 64).

Design as “craft” rather as “art” form is key to under-
standing and successfully applying this model to a
modern design school curricula plan. Design and manu-
facturing always went hand-in-hand in British universities
inspired by technological changes brought by industrial
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revolution and heroic scale of grand engineering tasks
undertaken during the Victorian age: sewage system of
London, Thames Embankment, London Underground,
and further afield - the railway lines of British Empire
designed and built across the world. All these works were
effectively planned and carried out by "a motley crew” of
“men engaged in practical works of construction and
land drainage” who in fact were “skilled artisans” (Bucha-
nan, 1989 : 11) along with mechanics, smiths, molders,
and millwrights, but who had nevertheless become true
predecessors of those whom we may want to call “the
thinking designers”.

Design/Build Studio for Tangible Projects

To educate those who, until very recently, had been
mostly engaged with tangible results of their innovation
and experimentation - architecture, interior, furniture,
product, engineering design etc., - the best method of
the “hands-on approach” to learning can be implemen-
ted in “design/build studios”. These are the classes of
students led by instructors and based on a “3-¢”
principle: “collaboration, communication, and construc-
tion”. The most memorable example of such a unique
collective “research and development” institute lays
outside Britain - Rural Studio in the state of Alabama,
USA, founded by arguably the greatest architectural
design tutor and experimenter, the late Samuel Mockbee
who once famously “said that students were “snake bit”:
though they might not immediately know the whole
significance of what they had learned, their experience
stays with them-as a kind of benign venom-and might
indeed inspire them in the future. Design/build projects
transform values, which in turn inform how people
continue to design and build” (Hailey, 2016 : 21).

Design/build studio teams collaborate on conceiving
plans, exploring various avenues of design opportunities,
manufacturing and testing early prototypes, and - as it
happens primarily in architectural design schools -
engage in calculating loads, choosing sustainable ma-
terials and construction technologies, estimating
practical costs, detailing joints and finally realizing the
studio project(s): constructing a building on an available
site. The entire process takes the instructor/student
collaborative network to the roots of design-and-build
sequence, fostering a collaborative and consensus-driven
design experience, teaches “the value of collaborative
thinking and understanding through building”, helps “to
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propose, discuss, revise, and edit design ideas through
drawing and models to arrive at a collective design for
construction...integrating technology into design studio
with focus on issues of sustainability, accessibility, con-
textual fit, permanence, comfort, and beauty among
other considerations” (Hailey, 2016 : 22).

For developing countries like Georgia, applying this
model to IDS curricula plan is even more important for
another, financial reason: it gives a certain direction to
identify sources of funding design projects which will
become key factors for a successful application of design
thinking to the real world. Combining realization
prospects to the “hands-on approach” always has a
better chance to bring positive results to tutor/student
collaboration than can be brought by a science-driven
rationale which had been, traditionally, based on
theoretical models. However Rural Studio was far from
being the first to implement tutor/student collaboration
for practical outcomes. The master/apprentice workshop
method, indeed revolutionary at the time, was launched

by Bauhaus in the post-WWI Germany.

Relevance of Bauhaus

Bauhaus had become a true predecessor to all
modern design schools since it “attempted to organize
and codify the revolutionary ideas of the early twentieth-
century “isms” and protomodern experiments into an
educational method for the new industrial era. The
modernist imperative for abstraction and experimen-
tation was applied to a system of design education
fundamentals. The Bauhaus Basic Course was the first in
design education to declare that... primary design
education should begin with abstract problems to
introduce these universal elements before students
proceed to tackle programmatic design problems applied
to specific scales, needs, and media. This emphasis on
abstraction and experimentation, and the rejection of
accepted traditional formulas, represented a radical new
attitude in education” (McCoy, 2005 : 5). Probably the
main difference from the Bauhaus method to the one
widely used by the design thinking schools today is that,
after foundation courses, the modern schools tend to
switch students to applied projects because they
consider it simulates “professional practice - a modern
version of the apprentice system - rather than continuing
an orderly sequence of fundamental design concepts and
methods” (McCoy, 2005 : 6).
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Nevertheless, in most forms of modern design but
especially in visual communications and graphics the
Bauhaus teaching methods and functionalist ethic con-
tinue to be valid even a century later because they highly
value the qualities of minimalism, universality, ratio-
nality, abstraction, simplicity, and plain geometry. They
continue to be valid even as rapid advances in infor-
mation technology transform visual communications.
Over and over again, this proves the fact how far
reaching had revolutionary ideas of visionary founders of
the Bauhaus been. Although interactive information and
communication technologies require profoundly new
visual strategies, the Bauhaus curriculum still seems to
be centrally located in this communications revolution,
as well as in teaching future graphic designers.

Moreover, the philosophy of design thinking educa-
tion models has even been strengthened by recent
dramatic changes in digital technologies and acceleration
of information exchanges. Some authors argue “that the
actions and events of innovative practice are emergent
within its artefacts”, basing such a claim on a historical
breakthrough made by famous American designer Henry
Dreyfuss, whose design solution quoted below had
effectively prompted XX Century most dramatic change
in the direction of US design style - from Art Deco to
Functionalism: “advent of the all-metal Douglas Dakota
aircraft is a reason for Dreyfuss’ streamlining of the
Hudson locomotives for the New York Central Railroad in
1935” (Brown, 2016 : 283). The author of this claim
thinks that these types of ground-breaking design
decisions are function of “successful track record in
investigation”, in which the author lists “The field -
representing the literature, discourse, professional
associations, and institutional authorities that accredit
value and legislate the agenda in a particular domain or
discipline, ...Theory - representing principle, assumption,
inference, prediction, forecasting, hypothesizing, well
formulated guessing, borrowing and linking, inductions
from the evidence, statistical tendencies, and neurotic
..The object -
artefact is about. Represented as constraints exercised

compulsion, representing what the
by: the brief, the tender, scope and focus of purpose,

context/site, exceptions or adaptations, external
regulation, traditional use and application, ...The “desig-
ner’” (Brown, 2016 : 287), and so forth. The primary

outcome for the author is “The artefact -... publication,
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authentication, iteration, and valuation, of design prac-
tice” (ibid, 287).

Universal Appeal of Abstraction

Another historic example of the same period in
American design history clearly demonstrates that
primary design education should, indeed, start by an
“investigation” and abstraction of problems, and intro-
duction of universal mindsets, and then proceed to
tackle design briefs: “When LaszI6 Moholy-Nagy formed
the New Bauhaus in Chicago in 1937..., he included
lectures by philosophers and scientists. Since then,
various other programs have introduced semiotics,
literary theory, etc., to their curricula, and there is a
growing recognition that a wide-ranging education is
needed for a synthetic and integrative field such as
design to progress” (Swanson, 2005 : 23). Others think
that morphology - the study of form and shape, or social
weight of historicism, or exposition of technology as well
as deconstruction which has “no rules, only possibility” -
are ensuring that methodology prevails over product and
each one of the seemingly distant signals transmitted to
students by ecology, urbanism, semiology and so on,
actually represents “medium for the transfer of
messages; it represents ideas, has rhetorical or metapho-
ric significance, and teaches through association” (Lewis,
2009 : 53).

There is no contradiction between seemingly distant
concepts of “abstracting problems and introducing uni-
versal mindsets” by “teaching through association”, from
one side, and “hands-on approach” in historical “mas-
ter/apprentice workshop” or modern “tutor/student
collaborative team” - from the other. These allegedly
“conflict” sides are, in fact, heavily interwoven within
design thinking teaching philosophy that had initially
been adopted by North American and European schools
but had now become increasingly relevant beyond these
geographies. Design solutions from the best students of
these schools profit from the enrichment of information
base, abstraction of the briefs, data mining and mind-
mapping, systematic brainstorming, while simultaneously
they continue to engage in tireless sketching and
comparing, choosing and rejecting materials, defining
and refining alternatives, rapid prototyping and modeling
solutions, and gradually approach the optimal ones
which are, at the end, always well informed: that

ensures, depending on the talents, experiences and
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efforts put by instructors and teams, that if they are not
the most exciting ones - they always are, at least, good
and innovative.

But only a decade or two ago “the teaching strategies
in most design schools discouraged systems-level
thinking by asking students to design products (a book,
brochure, multimedia presentation, etc.), usually outside
the context of the systems to which they belong and
even, in some instances, outside the context of
use...Students rarely asked whether the problem is worth
solving, moved beyond simple demographics in defining
audience, or explored how the product fits into the
larger context of the client’s organization - let alone the
audience’s culture and everyday lives” (Davis, 2005 : 16).
In contrast, the current curricula instruct students to
simulate client’s function basing it on the manufacturer’s
standpoint at the highest levels of corporate decision
making, or on the customer’s standpoint as the
manufactured product’s end-user, but more frequently -
on both. The UX design solutions, initially applied to
human-to-computer interactions, display interfaces,
mobile applications, website designs and other forms of
digital communication, now tend to expand from
information technologies to the realm of “user-centered”
or “user oriented” tangible projects which previously
were listed in “custom designed” category. It finds its
outcome in a form of “designer capitalism... centered on
the ego as a form of self-reflexivity” (Jagodzinski, 2010 :
155).

Top design schools pursue the extension of valleys of
communication, standard for historic design presen-
tations - sketches, schemes, plans and icons, perspective
drawings, three-dimensional models, working prototypes
- to other modes of communicating. It is especially
relevant for students learning the skills of the most
sought-after design profession of today: “visual com-
munication designer” or “graphic designer”. “Writing
should be an integral part of a graphic design cur-
riculum... from project briefs and proposals to the text
for a book, from headlines to taglines and catchphrases
since it is an essential part of being a graphic designer. In
an lIdentity course, students should write a detailed
position paper describing the kind of establishment or
institution for which they will be creating an identity,
thinking long and hard before they actually begin to
“design” anything. Encourage this brainstorming, this

conceptualization, and require students to do research
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on their projects even before they begin to design”
(Baseman, 2005: 20). Thus, liberal arts, languages and
cultures acquire growing prominence with migration,
and

multiculturalism, the age of globalization,

accelerating information.

Hybrid Teaching Form

Another specific point distinguishing graphic design
from other design disciplines is that although the graphic
designers are now encouraged to work collaboratively
and form teams, they still manage to maintain “their
specific identity as the originators, “authors,” or control-
lers of visual ideas” (Wild, 2005: 42). Seeing it as a
conflict between teamwork and individualism, some
tutors try to promote a co-existence of the two working
methods - “the artisan” and “the craftsman”, while
emphasizing that “authorship is, by and large, a way to
train young designers as thinkers - and not merely as
service providers... At the same time, to encourage them
to seek references beyond the obvious: the richness of
their sources testifies to an ability to engage a larger
universe, and their work benefits from locating itself
along a trajectory they’ve chosen and defined for
themselves” (Helfand, 2006 : 12). As a result, a hybrid
teaching form has been recently created and, actually,
tested as whether it is expandable from the visual
communications to other design disciplines. “No
scheduled lectures or demonstrations are held. Fewer
assignments, defined in less detail are presented to the
students with the open requirement to make progress
from one session to the next instead of any prescription
regarding project milestones or process... Students spend
a good deal of time showing each other practical skills,
giving each other design suggestions, establishing their
credentials within the group and assessing their own
work in the light of everyone else’s work... The individual
elements of studio worked best when all were employed
together... Students assessed their own work critically...
They chose and learned new tools strategically, ...deve-
loped an appreciation of the impact one decision in
design might have on those made previously and those
yet to come” (Boling and Smith, 2014 : 41).

This method well serves a “prime purpose of educa-
tion in design - to cultivate the generative, creative spirit.
The essential benefit to society is that it frees the student
from the bonds of purely commercial interests, from the
mass culture of the empty self, and from moribund
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tradition. The creative spirit both defines society and
gives it direction” (Hiebert, 2005 : 61). Such a hybrid
model, addressing individual abilities yet heavily tying
the outcome’s success to a well-instructed team-building
effort,
visualization as well as ‘not-so creative’ activities and

“involves creative thinking, imagination and
skills such as coordination, management, making pre-
sentations and persuasive skills” (NCERT, 2011 : 11), and
is currently being enthusiastically expanded to design
schools worldwide.

This hybrid method, in conjunction with simulations
of client’s function (manufacturer/customer/both), helps
to expand teaching experiments by encouraging design
students to participate in a “game play”. Game play has
become strategically important in teacher-student
interactions. We can trace this concept back to over fifty
years but it has only recently become part of main
curricula in major design schools, initially in North
America. In 1965 one of the greatest designers and
theorists of XX Century Paul Rand wrote essay “Design
and the Play Instinct” where he stressed the importance
of introduction of “play” into design education, because
“producing work in the spirit of play had to do with such
basic elements as harmony, balance, and composition,
the hand-drawn gesture against the manufactured one”
(Helfand, 2016 : 52). In modern digital times, play can be
illusion-optical, perceptual, scale-confusing, image-
distorting, or even mechanical. When play finally takes a
part in a day-to-day practice activity of a design firm and
in teaching syllabi of a design school we then can claim
that

mainstream, ...working for a growing number of cogent

“design thinking has entered the cultural
and increasingly multidisciplinary educational programs
that have successfully introduced design within the

context of social innovation” (Helfand, 2016 : 154).

Artisan and Craftsman Meet

As we can witness from the above examples reflec-
ting various design thinking education models - artisan,
craftsman or hybrid, they all are located in overlapping
sectors covering engineering and art studies, and re-
quiring philosophic abstraction before moving to
programmatic explorations related to context, site,
scales, ergonomics, and other specifics. User centered or
UX explorations preceded by brainstorming, mind map-
ping, trend setting, mental modeling, insight building,

and finally framing insights, are central to a successful
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modern design project. These days, sketching no longer

necessarily starts with drawing the object in
consideration — whether for a real commission, a studio
project or a freelance speculative job. Most likely, initial
forms are abstract, but with a clear aim to lead to a
desired optimal solution. “Some of the shape making
exercises such as cube and cylinder building relate in
spirit to the eighteenth and nineteenth century practice
of drawing solid geometric bodies... Design courses
represented a distinct shift from technique-based cou-
rses, towards a more open-ended experimental ap-
proach which encouraged a critical attitude of mind”
(Yeomans, 2005 : 209).

Design industries which students of IDS can pursue in
their studies and professionally, such as graphic/visual
communications, web, product/industrial, exhibition,
interior/furniture, architecture, animation, photography/
videography/TV - and even automotive design - are
located in the art and design sector, but the accelerating
pace of information technologies, with ever-growing
common accessibility of designers to various digital tools,
effectively blur boundaries between design and fine art.
Design culture today is more “design-as-process” rather
“design-as-solution”. There are no longer any identifiable
final outcomes, only the optimal ones for a given time
and context. Design today is merely a part of general
critical discourses, “which move the focus of discussion
away from design’s formal qualities to its broader
contexts... where the creative and iterative design
125).

Today we accept that “the meaning of a product extends

thinking process is revealed” (Charman, 2012 :

far beyond its direct function, and this is where thinking
critically and analytically about design finds its foothold”
(ibid, 127), and this is where applications of international
models to teaching design in Georgian universities should
be addressed.

Applying Models

Application of design thinking to studies in GTU is a
process, success of which shall lead to breaking a new
ground in Georgian higher education. The core of this
concept is that “designing” (planning) the artefacts will
not be seen as a separate from actually “making”
(producing) them. During this process designers think
mostly “intuitively” and not “rationally”. Such thinking “is
not based upon conventional forms of logical infe-
rences... [because it] is abductive... different from the
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more familiar concepts of inductive and deductive
reasoning... It is this particular logic of design that
provides the means to shift and transfer thought
between the required purpose or function of some
activity and appropriate forms for an object to satisfy
that purpose” (Cross,2011: 17). This process involves
more informed view on the design from analysis of its
strengths and weaknesses, to sudden “illumination” and
“parallel design” ability related to drawing with the
simple tools of pencil and paper which “gives the
flexibility to shift levels of detail instantaneously; allows
partial, different views at different levels of detail to be
developed side by side, or above and below and
overlapping; keeps a record of previous views, ideas and
notes that can be accessed relatively quickly and inserted
into the current frame of reference; and permits and
encourages the simultaneous, non-hierarchical partici-
pation of co-workers, using a common representation”
(Cross, 2011 : 93). Students should form teams of 2 to 4
people for every design studio assignment. Each team
should start with a brief, which allows for a certain level
of unpredictability. After the field observing and design
research, a team goes through a process of synthesis to
distill what the members “saw and heard into insights
that can lead to solutions or opportunities” (Brown &
Wyatt, 2010 : 34).

Methodologies for various assignments — either for
interior and furniture, or graphics and visual com-
munication, or product design and engineering, taught in
the current curriculum of IDS, may vary on a case by case
basis. For instance, product designers may follow the
path of “product planning and clarification of the task,
conceptual design, embodiment design, detail design”
(Riitahuhta, Lehtonen, Pulkkinen and Huhtala, 2011:
138). Engineering designers may want to follow those
who “clarified requirements, by asking sets of related
questions which focused on the problem structure

e actively searched for information, and critically
checked given requirements

e summarised information on the problem formu-
lation into requirements and... prioritized them

¢ did not suppress first solution ideas; they held on to
them, but returned to clarifying the problem rather than
pursuing initial solution concepts in depth

e detached themselves during conceptual design
stages from fixation on early solution concepts
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e produced variants but limited the production and
kept an overview by periodically assessing and evaluating
in order to reduce the number of possible variants”
(Cross, 2000: 27). Interior designers may follow the
world’s leading architect Rem Koolhaas who focuses “on
programmatic effects rather than formal configurations,
and has recommended overlaying incompatible prog-
rams into a discontinuous whole that is expected to
engender new events” (Jormakka, 2007 : 39). For graphic
designers, Bannan-Ritland and Baek (2008) devised the
following sequence: Informed Exploration Phase, Needs
Analysis, Survey Literature, Audience Characterization,
The Enactment Phase, Research / System Design,

Articulated Prototype, Detailed Design, and finally
various phases related to evaluations and refinements;
and so on.

It is informed intuition and sensual abilities and not
the rational or technical choices based on budget
restraints and client’s limitations which are instrumental

in bringing success to this design method and, as its

consequence — to the design thinking educational
programs. User experience, sustainability, product
usability, life-cycle assessment, and brand-driven

innovation are the tools for thinking designers. They
“translate technical choices to the realm of product
and/or user by means of expressive representations of
the product. These representations are communicated in
a language understood by all and this enables the other
specialists to reflect on their choices and those of others,
i.e. cross-disciplinary” (de Bont, 2013 : 148).

Creativity and innovation are on the forefront of
design thinking when it is engaged in applying its
ideology to practical tasks, as well as framing and com-
municating its insights to the stakeholders. It translates
“innovation plans into messages and images that make
them understandable to stakeholders and end user...
[and] divides all communications into three aspects: the
message, the intended audience, and medium through
which it is delivered. Empathy, metaphor, analogy,
visualization, and emotional design are all employed in
conjunction with planning activities” (Kumar, 2013: 555).
Empathy, visualization, and emotion are all categories of
user-centered design methodology when the teacher
and his student finally agree that “habit of thinking from
the user’s point of view should be ingrained [before]
switching from research mode to design mode” (Young,
2008 : 351).
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There are two other outcomes when applying the
international model to teaching design in Georgia which
needs to be constantly addressed while in the “thinking”
mode: sustainability and simplicity.

Sustainability today moved from construction sites to
influence all other areas of design activity. The latest
data demonstrates that the eco-design issues now
extend to graphic design which provides at least “project
messaging” for “re-nourished” projects that “must not
impede basic human rights or be designed so as to
negatively impact the biological environment” (Benson
and Perullo, 2017 49);
sustainability now concerns even IT industry including

moreover, the issue of
digital communications and software, because “signi-
ficant portion of the Internet’s total footprint—some say
up to 40%—occurs on the frontend, the part created by
designers” (Frick, 2016 : 71)

As a result of studies in Nortumbria University, one of
the best designers of modern times — Apple’s Jonathan Ive
became a typically British “T-shaped designer”, “one with
depth of discipline in a single area but also a breadth of
empathy for other areas of design” (Kahney, 2013 : 18).
His plain philosophy focuses on creation of a simple
product that “belies something very complex” (Kahney,
2013 : 189), following Steve Jobs’s mantra: “Simplicity is
the ultimate sophistication.” (Kahney, 2013 : 125).

CONCLUSION

Outcomes

e International Design School of GTU pursues design
thinking philosophy - a creative strategy of collaborative
design activity in an instructor/team (2-4 members)
format, based on collective settings (cognitive offloading,
reminding, keeping track, communication, storage, or-
ganizing, reasoning, and discovery), where represen-
tations provide additional functions through different
forms of linguistic, graphical, and gestural interaction,
with the aim to frame solutions for open, complex,
dynamic and networked problems specific for post-
capitalist information-based societies, primarily in the
fields of visual communication, conventional graphic,
interior, furniture, product and industrial engineering.

e |IDS embraces human centered ethos and user (UX)
experience placing “the concerns for the most fragile, the
most unpredictable, but the most crucial component (the
human) at the very center of system conception and thus
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temporally at the earliest initiation phases of design”
(Hancock, Pepe & Murphy, 2005 : 9).

e IDS exploits hands-on engineering method integ-
rating advanced design thinking strategy with learning of
engineering techniques and durable handcrafts such as
metalworking, injection molding, carpentry, woodwor-
king, precision carving, weaving, pottery and so on, in
order to provide students with a complementary blend
of skills.

e IDS uses so-called design/build studio model for
tangible projects of architecture, interior, furniture,
product design, packaging, printing, bookbinding, and
other physical outcomes, offering students the oppor-
tunity to experience different stages of a small, but real
project from the initial design sketch to the development
of models and detailed drawings, all the way through the
actual structure to the final appropriation of the finished
result. This teaching model expands the hands-on
experience, helps students to learn structural techniques
and detailing, deal with the budget, schedule and
unexpected obstacles, and work in collaboration with
others and communicate with real clients, prospective
users, local authorities, consultants and material
suppliers, thus evaluating the quality of their thinking
against the constraints of the real world and to
understand the implications of their decisions in a
broader context.

e Relevance of Bauhaus is a constant reminder that
the principles of the IDS philosophy were first tested a
century ago in Germany. As long as the school tries to
meet all the goals set by design thinking, UX design,
hands-on engineering, and design/build models, the
Bauhaus method — especially its Basic Course - lies as a
historical foundation, a practical background for the
creative strategy of collaborative design activity in
modern university design education system.

e Universal appeal of abstraction converts into
teaching through association when, at the initial stage of
design, instructor/student teams are engaged in
introduction of universal mindsets based on information
available through the Internet, libraries, interviews with
leading trend experts, insight exchanges, and gene-
ralizing the flow of ideas rather than immediately limiting
them to tackle a concrete client brief or to meet a

current market demand.
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e Hybrid translates into fewer

assignments, less detailed briefs, open-ended programs

teaching form

instead of prescriptions on project features. Individual
elements of hybrid design studio work when all students
collaborate in data mining, brainstorming, mind mapping
sessions and have an instructor-led open platform to
assess their own work critically. At this stage IDS is
engaged, using hybrid teaching techniques and leading
instructors, in certain mechanical engineering projects of
the GTU - stair-climber wheelchair for people with
moving disabilities, wind-and-solar power-operated self-
sufficient street lamp, and interior restructuring and
redecoration of a lift to be produced in Georgia. The IDS
is involved in these projects with the aim to
ergonomically and functionally refine and frame design
solutions for them and prepare for CAD-CAM production
cycle at a Georgian machinery plant with a modern
manufacturing equipment.

e Artisan and craftsman meet at overlapping sectors
of engineering and art studies. They both request
philosophic abstraction before moving to programmatic
explorations. Basic freehand drawing and engineering
(technical) drawings skills become important factor in the
process of exploration. In 2017 IDS modified curricula
plan, significantly increased a number of hours allocated
to freehand and technical drawing lessons, equipped
students with simple but meaningful tools, and assigned
them with a job to sketch, record, schematize, register
and memorize the findings far from the given goal of an
object but more related to the world around it — other
objects, city, landscape, nature, faces and figures, and
even subconscious images. The students therefore focus
on programmatic effects rather than formal configu-
rations and delightfully attack ill-defined ill-structured
programs to frame optimal solutions.

e Methodology is everything. IDS students won’t gain
much from the college years unless they are given a clear
methodological guidance through the creative process
rather than a set of striking images hand-sketched by
brilliant artist-turn-teacher left on a paper as a template
for their course work: a pathway well-worn over the
centuries in traditional art schools. So applying inter-
national educational models to teach design in Georgian
universities should, in author’s opinion, involve guidance
methods instead of drawings. Or, to be more precise, the
drawing abilities, as important as they are because they
shorten the timescale from the idea to an optimal
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product solution, should follow, on a parallel line of a
mental highway, the buzz, fury and mess of an idea
generation and its exploration in the “design thinking”
process, but never precede it. lll-defined problems can,
neither, be solved by maths - which in itself is very
important discipline for a design school curricula plan

from the very first year because students learn abstrac-
ting problems by applying mathematical thinking to them
— since an open-ended nature of design problem is
caused by the fact that it never has, indiscriminately, a
single, but always a good number of acceptable
solutions.
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AHHOTALUMA. MexayHapoaHasa WwKona gusaiHa (IDS) npuHuMmaeT ctygeHToB ¢ 2013 r. B cTaTbe paccCMOTPEHbI
BOMPOCHI BHEAPEHUA Yy4ebHOW MOAENN T.H. «AU3aMH-MbIWAEeHMAY, KoTopaa bbina co3pgaHa B CLUA B CteHdopackom
yH-Te, B nporpamme IDS. OHa KenaTenbHa ana MY, T.K. «anM3aliH-MblLlWIeHMe» npeanosaraet paboTy Haz NpoeKTamu
B rpynnosom ¢opmaTte, KOMaHZamMu w3 2-4 CTYAEHTOB, MNOA MUHCTPYKTAXKEM, B pPeXUMe KOMMYHMKAUMKU U
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B3aMMOOOMeEHa MAEeAMMN BHYTPU FPynn ¢ NPUMEHEHUEM JIMHTBUCTUYECKUX, TPAadUUECKUX, HKECTUKYAAPHBIX CPEACTB C
BbIXOZOM Ha OMTUMASIbHOE PeLleHWEe KOMMNEKCHbIX, AMHAMUYECKUX U ceTeBblx npobaem. B yyebHyto nporpammy
BKNIOYAETCA T.H. «onblT B3aumogencteua» (UX), MHbIMM CNOBamM, OPUEHTMPOBAHHBIN Ha noTpebutens meton
OM3aiHa, NPy KOTOPOM YYUTHIBAIOTCA CTPEMIEHUA WU KENAHWUA KAMEHTA, U OOBEKT NAaHMPYeTcA UCXOOA U3 TOYKM
3peHuA notpebutens, ANs 4vero LWKona [Au3aliHa npuberaeT K pyvyHbIM CPeACTBaM MHMKEHEPHOro pelleHus ¢
npumeHeHMem meTannoobpaboTku, AepeBoobpaboTKM, TEKCTUAA U AP. MaTepuManoB, a MPaKTUYECKME pesynbTaTbl
AOCTUTatoTCA METOA0M «CaM CMPOEKTMPOBaa / cam NOCTPOUN».

KopHM «aM3aliH-MbIWAEHUA» NPOCNEKMBAIOTCA ele ¢ nepuoga nocne MNepBoi MUPOBOM BOWHbI C FEPMaHCKOro
Bayxay3a: UMeHHO Tam BMepBble HayaM abcTparMpoBaTb 3a4a4u, SKCNEPUMEHTMPOBATL C BBegeHUeM duiocodoumn m
coumonorumn B yuyebHbole NPorpammol U NPUMEHATb NPEANPOEKTHOE uccnegosBaHue. CerogHa CTyAeHT 6o/blue 3aHAT
MOWCKOM YHMBEpPCaibHbIX NyTel peweHua npobnem, pasBUTUMEM KPEATUBHOIO MbIWNEHUA, CTPEMIEHMEM K
WHHOBALMM, @ HE NPOCTO PAaCCMOTPEHNEM AETaslel NPOEKTHONO 3afaHuUA. YAauHoe pelleHne npuxoauT ¢ rmbpuaHbim
MeTonoM 0byyeHus, npumeHeHWem 6a3 AaHHbIX, KAPT MbIWAEHMA, MO3roBbIX aTak — brainstorming 8 rpynnosbix
dopmaTax paboTbl, KOTOpble ABAAIOTCA MNPEANOCbI/IKOM MOAYYEHUA MONONKUTENbHbIX PE3ynbTaTOB MO AU3aNHY WU
HaxoX4eHUA ONTMMAJIbHbIX OTBETOB HAa MOCTaBJIEHHble MPOEKTHble 33a4a4yn. B mactepckux e TY M Ha Begylwmx
npeanpuatnax py3uu, rae NPUMEHAIOTCA COBPEMEHHbIe BWUAbl 060pyA0BaHMA AAA MOJIHbIX MPOEKTHO-NPOU3-
BOACTBEHHbIX UMKnos CAD-CAM, popmupyeTcsi BOSMOKHOCTb TECTUPOBAHUSA U BHEAPEHUA NPAKTUYECKUX pe3ybTaToB

«AM3aNH-MbILLNEHUAY.

K/NMKIOYEBBIE C/IOBA: Bbicluee 06pa3oBaHMe; AM3alH-MbIWIEHWE; OMNbIT MNO/Ab30BaTeNnn; rmbpuaHas dopma
06yyYeHuA; MO3roBoM WITYPM; KapTorpadupoBaHue NamATh; HAaCTPOMKa TPeHAa; YMCTBEHHOE MOAENNPOBaHME.
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ABSTRACT. The article reviews the recent trends in pharmaceutical distribution business regulations, analyzing its
basic grounds as well. We will consider the challenges that pharmaceutical distribution company should overcome in
international market.

Regulation of pharmaceutical business is connected with relevant international standards for all the steps of
development and manufacturing of pharmaceutical products (development, production and distribution) as well as
continuous development of these standards requirements. Obviously the most important issues are manufacturing
and quality control of products, however, the recent tendencies reveal that distribution of the pharmaceutical
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AHHOTALMUA. B o6wmx yepTax pacCMOTPEHbI TEHAEHUMM U3MEHEHW, BOWeALWMe 3a NocneaHnn nepuog, B chepy
MeXAYHapOAHOro PEeryampoBaHusa AUCTPUOYyuun dapmaLeBTUYECKON MNpOoAyKUMU. AHAN3UPYIOTCA Te€ OCHOBHbIE
NPWYKHBI, KOTOPble BbI3BAaIM HEOBXOAMMOCTb U3MEHEHUI; PAacCMOTPEHbBI BbI30BbI, KOTOPble NPUAETCA NPeoaoseTb
ANCTPUOBIOTOPCKMM KOMNaHMAM GapmaLLeBTUYECKOM NPOAYKUMN HA MEXAYHAaPOAHOM PbIHKeE.

PerynupoBaHue dapmaueBTMyeckoro 6usHeca cBA3aHO C pa3paboTKOM, pasBUTMEM, MPOM3BOLACTBOM U AUCTPU-
byumein popmynbl bapmaLeBTUHECKON MPOAYKUMK, C 3aLMTOM HA BCEX 3Tamax CyL,EeCTBYHOLWMX COOTBETCTBYHOLLMUX
TpeboBaHWI MeXAYHAPOAHbIX CTaHAAPTOB C HENPEPbIBHLIM PAa3BUTUEM STUX TPEOOBaAHUIA.

KoHeuHO, OCHOBHAA Harpyska MpUXoamMTCsA Ha NPOM3BOACTBO NPOAYKLMU U chepy KOHTPOAA KayecTBa, XOTA 3a
nocnefHui nepuosa passuBatoWMeca TEHAEHUMN NMOKa3biBalOT, YTO HE MeHblUee BHUMAHWE yAeNnseTca U Bonpocam
anctpnbyumnmn dapmaLeBTUUYECKMX NPOLYKTOB.

KNMKOYEBbBIE C/TOBA: ancTpnbyuma; NpoAayKT; peryanpoBaHne; GbapmaueBTMYeckas KoMmnaHums.
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AHHOTAUMUA. UccneposaHbl mopdoaoro-aHaTomm-
YecKkue NpusHaku nuctbes Kaskasckoi exeBuku (Rubus
caucasicus). CpegHue nokasaTenm U3MepeHUA JINCTbEB
cneayowme:annmHa INCToYKa -9,72 cm, wupunHa -7,17 cm,
LWMPUHA INCTOYKA CNOXKHOIO ncTa - 6,14 cm. dutoxmumm-
YECKMMU UCCNEAOBAHUAMM YCTAHOB/IEHO Ha/iuvune B
obpasuax pasNMUHbIX Cepuin cbipba GpeHoNKapObOoHOBbIX
KUCNOT, apbyTWHa, KaTexmHoB, AYyOW/bHbIX BELLECTB,
¢$naBoHOB M $1AaBOHONOB.

YCTaHOB/IEHbI Pa3INuUNA B IOKAAU3aLUN NPUPOAHDIX
COEAMHEHUIN B NINCTbAX EXEBUKU U B JINCTbAX MaIUHbI.
Bo Bcex BMAax AaHHOro poAa aueTaToOM CBUHLA B cpeae
YKCYCHOM KMCNOTbl OCa¥KOAloTCA TMApPOAM3yemMble Ay-
6unbHble BewectBa. OaHako nocne gobasneHUs conem
OKWUCHOFO Kenesa 3KCTPAKT JINCTbEB Ma/IMHbl  AaeT
NONOMKUTENbHYIO PeaKLMi0o Ha KOHAEHCMPOBaHHble Ay-
6unbHble BeulecTBa (obpasyeTca TeMHO-3e/1eHOe OKpa-
LUMBAHME), B TO BPEMSA, KaK C IMCTbAMU €XKEBUKWU MOAY-
YyaeTcA GMONEeTOBOE OKpaLLUBAHME.

BTopas KayecTBeHHasa peakuuMa NpeasioKeHa Ha rma-
ponusyemble AybusbHble BelwecTBa No 06pPa3oBaHWUIO
YepHO-CUHEro OKpaLIMBAHUA OCafika C PaCTBOPOM Kene-

30aMMOHUEBDbIX KBACLOB.

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
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MpeanosKeHo cTaH4APTU30BaTb Cbipbe MO COLEpIKa-
HWUIO AYOUNbHBIX BELLECTB, KOJIMYECTBEHHOE COAEPKAHME
KOTOPbIX AOCTUraeT B Npeaenax 8,6-9,2%.

Nnctba  KaBKA3CKON eXeBWKU ABAAIOTCA MOJHO-
LEHHbIM CblpbeM A/NA MCNOMBb30BAHWA WX MO pPasHOMY
Ha3HauyeHuo (cpeacTBo neyebHoro aencreus, ayburtens,
A7 KOpMa, U3roTOBAEHUA YaMHbIX HAMUTKOB U 4p.).

K/TKOUYEBBIE C/TOBA: 61M0aKTUBHbIe BELLEeCTBa; NNCTbA
KaBKa3CKoM eXXeBMKU; MUKPOCKOMUA; TOBapoBeaYecKue
nokasaTtenu.

BBEAEHUE

Pog Rubus 6oraT u pasHoobpaseH Mo Koauyectsy
BXOAALMX B €70 COCTaB BUAO0B, KOTOPble HEPEAKO TPYAHO
pasnnuUTL APYr OT Apyra fake KBanuduuMpoBaHHOMY
60TaHUKY. OfHaKo, OCHOBbLIBAACb Ha 3aKOHE TOMOJIO-
rMYecKnx pAfoB M HAcNeACTBEHHON M3MEHUYMBOCTU, CYU-
TaloT, YTO BUAbl JAHHOTO POAA CYLLECTBEHHO He pas-
IMYAIOTCA MeXAay cobolt Mo XMMMUYECKOMY COCTaBy, XOTA
M PasanyaloTcA MO COOTHOLWIEHWUIO XMMMUYECKMX coe-
AuHeHni [1].
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JINCTbA eXEeBUKM - TPAAUUMOHHOE CpPeacTBO Hapo-
OHOW meanumHbl [2-5]. Ocob6eHHO MHOro CBUAETENbCTB U
nyb6avkaumnii o GapmaKo/IOrM4ecKon akKTUBHOCTU eXKeBu-
KM, INCTbA KOTOPOI MCMONb3YIOT KaK CypporaTt 4yas, s
MOHOTepanun 3aboneBaHU  Kenyao4YHO-KULLIEYHOTO
TpaKTa UKW B COCTaBE MHOTOYUCEHHbIX GUTOTEPaANEeBTH-
YeCKMX Mponucer Ans Ne4YeHUs UCTepUYEecKMX npunag-
KOB, aTepPOCKAepo3a M rmnepToHMYeckor bonesHu [6-12].

OCHOBHble palioHbl PAaCNPOCTPAHEHWUS EXEBUKMU KaB-
Ka3CcKoM —Becb KaBKas, Ha /JIeCHbIX OnyLiKax, BblpybKax,
B6/M3N YalHbIX NAAHTaUMM M Ap. 3anacbl CbipbA He
orpaHuyeHbl. Bpema cbopa cbipba ycTaHaB/AMBaEeTCA Ha
OCHOBE HaKon/ieHus GapMaKoNIOrMYEeCKM aKTUBHbLIX Be-
wecTs. U3 anTepaTypHbIX MCTOYHUKOB U3BECTHO O Ha/M-
YW B JIUCTbAX PA3IMYHbBIX POLOB €XEBUKU aCKOPBUHO-
BOM KMCNOTbI, NOAUCaxapuaoB.,cnenos 3GMpHOro macna,
OpraHMYecknx KUcnoT, GnaBoHoMAoB, TaHMHOB [13-18].

B cbipbe KaBKascKkoi exxeBWKM npeocbnagatoT ayounb-
Hble BewectBa. Mo AaHHbIM AUTEPaTypbl UX KOAMYECTBO
pocturaet go 14% [19-21]. dapmakosiornyeckas akTuB-
HOCTb /IUCTbEB EXEBUKM (BAXKYLLEE, NPOTUBOBOCMANNTE/b-
Hoe, BaKTepUUMAHOE, NPOTUBOBMPYCHOE) TaK¥Ke coriacy-
€TCA C HaAMYMemM TaHMHOB, MPOABAAIOWMX NoL0OHOe

nencreue.

OCHOBHAA YACTb

Martepuanbl u metoabl. Mopdosoro-aHaToMmmnyeckme
nccnefoBaHUA INCTbEB EXEBUKM NPoBeaeHbl B nabopa-
TopUN GAOPbI U CUCTEMATUKM PacTeHUn MHCTUTYTa 3Kc-
nepumeHTanbHol 6oTaHnKkM AH Benopyccum.

Ona naeHTMPUKaLMM CbipbA NPUMEHANU KOoM4ec-
TBEHHble peakuuun. [1na 3T0ro M3menbyeHHble NIUCTbA B
Konunyectee 0,5 r kKMnATAT ¢ 25 mn Boapl B TeyeHue 2-3
MUH 1 GUNBTPYIOT Yepes BymarkHbIN GUbLTP.

K 5 mn dunbtpata npmbasasaot 10 ma 10% yKkcycHom
Kkucnotbl, 5 mn 10% pacTtBopa aueTtaTta CBMHUA U nepeme-
wmBsatoT. Yepes 5 MMH oTPUNBLTPOBbLIBAIOT 06pPa3oBaBLLM-
mca ocagok. K 2 mn dunbtpata npubasasawoT 0,1 r HaTpuA
auertata, 5 kanenb 1% pacTBOpa KenesoaMmOHWMEBbIX
KBacUoB W nepemewnsatot; obpasyerca ¢uonetosoe
OKpalluMBaHue (OTNIMYHOE OT INCTbEB Ma/INHbI).

3 mn PunbTpaTta pasBoaAaT Boaon Ao obvema 20 M.
K 10 mn nonyyeHHoro pactBopa npubaBasatoT 2 Kanau
pacTBopa xaopuaa

OKMUCHOro enesa, noAasaAaeTcAa

YepHO-CMHEee OKpallMBaHWME W 0cadoK (aybunbHble

BelllecTsa).
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[na KonuyectBeHHOro onpepeneHva AybuabHbIX
BELLEeCTB aHANUTUYECKY Npoby CbipbA U3MenbYatoT A0
pasmepa 4acTuu, MNPOXoAAWMX CKBO3b CUTO C OTBepC-
TMAMM anameTpom 3 mm. OKono 2 r (TouyHas HaBecKa)
M3MENbYEHHOrO CbipbA NMOMELLAKT B KOHUYECKYIO KONby
BmecTumocTtbio 500 mn. 3anmeatotT 250 mn HarpeToin Ao
KUMEeHUA BOAbl U KMNATAT C 06paTHbIM XO104UNbHUKOM
Ha 3/IEKTPUYECKOW MJUTKE C 3aKPbITOM Cnvpasbio B
TeyeHme 30 MUH NpU NEPMOANYECKOM NEPEMELLMBAHUMN.
MMAKOCTb OXNaxK4atoT A0 KOMHATHOM TemnepaTtypbl U
npouexmBatoT okono 100 mn B KOHMYECKYyl KoJsby
BmecTumocTbio 200-250 mn yepe3 BaTy TaK, 4ToObI
YyacTUUbl CbipbA He Monajau B Konby. 3atem oTbupatoT
nuneTkonM 25 MAa NoAyYeHHOro W3BNEYEHWUS B APYryto
KOHWYECKYto Konby BmectumocTtbio 750 m, npubasnsaioT
500 mn BoAbl, 25 M pacTBopa MHAMIOCY1bGOKUCIOTHI U
TUTPYIOT NPU NOCTOAHHOM nepemewwmnBaHmm 0,02 monb/n
pacTBOPOM NepmaHraHaTa Kaausa 40 30/10TUCTO-XKeNToro
OKpallMBaHMA.

MapannenbHO NPOBOAAT KOHTPObHbIN ONbIT.

1 mn 0,02 monb/n pacTBopa nepmaHraHata Kanus
cootsetctByeT 0,004157 r aybunbHbIX BELLECTB B nepe-
cyeTe Ha TaHWH.

CopaepraHue aybunbHbIX BelecTs (X) B NpoLeHTax B

nepecyeTe Ha TaHUH BbIYUCNAKOT NO ¢opN|yne:
_ (V—=V1)xKx0,004157x250x100x100

X mx25x(100—W) ’
roe: V-o6bem pactBopa nepmaHraHata Kaaums (0,02
MOJb/N), U3PACcXOA0BaHHOTO Ha TUTPOBAHME IKCTPaKTa, MA;
V;-obbem pactBopa nepmaHraHata Kaaua (0,02

MOJIb/N), U3PaCXOAOBAHHOTO Ha TUTPOBAHME B KOHTPO/b-
HOM OMbITe, MJT;

0,001457 — KonauyecTBO AYyOWbHbLIX BELECTB, CO-
oTBeTcTBYlOWEee 1 MA pacTBopa MepmaHraHata Kanaua
(0,002 monb/n) B nepecyeTe Ha TaHWUH, B T;

K — nonpaBoyHbIt KOadPULMEHT;

250 — 06wWwnit 06bEM U3BNEYEHUSA, B MA;

25 — o6bem M3BNEYEeHMUA, U3BATOTO ANA TUTPOBAHUSA,
B MJI;

m — macca cbipbs, T;

W —noTeps B macce npu BbicylwmnsaHmm, 8%.

PE3Y/ZIbTATbl U UX OBCYXKOEHUE
MonyyeHHble pe3ynbTaTbl NEFAN B OCHOBY ANA YCTa-
HOB/JIEHUA BHELWHUX MPU3HAKOB U MMKPOCKOMUU CbipbA.
[aHHble No M3MepPEeHUAM JINCTLEB EXEBUKU NPUBELEHDI

B Tabn.1
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TAB/IMLUA 1
[aHHble u3mepeHuii IUCTbeB eXXeBUKU
Homep namepeHus [OnvHa, cm LLInprHa ANCTOUKA CNOXKHOTO
JINCTOYKA yepeLluKa JINCTa, CM

1 8,7 7 7
2 7 7 5,4
3 9,5 7,5 6,1
4 8 9 8,2
5 8,4 5,6 6,6
6 10,5 7 8,1
7 12,6 8 7,5
8 14,2 7,5 8
9 9,5 7 5
10 8,8 6,1 6,5

CpeaHee 9,72 7,17 6,14

Ha puyHKe npeacTaBieHbl OCHOBHbIE ANArHOCTUYECKME MPU3HAKM CbIPbS.

MuKpockonua A1UcCTa exxeBUKU KaBkasckoi
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M3yyeH KayecTBEHHbIN XMMUYECKMI COCTaB JINCTbEB Pe3ynbTaTbl MNPOBEAEHHbIX HaMW TUCTOXMMMUYECKUX

6M3KNX BUOOB €XKEBUMKW U YCTAHOBNEHbI NOKA3aTeIM U peaKkumit Ha HekoTopble Knaccbl BAB npuseaeHbl B Taba. 2
HOPMbl Ha 5 OMbITHbIX NAPTUAX CbipbA. DUTOXMMMYEC- U NOATBEPKAAIOT IMTEPATYPHbIE AaHHbIE O KAYECTBEHHOM
KUMW UCCNeL0BaHNAMMK YCTAaHOBNEHO Hanuume B 0bpas-  cocTase CbipbA.
Lax pas/InyHbIX cepuii cbipbs GeHONKAPOOHOBbLIX KMUCIOT,
apbyTUHa, KaTeXMHOB, AYOUNbHbIX BewecTs, ¢/1aBOHOB U
$N1aBOHONOB.

TABJIMUA 2

Nokanusauma BAB B TKaHAX INCTa eXXeBUKU

Knacc npupogHbIx Peakumnsa Jlokanunsauma bAB

coeanHeHnN B nncTbax manuHbl (Rubus B nnctbax exkesunku (Rubus

idaeus) caucasicus)

[y6bunbHble BellecTsa C XN10p1A0M OKUCHOTO Kese3a MouepHenwu Bce TKaHU OKpacuamncb 0CHoBaHMA

BOJIOCKOB, BEpPXHAA

anuaepma, KyTMKyna

C MoNMbAeHOBO-KUCAbIM
ammoHuem (no cnocoby

FapavHepa)

OKpacunacb BepxHas u
HWXHAR anuaepma, cnabo -

XKUNKN

OKpacmn NCb BONIOCKM,
HUXXHAA sannaepma,

me3zobunn

C ABYXPOMOBOKa/MEBOI CO/bIO

OKpaLIJMBaeTCﬂ XWUNKa,

NOCTEMNEHHO - MeBOd)Vlﬂﬂ

AHaANOMMYHO MannHe n

BOJIOCKHK

KOHUEeHTpupoBaHHoM HCI

npoBoaALLNX 3N1eMEHTOB

KaTexuHbl Mo cnocoby Puea Cnabas oKpacKa XKUNoK KonneHxuma Kunok

ApbyTuH C pactBopom ammmaka n 10% MonoxknTenbHaa peakuna CuHee OKpawunBaHue
pactBopom docdopHo- KNETOK BEPXHEN 3Nnaepmbl KONNEHXMMbI U doembl
monnbaeHosom kncnotbl 8 HCI

®nasoHoMApI C meTtannmyeckum Mg un KpacHasa okpacka OKpacunmcb MHTEHCUBHO

BO/IOCKU, MeHee — ME30¢MI’II’I

MpounssoaHble
dnopornoumHa n

pe30opLMHa, KaTexmHbl

C 1% cnnpToBbIM PacTBOPOM
BaHWANHA U

KOHL,eHTpupoBaHHoM HCI

O6wnit GoH — MaNMHOBbIN.
OKpacuamncb KONEHXUMA,
OTAEeNbHble KNETKU NapeH-
XWUMbl, 31eMEeHTbI Goembl,
06KNagKM BOKPYT TAXKeN
CKNIepeHXUMbI U ee

oTAeNbHblE KNEeTKN

O6wmit GoH —cBETAbIN.
OKpacuanch BOMOCKHU,
KONIEHXMMA, cnabo
OKpalleHa pnoema u

nepBnYHaA KCnuaema

Takum 06pa3om, yCcTaHOBNEHbI PA3ANYUA B JIOKAAN3ALUM NPUPOAHBIX COEANHEHUIN B IUCTbAX EXKEBUKU U B INCTbAX
MannHbl. OTAMYaTL MX APYr OT Apyra BO3MOXHO KauyecTBEHHOW peaKuuen. Bo Bcex BMAax AaHHOrO poaa aueTaTom
CBMHLA B Cpefie YKCYCHOWM KMCNOTbI OCaXKAA0TCA rmapoamsyemole ayousbHble Bewectsa. OgHako, nocne gobasneHua
CO/lel OKMCHOTO »Kefie3a 3KCTPAKT JIMCTbEB MasIMHbl JA3eT MONOMUTENbHYIO pPeaKuMto Ha KOHAEHCMPOBaHHbIe
AybunbHble BelecTBa (0bpasyeTca TeMHO-3e/1eHOE OKpaLLMBaHUE), B TO BPEMS, KaK C IMCTbAMMU E€XKEBUKM NOJyHaeTcs
duroneToBoe OKpawwmsaHue.

BTopas KauecTBeHHaA peakuua NpeasoxKeHa Ha rMapoansyemole AybuabHble BeWECTBa NO 06Pa3oBaHUIO YepHO-
CUHEero OKpalmMBaHMA OCaZKa C PacTBOPOM Kee30aMMOHMEBBIX KBACLLOB.

YucnoBble NokasaTenn CbipbA OnpesenieHbl Kak cpegHue cTaTUCTUYECKME 5-TM ONbITHbIX CEPUI B COOTBETCTBUU C

TpeboBaHuamu I XI, sbin.l [22]. Pe3ynbTaTbl NpeacTaBaeHbl B Tabn.3.
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TAB/IMLA 3

Pe3ynbTaTbl TOBapoBeA4YECKOro aHaM3a JIMCTbEB €XXeBUKU KaBkasckoi

NnoKasaTtenAa

HanmeHoBaHue

Hopma

MeToabl ucnbITaHUA

BHewHwne

NPU3HaKn

CMecb Le/IbHbIX TPOMYaTbIX JINCTbEB, OTAENbHbIX JIMCTOYKOB C/IOMKHOTO
JUCTA WU YACTUYHO M3ME/NbYEeHHbIX JIMCTOYKOB; JIMCTbA YepeLLKoBble,
TOHKME, MO Kpal NuabYaTo-3ybuaTtble, BepXHUI aUCToueK obpaTHosiue-
BUAHOM GOPMbI, C 3aKPYrNEHHBIMU BEPXYLLKOW M OCHOBAHUEM, Ha KOTOPOM
60KOBbIE  IMCTOYKM

(okono 1 cm) NONYUMAMHAOPUYECKOM YepeLlke;

OKpYr/ible, aCMMMETPUYHbIE, TMOYTU CUAAYME; KWUIKOBAHWE MNEPUCTOE,
YKUJIKU CBEPXY BAABNEHHbIE, CHU3Y BblAatowmecs; OOKOBbIE KUIKK NpAMble,
OTXOAAT OT [N1aBHOW KWAKU MO YrIoM 45° pacnoioXKeHbl Apyr Mo
OTHOLUEHWMIO K APYry NapaniesibHo, K Kpato IMCTOYKA C/lierka BeepoobpasHo
PacXoaATCA; YepeLwKn INCTA U TNaBHaA KUAKA yCarKeHbl OTOFHYTbIMU BHU3
LWMMNaMK1; ANIMHA IMCTOBOM NAACTUHKM CNIOXKHOIO ncTta 7-15 cm, wupuHa 5-9
CM, OJIMHa YepellKa 0 9 cm. LiBeT nncTbeB C BEpXHEN CTOPOHbI 3e/1eHbll,
onyweHue, BMAMMOE MNog NynoW, peakoe, C HWKHel — 6enosatbii OT

BOMIOYHOrO onyweHus. 3anax c1abblit, TPaBAHUCTbIN

[® Xl,Bbin. |, c.252

Mwukpockonusa

KneTtkun BepxXHero snnaepmmca MHOroyrosibHbole, ¢ TONCTbIMU U3BUNUCTbIMU
CTeHKamMun; BONOCKU AOBYX TUMNOB: MPOCTble, ONIUHHbIE, CNerka WU30rHyTble,
KOHU4YeCKne, Tyno3aoCTpeHHble, peakne U 3se3gyatble, C 3-7 KOPOTKUMMU,
OAHOKNETOYHbIMU BETBAMMU, pPACMNONOXKEHDbI Ha OLI,HOK}'IeTO"IHOl‘;I, BO3BblI-
LLlaIOLLI,el‘/‘ICFI Haj annaepmmcom, noActaBKe;, KNETKU HUXKHEro annaepmuca
6onee MenKue, TOHKOCTEHHble, YCTbMUa MeNKne, HeMHOrodYmcineHHoble,
OKpYyXeHbl ABYMA OKONOYCTbUYHbIMU KNE€TKamu, onyweHue cCxogHoe, HO
6onee WHTEHCMBHOE, NMPOCTbleé BOJIOCKMU AOJINHHbIE, TOJ/ICTble; 3Be3aA4aTble

BOJIOCKU pPaCnosioXKeHbl PaBHOMEPHO, UX Y4 O/IMHHbIE, NepenneTeHHble

® Xl,sbin. |, c.277

Hamu npeanoxeHo CTaHAapTM30BaTb Cbipbe MO COAEPXKAHUIO AyﬁMl’lele BewecTts. B Tabn.4 npueeneHbl

pe3ynbTaTbl CTaTUCTUYECKOM O6pa6OTKVI AadHHbIX KONMYEeCTBEHHOIo coaep*aHuA LI,Y6VII'IbeIX Bewects B /ZINCTbAX

EKEBUKMU.
TABIMLA 4
Pe3ynbTaTbl CTaTUCTUUYECKOU 06paboTKu
MeTtoga X X S P,% ten AX €
rd Xl, soin. |, 9,0
€.286-287 8,8
8,7 8,9 0,2608 95 2,57 0,2736 3,1
8,6
9,2
9,0
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3AKTIOYEHUE MCMONb30BaHMA €ro No pasHOMY Ha3HayeHuio (cpeacTso
Ha ocHoBe npoBeAeHHbIX MccnesoBaHuUin U nosydyeH-  nedebHoro peiictsma, aybutena, ana Kopma, M3roTos-
HbIX PE3yNbTAaTOB MOMHO 3aK/NlOuMTb, YTO NNCTbA KaB-  /IEHWUA YaliHbIX HANWTKOB U Ap.).
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ABSTRACT. Morphological and anatomical characteristics of the leaves of the Caucasian blackberry (Rubus
caucasicus) are investigated. The average parameters for measuring leaves are as follows: length of the leaf is 9.72 cm,
width - 7.17 cm, width of the leaf of the complex leaf - 6.14 cm.

Phytochemical studies revealed the presence of phenolic carboxylic acids, arbutin, catechins, tannins, flavones and
flavonols in the samples of various series of raw materials.

Differences in the localization of natural compounds in the leaves of blackberries and in raspberry leaves have
been established. In all kinds of this type of lead acetate in acetic acid environment, hydrolysable tannins precipitate.
However, after the addition of iron oxide salts, the raspberry leaf extract gives a positive reaction to the condensed
tannins (dark green color is formed), while the violet leaves are obtained with the leaves of the blackberry.

The second qualitative reaction is proposed for hydrolyzed tannins by the formation of a black-blue coloration of
the precipitate with a solution of iron ammonium alum.

It is proposed to standardize the raw materials by the content of tannins, the quantitative content of which
reaches in the range of 8.6-9.2%.

Leaves of the Caucasian blackberry is a full-fledged raw material for its use for various purposes (therapeutic
remedy, tanning agent, forage, making tea drinks, etc.).

KEY WORDS: Bioactive substances; Caucasian blackberry leaves; merchandising metrics microscopy.
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AHHOTALUA. Mpusogatca pesynbTaTbl KAMHUYEC-
KMX MUCNbITaHWMi Banb3ama “Ipaanb» Ha 6HO/bHbIX
cepAeyvyHo-CocyaAnCTON MaTo/NorMen, NocTpagasluMxX OT
VMOHU3MPYIOLLErO W3/YYEHUs U BAUAHWUA Ha MNOJIOBYIO
cuctemy.

YcTaHoBNEHO, YTO 6anb3am SBAAETCS UMMYHOMOAY-
SIMPYIOLMM CPeacTBOM, BOCCTaHaBAMBas cyrybo Ha-
pyweHHble (NOBbIWEHHbIE U CHUXKEHHbIE) daKTopbl Kie-
TOYHOTO M TYMOPA/SbHOrO MMMYHMUTETA: CHWMKaeTcA A0
HOPMa/bHbIX BEANYMH YMCNo T-xesnepos, HaTypasbHbIX
KWUNNEPOB, KOJIMYECTBO HENTPODUIOB, CNOCOBHbIX 06pas-
OBbIBaTb CMOHTaHHbIE PO3ETKWU, BHYTPUKNETOUHbIA KWUC-
nopoasaBucuMbIn meTabonnam GaroumnToB, KOHUEHTPa-
umio I knacca M v G, NOBBIWAKOTCA A0 YPOBHA HOPMbI

obuee uncno T-iMmoboLMTOB U NOFNOTUTEIbHAA CNOCOB-
HOCTb HeWlTpodunos; y 60NbHbIX C BOCNANUTE/bHBIMU
3a60/1eBaHNAMM MUOKapAa, HENMPOLMPKYAATOPHOM AnUC-
TOHWEN U TUNEPTOHUYECKON BonesHblo | cteneHn nocne
NpoBeAEeHUs KOMMEKCHOro sevyeHuss 6anb3amom Ho-
PMann3yroTCs BereTaTuBHble U QYHKLMOHANbHbIE HapYyLL-
€HUA: [POXKb, BHYTPEHHEE Hanps)KeHue, NOTAUBOCTD,
cepauebueHne, HexBaTKa BO3ayxa, a Takxke AL, putm
CepAeyHblX COKpalleHWN, copep’kaHue remornobuHa B
3PUTPOLMTAX, CYTOUHbIA Anype3. KnuHuYeckoe npumeH-
eHue banb3ama y 60/bHbIX, NOABEPTLUNXCA BO3AENCTBUIO
WMOHU3UPYIOLLEro M3/y4YeHus, MOKasano, yTo npenapar
ymeHblUaeT BereTaTMBHble W (YHKUMOHA/NbHblE Hapy-
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LWeHWA NPU rMNepToHUYecKoi bonesHu | ctaguu, sereto-
COCYyAMCTON ANCTOHUU, ANCUMPKYNATOPHOM aHUedanona-
TN, 6NaronpuATHO BAMAET Ha QYHKUMIO KenynoyHo-
KuLleyHoro TpaKTa. Kypcosoe BBegeHune 6anb3ama (1 v 3
MA/Kr B O€Hb) OKa3blBaeT aKTUBMPYIOLLEE B/AMAHME HA
NnosoBoe MoBeAeHWE Y MUBOTHbIX C BO3PACTHbIM CHMU-
eHvem anbuao. KavHuueckn 340poBble KUBOTHbIE,
KOoTOpble NpU (GOHOBLIX MCNbITaHUAX OblM MACCUBHBI,
npu NoAcagKe K CaMKaM B COCTOSIHUM TEYKK, NOCAe Kyp-
COBOro BBeAEHMSA 6aib3ama AEMOHCTPUPOBAIM NONOBYIO
aKTMBHOCTb, @ KMBOTHblE C Bf/JbIM MNOJIOBbIM MOBeAe-
HUEeM, CTaHOBMIUCL Bosiee aKTUBHbBIMM MO YUC/Y CaZlOK U
CTOMKOCTU LIMK/A NO/IOBOFO NOBEAEHUS.

K/TIOYEBbBIE C/IOBA: 6anb3am «[paasnb; runepToHus;
UMMYHOMOZAYNAUMA; NOHU3UPYIOLLEE U3NIYYEHUE; MUO-
Kapf4; cepaedyHo-cocyauctble 3aboneBaHus; Helpouu-
PKYNATOPHaA ANCTOHUA; NONOBAA aKTUBHOCTb.

BBEAEHUE

Banb3sam «Ipaanb» [1-8] 6bln co34aH B KayecTBe pa-
OMONPOTEKTOPHOIO CPEACTBA AN NPOPUNAKTUKM U Neve-
HUA MoCTpagaBlWKMX OT aBapum YepHobbinbckoit A3C m
Nofen, NPOKMBAKOLWMX B MECTax C NOBbIWEHHbIM pajuna-
UMOHHbIM (OHOM. Kpome rnaBHOroO — pPagmo3alimMTHOro
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addeKTa, y npenapata BbifiB/IEH Uenbli pag papmaKkono-
r'MYecKoro AencTBUs Ha pasHble 3abonesaHus [9-12], B
YaCTHOCTU Ha CepAeYHO-COCYAMCTbIX /IY4EBbIX M MOJOBbIX
3ab001eBaHNAX pPe3y/abTaTbl 3KCMEPUMEHTOB NpeacTas-

NeHbl B AaHHOM CTaTbe.

OCHOBHAA YACTb

MATEPUA/Ibl U METOAbl UCCNEAOBAHUA
CepaeuyHo-cocyamuctaa  natonorma.  KnvHuueckoe
ucnbiTaHue 6anb3ama «paanb» (BlN) Ha 6oNbHbIX cepaey-
HO-cocyaMcCTOM naTosiornel npoeeaeHo B Knesckom HUN
Kapgmonornm um. CTpaxkecko Ha 38 60/1bHbIX, B TOM Yncie
16 60/bHbIX C BOCMA/MTE/IbHLIMU 3ab0NEBAHUAMMU MUO-
Kapga (peBmMaTMyecKMM MUOKAPAUTOM-8, MHPEKLMOHHO-
annepruyecknm-8), 10-runeptoHuyeckoi 6anesHbio (I6) |
(HUA).

CpegHuin Bo3pacT 60nbHbIX 36,4156 ner. Banb3am ¢

cteneHu, 12-HeMpOUMPKYNAPHON  AUCTOHMUEMN
TepaneBTUYECKOM LEenblo HasHayanca no 2 CTON0BOM
NOXKKM Ha 50 mn Boapl 3 pas3a B geHb 32 20 M1H g0 eapbl.
Kypc neyenua ganncsa ot 2 (y 6onbHbix HU/A) oo 4 Hegenb
(6onbHble [B 1 MMOKapaUTamu).

Ona  MMMyHONOrMYecKoro wccnefoBaHUA onpeje-
NANN: KOANYECTBO U cybnonynauMoHHbIM cocTaB aumaoo-
uutos (T-, B-, T-xennepsbl, T-cynpeccopbl, HaTypa/bHble

KWAnepbl) METOAO0M MPOTOYHOW UUTOPAOOPOMETPUN NPK

NMOMOLLM  MOHOK/IOA/IbHbIX ~ AHTUTEN; KOJWYECTBO MU
®YHKUMOHANbHOE  COCTOIHME  HEeUTPOdUIOB  KPOBMU;
NOrNOTUTE/IbHYIO  CMOCOBHOCTb  OTHOCUTE/NIbHO — YacTuLy,

NaTeKca ¢ y4eTom npoueHTa ¢paroumntosa 1 paroumtTapHoro
unCcna; peuenTypHyto akTMBHOCTb HD ¢ onpezeneHvem
peLenTopoB K 3putpoumtam 6apaHa U KOMMJIMMEHTY;
BHYTPUK/IETOUHbIN KUC/IOPOA3aBUCMMbIN meTabonnam HP
no HCT-TecTy CNOHTaHHOMY M WHAYUMPOBAHHOMY, C
Yy4YeTOM pasHuWLbl 3TUX MOKasaTenel M BbliBAEHUEM pe-
3epBHbIX BO3MOXHOCTEW H®; ypoBeHb MMMYyHOFNO-
6ynnHoB Knacca A,M,G, KOMMNNEMEHTApPHYH aKTUBHOCTb
CbIBOPOTKM KpoBM no 50%-Homy remonusy; cogeprkaHue
LMPKYINPYIOLLMX KOMIJIEKCOB.

Mpu HasHavyeHUn b6anb3ama Hamu bbina yuTeHa UHAN-
BMAYaNbHasA YyBCTBUTENIbHOCTb K HEMY KneTok (numdo-
uuToB M arounToB) B peakumMu po3eTkoobpasoBaHWA
(cnoHTaHHbIM B3auMmogelicTBuem c H6anbzamom) m HCT-
TecTe (CMOHTaHHbIM U MHAYLMPOBaHHbIM 6anb3amom).

OtcytctBMe peakuun (oo 25%) pacueHuMBanuM Kak
OTCYTCTBME pe3epBHbIX BO3MOKHOCTeN JI® 1 HO. banbsam
in vitro (Tabn.1) He BAMAET HA UHTEHCUBHOCTb KJETOUYHbIX

peakunit E-POK u HCT-Tecte y 340poBbIX; Y 60/bHbIX
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BOCMAAUTENbHbIMM 3a60/1€BaHUAMM MUOKApAA ero AencT-
BME 3aBMCUT OT UCXOLHOroO YpOBHA MOKasatenei. OH Ho-
PManM3yeT WMCXOLHO CHUMKEHHYID W WUCXOAHO BbICOKYIO
WHTEHCMBHOCTb T- p03eTKOO6Pa30BaHUA U UCXOAHO CHUMK-
€HHbIN BHYTPUK/IETOYHbIA KUCAOPOA3aBUCUMBIA MeTab-
onm3m HO B nHayumposaHHom HCT-TecTe.

Anpob6aumsa y 60abHbIX Nly4eBbIMU MOPANKEHUAMMU.
banb3am 6bl1 NPUMEHEH B KOMMJIEKCHOM Jle4eHUn
COTPYAHWKOB OPraHOB BHYTPEHHUX Aen YKpauHbl, NpUH-
MMaBLUMX y4yacTMe B JIMKBUOALMKW NOCNeACTBUIA aBapuu
Ha YASC.

Banb3am nonyunnm 33 60NbHbIX, HAXOAMBLUMXCA Ha
NleyeHun B OTAENEeHUM NyvyeBoM naTtonoruu LleHTpanob-
Horo rocnuTans MB/, YkpauHsl (r.Kues).

MpenapaT Ha3HayancAa no 1 cr.oxKe Ha 50 mn BoAbl
3 pa3a B AeHb 3a 20 muHYT 0 egbl. CpenHAAa Npoao-
JIKUTENBHOCTb /IeYEHMA COCTaBAANA 24 AHA.

CpeaHuii Bo3pacTt 6osbHbix — 43.316,4 roga. Bce
60/1bHblE CTPaAaNU COYETaHHOW NAaTONOrNEN BHYTPEHHMUX
opraHoB: 10 60/bHbIX — rMNepTOHUYecKon b6onesHbio |
cTaguu, 7 BonbHbIX — nemnyeckon 6osesHblo cepaua. Y
BCEX Ha3BaHHbIX 17 60/bHbIX OblN YyCTAHOBNEH AMArHO3
aTepocCK/iiepo3a CoCcyA0B FOIOBHOIO MO3ra € AUCLMPKY-
ATOpPHOM 3HUedanonatmen. Y 16 601bHbIX- BEreTococya-
ncTana UCTOHMA.

Bce 33 60nbHbIX, KpOMe TOro, cTpaganu 3abonesax-
MAMMW KeNyaoYHO-KULWEYHOTo TpaKTa: 8 60/1bHbIX A3BEH-
HOM 60nesHblo, 7-3p03MBHLIM racTpogyofdeHuTom, 10-
XPOHMYECKUM NEPCUCTUPYHOLLUM FreNaTUTOM.

B nnaH obcnenoBaHUA 6O/IbHbIX MOMMMO K/IMHUY-
€CKMX, /N1abopaTopHbIX U  WMHCTPYMEHTaNbHbIX, MNOAT-
BEPXKAAOLWMX ANarHos, 6bian BKAOYEHbI UMMYHOI0TUY-
€CKUWe UcCneaoBaHnA 40 U NOCAE NeYEeHUs.

[na 3TOM Lenm KoNMYeCcTBEHHYIO OLLEHKY COAEpPIKaH-
na T-immdoumnToB 1 onpeaeneHne COOTHOLIEHUA NMMY-
HOpPEerynaATopHbIX cybnonynaumii nMmeouMToB KpPOBMU
NpPOM3BOANAN C NOMOLLbIO peakuunii E-POK n EAC-POK.

N3 daKTOopoB rymopanbHOro MMMyHWUTETa onpeje-
NAAN copeprKaHne MMMYHOTN06yIMHOB PA3NIMYHbIX Knac-
coB (A,M,G) B cbIBOPOTKE KpoBM No metoay MaHUnHM.

LmpKyanpyolme MMMyHHble Komnaekcbl (LK) on-
pepenann Ho metoay MeHbLunKoBa B.B.

UccnepoBaHue NONOBOM AKTUBHOCTU. 3JKcrepwu-
MEHTbI NpoBeaeHbl Na 30 Kpbicax-camuax AMHUK Bucrap
maccon 350-450 r B Bo3pacte 10-12 mecaueB M camKax
maccon 220-280 r. B nepuod ONTUMAJIbHOM MNONOBOW

dKTUBHOCTW.

LB 3-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
N3 (505), 2017



BOBIS3MRMB0S, BOJLOIIRMB0S RS BdEISGIZB03S — PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS —
®APMAKO/I0TUA, TOKCUKOZIOTUA U PAPMALIEBTUKA

[na cMHXPOHM3aUMKM MEHCTPYaNbHOMO LMK CaMKam
NoAKOXHO BBOAWACA GONNUKYANH B KonmdecTee 0.1 mn
0.05% macnaHoro pactsopa no ciaegytouleit cxeme: 1-e
CYTKM — 3 pasa, 2-e — 2 pasa, 3-i — 1 pas, 4-5-e cyTku —
nepepbliB, a 3aTem C/eL0Ban eLle OANH 3-CYTOUHbIN LIUKA
BBeAeHMA. Yepes 24 yaca nocne nocneaHero BBeaeHus
CaMOK MNOMEeLanM B OTAE/IbHYI0 Kamepy BMecTe ¢
ONbITHbIM WM KOHTPOAbHLIM camuoM. K 3Tomy BpemeHu
100% camoOK HaxoAMAUCb B COCTOAHUU Teyku. MNonosyto
aKTMBHOCTb CaML,OB OLLEHMBA/IM NO METOAMKE, OCHOBaH-
HOM Ha cBOeOobpasHOM LMKANMYHOCTM MOBEAEHUA MNoso-
BO3pE/IOro camua npu MNOMELLEHUM ero C CaMKOM. Yuu-
TbiBasA YCTAHOB/IEHHYIO B YKa3aHHOW paboTe 1 npoBepeH-
HYIO B HalMX YC/IOBUAX ,CEPUIMHOCTL” MOMOBOro nose-
LEHUA, PErnCTPUPOBAN KAXKAYIO CaflKy OTHOCUTENIbHO
WKanbl BpemeHu (B TeyeHMe 60 MMHYT) nocne crnapu-
BaHuA. MNonyyann obuiee uncno cagok 3a 1 vac. Ona
yoobctBa aHanus3a Becb nepuog 6bin pa3but Ha bB-
MWHYTHbIE UHTEPBaA/bl, NPUOBAN3UTENBHO COOTBETCTBYHO-
LMe cepusm NONOBOM aKTUBHOCTU camua. Konunuectso
CaAoK 3a KaXkAabl TAKOM MHTEpPBaN CYMMUPOBAN.

B npeagapuTenbHbIX 3KCNepuMeHTax Obl1o ycTaHo-
BNIEHO, YTO, HECMOTPA Ha 3HAuYUTe/IbHble UHAMBUAYANb-
Hble OT/INYUA NOBeAEeHUA BCeX CamMLoB, cpeaHue ¢oHo-
Bble BE/IMYMHbLI MO 5-MUHYTHBIM WHTEpBaNam-cepuam
Konebanucb HesHauyuTenbHo, a npu OAHOGMAKTOPHOM
aHanun3e nNoATBepANIOCHh OTCYTCTBME BAMAHMA Napamer-
pa BpemeHu (B npegenax 1 yaca), npoweplwero nocne
NomeLLeHMA caMLia C CAaMKOM.

OTobpaHHble camubl nocne 2-KkpatHoro ¢oHOBOro
TECTUPOBAHUA (C HeAeNbHbIMM MPOMEXKYTKaMu) 6blan
pa3geneHbl Ha TPU PaBHOLEHHbIe rpynnbl NO Mapamer-
pam No/IoBOro NoBeAeHUs (YMCaY U LUMKAMYHOCTU CafloK).

Yepes 3 aHA nocne nocnegHero GOHOBOroO TECTUPOBAHMA
OBYM Tpynnam CamuOB Ha3HAaya/lM MHTpParacTpanbHO
6anb3am Ha npotaxeHun 11 cytok (no 1 n 3 mn/kr 1 pas
B [leHb), @ TPETbEW rpynne }KMBOTHbLIX — BOLOMNPOBOAHYIO
BoAy B KauyectBe nnauebo. OLHOBpPEMEHHO HauyMHanu
CMHXPOHM3ALMI0O MEHCTPYanbHbIX LMKAOB Yy caMoK. Ha
11-e CyTKM CaMLOB M CaMOK CCa)XMBa/in NOMNapHO ANA
OLLeHKM NONOBOM aKTUBHOCTU CaML,0B, FOTOBHOCTb CaMOK
onpeaenann No Haauuuio nopposa. lNocnenHuin pas
6anb3am BBOAMAM 3@ 1 Yac 4O UCMbITAHUA.
CTaTUCTUYECKUI aHaN3 pPa3/inyuMii B NOSIOBOM MoBe-
OEeHUN CaMUOB NPOBOAWMIN C UCMOJIb30BaHMEM Henapa-
METPUYECKUX KPUTEPUEB CPaBHEHUA BbIBOPOK — MApHOro
T-KpuTepua BUIKOKCOHa ana cpasHeHua ¢ ¢oHom, U-
Kputepusa

BUNKOKCOHA-MaHHA-YUTHM anAa  mexrpyn-

NOBbIX CPAaBHEHUI U MeAMAHHOr0 KpUTEpPKUA X-KBagparT.

PE3Y/IbTATbI U UX OBCYXKAEHUE

CeppeuyHo-cocyauctaa naronorua.llonyyeHHole pe-
3y/IbTaTbl UCCNeA0BaHUA MOKasanu, 4YTo y OONbHbLIX C
BOCManuTe/NIbHbIMK 3abosieBaHUAMM MMOKapaa nocne
npuema Kypca 6asb3ama OTMEYEHO yay4yleHne obuiero
CaMOYyBCTBUSA, YMEHbLUEHME FO/IOBHbIX 6onel, bonei B
obnactn ceppua, cnaboctv, BbiABNEHa HOpManunsauumsa
NPOLLECCOB MULLLEBAPEHMUSA, YAYYLLEHME CHA.

O6bEKTMBHO OTMEUYEHO: Y HO/IbHbIX C MMOKapAUTaMun
M CO CKNOHHOCTbIO K TMNOTOHMK NoBbllweHne ALl B cpea-
Hem Ha 10-15 MM.pT.CT., @ Y BONbHbIX C HE3HAYUTENbHO
nosbiweHHbIMm ALl (4o 140-150 cuctonmyeckum mn 90-95
MM.PT.CT. AWACTO/IMYECKMM) CHUKeHue Al Ha 15-20
MM.pT.CT. Yepe3 0,5-1 yac nocne npuvema npenapaTta.
Hopmanusauma ALl y naumeHTOB noadepiKmsanacb Ha
NPOTAXEHUN BCETO Kypca JieyeHUs.

TAB/IMLUA 1
JOuHamunKa nsmeHeHusa nokasareneit UKIM in vitro npu B3aumopgeiicteum ¢
6anbzamom
Ne |[Fpynnbl o6cneaoBa-| BHYTPUKAETOUHbIA KMCNOPOA3aBUCUMBIN MmeTabo- PoseTtkoobpasoBaHue
nn |HHbIX nm3m-HCT-Tect
CMOHTaHHOEe WMHAOYLMPO- pesepBHble CMoOHTaHHOEe MHAYUMPOBaHHOE
BaHHOE BO3MOMHOCTU 6anb3amom
6anb3amom
. HopmarnbHble 2.0-3.0 2.9-3.9 0.9 40-60 43-56
1. |MNoBblWeHHbIE 3.1-4.0 3.2-3.9 0.1 64-67 50-63
Il. | CHUKeHHble 1.2-1.5 1.9-2.6 0.7 26-32 39-47
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Mpu uccnefoBaHWKM AMHAMMUKM MOKasaTeneil akTu-
BHOCTM BOCMA/IMTENbHOrO npouecca Kposu (C-peaktu-
BHbIi 6€/MoK, BEeMUYMHbI YMCEN aHTUTMANYPOHMZA3bl U
aHTUc-TpenTonnsmnHa 0) B rpynne 60/bHbIX, KOTOPbIe
Hapsaay C NPOTMBOBOCMO/INTE/IbHOM Tepanuen noayyanm
npenapar, BbiABAeHbl 6o0see BblpaXeHHble CABUTN B
CTOPOHY HOPMAanM3aLMM MaTONOTMYECKMX W3MEHEHUMN
(tabn.2). Mpu 3TOM HabAOaeTca yBeNnYeHNEe KOHLLEHT-
pauuu remornobuHa, yMeHbLIAeTca CTeneHb BblpaKeH-
HoCTW nelkoumTtosa, CO3.

Mpu gMHaMUYECKOM 3neKTpoKapamorpadbmyeckom mc-
cnefoBaHuM Ha GoOHe NMPOBOAMMOM Tepanuu npenapara
OTMEYEHO YMEHbLUEHWE SKCTPACUCTONNMN, Y BONBHBIX C Ta-
XMKapamnen-yperkeHme 4acToTbl CepAeYHbIX COKPALLEHMA.

Ham yganocb ycTaHOBUTb, YTO Y H6ONbHbBIX BOCNANUT-
eNbHbIMM 3a60/1eBaHNAMM MUOKapaa HabatopatoTea 3Ha-
YUTeNbHble U3MEHEHWUA B KNETOYHOM M FyMOPasibHOM
3BEHbAX MMMYHUTETA. [penMyLLEeCTBEHHOE W3MEHEHUe
OTMeYeHo B GYHKLMOHUpoBaHUM HO Kposwu.

KaK BMAHO v3 Tabn.3, y JaHHOTO KOHTUIEHTa AN, YB-
€/IM4eHo KosmyectBo H®, BbICOKMIA YpOBEHb BHYTPUK-
IeTOYHOTO KMCN0POA3aBUCMMOTO MmeTabonmsma,
NoBblLLIEHa 3KCNPeccusa PeLenTopoB K aputpountam ba-
paHa M KoMNaMmeHTy. Bce 3TO BbIABNEHO MpPU HU3KOWM
NornoTUTENbHOM cnocobHocT ¢GarouMToB M MNPaAKTUY-
€CKW OTCYTCTBUW pe3epBHbIX BO3MOMKHOCTEN KNETOK.

CpepHecTaTUCTMYeCKMe  JaHHble  MOKasanu,  4To
nposBegeHHoe 6a30B0e NPOTMBOBOCMAINTENIbHOE NIeYeHMe
B COYeTaHUMM c 6anb3amoM OKasbiBaeT 6osiee BblparK-
€HHbI UMMYyHOMOAYAUpPYoWNA 3¢ dekT (Tabn.4), Hexxenn
06bluHan 6a3o0Ban NPOTMBOBOCMNANUTE/IbHAA TEPANUA.

B V rpynne ob6cnefoBaHHbIX CHUMKAETCA 40 HOPMasib-
HbIX BE/IMYUH KONMYECTBO CMOHTaHHbIX HP po3eTok, BH-
YTPUKAETOUYHbIN KUCNOPOA3aBUCUMbIA MeTaboM3Mm, NOB-

bllWAaeTCA NPOUEHT KNEeTOK, CNOCcobHbIX nornowaTtb na-

TeKC, HAMeYaeTCca TeHAEeHLUMA K YBe/IMYEHUIO pe3epBHbIX
BO3MOXHOCTel daroumtoB. HopmanumsyeTcs COOTHOLEH-
ne T-nMMpOoLMTOB U HAaTypPasIbHbIX KUNNEPOB.

Mpun 6onee nogpobHOM aHanM3e MoyYEHHbIX pesyib-
TaToOB, MO YPOBHIO UCXOAHbIX 3HaYeHui T-numdoumTos,
ABNAKOWMXCA  LUEHTPaNbHOM  MMMYHOKOMMNETEHTHOM
KNETKOM, HAMU BbIAENEHO TPU FPYNMbl.

B | rpynny Bowan 60abHbIE C HOPMaAJIbHbIMW UCXOA-
HbIMK MOKa3aTenaMmn T-KNeTOYHOro mmmyHuteTta, Bo Il-
BK/IIOYEHbI MALMEHTbl C NOBbILWEHHbIM KoanyecTBom T-
N n nx cybnonynaumin. B 1l rpynne 6bian 6onbHbIE CO
CHUXKEHHbIM KosiyectBoM T-kneTok. Ha ¢poHe 6asosoro
NPOTUBOBOCMNANUTENBHOTO NeYeHUA BO/IbHbIX MOKasaT-
enm Il v lll rpynn umenn Wb TEeHAEHUNUIO K BOCCTAHO-
BNIEHUIO, B TO BPeMA Kak Npu coyeTaHWem npumeHeHus
6anb3ama 1 6a3oBOro sevyeHns yposeHb T-nMMPoLUTOB,
T-xennepoB n HaTypanbHbIX Kunnepos Bo Il u Il rpynnax
vy, HopmanusoBaacA. Y nauueHtoB | rpynnel  OT-
CYTCTBOBajsia AMHAMMWKa MOKasaTenen nociae nposBeneH-
HOro Kypca neyeHus. 3T faHHble COBNaAaloT C pesy/b-
TaTamMu 1UccieaoBaHuA, NpoBeAeHHbIMM in vitro (Tabn.4)

Ham yaanocb yCcTaHOBUTb HEKOTOPYI AUHAMMKY W3-
MEHEHWI B MOKA3aTeNsAx, XapaKTepusylLwmx rymopasnb-
Hble ¢$aKTopbl CUCTEMHOIO MMMYHUTETA Yy 60/bHbIX C
BOCMa/UTENbHBIMM  3aboneBaHMAMM  MMOKapAa, npwu
neveHnn banbzamom (Tabn. 10.4) Hopmanusyetca: yp-
oseHb [, knacca M n (G, KOMNIEMEHTapHas aKTUBHOCTb

CbIBOPOTKM KpoBW. KOHLEHTpauusa LUPKYAUPYOWNX UM-
MYHHbIX KOMMN/IEKCOB LOCTaTOYHO BO3PACTaeT. ITO MOXKHO
pacueHWBaTb KaK  MNONOMKUTE/NbHbIA  COBWI,  CBUAE-
TenbCTBYyOWMIA 06 yBennYeHnM ob6pas3soBaHUA LMPKYAU-
PYIOLMX MMMYHHbIX KOMMAEKCOB M3 GUKCUPOBAHHBIX, YTO
CNOCOBCTBYET UX INMMMUHALMM U3 KPOBOTOKA daroumTamm.

TABJIMUA 2
MoKasaTenn akTUBHOCTM BOCMA/IMTE/IbHOTO NPOLLECCA KPOBM B rpynmne 60/bHbIX C
BOCMaNUTEe/IbHbIMU 3a60/1€BaHUAMU MUOKapAa B AMHaAMUKe 6330BOro
NPOTUBOBOCNAINTE/IbHOIO eyeHus u 6anb3ama
Ne MNoKasatenmn H, KpoBu Kon-so (60F) C-peak- AHTUTMaNy- AHTUCTpEn-
Ne NeKounTos TUBHbI 6enokK HopuAaasa TOAMN3KNH O
1 K 120,3+3,2 4,2+1,3 6,5£3,0 -« 163,0+2,4 163,045,7
2 an-1 110,1+2,8 7,21+0,8* 24,3+3,1* ++ 313,044,1* 500,0+10,1%*
3 NABK 113,0+3,1* 6,8+1,1* 14,442,1** + 305,0+4,9* 313,0+14,9**
4 an-2 108,1+3,4* 7,8+0,7* 27,4%3,2* ++ 313,0+7,2* 500,016,2*
5 NNBK+Br 126,1+1,1** | 4,3+1,2** 12,343,1** €=« 163,0+2,3** | 185,0+1,7**

0O603HaueHbl: K-koHTponb; OJ1-1, A/1-2 —po nedveHus; MNJ/IBK-nocne neyeHns 6asoBbim Komnaekcom; MNNBK+BI —

nocne nevyeHna 6asoBbIM KOMMNEKCOM + Banb3am.

.
! docmosepHbie omauYusa nokazamenel y 60s1b6HbIX 0m 00HOPO8

koK
) docmoeepHble omauYusa nokaszamenel nocne nposedeHHo20 ne4YeHUs
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TAB/IMLA 3

Konuuecrso 1 PpyHKLMOHANbHOE COCTOAHNE UMMYHOKOMMNETEHTHbIX

KNeToK B AUHAMMUKe ievyeHna

Helitpodunbl Numdoumntol
x Posetko06- HCT-Tect MornoweHune KonnuecTBo 1 cybnonynsaumoHHbIi cocTaB
2 pa3oBaHue
3 5 T-Ny T-X T-S B-Ng NK
E § 2 3 g
o o
g% | = 5 : (5% | 2] 0
S O S & 3z z 2 5
g o Z I E & T >
o w g = 8 (2] T
G & e
K 10,6t 26,6+ 2,8t 5,5 2,7 53,3+ 7,8t 69,5+ 42,9+ 26,1+ 11,9+ 17,0+
1,2 2,7 0,3 0,9 4,5 0,5 0,5 0,6 0,7 1,2 0,3
an-1 17,1+ 32,9+ 3,5¢ 3,6t 0,1 40,1+ 7,2+ 61,2+ 45,1+ 24,5+ 10,5+ 20,3+
2,1 1,6 0,2 0,6 2,1 0,2 0,3 0,6 0,9 0,9 0,8
MNCBK 15,3+ 30,1+ 3,0 2,7+ 0,2 44,3+ 7,1+ 64,8+ 43,31 25,7+ 13,1+ 19,2+
1,7 0,9 0,1 0,4 1,6 0,9 1,9 1,9 2,0 2,3 1,2
on-2 19,4+ 34,1+ 3,9t 4,1+ 0,2 42,0+ 7,4+ 60,7+ 46,21 25,3+ 11,1+ 20,5+
2,6 2,0 0,1 0,1 1,9 0,1 0,5 0,8 1,0 1,6 0,4
MNNBK 12,5+ 29,7+ 2,4+ 3,0 0,6* 50,4+ 7,7t 66,4+ 40,1+ 25,1+ 10,0+ 16,5+
+bl 1,9 2,1 0,3 0,2 1,5 0,7 1,8 1,2 2,0 1,5 1,2

0O603HayeHna Te e, yto B Taba.1l

*
) 6ocmoeepr/e omauYus nokaszamesel 601bHbIX OM aOHOpOB

* K
) docmoeepr/e omsiu4uA nokasameyseu nocsae I'IpOSedE‘HHOZO sie4eHuA

Bce Bbilen3NOXKEHHOE CBUAETENBCTBYET O NPOTMB-
OBOCMANUTENIBHOM Y UMMYHOKOPPErUPYIOLLEM AENCTBUN
6anb3ama U 0 HeobxoanmocTn anddepeHUNpPoOBaHHOTO
noaxozAa K ne4eHunto 60/1bHbIX C PEBMATU3MOM.

Hamu 6b110 npoBeaeHo neveHne 6anb3amom 60/b-
HbIX HEMpPOLUMPKYAApPHOI ancToHuen (HU/) no runoTox-
MYECKOMY W TUMEPTOHMYECKOMY TUMY, A TaKXe runep-
TOHWYECKON 6onesHbto | cTagmun. Y 60bHbIX HeMpoump-
KYNATOPHOM OUCTOHMEN MO TMMNOTOHMYECKOMY TUMY ap-
TepuanbHOe [JaBNeHWEe [OCTOBEPHO MOBBLICMAOCH C
9442/61 £ 2MM.PT.CT. B KOHTPO/IbHOM MCCAeA0BaHUN A0
10543/71+2mm.pT. cT. (P<0.05) B KOHLE TpexHeAeNbHOro
npuema banb3ama.

Mocne KypcoBoro neveHuns y 86% 60/bHbIX OTMEYEHbI
ncyesHoBeHME roN0BHON 60AM M 3HAYMTENbHOE YyNyY-
LEeHMEe CaMOYYBCTBUA: UCHE3/IM CNabOCTb, FONIOBOKPYKE-
HWe, UCYE3/IM OPTOCTATUYECKME CUMHAPOMbI, Yyay4yLuuacaA
COH M annetut. Y 89% naumeHTOB noOBbICMAACL TPYAO-
cnocobHocTb. K KOHLY NeYeHUs MOLLHOCTb BbINOJIHEH-
HOM Harpysku Npu BENO3ProMeTpPUM BO3POCNA Y HUX HA
25 Barr.

Y 601bHbIX HEMPOLMPKYIATOPHOM ANUCTOHWEN NO TUM-

€PTOHMYECKOMY TUMY W TMNEePTOHUYECKoN 60se3Hbio |
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CTaAMM yMeHbLanacb 4actoTa CUMMMATOALPEHANOBbIX
KPW30B U BbIPA*KEHHOCTb UX NPOTEKaHUA. Kpus npoTekan
bonee crnaxkeHo. MWMcyesnnm HeKoTopble CUMNTOMBI,
COMPOBOXAaBLIME NOABEM APTEPUANLHOTO AAB/EHUS, a
MMEHHO: OLLyLLLeHMe HEXBATKM BO3AyXa 1 3aTPYAHEHHOTO
ObIXaHWA, YYBCTBO APOXKM, OLyLLIEHWE BHYTPEHHEro Han-
pAXKEHUA.

Y 5 6onbHbix HUA Ha doHe npuema 6anb3ama uc-
yesna gblxatenbHan apuTmus. NMpPaKkTUYeCcKU y BCEro KoH-
TUHreHTa 60/1bHbIX OTMEYEHO YBeIYeHMe aunypesa.

Taknum obpa3om, NpoBeaeHHble UCCef0BaHNA NOKa-
33K, Yto banb3am asnsetca 3pPeKTUBHbBIM CPesCcTBOM
ONA NeYeHua BereTaTUBHbIX U GYHKLMOHAbHbIX HapyLu-
€HUI npu rMnepToHMYeckon 6GonesHn 1 cragum wm
HENPOUMPKYIATOPHOM AUCTOHUMN.

Pe3ynbTatbl NpoBeAEHHbIX KAMHUYECKUX WUCMbITaHUM
6anb3ama NO3BONAIOT 3aK/OUNTD:

6anb3am OKa3sblBaeT MNPOTUBOBOCMANUTENbHOE fe-
ncteme y 60NbHbIX C BOCMAAUTENbHbIMKW 3aboneBaHUAMM
MWOKapaa: HoOpManusyeT ypoBeHb C-peakTMBHOro beska,
BE/IMYMHBI YNCEN aHTUTMANYPOHUAA3bI U aHTUCTPENTONN-
3MHa O, YyMEeHbLUAeT CTeneHb BblPaXKEHHOCTU NEeNKOLMUT-

03a u ckopoctu COD.
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TABINLA 4
CocTtosiHne rymopasnbHbiX paKTOPOB CUCTEMHOFO MMMYHUTETA Y
601bHbIX 3a601€BaHUAMM MMOKapAa
Ne Mpynnbl 06cnenoBaHHbIX MMMYHOrno6ynunHbl LMK KACK
A B G
1 [oHopobl 1,0+0,1 1,8+0,2 10,5+0,4 41,7+5,0 193,7+49,2
2 BonbHble [o neyeHunn 2,2+0,2* 1,7+0,3 12,0+0,2 105,2+7,3* 59,3+1,8*
3 BOCManu- MNocne 6a3oBoro 1,9+0,1 1,9+0,1 13,3+0,9 98,9+6,3* 160,0+2,0*
TenbHbIMKN nevyeHuma
4 3abonesa- [o neyeHnsa 2,1+0,12 2,0+0,3 13,4+0,7* 112,1+3,9* 60,2+1,0*
HUAMMN Mocne 6asosoro | 1,2+0,09** 1,8+0,1 9,6+0,5%* 158,0+4,2%* 155,0+2,9**
MWoKapaa npoTUBOBOC-
nannTenbHoro
neyeHuns + 6anb3am
# docmosepHblie omauYusa nokazamesnel ¢ KOHMPOsAeEM
#x) docmogepHbie omauYua nokazamesel nocne nAevyeHus
Anpob6auua y 60nbHbIX yYeBbiMU NOPaXKeHUAMU. [lo  apTepuanbHoe AasneHue nosbicuaocb ¢ 90-95/60

neyeHunsn y 6oblINMHCTBA 60bHbIX (27 Yen.) Habaroganach
ymepeHHas AMMOONeHns, CHUKEHUE MPOLLEHTHOMO coae-
prKaHMA aKTUMBHbIX T-numbounToB. Kpome TOro, oTme-
YaNoCb yBEIMYEHME COAEPIKAHUA T-XeNNEPOB U CHUXKEHUE
cofepkaHma T-cynpeccopoB € YBEANYEHUEM COOTHOLLEH-
ua T-xenn./ T-cynp. Bbiwe 2,5 (16 yen.). Y 7 60nbHbIX T-
xennepbl 6bLIM CHUMKEHbI M WX OTHOWeEHWe K T-cyn-
peccopam 6blno Huxke 1,1. UameHeHMA B coaepaHum
CbIBOPOTOYHbIX MMMYHOr06Y/IMHOB MpOTeKanau Mo Tuny
OUCMMMYHOTrnobyanHemmnn y 29 6onbHbIX. Hanbonee cyuy-

€CTBEHHbIM ABUNOCb CHUXKEeHue Ig Ay 15 yen. Y 7 6onb-
HbIx cofepxkanue I, A 6bi10 nosbiweHHbIM. Cofepikanue
Ig G Bbiwwe 15,5 r/n 66110 y 10 60NbHbIX.

Mocne KOMNAEKCHOro sievyeHnsa 60NbHbIX C NPUMEH-
eHnem banb3ama HabAwAaANCb MPAKTUYECKU BO BCEX
CNy4anx BblpaXKeHHble CABUIN B CTOPOHY HOPManusaumm
KNETOYHOro M r'yMopasibHOro 3BeHa MMMYHUTETA, BOCCTa-
HOB/IEHMA cyrybo HapyLeHHbIX (NOBbILWEHWE N MOHUKEH-
ne) ero GaKTOPOB: NOBLICUIOCH A0 YPOBHA HOPMbI coae-
pXaHue aKTuBHbIX T-aumdoumntos. Hopmanusosanmcb
cooTHoweHue T- xenn./ T-cynp. KoHueHTpauumsa A,G.

Y 60nbHbIX rMNepToHMYeckon 6onesHbio | cTagnn u
BEreTo-coCyaMCcTon AUCTOHMEN MO TUMNEepPTOHUYECKOMY
TMny (15 yen.) yMeHbWMANCL YacTOTa M BbIPaXKEHHOCTb
CMMMNaToaZpPeHaNoBbIX KpM30B. Y 60/bHbIX BEeretococya-

WUCTOW AUCTOHMEN No runoToHudveckomy tvny (11 yen.)
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MM.pT.CT. 20 105-110/70 mm.pT.CT.

Y Bcex 60/bHbIX, NPUHUMABLLMX Hanb3am, yayylln-
nocb obuwee cocTosHMe, noBbicMnacb paboTocnocob-
HOCTb, OHM YyBCTBOBA/IN ceba bogpee.

Y 30 60nbHbIX (91%) OTMeUYeHbl M34Ee3HOBEHME T0/1I0B-
HoW 6011, TONI0BOKPYKeHUA; 25 BonbHbIX (76%) yKasanm
Ha MOBbIWEHWE anneTuTa, MCYEe3HOBEHME AMUCMNenTu-
YecKunx sBNeHunii, bonein B Kmnsorte.

MonoBas aKTMBHOCTb.10/10Bass MOTMBALMA ABNAETCA
OAHOM 13 Hanbosiee 3HAYMMBbIX B NPUPOAE, HO AANIEKO He
nepBoM Mo cTabunbHOCTM U OTHOCUTENbHOU cune. Us-
BECTHO, Hanpumep, YTO Yy KpbIC CNOXKHble 6e3yCcnoBHble
pednekcbl MO OTHOCUTE/IbHOM CWJie pacrnonaratTcs oT
bonee cunbHOro K 6onee cnabomy B TakoW nocnenosa-
TeNbHOCTU: O0OOPOHUTENbHbLIA, OPUEHTUPOBOYHO-UC-
cnegoBaTeslbCKUM, MULLLEBOM, MOMOBOW M CTagHbIA, T.e.
NoIOBOM HAaxo4MTCA B KOHLE 3TOro CNMcKa. Bo3moxkHO
No3TOMYy N0N0BOM pedieKe CToNb HecTabuneH npu nsme-
HEHMM COMATUYECKOTO U MCUXOCOMATUYECKOTO COCTOS-
HWA opraHM3ma, CTpeccax, HeBpo3ax 1 T.M.

Ona Koppekuumn nonosoro pednekca (nmMbuao) npwu-
MEHAIOT MHOrOYMC/IEHHbIE CPeAcTBa HApOLHOW Meau-
UMHBI, K YMCNYy KOTOPbIX OTHOCATCA ¢duTOoMnpenapatbl Ha
OCHOBE PaCTEHWN U3 ceMeWcTBa apanuneBblX. YUuTbiBas,
yto 6anb3aM COAEPKUT TaKMe KOMMOHEHTbl (KOopeHb
pPOAMO/bI PO30BOM, KOPEHb MKEHbLUEHA, MaHTbl, MblabLa

pacTeHWU, 31eyTePOKOKK), @ TaKXKe MHOFOYUCIEHHbIe pac-
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TUTENbHbIE Hayana C obLWeyKpen AWM W Hopma-
NIN3YIOWMM AeCTBMEM Ha OOMEHHbIe MpoLecchbl B opra-
HU3Me, 6blI0 M3y4EeHO BAMSHWME €ero Ha MoJsoBoe nose-
[OEHWE KPbIC-CAaMUOB C BO3PACTHbIM CHUMKEHWEM MONOBOW
dYHKUMK.

MonoBoe noBegeHWe CaMLOB KpbiC B BO3pacTe oa-
HOro rofia XapakTepusyeTcs OTHOCUTENIbHO HW3KOW aK-

TUBHOCTbIO (Tabn. 5).

Mpn  $OHOBBLIX WCMbITAHUAX 3aperncTpupoBaHHOE
UYMCNO CAAOK Y ITUX KpbIC 6bIO B 2-4 pa3a CHUMKEHO MO
CPaBHEHMIO C MONI0AbIMUM CamLamm, a B 15 cnyyasax us 30
(50%) capkun oTcyTcTBOBaNAM (<2) MPU AaHHbLIX YCAOBMUAX
OLEHKM MOJIOBOr0 NoBeAeHMA. B NOMOXKUTENbHBIX CAy-
Yasax YMCNO CaZlOK Kosiebanochb B LWMPOKUX FpaHMLLaX — OT

2—4 po 28 v cocTasnano B cpegHem okono 10-13.

TABJINLUA 5

BnusHue Kypcosoro BeeaeHua 6anb3ama ,Mpaanb” Ha Non0Boe NoBegeHNe KPbIC-CAaMLL0B C BO3PaCTHbIM

CHU}KeHUeM NoJIOBON aKTUBHOCTU

Mpynnbl [o3bl n Obuiee KONNMYECTBO CaZOK M 4,019 aKTUBHbIX CaMLL0B
MA/Kr
doH OonbIT
Mnaue6o 3 10 |10.7 [(0-28) 50% 9.3 (0-24) 40%
Banb3am 1 10 |11.2 [(0-25) 40% 18.4 (0-38)*” 70%
Banb3am 3 10 [103 |(0-24) 50% 24.7 (3-45)*"7 80%'

MpumeyaHusa: B Tabavue npuBeaeHbl CpefHMEe 3HAYEHWUA YMcaa CafoK, Pasmax BapWaHTOB M L0NA AKTUBHbIX
CaMLLOB, MMEBLUMNX HE MeHee ABYX CafoK.

* _ flocmogepHoe paznuyue ¢ poHom (P<0.05) no T-kpumeputo BunkokcoHa; " — mo xce 8 cpasHeHuU ¢ naayebo no

Kkpumeputo U;T — mo e 6 cpasHeHUU C POHOM 10 dAbmepHamusHomy kpumepuio (TM®).

PacnpeaeneHvem Ha rpynnbl no pesynbtatam GpoHo-
BbIX UCMbITaHWUI bBblna obecneyeHa NPaKTUYECKM MOSHAA
WMOEHTUYHOCTb MUCXOOHbIX MOKasaTenen (BepoATHOCTb
HyneBOM rmMnoTtesbl pasnmMuma ¢GOoHOBbLIX BbIGOPOK coc-
Tasnsana 6onble 0.3-0.5).

Kak BugHO u3 Tabn.5, KypcoBoe HasHauyeHue 6anb-
3aMa OKas3asio aKTMBUpylollee BAUAHWME HA NONOBOE
noseseHne camuos. Tak, ecan KOHTPOJibHaA rpynna
KpbiC daKTUYecKn BocnpousBoguaa pesynbTatbl GOHO-
BbIX MCMbITAaHUN C HebONbWMM AEKPEeMeHTOM, TO
noAoNbITHbIE KpbICbl 06enx rpynn, noay4vaswmnx 6anbsam,
npoaBAAnAn 60/blUyl0 MOJOBYD aKTUBHOCTb MO Cpas-
HEHUIo ¢ GOHOM. XOTSA Y 3TUX }KUBOTHbIX, Kak 1 Npu poHOo-
BbIX MWCMbITAHUAX, OTMeYanacb 3Ha4YUTENbHAA WHAU-
BUAyanbHaA BapuabenbHOCTb Ko/M4yecTBa cafok 3a 60-
MWHYTHbIA UWKA, OAHAKO, CYMMApHbIA CABUF B Ham-

paBNeHUM aKTMBaALMM MONOBOro nosegeHusa 6bla cTaTu-
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CTUYECKU LOCTOBEPEH KaK MO CPAaBHEHWIO C COBCTBEHHbIM
¢$OoHOM, TaK M C Fpynnor Kpbic, Noay4yaswux nnauebo.
MprMmeyaTeNbHO, YTO NONOBAsA aKTUBHOCTb MOABMAACH Y
6ONbLIMHCTBA CaMLOB, KOTopble Npu (GOHOBLIX MCMbI-
TaHuMAX bblan nNaccuBHbl. PakTop A03bl 6asb3ama OKasanca
TaKKe 3HauYMMbIM — MpuM Jo3e 3 MA/KI aKTMBaLmA
Nno/I0BOro NoBeAeHNs OKasanack 6onee CTOMKOMN.

3AK/TIOMEHUE

1. Mpenapat Bl aBnaeTcA MMMYHOMOALYAUPYIOLNM
CPeACcTBOM, BOCCTaHaBAMBanA cyrybo HapyLweHHble (NoBbl-
WEeHHble U CHWXEHHble) (aKTopbl KNETOYHOrO U Tym-
Opa/sibHOTO MMMYHWUTETA: CHUXAETCA A0 HOPManbHbIX
BE/IMYMH 4MCNO T-Xennepos, HaTypasbHbIX KWUANEPOB,
KO/INYeCTBO HelTpodmios, cnocobHbix ob6pa3oBbiBaTbh

CMOHTaHHbIEe PO3eTKW, BHYTPUKIETOUHbIN KUCAOPOA3aBU-
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CUMbI MeTabosim3am GaroynToB, KOHLEHTpauus Ig Knac-

ca M v G, nosblliaeTcs 40 YPOBHA HOpPMbl obuee
yncno T-AMMPOLMTOB M MNOFNOTUTENbHAA CMOCOBHOCTbL
HenTpodmnoB.

2. Y 60/bHbIX C BOCMAAUTENbHBLIMKU 3ab0NEBaHUAMM
HUO wm

cTeneHM nocne nposeageHNA KOMMNAEKCHOro ne4vyeHuA

MWOKapaa, rmnepToHMyecko 6onesHbto |
6anb3aMOM HOPMANU3YLOTCA BereTaTBHble U PYHKLMOH-
aNbHble HAPYLWeHUA: APOXb, BHYTPEHEE HanpsMKeHue,
NoTAMBOCTb, cepaLebueHne, HexBaTKa BO3ayxa, a TaKkKe
AL,

remornobuHa B 3pUTPOLUTAX, CYTOYHbIN ANYPES.

PUTM  CepaeYHbIX COKpaLLeHWH, coaepikaHue

3. KnnHuyeckoe npumeHeHne 6anb3ama y 60/bHbIX,
NnoABEpPrMXca BO3LENCTBUIO MOHU3UPYIOLWErO U3/yYeH-
1S, NOKa3aso, YTo NpenapaT yMeHbLIaeT BereTaTueHble U
GYHKLUMOHANbHbIE HapyleHUsa Npu  rMNepTOHUYECKOM
6onesHu | ctagumn, BeretTo-cocyamcrton ANUCTOHUMU, AUC-

UMPKYNATOPHOMN 3HUedanonatum, 6naronpuaTHO BAUSAET

4. Kypcosoe BBefeHue 6anb3ama (1 u 3 mn/kr 8
[eHb) OKasblBAaeT aKTUBMpYlOLLEE B/AMAHME Ha MONOBOE
noBefeHne y XUBOTHbIX C BO3PACTHbIM CHUXEHUEM K-
61po. KnnHnyeckn 300poBble XKUBOTHbIE, KOTOPblE Npwu
$OHOBbIX MCNbITAHUAX BblIM NACCMBHbLI NPW NoacafKe K
CaMKaM B COCTOAIHUW TEYKM, MOC/Ie KypCOBOro BBEAEHMA
6anb3ama [AEeMOHCTPUPOBANAN MONOBYKD AKTUBHOCTb, a
KMBOTHble C BAJIbIM MONOBbIM MNOBEAEHMEM, CTAHO-
BUAUCL Bonee aKTUBHLIMM MO YUCAY CafOK U CTOMKOCTU
UMKNa nonosoro noseneHuA. Mockonbky 6anb3am He
BbI3blBAaeT OOHAPYKMMbIX NMPU3HAKOB NOJOBOr0 BO30OYXK-
[EHUsA, CYLLeCTBEHHOE 3Ha4YeHMe B aKTMBALMM NOJIOBOTO
noseseHUA Npu KypcoBom BBeAeHUW 6anb3ama, BEpOAT-
HO, WrpaeT ero ToHu3upyowee paelcteme. CTUMynu-
pylowmin addekT banbzama B AAaHHOM TecTe MOMKeT
pacueHMBaTbCA KaK MHAMKATOp obLeyKpennstoLero
BAMAHMA Ganb3ama Ha

comaTnyeckoe w”“ NCUXOCO-

MaTn4yecCkoe COCToAHNE OpraHn3ama.

Ha GYHKLMIO XKeNyAouYHO-KMLLEYHOrO TPaKTa.

JNIUTEPATYPA

1. Melkadze R.G. Ingredients composition of “Graal” balsam. Patent # 2018519. Russian Federation. 1993. (in
Russian).

2. Balsamum “Graal”.1997. Pharmacopea article of Georgia #111/97. 1997. (in Georgian).

3. Balsamum “Graal”. Temporary pharmacopea Article of Ukraine. #42 U-235-96. 1996. (in Russian).

4. Balsamum “Graal”.1997. Pharmacopea article of Byelorussia # 42 B-57-97. 1997. (in Russian).

5. Melkadze R.G., Shalamberidze M. Counter-radiation balm and its medical properties at radiation injuries and
functional disorders in gastrointestinal tract. Proceedings of the Georgian Academy of Sciences. Biology series “A”.
Vol. 32, #1. 2006, 91-96 pp. (in Russian).

6. Melkadze R.G. Anti-narcotic and anti-alcoholic activity of the balsam “Graal”. Proceedings of the Georgian
Academy of Sciences. Biology series “A”. Vol. 32, #6, 1195-1206 pp. (in Russian).

7. Melkadze R.G. Results of the tests of balsam “Graal” in the patients with iron deficiency Anemia. Proceedings of
the Georgian Academy of Sciences. Biology series “A”. 2007, Vol. 33. #2. 147-152 pp. (in Russian).

8. Melkadze R.G. Antioxidant potential and polyphenolic complex of “Georgian Elixir”. Journal “Novation”. #3. Kutaisi.
2008, 10-13 pp. (in Georgian).

9. Melkadze R.G. and others. Effective anti-stressful means. International congress “Progress in fundamental and
applied sciences for human health”. Crimea. 2004, 50-51 pp. (in Russian).

10. Melkadze R. Balm “Graal” - a potential antinarcotic and antialcoholic remedy. Journal “Health” (USA). Vol.2.
Number 10. 2010. 1226-1231 pp. (in English).

11. Melkadze R., Kintsurashvili K. Radioprotective properties of bioactive additive "Grail". The proceedings of the 2nd
European conference on biology and medical sciences. "East-west" Association for Advanced Studies and Higher
Education GmbH. Vienna. 2014, 228-236 pp. (in English).

12. State Pharmacopoeia of the USSR. Issue 1, M.:1989, 400 p. (in Russian).

ISSN 1512-0996
www.gtu.ge

LBI-06 3 (M3Id30 — WORKS OF GTU — TPYAbI ITY

179 N3 (505), 2017



BOBIS3MRMB0S, BOJLOIIRMB0S RS BdEISGIZB03S — PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS —
®APMAKO/I0TUA, TOKCUKOZIOTUA U PAPMALIEBTUKA

UDC 665.526+616-08
SCOPUS CODE 3004

3OR 1530 ,,0000R0L“ LO33IBESIR() 3(MIFIRIdS dIRLOLLISHR3Z0)S, LLO3IGO Ko
LJIILMB3A030 ROS35RIBIBOLSL

@. 33;@‘-]063 33900 0bEgbB®Mools ©g3sMmPBodgb@o, Loo@mggamml  Fglbogyto  gbogg@lo-
B9B0, boJotmggenm, 0175, mbdognobo, 3. 3mlb@Fsgsl 68°

E-mail: remeisi@mail.ru

©3:396%96@ gdo:

o (dmgmamsdgomo, ULodo@mgganml dgwoiEobol dg3bogdgdoms  sgowgdools  sgowgdogmbo, 3L
3000l ggagg0l (396H®0, FoMF0b . sdgmmyel 39630l bmysJodm Yoo mbgmemmyool ©g3sm-
H>d96@ 0L bganddmgsbgeo, 3Gmyglm@o

E-mail: tsal.45@mail.ru

o 8989 Tgomo, ULHY-ol  Lod@sbldm@gm s 35bdobomddgbgdbammdol  gsggm@gdol  3ggdol
0bglAMo0L 935 ESIgbEol 3BMRglmEo

E-mail: givi.gugulashvili@gmail.com

S6MBSB0S. LHo@ 050 dmygebomos bombsdo L,a@somol 3amobogydo godmarol dgwgegdo gum-
bobbands@@gms 30m0@mp00m ©5 ©o0mbgdgmo admbboggdon wosgorgdymgdby, pgngy pogegbo
LJgbmdmog Lol gdsby.

oy bomos, @M dogbado s@ol 0dgbmdmwygmsdoGym  Lodgomgds dodggmer oMLY Yo
(Aodo@gdgeo o6 Fgdgodgdgmo) PxOIRYmo ©> dgdmdomyg@o 0dgbodghol GoJHm@gdel bon@ds-
mobgdolbomgol:  bo@doeny®  bowowegdpg  o3300goL  L3mbdsby®o  Gmbypgdol  Fomdmd dbgeno  T-
bge3gdgdol, bodyg@smygdo goma@gool, bjoGhBmgomdol @omwgbmdsl, FopmEoHgool PYxOgedndol
Jobydspwsdmyoegdyge  dgBsdmmobdl, M o G jgesbol  0dgbmymmdygamobgdols  jmbEgb@®aiosl,
be®dol mbgdeg sdomargdl T-enodgmiodgdol Moibgl s bgo@®myzowmgdols dmsbmJdom gbodls.

domgodwols sbmgdom, bgodmEodgms@dm@ygmo olGmboon s I bodolbol J03g@@mboon ©ssge-
©)oYEgdL dogbadom  jmddaydbigBo dgg@bogmaols Fgdegy >@gbodbgoon  FaaaHoGhogto s Bb-
(30900 ©sM®gg3900l (3obgomo, dobogsbo odsdygembs, Mmgmosbmds yymolizgds, dsg@oli 93do®mds,
2309039 2®GIG0gmo §bggo, pgmol gggddgel Gomdo, gHom@mEoGddo dgdmpmmdobols dgdi3o-
@mds, EEIMsIH0 oY@gbo) bmMdsamobgds.

©50mbgdygmo  asdmlboggdom  ©obosbgdyem  s5350dgmeabg  dogbodol  gerobogy®ds  gsdmygbgdsd
ohggbs, M3 3@g3odoBo  o330M90L 1 LEswool 3039g@@Fmbyeo  osgogdol, 3989@oG0®-Lolben-

doMmmgmgob  oliGmbosl, woligod gmsdm@dgmo  9b3gem3smool  osMm®ggggdl, ©ogdom  aogemgbsls
obgbl 39k-b5F@sgols @s]®by.
do@bodols boggdlem godmyggbgds (1 oo 3 3an/gy ©mgdo) FooBoymgdgar gogangbsls sbegbl 3bmgg-

ol bgbmodog J3ggoby. geroboggdop xsbddmgaro 3bmggaro, dmdgaoi fmbygdo gsdmaolsl og-
by 3oboygdmdsl Jpgo@ol dodsdm, doebodol Lsgyn@dlm dowgdol dgdwgy brgdmwes jgbmddogswe

LBHI-0L FH™MIdO — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Ne3 (505), 2017 180 www.gtu.ge



BOBIS3MRMB0S, BOJLOIIRMB0S RS BdEISGIZB03S — PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS —
®APMAKO/I0TUA, TOKCUKOZIOTUA U PAPMALIEBTUKA

>JBogdo, boem ©9by bgbmddogo J3ggol @bmggaro Lgbmddogo sJ@ol Gompgbmdobs s Ujg-
bmddogo J3g30l gogemol LEsdomyg@mdol dobgogom — asaomgdom ojdoy@o.

5033060  LOBYB3IB0: doenbodo  ,y@oom0;  0dyYbmImyms@gmo;  0mbobgdymo  ysdmlboggds;
dom3o®o; bgommEo®ggmmsgmo oligmbos; Ljgbmddogo sJ@ogdmds; Jodg@@mbos.

UDC 665.526+616-08
SCOPUS CODE 3004

THE THERAPEUTIC EFFECT OF THE BALM "GRAAL" FOR CARDIOVASCULAR, RADIOTHERAPY AND
SEXSUALLY TRANSMITTED DISEASES
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ABSTRACT. The article presents the results of clinical trials of balsam "Graal" for patients with cardiovascular disease,
the casualty of ionizing radiation and the effect on the reproductive system.

It was found that Balsam "Graal" is an immunomodulatory agent, restoring purely violated (higher and lower)
factors of cellular and humoral immunity: decreases to normal values the number of T-helper cells, natural killer cells,
neutrophils, capable of forming a spontaneous outlet intracellular oxygen-dependent metabolism of phagocytes, class
concentration and increased to the level of standards, the total number of T lymphocytes and neutrophils
absorbability. In patients with inflammatory diseases of the myocardium, cardiopsychoneurosis and hypertension of |
degree after the complex treatment balm normalizes vegetative and functional disorders: tremors, internal tensions,
sweating, palpitations, shortness of breath, and blood pressure, heart rate, hemoglobin in red blood cells, daily urine
output. Clinical application of balm in patients exposed to ionizing radiation, showed that preparation reduces
vegetative and functional disorders in stage 1 hypertension, vegetative-vascular dystonia, vascular encephalopathy,
making a positive effect on the function of the gastrointestinal tract. Course introduction balm (1 and 3 ml / kg per
day) has an activating effect on sexual behavior in animals with age-related decrease in libido. Clinically healthy
animals, which at baseline tests were passive when replanting a female in heat, after a course of administration balm
showed sexual activity, and animals with flaccid sexual behavior, become more active on the number of tank and
durability cycle of sexual behavior.

KEY WORDS: Balm "Graal; cardiopsychoneurosis; cardiovascular disease; immunomodulation; ionizing radiation;
hypertension; myocardium; sexual activity.
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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:

e Universal Decimal Classification (UDC)
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e 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:

e 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).

2. “Official website of the International Energy Agency:
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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 3aperncTpMpoBaHO 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 COAEPKaHNe 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.), dusmyeckoe n1LUO, He ABasOLLEeecA
COTPYAHUKOM YHUBEPCUTETA, ANA NyOAMKaLuMKM cTaTby B COOPHUKE TPYA0B LONKHO 3apaHee BHECTUM UAU NepedYncnunTb
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.

MpepcraBnsem nopaaok opopmneHua B ny6anKyemoii ctaTbe UCNOJIb30BaHHOWU ANTEPATYPbI:
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damnama U MHULMANbLI BCEX aBTOPOB AO/MKHbI ObiTb BbINOMHEHbI ByKBaMW NaTUHCKOro andasuTa, T.e. TPAHC/IMU-
TepauuMeil; Ha3BaHWe CTaTbM C NEPEBOAOM Ha aHMIMACKUI A3bIK; Ha3BaHME UCTOUYHUKOB (KypHana, cbopHMKa TPyAaos,

MmaTepuanos KoOHpepeHUNn) — TpaHCAUTepaL el (A3blK CTaTbM YKa3aH B CKOBKax).

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).

[na npeactaBneHun ctaTby AOMKEH ObITb MPUAOKEH NepeyYeHb HEOBXOAMMBIX SOKYMEHTOB ANSA COTPYAHUKOB U

OOKTOpPaHTOB PY3NMHCKOro 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 ucnonb308ams 8 Kayecmee oGpasqa 00UH U3 nocnedHuUx Homepos u3zdaHus.
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