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UHTEI'PUPYIOIIN U3MEPHUTEJIb MAJIBIX TOKOB
ba6asn P.P., Mopo3zos B.II.

HucruTyT npodJaem ynpasienns uM. B.A. Tpanesuukosa PAH, MockBa

Beenenue

B coBpeMeHHBIX cHCTEMax YNpaBiIEHUS MOMUMO CEPUITHO MPOU3BOJMMBIX MHUKPOCXEM B psle
CIIy4aeB MPUMEHSIOTCS CIEIMATN3UPOBAHHBIC MUKPOCXEMBI, pa3padaThiBaeMbIe JTUOO MOTHOCTHIO Ha
MPEINPHUATHASX BO3MOXKHOTO TOTPEOUTENs, TNOO C €ro HEMOCPENCTBEHHBIM ydacTreM. lIpu stom
MOTYT HCIOJIb30BaThCSl HOBBIC MOIYIMPOBOJHUKOBBIE CTPYKTYpPBI, MaTEpPHAbl M TEXHOJIOTHYECKUE
MpPUEMBI, HEOCBOCHHBIE B JOCTATOYHOM Mepe Ha CEpUMHBIX HU3ACTUAX MOIYIPOBOIHUKOBOM
MPOMBINIUIGHHOCTA. B HacTosmee Bpemst Takue Ounomspaeie W KMOII cTpykTyphl mImpoko
MPUMEHSIOTCS B TPOTOTHUIIAX MPHOOPOB JJisi OOHAPYKECHUs CIaObIX M3IyUeHHUH, MPU PETUCTPAIUH
AIIEMEHTAPHBIX YaCTHIl, ©3MEPEHUH TOKOB HAHOAMIIEPHBIX YPOBHEH U T.II. [1].

OpnHoil W3 3a1a4, BO3HUKAIOWIKUX MPU UCCIECIOBAHUU MOIYMPOBOJHUKOBBIX KOMIIOHEHTOB IS
Bxoguo# uactu (front-end) momoOHBIX CHCTEM WM TpH pa3pabOTKEe HOBBIX MATEPHAIOB IS
MOJTYTIPOBOAHUKOBBIX CTPYKTYp [2], SIBISETCS OllEHKA HEIMHEHHOCTH MepelaTOYHBIX XapaKTePUCTHK
KOHTAKTHBIX M JAPYTUX OUIOJSPHBIX U TOJCBBIX CTPYKTYpP THIIA KPEMHHUN-KPEMHUN, METAJLI-KPEMHU N
u gp. Takue XapaKTEPUCTUKH MOTYT OBITh HEIMHCHHBIMH B OOJIACTH MAaJbIX CHUTHAJIOB, IIPH
MPWIOKEHHBIX HANPSKEHUSX BIUIOTH [0 JOJIEW MWUIMBOIbTA W NPOTEKAHHMH MAaJbIX TOKOB.
BonsTammnepHsie XapakTepUCTUKH 30H KOHTAKTa MEXIY ABYMS PA3IMUYHBIMU TOTYTIPOBOIHUKAMU HUITH
METAJZIOM W TOJYIPOBOJHUKOM XOPOIIO H3ydeHBl. Ho mMpu WCIonb30BaHUU B MPUOOpaxX HOBBIX
TPAH3UCTOPHBIX CTPYKTYP MOXKET OKAa3aThbCsl, YTO HEYUUTHIBAEMbIC MAIOCUTHAJIBHBIE HEIMHEHHOCTU
OKa3bIBAIOT 3HAYMTEIILHOE BIMSIHUE HA TOYHOCTh CHUCTEM PETHCTPALIUHU CIIA0BIX TOKOB,

HecMotpss Ha wWCmonmp30BaHHE COBPEMEHHBIX H3MEPUTENBHBIX TPHOOPOB (HAHOAMIEPMETPOB,
MAKOAMIIEPMETPOB) W  JKPaHUPOBAaHUE 30HB HW3MEPEHHH, IIPOBEICHHE COOTBETCTBYIOIINX
KOHTPOJLHO-U3MEPHUTEIBHBIX ~ONEpaliii Ha TECTOBBIX CTPYKTYpaxX MOXKET COIMPOBOXKIATHCS
3HAYUTENFHBIMH TIOTPEITHOCTME M3-32 BO3JEHCTBHAS HU3KOYACTOTHBIX (OT MUTAIOIIEH CETH U caMOi
WU3MEPUTENHLHON amnmaparypbl), a TakKk€ BBICOKOYACTOTHHIX (B TOM uuciie, 3(upHbIX) momex. B
YaCTHOCTH, 3TO MOXKET OBITh O0YCIIOBJICHO €MKOCTHOW CBSI3bI0 OOIIEH MIUHBI H3MEPUTEIILHOM IETH C
MPOBOJIaMU SHEPTOCHAOKAIOMIEH CEeTH TIePEMEHHOro TOoKa. Takas CBsf3b OOBIYHO CO3AEeTCA
Pa3Bs3bIBAIONIUMHE KOHJCHCATOpaMU B IEMSIX (UIBTPAMM CETEBBIX IOMEX, HMEIOIIMMHUCA BO
BHYTPEHHHX HMCTOYHHUKAX NHUTAaHUS OOJBIIMHCTBA IMPOMBIIIICHHBIX W3MEPHUTEIhHBIX MPHUOOPOB C
MUTAHUEM OT CETU MIEPEMEHHOTO TOKA.

Ecam ygects, 4T0 HcciaemyeMble MOIYIPOBOIHUKOBLIE CTPYKTYPBI MOTYT COJIEPIKATh B H3MEPH-

TeTBHOM Iemu P-N Mepexoibl, a M3MepseMble TOKH COCTABISIOT B psige ciydaes 10° —107° A,
CTaHOBHTCSl OYEBWIHOW BO3MOXKHOCTH BIUSIHHMS HAaBOJOK OT MHUTAIONIEH CETH TMEPEMEHHOTO TOKa.
BnoGaBok, Ui OLIGHKM MAJIOCUTHAJIbHOM HECUMMETPUH YTEUYEK M IMPOBOJUMOCTH INPHUXOIUTCS
OTIpeIeNIATh BOJIbTAMIICPHbIE XapaKTEPUCTUKU CTPYKTYP HPH PA3IMUYHBIX MOJSIPHOCTSIX M 3HAYEHHSIX
NPUWIOKEHHOTO HAIPSDKeHUs, a 3aTeM CpaBHUBaTh WX MeXIy coOoi. Takoe TecTUpoBaHuUe
MPOU3BOAMUTCS OOBIYHO HA MOCTOSIHHOM TOKE, IT0 TOYKaM, U SBJSIETCS TOBOJIBHO TPYIOEMKHM.

Cokpamaer TpyJOEMKOCTh HW3MEpPEHH TI0Jada CUTHAJIA Ha TECTHPYEMYIO CTPYKTYpy OT
VIPaBISIEMOTO WCTOYHUKA TIEPEMEHHOTO HANpPsDKEHUsT C  MPOrpaMMHPYEMOM  CTyreH4aTon
PeryaupoBKOM aMIIMTYIel. B Takom ciydae o0JacTe MHTEPECYIOLIMX HCCIeNoBaTess 3HAaYCHUH
CUTHAJIOB MOXKET OBITh TIPOJICHa JUCKPETHBIM 00pa3oM W 3HAYMTENBHO ObIcTpee. BaxkHo mpu 3TOM
BHIOpATh YacTOTY TECTOBOTO CUTHANIA TaK, YTOObI BO3MOXKHbIE €MKOCTHBIC U JIDYT'HE MHEPIIUOHHBIE
3¢ eKTHl B HCCIEAYEMOH CTPYKTYype HE MPUBOAMIN K CYLIECTBEHHBIM OIIMOKAaM M3MepeHHuid. Tem He
MeHee, OCHOBHOM YacThIO TECTOBOM YCTaHOBKH, OTIPEICIISIONIEH TOCTOBEPHOCTh U3MEPEHUH, SBIISICTCS
MOJKIIIOUEHHOE K €€ BBIXOy yCTpoiicTBO 00paboTku curaaioB — ALIIL u kommnbroTep

TecroBast ycTaHOBKA

CrpykTypHas cxemMa TECTOBOM YyCTaHOBKM IOKa3aHa Ha puc. 1. BrIxogHoe mnepemeHHOe
HamnpspKeHHe TeHeparopa 1 depe3 aTTeHoarop 2 ¢ MPOrpaMMHO PErylIHpyeMbIM KO3 QHUIHEHTOM
ocnabyieHus] TOCTyHaeT Ha HWCHBITYyeMylo CTPyKTypy 3. K BBIXOQY CTPYKTYpHl HOIKIIOYEHO
MU3MEPUTENBHOE YCTPOWCTBO 4, B KauyecTBE KOTOPOTO MCIOJIb30BAaH aHAJOTOBBIM HMHTErpaTop C
JIOTUYECKHUM YIPaBICHUEM PEKUMaMH U TTOCIEAYIOINM aHAIOTO-IIN(POBBIM IIPEOOPa30BaHUEM.



6  bSISGOIIL I bSO6IN6H() bOSbLI60, GEORGIAN ENGINEERING NEWS, 22, 2015

T'en ATt .| Hc .| H3m

v
A
A

1 2 3 4
Puc.1. CTpykTypHasi cxeMa TeCTOBOIl YCTAHOBKH

Hanpsokenue renepatopa cHHYCOMIANbHOTO CHTHAja WM CUTHANIA CIIEUUAbHON (QOpMBI, HE
coJepikaliee MOCTOSHHOM COCTaBJISIIOILIEH, BO3AEHCTBYS Ha HCIBITYEMYIO CTPYKTYpPY, BBI3bIBAaET
NpOTEKaHWEe depe3 Hee HEKOTOpOoro Toka. Eciau BojbTammepHas XapaKTEPUCTHKA CTPYKTYpPBI
HeJMHeHHa, MHTETPUPOBAaHUE ITOTO TOKA JAaeT HEHYJIEBOM pe3yJbTaT, ONMpPEAeISIONNi Mepy U 3HAK
HenmrHeHHOCTH. [lpH 3TOM BBICOKOYACTOTHBIE ITOMEXH OKAa3bIBAIOTCS B ONPEAEICHHON CTEeTeHH
orgmasTpoBaHHBIMU. [locne OKOHUaHWS TMEpHoOAa WHTETPHUPOBAHUS HEOOXOTUMO COXPAHUTH
MOJIYYCHHBI pPE3yJIbTaT Ha BpeMs, NOCTATOYHOE [UIsl cuuThiBaHUs U nepenaun B AIlll, 3atem
OOHYIUTh MHTErPaTOp ISl Ha4aja HOBOTO IWKJIa m3MepeHwid. [loaToMy WHTETpaTop MOKEH OBITH
YIpaBIsieMbIM B PabOTaTh MOOYEPEAHO B TPEX PeKUMaxX (MHTETPUPOBAHUE, XPAHEHUE U BO3BPAT HITH
copoc). OOoOmeHHass CTPYyKTypa TPEXpPEeKUMHOTO YIPaBIIEeMOTO WHTErpaTtopa Ha 0ase
onepanuonHoro ycunutens (OY) [3] noka3ana Ha puc. 2.

|1
1
1—————————————J/’1———4D
K2 K1

Upx ——o

UBLIX

Puc.2. O0o01menHasi CTPYKTypa TPeXpesKUMHOI0 YNIPaB/IseMoro HHTerpaTopa Ha 6a3e onepaniuoHHOro
yewsmnteas (OY)

[lonoGHbIE MHTErpaTOphl MOTYT OBITH BBHIIOJIHEHBI HAa IUCKPETHBIX 3JIEMEHTAaX, OJHAKO Ooiee
1esecoo0pa3Ho NpUMeHnTh cepuiinbie Mukpocxemsl (MC) tuna IVC102 ¢ BCTpOSHHBIMU KITIOYaMU U
KOHJIeHcaTopamu, Jin6o uurerparopsl AFC2101 (otmenenue Burr-Brown ¢upmer Texas Instruments).

B nepeuncnennsix MC npenycMOTpeHbl BO3MOXKHOCTH KOMMYTAI[MH BHYTPEHHHX aHaJOTOBBIX
KIIIOYeHd H3BHE C IMOMOINBIO JIOTHUECKHX CHUTHAIOB W TOJKIIOYEHHS BHEUIHUX HWHTETPHPYIOLIHX
KOHJICHCATOPOB JIJIS MTONTy4YeHUs: TpeOyeMoi TOCTOSIHHON BPEMEHN HHTETPHPOBAHHS.
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Puc.3. lIpuauunuansuas cxema MC unrerparopa 1VC102
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Ha puc. 3 npeacranena npunnunuansHas cxema MC unrerparopa IVC102. OcobeHHOCTBIO
nanHoit MC siBiseTcst TO, 4TO HMHTerpupytomue kongercatopsl Cl— C3 BBINOTHEHBI B COCTaBe
MOHOJIUTHOW CTPYKTYPBI, IPUYEM HX BTOpBIC 3aKUMBI (BBIBOIHI 4, 5, 6) CBOOOJHBI. JTO TO3BOJISIET
MOJKITIOYaTh BHYTPEHHHE KOHIEHCATOPHI B IIEMb OOpPAaTHOW CBSA3M 1O OJHOMY WM B Pa3IAIHBIX
coyeTtaHusiXx. ECTh Taxke BO3MOXKHOCTH BKIIOUUTH MEXKAY BBIX0AOM (BbiBOA 10) M MHBEPTHUPYIOMIUM
BXOJIOM (BBIBOX 3) MOTOJIHHUTEIHHBIA BHENIHWH KOHAEHCATOp TpeOyeMoil eMKOoCTH, OOHyIeHHEe
KOTOPOTO, KaK ¥ BHYTPEHHHX KOHJCHCATOPOB, OYJET OCYIIECTBIATh K04 S2 (C CONMPOTHBICHHEM
okoi0 1,5 kOM B MPOBOISIIEM COCTOSIHHHM). AHAJOTMYHBIA K04 Sl CHyXKHUT IUIsI KOMMYTalUU
BXOJHOH LICIIH.

B cootBerctBHn ¢ omucanHOW B [3] NOTWMKOI yIpaBieHWs, B PEXHME HHTETPUPOBAHUS
BXOAHOTO TOKa K04 S1 MpOBOUT, U1 5TOrO YPOBEHb JIOTHYECKOTO CUTHaNa Ha BeiBoje 11 momkeH
OBITH HyNEBBIM. B pesxumax xpaHeHHs W Bo3Bpata Sl pasMmbIkaeTcs, IPUUEM IS 3TOTO TOCTAaTO4YCH
BBICOKUI YPOBEHb JIOTUYECKOTO CHrHana, paBHbId +5 B. Kirou S2 3aMbIkaeTcss TOMBKO B PeXHME
BO3BpaTa, B OCTAIBHBIX PEXKMMAax OH MPOBOIUTH HE JOJDKEH. TakuMm 00pa3oM, JUITUTENBHOCTDh PEeXUMA
XPaHEHUsI COOTBETCTBYET BPEMEHH COBIIAJICHUS CIWHUYHBIX CHUTHAJIOB Ha BhIBoAax 11 u 12. Dtor
UMITYJIbC HCITONIB3YETCS U KaK pa3pellaroIinii sl CAUTHIBAHUS BBIXOJHOW BEIMYMHBI HHTETPATOPA B
AUIL IIpeoOpa3oBannblii mH(POBONH CHUTHAN IOCTYHNaeT B TMPOLECCOp IS PETHUCTPAIH WU
JanpHeHe 00padoTKH.

dopMupoBaHHE JOTMYECKUX CHTHAJIOB, YIPABISIONIMX pEeXUMaMH paboThl HMHTErparopa,
HauboIee 1enecoodpa3Ho OCYIIECTBISTE ¢ moMoIIpio MukpocxeM KMOII noruku, Hampumep, cepun
CD4000, mnbo oreuectBeHHbIX K561, momyckaromux muTaHue OT MCTOYHHMKA C HalpsokeHueM 6 B.
Takue xe MHUKPOCXEMBI HUCIIOJIB3YIOTCA U B (bOpMI/IpOBaTCHG 3allyCKalOMKUX CUHXPOUMITYJIBLCOB IJIA
curHanoB S1, S2. JIWHUYM MUTaHUS TOTHYECKUX MHUKPOCXEM CIEAyeT TIIATENbHO pachuiIbTpoBaTh s
MOJIABJICHUSI KaK BBICOKOYACTOTHBIX TIEPEXOMHBIX MPOIECCOB, TaK M HU3KOYACTOTHBIX ITyNbCAIHIA
IMUTAOIETO HAIPSAXKCHUA.

I[Hﬂ II04aBJICHUA BBICOKOYACTOTHBIX COCTAaBIAIOIINX CEeTeBOM IIOMEXH, UMCHOIINX MOBBIIITCHHBIN
YpOBEHb B JIMHHAX DJHEProcHaOKeHWs psAfa oObeKTOB [4], MOXXHO pPEKOMEHIOBaTh NHTaHUE
YCTpPOKMCTBa depe3 JBa pa3BsA3bIBAIONINX TpaHchopMaropa, BKIIOUYEHHBIX OJUH 3a APYTHM, TPUYEM
CpeaHuc 0OMOTKH JOJIZKHBI OBITH OAHUM KOHIIOM 3a3€MJICHBI Ha HYJICBYIO HIUHY HI/ITaIOIIIeﬁ CC€TH, a
CEepJIEYHHK TIOCIIEAHEer0 TpaHchopMaTopa — Ha OOIIYI INMWHY W3MEPHUTEIHHOTO YCTPOWCTBA.
YMEHBIICHHIO YPOBHS MMITYJIbCHBIX ITOMEX OT yCTPOHCTBa 0OpPabOTKU BBIXOIHBIX CHTHAJIOB MOXKET
CIocoOCTBOBATh €r0 MUTAHUE TIOCTOSIHHBIM HAITPsDKEHUEM [5].
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SUMMARY

INTEGRATING METER OF SMALL CURRENTS

Babayan R.R. and Morozov V.P.

V. Trapeznikov Institute of Control Problems, RAN, Moscow

It is suggested that the microcircuit integrator be used for measurement of small currents flowing onto test
semiconductor structures under the effect of the bipolar signal. This will reduce the working hours of recording
the weak-signal nonlinearities as compared to recording the characteristics ,,by points“. In this case, the
synchronization of the frequency of repetition of integration steps with the network frequency will weaken
significantly the effect of thr network interference on the test results.

Keywords: small currents, nonlinear semiconductor structures, analog integration.
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ON THE THEORY OF DIFFRACTION OF THE PLANE ELECTROMAGNETIC WAVE
BY ATHIN METALLIC DISC

Asanidze A.B., Doborjginidze D.D., Kevanishvili G.Sh., Sikmashvili Z.1. and Chikhladze G.G.

Georgian Technical University

Abstract. The paper deals with the problem of diffraction of plane electromagnetic waves by a perfectly
conducting thin metal disc. Unlike previous classical works, the so-called "sharp edge condition" ensuring the
uniqueness of solutions of boundary problems and satisfying the law of energy conservation is taken into
account. The radiation patterns of the disc (regarded as a transmitter) are presented.

Keywords: diffraction, disc, sharp edge condition, radiation pattern.

1. Formulation and Solution of the Problem
Figure 1 shows the orientation of the disc in the spherical (R, Q, ¢ ) coordinate system and the
designation of appropraite geometric values. M’ is an arbitrary selected point at the S surface of the
disc, while M is an arbitrary selected observation point in space. By p”, y' are denoted the cylindrical
coordinates of the M’ point, while by R, A, and ¢ - the spherical coordinates of the M point,

respectively. Distance r is the distance between M’ and M, and a is the radius of the disc.

EY A Z
H, M
I 0 r
R
M’ 2
\ y R
S ¢ v
a X
p
X

Fig. 1. Orientation of the disc in the spherical coordinate system

Assume the plane electromagnetic wave is normally incident at the disc from the opposite
direction of the Z-axis, and its electric vector is parallel to the Y-axis. Then the horizontal component
of this vector can be written as:

E, = Ee", (1)
here k = 2”1, A — the wavelength in vacuum; E,— the given amplitude. The wave incident at the

surface of the disc excites electric current which becomes the source of a reflected secondary wave.
The main goal of our investigations is to determine this electromagnetic field at any point of a far-field
zone (kR >>1). As is known, this field has the following structure:
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Function f(p',¢’) is proportional to the current excited on the surface of the disc. This current is in
phase and does not depend on coordinate ¢ . Therefore, expression (3) reduces to:

F(0)=]f(pNo(kp)p'dp' (4)
0
where 1, (kp') is the Bessel’s function of the zero order of the first kind, and f(p')appearing
within integral (4) is just unknown and hardly to be defined mathematically. Therefore, some scientists
[1-3] regard to the case when function f ( p') can be considered as a constant quantity, e.g., it takes

place if the condition % >1 is satisfied (geometry optics approximation). Then the calculation of

the above integral yields:

1, (kasin0)
(kasin @)

However, this result is rather incorrect due to two following reasons:
1. The disc is a very thin plate, i.e. its thickness A is too small relative to wavelength A

F(9)=C , C =const (5)

(% < 1), and the edge of the plate is practically very sharp. In this case, during the solution of the

given boundary problem, the so-called "sharp edge condition” [4] should be satisfied along with
natural boundary conditions providing the uniqueness of the solution.
2. In addition, this condition guarantees that the solution satisfies the law of energy conservation.
None of above-mentioned conditions is satisfied by (5) and, thus, it cannot be considered as
reliable.
Now let us determine what physical sense the "sharp edge condition" possesses. First of all, it
is the absence of electric current at the edge of the disc. To be more precise, the surface current

f(p')—)O as p'— «. This is due to the law of energy conservation, according to which, it is
necessary to satisfy the condition [4]

N2
lim f( ")=const lim 1—(£j =0 (6)
p'oa p'oa o
implying that function f~(p’) should have the following structure:
f(p')=C 1—(£j , C =const (7
a

Now, inserting (7) into (4), we get

=F(0)/a’ :j}/l—fz l,(ko&sing)&dé

The right-hand side of this expression is the table integral [5] and its application eventually
gives the following result:

l,, (kasin )

F(0)=2""T(3/2) (karsin 9)3/2 (8)
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I, (kersin @) being the Bessel’s function of the 3/2 order. It may be presented as follows:

. 2 sin(kasin8) _
|3/2(kasm¢9):’”kasin9{ Cosing —cos(kasin ) 9)

Now, inserting (9) into (8) and taking into account that F(3/2) = ﬁ/Z , We get

£ (0 “ 2 9)2{Smk(k(;:gg)—cos(kasin@)}, (~90° <0< 90°) (10)
o Sin a
z
M
0 >
X

Y

Fig. 2. Location of the disc in the XYZ coordinate system

Let us consider now some particular cases:
a) @ =0. The point of observation is located on the Z-axis. If we consider the limit of (10) as

6 — 0, we will get the uncertainty of the 0/0 type, the evaluation of which gives: Ialrrg F(0)=Y3

b) @ =90° The observation point M is located in the plane of the disc. Then it is easy to find
from (10):

- sin(ka
F(90°)= 2 . ( )—cos(ka)
(ka) ka
and, for the normalized characteristic of the disc, we get:
= sin(ysiné )
For (0):F('9)/ = _2 - (7 )—cos(yslne) : y:ka:Z”% (11)
F(0) (ysing)’| ysin®

Note that we have got this formula at the assumption that the excited current practically is zero at

the shadow area of the disc (at its surface). This occurs, when y >1.

And finally, for the angles determined from equality

0, =arcsin{4£(2m+1)}, (m=123,..) (12)
/4

and if the condition (2m +1)4£ <1 is fulfilled, no radiation happens.
v
2. Numerical Results and Their Analysis
In Fig. 3 are shown the radiation patterns of the disc (regarded as a transmitter), plotted by
expression (11) in a rectangular coordinate system, when parameter y takes on different values. The

set of corresponding values of parameter % is pointed there as well. Each pattern has one main lobe.

Additionally, they have side lobes with rather small energy levels. There are also presented the side
lobes radiating electromagnetic waves at the right angle to the plane of the location of the disc. This
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occurs in two cases: at % =1 and % =15. When the values of this parameter are % =125 and
% =1,75, the disc does not radiate in the direction of 90°. Increment of parameter % leads to

decrement of the width of the main lobe and, thus, by adjusting parameter %, it is possible to vary

the operation mode of the disc.

‘ ) = 78547
10 = 6.287 a/A=1.0 L

().9 ‘ ()9
08 r i)
0.7 /
0.6 0'?
-Iﬂ‘e)'w’["s S |Fro w»lg.:
04 ] — 0‘;
gj 0.3
0.1 ‘ ' 02 -
0 0.l

=90 <72 <54 =36 <18 0 I8 36 S 77 90

alA=1.25

I

v :
90T SR A6 IR 0 U8 36 54 72 90

ol By z"
_/ ol 9y
70 = 9.425 Y0 = 10.996
alk=1.5 a/A=1.75
I i
09 0.9
08 0?8
0.7 0.7
0.6 0.6
|Ftoc8). 70| 0.5 |Fioi0). 10 0:5 -
0.-‘1 0.4
0.3 - 03
0.2 _ 0.2
01 . 01
0 et 0
90 <72 750736 I8 00 IS 36 51 77 9o 0TI CSTI6 IS 0 18 36 54 72 90
$10) ' 0118y )

Fig. 3. Radiation patterns of the thin disc

3. Conclusion
In this paper, a correct theory of diffraction of plane electromagnetic waves by the ideally

conducting disc is presented within the geometry optics approximation, when the so-called "sharp
edge condition™ is satisfied at the edges of the disc. In such circumstances, the radiation pattern of the
disc differs essentially from those based on the Huygens principle. This difference arises from the fact
that in our case there takes place the situation when the disc radiates electromagnetic waves in the
plane of its location, which cannot be provided by the theory based on the Huygens principle.
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PE3IOME

K TEOPUM JUP®PAKINHA IIVIOCKOMN DJEKTPOMATHATHOM BOJIHBI HA TOHKOM
METAJIJVIMYECKOM JUCKE

Acannze A.b., looopmxrununze J./1., KesanunmBuau I'.I., Cukmamsuin 3.U., Unxaanze I'.T".
I'py3uHckuii TeXHMYECKUI YHUBEPCUTET

B craTthe paccMaTpuBaeTes 3amaua JTUPPAKIIUH TUIOCKOH 3JICKTPOMArHUTHOW BOJIHBI HA TOHKOM METaJUTHYECKOM
Jucke. B oTimume OT Kiaccuyeckux paboT, MPHUHATO BO BHHUMAHHE T.H. «yCJIOBHE Ha pedpe», KOTopoe
OCYIIECTBIIIETCS HA KPOMKE JTUCKA, YeM M 00ECIeunBaeTCs eAUHCTBEHHOCTh MOJIYYEHHOTO PEIIEHUs, a TaKxKe
3aKOH COXpaHeHUs SHeprud. [l0cTpoeHHI qruarpaMMBbl HAIIPaBICHHOCTH AMCKA KaK PETPaHCIATOpA.

KiaroueBble coBa: mudpakuus, TUCK, YCIOBHE Ha pedpe, AuarpaMma HalpaBIeHHOCTH.
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SOME PROPERIES OF THE STRONG MEANS IN THE C AND L SPACES
Skhirtladze I.A. and Skhirtladze N.I.

V. Chavchanidze Institute of Cybernetics of the Georgian Technical University

Abstract. Some properties of the strong means of the Fourier series are defined.
Keywords: strong means, strong summability, convergence, Fourier series.

1. Some notions and definitions
We consider the 27 -periodic function f(x) of the real variable, the function being defined

on the interval T = [~ 7, z]. At the same time, C = C(T) denotes the space of continuous functions
determined on the T-set by the norm ”f” :Sup‘f(x)‘. We denote by L= L(T) the class of
¢ xeT

functions integrable in the sense of Lebesgue on the same T-set by the norm | f|| = _ﬂ f(x)dx. The
T

trigonometric Fourier series of function f L(T) can be written as

olx; f]=a—;+iak coskx+b, sinkx k =0;;... 1)
k=1
where
a, sak(f):ij f (x)coskxdx k=0,1,2,3,...

T

b, Ebk(f)=1j f (x)sinkxdx k=1,2,3,...

4 T
We denote by S n(x) private sums of order n of the Fourier series. As for the strong arithmetic means
of order n, we denote them by H_ (X; f ) and define them by the equality

H, (x; f):ﬁgysk(x; f)—f(x) )

If the norms of function H n(x; f) in the C and L spaces tend to zero, we can say that the
Fourier series o-(x; f ) in the C and L spaces is strongly summable.

As is well known, sequence (di)i >0 is assumed convex if A’d, >0 i=0,1,..., where
Ad, =d, —d,,,, while A*(d,)=A(Ad,). Hence it is obvious that A’d, =2d,, —d. , 1=123,..

Notice that we denote by d, { O the fact that Ad, >0 and limd, =0, i.e. d, represents a monotonic

1>

i+2

sequence converging to zero. It is well known that a) if d, >0 is convex and d, — 0 while i — o,

then d; 4 0;b)if d; >0 is convex and limited, then limd, =0, while > (i +1)A’d, < o [1]. We
1—00 i—0

consider below even and odd functions the Fourier series of which have the forms

olx; f]:&+§:ak cos kx 3)
2 k=0

o[x f]=ibk sinkx, (4)
k=1

respectively.
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2. Some properties of the strong means in the C and L spaces
L. Leinder [2] showed that, if feC(T) and E (f) is by the C norm the best
approximation of the f-function by trigonometric polynomials of the appropriate order, then

lim

n—oo

”Hn ( f, X)H < ilzn: E, ( f ) , Where A is the positive constant. From this estimation, it follows that
¢ n+
nilzn:‘sk (x, f)—f (x)‘ =0. On the other hand, if we do not impose any other condition

+1io c

besides infinity on the function f, it may be that its Fourier series does not converge by the C norm
(uniformly?!) [1]. Despite this fact, the following theorem is valid.

Theorem 1. If the function f is even, its Fourier series has form (3) and a, 30, the

convergence of Fourier series a[ f ] and its strong summability by norm C are equivalent.
Proof. Suppose

~1].=0 6

N—o0

Then, according to the property of the norm, HHn ( f

f)- ch . Hence it is

obvious that HHn (f )H — 0, i.e. o[ f,x] is srongly summable by norm C. To the contrary, if

jim|H, ()], =0, then H, (0, ——ZHs 0, 1) (0)] >0.
Hence it follows that, at point x=0, series cr[f] is convergent and, as function f is
continuous, f (O):%+Z:ak <oo. This numerical series is majoritary to series a[ f ] Therefore,

k=0
according to the Weierstrass theorem, seriesa[ f ] is uniformly convergent. Theorem 1 is proved.

Theorem 2. If function f is odd and its Fourier series has form (4), while b, 40, the
convergence of Fourier series a[ f ] and its strong summability by norm C are equivalent.

Proof. If o[ f] converges uniformly, f € C(T )and condition (5) is fulfilled, i.e. o[ f] is
strongly summable by norm C. If condition IlmHH f)HC =0 is satisfied, then f eC(T) and

nN—oo

b, 4 0. Therefore, according to Choundy and Jolliffe’s theorem [3], kb, — 0. Hence, according to

the same theorem, cr[ f ] converges uniformly. Theorem 2 is proved.

Let us consider the convergence by the L-space norm. In view of equality (2) (the equality
must be integrated), we can write

[H. ()], = n+12HS )= 1], ©)

From this it is inferred that there exists an even integrable function with monotonic
coefficients for which

lim|[H, ()] >0, (7)

n—oo
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i.e. series o[ f] is not strongly summable by norm L. Actually, let us say (@, ),_, is convex, then,

. . . a3
according to Kolmogorov [4] and Joung [5] theorems, trigonometric series E+Zak cos kx
k=1

represents the Fourier series of the even function f. According to the same theorems [6], we get

S,(f)-f|, ~a,In(n+1) (8)

Conditions (6) and (8) allow us to infer that lima,In(n+1)>0. Hence it follows that

n—o0

IlmHH (f )HL >0, which represents (7).

n—ow

Theorem 3. Suppose (ak) is a convex sequence and a ¥ 0. Let us assume that

k>0
f € L(T) and o[ f] is defined by this sequence, and o[ f | has form (3). Hence the convergence of
series a[ f ] and its strong summability by norm L are equivalent.

Proof. If IImHS fHL:O, then I|mHH f)HL =0, ie. series o[f] is strongly

n—ow nN—o0

summable by norm L. Suppose IimHHn H=O, then, from conditions (6) and (8), we obtain

HHn(f)HL:n—i‘l an; a In(k+1) at n>n;. As a, 4 0, at n>3 we get

12

n a,-n
HH H _n+1 _In(2+1j:ni+1' 5 (In(n+2)—ln2)z

A n
28, -E(In(n+1)—ln 2)>Aa, In(n+1)

(9)

From conditions (8) and (9), i

(f)- fHL =0, which implies strong

N—o0

convergence by norm L of series o f |.

Theorem 4. Suppose b, 4 0 and
S A In (K +1)<oc (10)
k=1

Hence there exists odd function f e C(T) the Fourier series of which has form (4), and the

convergence of series 0'[ f ] and its summability by norm L are equivalent.
Proof. In view of Joung [5] and Sidon’s [7] findings, condition (10), is necessary and

h
sufficient for the sum of series Zbk sinkx to be integrable and to represent a Fourier series.
k=1

If we denote the sum of the series by f, we will have b, In n +1 ZAb k +1 Really,

ZAb n(k+1)<In(n+1)- ZAb =In(n+1) I|mZAb =In(n+1)lim (b, —by,;)=In(n+1)b,.

k=m
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S
thatb, In(n+1) — 0. Hence |

At the same time, ‘

(f)—fHLgbnln(n+1) [6]. From condition (10) it follows
Sn(f)—fHL—>0.Therefore HHn(f)HL—>O.

n

Suppose HHn (f )HL — 0. Hence it follows that f e C(T ). Then, according to Joung [5] and
Sidon [7] theorems, condition (10) is valid. By similar reasoning, we obtain HSk ( f )HL — 0, which

means that series o[ f ] converges by norm L.
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PE3IOME

HEKOTOPBIE CBOMCTBA CHJIbHBIX CPEJHUX B IPOCTPAHCTBAX C M L
Cxupraanze U.A., Cxupraagze H.W.

HNucruryr kudepueruxn um. B. YaBuyannnze ['py3uHCKOro TeXHM4eCKOTro YHUBEPCHTETA
OrmpeenieHbl HEKOTOPBIE CBOWCTBA CHIIBHBIX cpenHux psina @ypee B npoctpanctee C u L.
KiroueBble cji0Ba: CHIBHBIC CPEIHUE, CUIIbHASL CYMMUPOEMOCTD, CHIIBHASL CXOIUMOCTb.
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MULTIAGENT SYSTEMS FOR PATTERN RECOGNITION
Bosikashvili Z.V. and Archvadze G.V.
Georgian Technical University

Abstract. In this paper the multiagent system, argumentation framework and pattern recognition are briefly
described. There are shown different approaches to pattern recognition and different types of multiagent systems.
When the agents communicate, they do not necessarily use the same vocabulary or ontology. To interact
successfully, they must find correspondences between the terms used in their ontologies. We are trying to
explain what the pattern recognition is and how the agents can interact successfully.

Keywords: argumentation framework, pattern recognition, multiagent system.

1. Introduction

This paper describes what the argumentation framework and the pattern recognition are, how
they are connected and why we need arguments in pattern recognition, whether we can create the
multiagent system for pattern recognition without the argumentation framework, how the agents
interact and how to implement the argumentation framework in multiagent systems etc. Successful
communication is a major problem in the architecture where many agents works for one solution.
Every agent must know each language, they should support or refuse another candidate logic and each
of them must use the same vocabulary to express its beliefs, and they must transfer information
between agents. The main purpose is to make a common decision depending on appropriate
experience and knowledge. In this paper a formal model how agents can recognize an object is
described. For pattern recognition when many agents make a decision for successful communication,
we use the argumentation framework. Using it, the agents can accept or refuse candidate opinion.
They should transfer data, store knowledge and make decisions.

2. Multiagent Systems

Multiagent Systems (MAS) are the subfield of Artificial Intelligence (Al) that aims to provide
both principles for construction of complex systems involving multiple agents and mechanisms for
coordination of independent agent behavior. As there is no generally accepted definition of the “agent”
in Al [1], for the purposes of this paper, we consider the agent to be an entity, such as a robot with
goals, actions, and domain knowledge situated in the environment. The way it acts is called its
“behavior.” (This is not intended as a general theory of agency.) Although the ability to consider
coordinated behavior of autonomous agents is a new one, the field is advancing quickly by building
upon pre-existing work in the field of Distributed Artificial Intelligence (DAI) [1].

Distributed Artificial Intelligence (DAI) has existed as a subfield of Al for less than two
decades. Traditionally, DAI is broken into two subdisciplines: Distributed Problem Solving (DPS) and
MAS [2]. The main topics considered in DPS are information management issues such as task
decomposition and solution synthesis. For example, the constraint satisfaction problem can often be
decomposed into several not entirely independent subproblems that can be solved with different
processors. Then these solutions can be synthesized into a solution of the original problem [2].

Multiagent Systems (MAS) allow the subproblems of the constraint satisfaction problem to be
subcontracted to different problem-solving agents with their own interests and goals. Furthermore,
domains with multiple agents of any type, including autonomous vehicles and even some human
agents, have come under scrutinity of science.

In the pattern recognition system with multiagent-based architecture, to make a decision, to
communicate many agents, and to teach the to agents to respect another agent’s opinion, we should
use the Argumentation Framework. In what follous we are going to explain blackboard architecture
(model) and then extend it, we are trying to explain what is the blackboard model, how it works and
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how we can implement it. Besides, we are going to show some examples using the blackboard model
and to define step by step what our agent must do [3,4].

3. Pattern Recognition

What is the pattern recognition? The pattern recognition is the study how agents can observe
the environment and make a decision about the categories of the pattern. The best pattern recognizers
are humans, but we still cannot understand how they recognize patterns. There are two types of
recognition 1) Supervised recognition when the pattern is identified as a member of predefined class.
2) Unsupervised recognition when the pattern is identified as a member of undefined class.

How we can represent the object which we are going to recognize? We should find the pattern
which is located at the minimal distance from it and also we should find a corresponding class index.
We can define our object as X and he pattern as P. Then:

i*= min  Dist(X, Py)
ij

1<=i<=n

1<=j<=ik

For calculation of the distance, we can represent our object as a tree (graph). The root vertex is
our object and the subvertexes are patterns and so on. There are three ways of object recognition
(Fig.1). They are:

1) Bottom — Up: First we should determine the bottom layer components of the object and the
closest pattern to this object, this process goes recursively until the current object is the top object.

2) Top — Bottom: In this case, on the top layer we can assume the type of the object we are
trying to recognize and then on the sublayer we should proof our assumption. This process goes also
recursively. The use of this way requires the knowledge about the type of the object to be at the top of
the tree. It is not easy to collect such knowledge, and it needs experience.

3) Combination Top- Bottom and Bottom — Up: In this case, we use both Top-Bottom and
Bottom — Up together.

Butom-Up

1!

Relation Subgraph

Fig.1. Recognition Architecture
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4. Single-Agent Systems vs. Multiagent Ones

As we know the pattern recognition is the branch of Artificial Intelligence as Sound
Recognition or Hand Writing Recognition but Argumentation Framework helps the agents to make a
decision in multiagent architecture. In the pattern recognition system with multiagent-based
architecture, to make a decision, to communicate many agents, to teach the agents how to respect other
agent’s opinion, we should use the argumentation framework. The multiagent system is also one of the
branches of artificial intelligence.

We can imagine the multiagent system both with an individual agent and with many agents.
Before studying and categorizing the MAS, we must first consider their most obvious alternative:
centralized single-agent systems. Centralized systems have a single agent which makes all the
decisions, while the others act as remote slaves. For the purposes of this survey, the single-agent
system should be thought of as a centralized system in the domain which allows for a multiagent
approach. In general, the agent in the single-agent system models itself, the environment, and their
interactions. In the single-agent system, no other such entities are recognized by the agent. Thus, even
if there are indeed other agents in the world, they are not modeled as having goals, etc.: they are just
considered as part of the environment. The point being emphasized is that, although the agents are also
part of the environment, they are explicitly modeled as having their own goals, actions, and domain
knowledge. The multiagent systems differ from the single-agent ones in that several agents exist
which model each other’s goals and actions (Fig.2). In the completely general multiagent scenario,
there may be direct interactions among the agents (communication). From the individual agent
standpoint, the multiagent systems differ from the single-agent ones most significantly in that the
dynamics of the environment can be affected by other agents.

Single-Agent vs. Multi Agent System

Enviroment

e Goals
e Actions

® Domain Agent

Knowledge

Fig.2. Single Agent

Figure 3 illustrates the view that each agent is both parts of the environment and is modeled as
a separate entity. There may be any number of agents with different degrees of heterogeneity and with
or without the ability to communicate directly.
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System Enviroment

e Goals e Goals
e Actions e Actions

® Domain ® Domain
Knowledge Knowledge

Fig.3. Multiagent

5. Argumentation Framework

¢ Classical Argumentation Framework

The argumentation framework is a pair AF= (AR, attacks), where AR is a set of arguments and
attacks is a binary relation of AR. An attack (A, B) means that the argument A attacks the argument B.
The set of arguments S attacks the argument B if B is attacked by the argument in S. The key question
about the framework is whether the given argument A, A € AR, should be accepted. One reasonable
view is that the argument should be accepted only if every attack on it is by an acceptable argument [5].

¢ Value-Based Argumentation Framework

Classical argumentation framework can be extended, namely, Value-Based Argumentation
Framework (VAF). The VAF allows determining which arguments are acceptable with respect to
different audiences represented by different agents. Our agents apply different approaches and
cooperate in order to exchange their local results (arguments).

The VAF is able to distinguish attacks from successful attacks, those which defeat the attacked
argument, with respect to ordering on the values that are associated with the arguments. It allows
accommodating different audiences with different interests and preferences [5].

The Value-Based Argumentation Framework (VAF) is a 5-tuple VAF = (AR, attacks, V , val,
P), where (AR, attacks) is the argumentation framework, V is the nonempty set of values, val is the
function which maps from the elements of AR to the elements of V, and P is the set of possible
audiences. For each A €AR, val(A) eV .

6. Conclusion

In this paper, we outlined the advantages of multiagent system over classical methods. We
described the argumentation framework and its types: the value-based argumentation framework and
the classical argumentation framework. The pattern recognition model and a simple way to recognize
the pattern are described. We can clearly see the advantages of the multiagent system with
argumentation.We discussed what the multiagent systems and the argumentation represent. The
advantages of multiagent-based architecture and its application are described.
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PE3IOME

MYJBTHAT'EHTHBIE CUCTEMBI JIJISA PACITO3HABAHUSA OBPA30B

Bocukamsuian 3.B., ApuBanze I'.B.

I'py3uHcknii TeXHMYeCKUII YHUBEPCUTET

B cratbe KkpaTko oOIMcaHbl MyJIbTHArceHTHas CHCTEMa, OCHOBA apryMEHTallid W pPaclo3HaBaHHE 0Opa3oB.
[ToxazaHbl pa3IIYHbIE ITOIXO/BI K PACIIO3HABAHNIO 00PA30B M pa3JIMUHbIC THIIBI CHCTEM MYyBJITHAareHToB. Korma
areHThl OOIIAIOTCS, OHM MOTYT HE HCIIOJIB30BaTh TOT JKE CJIOBaph WM OHTONOTHIO. [l ycmemrHoro
B3aMO/ICHCTBOBATHS OHM JOJDKHBI HATH COOTBETCTBHS MEXIY TEPMHUHAMH, HCIONb3YEMbIMU B X OHTOJIOTHH.
Ms!l mbITaeMcs OOBSICHHTH, YTO Takoe paclo3HaBaHWE OOpa30B M KaK areHThl MOTYT B3aMMOJEICTBOBATH
YCIIEIHO.

KiroueBble ¢J10Ba: OCHOBA apIyMEHTAallUH, PaCIIO3HaBaHUE 00pa30B, MyJIbTHAr€HTHAs CUCTEMA.



22 bSISEOIIL I bSO6IN6H() bOSbKLI60, GEORGIAN ENGINEERING NEWS, 22, 2015

INCORRECT FIXATION OF THE STATE DURING PERCEPTION

Kadagishvili L.G.

V.V. Chavchanidze Institute of Cybernetics, Georgian Technical University
Engineering Academy of Georgia

Abstract. In the study of the hierarchical structures of perception, the process of cognition from the spots of
perception to the assignment of the concept was an important object of the study, during which the parameters
typical for the psychics were revealed. The cases of daltonism were of importance. Daltonism is a deficiency of
vision. The daltonian finds it difficult to differentiate between the colors, particularly between green and red (and
their tones). This is partially the color blindness having a great impact on the objectivity of reasoning.
Keywords: perception, fixation of the state, image recognition, daltonism.

Human’s psychics is complex and versatile. One of the merits of philosophical anthropology is
the recognition of this fact. The recognition of a human’s conceptual nature is performed by using
different scientific approaches. A human, as a whole unity and system, should be considered in the
way to reveal his essential nature.

In fact, the relation between the conscious and unconscious processes is the contradiction
between the determined and undetermined, recognized and unrecognized aspects of the objective. Our
goal is to consider a nuance of the psychics, which is a private example of the whole and is based on
the study of the structure of perception. The experiments conducted with the standards the same as the
ones used in the studies of the normal state of perception with time deficit must be distinguished from
the set of statistical studies. The experiment when the consistent structure of image recognition in the
current of consciousness was disrupted with the physiological deficiency is of importance.

The process of short (0.01 sec) expositions of standardized images allows demonstrating that
the subject of experiment is given more information than he/she can perceive. The major characteristic
of short expositions is the occurrence of unconscious processes revealed in time during the study of
recognition and memorization [1].

Description of the experiment:

The scenario of the experiment is as follows [2]:

S=[(R,T){ri}i=LN,1 ={3if],
where R is the experimenter; T is the tachistoscope (a device for picture exposition); {r}, i=1 N -
is the number of subjects of the experiment; 1 is the picture (painting, source of information); 2i- is
the elements of the picture.
) if 3" isthe image
9= {3,, if D" is a detail of a feature of the image

Entity O'is called the elements of the first category, and 32" is called the elements of the
second category recognized by color, detail or quality (it is a higher level of recognition).

During the experiment, the principal moment is the correct fixation of the subject. In this
paper the subjects of the experiment with a certain vision deficiency, namely daltonism, are presented.

The subjects of the experiment were shown a picture for a short time (0,01 sec) on a screen.
The pictures with standardized, popular and clear elements were used (we avoided complex images
difficult to perceive by the daltonians). It should be noted that the pictures were color. The subject of
the experiment was to tell what he/she had seen (name the elements of the picture) not later than in 2
to 5 seconds after the experiment.

The daltonian failed to name the picture elements immediately; he/she had a severe retention
and asked to show him/her the picture again complaining about the too short exposition time. If we
agreed to show the picture, the daltonian was able to name 2 or 3 picture elements only after 3 or 4
expositions (the time of exposition was the same) adding some illusory elements. In this case, the
image the daltonian could recognize in the picture I, can be imagined as a combination of real and
imaginary elements.
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I, =Re(1 )V -1,(loi)

where Re(l,;,) ={3, 1 /3, € A}

and 1, (1oi) ={Oiel / DieA}

The elements of the picture named by the respondent not at the first stage of the experiment,
i.e. immediately after the picture exposition, but with a significant delay, we called the elements of
class A. They form a cognitive portion of the picture perceived by the respondent.

At the second stage of the experiment, we did not show the daltonian a picture, but in a half an
hour asked him/her to say what he/she had seen in the picture.

The subjects with good eyesight added new elements to the elements named at first. We called
them the elements of class B. If they were not in the conscious (vision) and were exposed later, it
means they were somewhere. The elements of class B are the elements that from the trace of the
picture (reflected) stored in the unconscious shifted to the conscious.

At the first stage of the experiment, i.e. when showing the picture, besides the elements
recognized “at once”, the image was retained in the unconscious.

I, ={3, €l VI, /D, € A}

At the second stage, the subjects of the experiment hardly gave any additional information.
The respondents did not name any color spectrum during the interviews. the illusory elements got
active, and no close associations with real elements were observed.

After one hour, the third interview was held. At this stage, the conscious elements started to
get forgotten, but the activated information of the illusory element occured mainly for the description
purposes.

At this stage, the relationship between the irritation and the reaction was determined by
considering all the changes in the outer and inner environments, and consequently, the reaction
remained unchanged. This evidences that the nature of change following the change of the illusory
element must be identified accurately. As for the conscious elements, their number starts declining at
this stage.

We admit that the object is recognized by stages [2]. Clearly, it must be possible to show the
time it takes the human mind to pass these steps to respond to the irritation. We measured the latent
time of occurrence of the image emerging in the consciousness after showing the picture and the
duration of the image extinction for the daltonian. It turned out that the latent time of the emergence of
the picture image increased extremely, while the duration of extinction reduced.

The way from the spots of perception to the concept is the time it takes the perception of the
object to reach the level of conceptual reasoning. During this time, the image of the object fallen on
the eye retina has to undergo some very important phases. One of the most important aspects in the
study of visual perception is color vision. In the hierarchy of perception, the perception of the color
gives the first characteristics of the object. With time deficit, the imagination of the object is diffusive,
it is difficult to name the object, no color is determined and the subject of the experiment is forced to
determine the object by reasoning.

The subject of the experiment has an access to the image which is recognized only by the size
and shape of the object. The shape, kind and specificity of an object is imagined as a high step of the
cognitive value.

The color, shape and size are three features making the object clear and specific, and when an
individual cannot see colors, the clearness of the object is diminished. The Gestalt imagination is also
diminished complicating the perception of the whole picture.

Underlying the essential features of the object when the specific feature of the object cannot
be its essential feature, due to the lack of the color specificity, ho imagination of the essence of an
object and no synthesis of the essential features (characteristics) of the objects is possible. The
synthesis is not summation, but the relation of the features with one another matters. This phenomenon
is disturbed in case of daltonism. This, on its turn, creates an illusion of the individual being partly
blind.

Only a small number of stimuli affecting the respondent is reflected in the respondent’s
consciousness. This gives an impression as if its area is too narrow to accommodate everything
affecting the respondent. This can be characterized by “the narrowness of consciousness”.
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The analysis of the experiments evidences that the subjects of the experiments distinguished
dark areas typical for the picture, while other parts of the picture remained beyond has/her vision. We
carried out a special experiment for daltonians to examine how well they perceive the clearness of the
contours of the object, as subsensory perception showed that the daltonians did not see the contrast.

It is known that there is a double contrast — the light and chromatic contrast

We used two similar grey paper squares and fixed one of them on a white background and
another on a black background. The daltonians almost failed to recognize the grey square on the white
background, but they saw all in grey (the experiment was held without time limitation). We set the
same experiment for the subjects with normal eyesight. They saw grey on the white background, while
grey seems lighter on the black background. This means that any dark object is seen darker than its
white background and vice versa, the light color is seen lighter than its dark background. This
phenomenon is called the contrast, namely, the light and shadow contrast.

This rule has a common nature. It is used for any color. If we replace grey squares by the color
ones, the effect will be the same. All colors, in the environment of chromatic or achromatic
surroundings end with ignoring of the color.

If the contrast of colors is intense, they may be fixed a bit lighter. The contrast is the greatest
when there is a great difference at the boundary.

The contrast is much influenced by the quality of the boundary between two colors, i.e. more
or less brightness. The less bright the boundary, the greater the contrast and vice versa, the brighter the
boundary, the less the contrast.

According to Gestalt psychology, not the constituent elements determine the whole, but the
whole determines its parts. In case of the normal eyesight, the part acquires different features
depending on the kind of the whole it belongs to. The same elements change depending on the features
of the whole they belong to.

Our experiments demonstrated [2] that the elements are recognized at the point we focus our
attention on. The daltonians do not perceive unity, i.e. they have no Gestalt “wholeness” or
completeness of perception.

As the completeness of the hierarchical structures of perception from the spots of perception to
the assignment of the concept determines the accuracy and objectivity of reasoning, the daltonians find
it difficult to express the idea swiftly and sometimes even objectively.

Daltonism is a deficiency of vision. The daltonian finds it difficult to differentiate between the
colors, particularly between green and red (and their tones). This is partially the color blindness having
a great impact on the objectivity of reasoning.
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HEITPABUJIBHOE ®UKCUPOBAHMUE COCTOSHUSA BO BPEMSI BOCIIPUATHUS

Kaparnmsuiau JI.I'.

HucruryT kubdepHeruxku uM. B. HaBuanuase I'py3nHCKOro TeXHH4€CKOro YHUBEPCUTETA

I'py3uHckasi UHKeHepHAs aKageMus

B m3yueHnn uepapXudecKux CTPYKTYpP BOCTPHUSATHS MPOIECC BOCIPHUITHS OT MATEH J0 NMPUCBAUBAHUS TTOHSITH
SIBIISIETCSI BAXHBIM OOBEKTOM HM3y4YEHHS, BO BPeMsl KOTOPOTO BBISABIEHBI MApaMETPhI, TUITMYHBIE IS TICUXUKH.
Crnydan najgbTOHHM3MAa OKa3ajluCh OYEHb BaKHBIMHU. JlabTOHM3M — AedekT 3peHus. J[anbTOHWK He pa3iuyaeT
HEKOTOpBIC I[BETA, OCOOCHHO 3CNICHBIH M KPAacHBIA (M MX OTTCHKH). JTO YaCTHYHAs I[BETOBas CJICNOTA, YTO
OKa3bIBacT OOJBIIOE BIMSHUE HA O0BEKTUBHOCTE BOCIIPHUSATHSL.

KarwuesBrble c10Ba: BocpusaTHe, PUKCHPOBAHUE COCTOSIHUS, PAa3lI03HABAHUE 00Pa30B, JaTbTOHH3M.
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ENERGY CONSUMPTION IN BUILDINGS AND FOR STREET LIGHTING IN TBILISI
Arabidze G.O. and Pkhaladze I.E.
Georgian Technical University

Abstract. The paper deals with the actions that are related to energy saving in the sector of buildings. Buildings
in Thilisi consume about 40% of all energy. The residential sector of Thilisi accounts for 37 million square
meters and is represented by three subsectors: primarily multi-flat buildings (60-65%) that were built during the
Soviet era, individual housing (constituting about 20-25%), and mixed-type flats (10-20%). The improvements
in the thermal insulation of the building envelope can reduce the energy consumption of the heating system by
40-50%. The thermal performance structure of existing buildings can be enhanced through refurbishment, the
use of efficient technologies, and changes in consumer behavior that will have contributed to the reduction in
emissions by 20% by 2020. All measures are reflected in the framework of SEAP, namely: the creation of the
favorable environment, provision of opportunities, setting up of the examples, generation of the citizens’
support, direct engagement of the citizens in the actions, generation of the support and engagement of various
parties in SEAP activities. The detailed analysis of the number of street lighting points and their energy
consumption is presented in the paper. It is ascertained that, according to the reference scenario, the energy
consumption of the public lighting sector in the future will increase and reach 52.78 thousand megawatt-hours in
2020. As for CO; eg. emissions, they will reach 21.11 thousand tones per year. The trends of emissions from the
Thilisi public lighting sector according to the BAU scenario for the period 2010-2020 is also presented.
Keywords: urban energy consumption, street lighting.

In recent years some positive changes have taken place in Georgia with regard to energy
saving in buildings. The Thbilisi Municipality has implemented several programs, including a
partnership program that targets energy efficiency in buildings. The framework agreement on
Municipal Energy Efficiency Planning (MEEP) with Energy Saving International (ENSI), a
Norwegian energy efficiency and energy business development consulting company, covered energy
efficiency aspects in buildings, the training of municipal key personnel, as well as the development of
a municipal building database with the purpose of identification and reduction of energy consumption
in the municipality-owned buildings and the planning of future energy saving actions.

USAID has implemented over 30 pilot projects targeting energy efficiency as well as

supported a research assessment on energy efficiency and renewable energy potential in Georgia. The
residential construction sector of Thilisi was also assessed as regards the prospects of energy
efficiency. USAID-Winrock launched the New Applied Technology Efficiency and Lighting Initiative
(NATELI) project, aimed at energy efficiency interventions in public and hospital buildings. The
project framework foresees the cooperation with the municipality in targeting the common properties
of residential buildings.
Within the INOGATE-SEMISE project, preparatory assistance work for SEAP was performed to the Thilisi City
Hall (INOGATE: Energy Cooperation between the EU. The Littoral States of the Black and Caspian Seas and
their Neighboring Countries. SEMISE: Support to Energy Market Integration and Sustainable Energy in the
NIS). According to this assessment, the greatest energy saving potential can be found in buildings and the
transportation sector.

The Energy Efficient Strategy for buildings deals with causes and implications of the climate
change. It aims to reduce energy needs and shift to the culture of conservation, empowering responsible
administrative parties and residents to make new choices for new saving. This strategy plans in future to
reduce energy bills and contribute to economic development of the city in a sustainable way by
implementing the energy efficiency measures in buildings and reducing CO, emissions.

An energy efficiency approach to the sector of buildings differentiates strategies with respect to
existing and newly constructed buildings. It is based on recognizing and sharing a sustainable
development vision and commitment to reduce energy consumption. New buildings can initially be
designed and afterwards constructed with enhanced energy efficiency in the building structure. In such a
case, energy saving can make up about 40-50% of the heating system energy consumption at the expense
of the enhanced thermal performance of the building envelope (These savings have been obtained from
calculations done with the inclusion of technical parameters ofEnergy efficient construction blocks. Calculations
were performed made with the electronic Building Envelope Energy Passport program that is based on the
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Degree Days (DD) approach. DD for Tbilisi was Calculated as 2322 (source: Karine Melikidze “Energy Audit
Manual”)). The thermal performance structure of existing buildings can be enhanced through
refurbishment, the use of efficient technologies, and changes in consumer behavior, which will have
contributed to the reduction of emissions by 20% by 2020.

In Thilisi, vast majority of building energy waste is generated because of poor design,
inadequate technology, and inappropriate behavior. Unfortunately, Georgia has not yet adopted the
construction codes that reflect energy efficiency in buildings. It is clear that, with the absence of a
legislative framework, the SEAP strategy cannot reflect the measures that are beyond the municipal
jurisdiction. The municipality policy can consider the issue of energy efficiency in new buildings as a
“soft tool” that should be limited only to the information campaign or the initialization of discussions
on new national regulations with the national government. Thus the strategy should concentrate on
existing buildings, underlining specific, realistic, and achievable cost-effective measures that are
considered within city peculiarities as priorities for the municipality to target social and financial
aspects that can be implemented by 2020 to reach the declared emission reduction.

Buildings in Thilisi consume about 40% of all energy. The residential sector of Thilisi
accounts for 37 million square meters and is represented by three subsectors: primarily multi-flat
buildings (60-65%) that were built during the Soviet era, individual housing (about 20-25%), and
mixed-type flats (10-20%).

The heating season in Thilisi lasts 146 days. Central heating systems with boiler houses were
dismantled after the collapse of the Soviet Union, because they were designed to work as parts of a
centralized hydronic heating system and could not be retrofitted to serve the needs of individual
houses/flats after the system collapsed at the beginning of the 1990s.

The population of Thilisi faces problems with heating in winter. There is no government-
sponsored solution to this problem, thus each household has to solve it within its own financial and
organizational means.

It is known that the exterior properties of buildings determine the load of the heating system,
which is true for Thilisi and Georgia as a whole. The vast number of buildings designed during the
Soviet period is characterized by high heat loss due to poor thermal properties. The majority of
building energy is wasted because of poor design, inadequate technology, and inappropriate behavior.
The priorities of that time did not take into account energy performance concerns; energy was cheap
and thermal property design solutions were shifted to satisfy only minimum energy performance
indicators. The GHG emission tendencies were not the part of the global interest either. Unfortunately,
energy-efficient measures are not considered in newly constructed buildings.

Energy consumption as well as CO, emissions in the sector of buildings can be reduced
through the use of local renewable energy potentials. Thilisi has a great potential in mastering of
renewable energy resources. Currently geothermal water (mostly for domestic hot water supply
purposes) is supplied to 78 buildings in part of the Saburtalo district in Thilisi.

The result of the analysis of the sector of buildings of Thilisi indicates that there is a huge
potential for the reduction of energy consumption. Correspondingly, this means that the reduction of
the level of emissions of buildings should be a set goal for SEAP activities in Thilisi. Within the
Covenant of Mayors Initiative, Thilisi City Hall selected 87 sites where the energy efficiency
standards for structural components of the building envelope would be introduced. According to these
standards, municipal buildings will be refurbished and modernized. They also will be taken into
account in the process of construction of new municipal residential buildings.

Implementation of the above measures should be carried out within the framework of SEAP’s
target and should be based on the following actions by the municipality:

o creation of the favorable environment
provision of opportunities
setting up of examples
generation of citizens’ support
direct engagement of citizens in the actions
generation of the support and engagement of various parties in SEAP activities.
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Street Lighting Sector

Thilisi at night is known as the city of lights - almost all streets, avenues, parks, historical
buildings, and neighborhoods are illuminated, which makes the capital very attractive to locals as well
as to visitors. In 2006, the Thilisi City Hall began work on the street lighting project called “Thbilisi —
The City of Light”.
The table below shows that the number of public lighting points gradually increased seven times from
2004 to 2010, which implies more consumption of electricity by the capital
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2004 17600 15.8 897.7
2005 25700 23.0 894.9
2006 47905 30.0 626.2
2007 61738 36.7 594.4
2008 85162 435 510.8
2009 93900 46.8 498.4
2010 109711 49.8 453.9
2011 111603 51.8 464.1
2012 116477 53.0 455.0
2013 119093 53.2 446.7
2014 121723 51.7 424.7

As the table shows, from 2004 to 2014, the number of lighting points increased seven times,
and the power consumption — 3.2 times. The dynamics of changes in the power consumption by one
lighting point is notable. In 2004-2005 it slightly reduced. From 2006 it drastically reduced. This period
is characterized by introduction of energy efficient bulbs and new lighting technologies in Georgia.

In 2006 the Thilisi Municipality had energy costs of the street lighting of 2.4 million GEL or 30 million kWh
per year (Thilisi City Energy Efficiency Concept Paper, 2008). In addition to the illumination of the city, the Thilisi
City Hall launched a campaign to replace lighting with energy efficient bulbs. More than 60 percent of light bulbs have
already been replaced with High Pressure Sodium Lamps (HPSL), Compact Luminescent Lamps (CLLs) and Metal
Halide Lamps (MHL), which are 1.5 - 3 times more energy-efficient than existing Mercury Lamps. The expansion
and improvement of the street lighting system resulted in the increase of power consumption by 15 percent over the
period of 2008-2010. But still the conservation potential was estimated to be about 5 to 10 percent. There are a number
of measures that would make the street lighting even more energy efficient if they were implemented. As it was
estimated in the Thilisi City Energy Efficiency Concept Paper of 2008, the installation of LED (light-emitting diodes)
traffic lights has the potential to bring significant energy saving. The low-energy bulbs also open the possibility of
using solar panels instead of running an electrical line, which could be particularly effective in remote areas.

Since most of the territory of Thilisi is already well-lighted, the increase of public lighting
points will depend on the expansion of the city, which for its part depends on the growth of
population. Therefore the main driver for this sector is the growth of population.

The core element of the smart street lighting system is stepless dimming of the lamp depending
on the situation, for example according to the time of the day or the intensity of car traffic on the
highways if detectors are installed. The system will allow the reduction of the intensity of the light output
at night in the case of empty streets and roads and will increase the voltage when cars approach the area.
The same mechanism could work in tunnels as well. Since lighting power is not directly related to the
voltage, the following approach can be applied to control the brightness of the light: to provide electric



28 LSISAN3IL (I bSO6IN6H(M L0OSbLI60), GEORGIAN ENGINEERING NEWS, M2, 2015

power with full voltage for the first 5-10 minutes and, after 10 minutes, to reduce the power to 195 watt.
As a result, 25 percent less power would be used, while lighting would be diminished by only 7 percent.
After the midnight, power could be reduced to 140 watt, thus decreasing energy consumption by
63 percent. In addition, the system allows the stabilization of voltage and makes the street lighting
network efficient and reliable. During the fluctuation of voltage, the pressure and temperature of bulbs
will be maintained. The system can be managed by the GSM mobile telephone network as well, which
makes it even more effective. The development and integration of the intelligent street lighting system
will increase the electric power saving by 40%-60%.

In case all street lighting lamps are gradually replaced by the LED light bulbs, 28,727,868
kWh of electric power can be saved while the number of the street lamps will remain the same. As a
result of this action, 11.1 thousand tons of CO, equivalent emissions can be reduced.

Unfortunately only the minority of Thilisi population use modern energy-efficient bulbs. The
consumers (population and business) are not properly informed about the advantages of modern devices.
Besides, the replacement of old bulbs with new ones at the first stage is related with certain expanses,
but, as compared with other affordable replacement of incandescent bulbs with fluorescent bulbs, this
action gives a significant increase in energy efficiency and reduction of energy consumption.

According to the reference scenario, the energy consumption of the public lighting sector in
the future will increase and reach 52.78 thousand megawatt-hours in 2020.

The dynamics of street lighting electricity energy consumption in Thilisi for the period 2010-
2020 is shown in Fig. 1.
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Fig. 1. Energy consumption of Thilisi street lighting sector for the period 2010- 2020
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Fig. 2. Trends of emissions from Thbilisi public lighting sector according to BAU scenario
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Figure 2 shows the trends of emissions from the Thilisi public lighting sector according to the
BAU scenario for the period 2010-2020. As the figure shows, CO,eq. emissions will reach 21.11
thousand tons in 2020.
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PE3IOME

INOTPEBJIEHHUE DJIEKTPOOHEPI'NU 3JIAHUAMMU U YINYHBIM OCBEHIEHUEM

r. TBHJINCH

Apaouaze I'.O., IIxananze U.9.

I'py3uHCcKHi TEXHHYECKHH YHUBEPCUTET

B pabote ommcaHbl MEPONPHUATHS, TPOBEAEHHBIE B CBSI3M CO COEPEXCHHEM HEPTHH B 3AAHUIX. Y CTAaHOBIICHO,
YTO caMblii OONBIION MOTEHHIMan 3Hepro3((EeKTUBHOCTH CYIIECTBYET B CEKTOpE 3[aHUM M TpaHcropta. B
Towmcn 3manus moTpeOsroT npudmu3uTensbHo 40% sHeprun. OOmas mIomiame CEeKTopa OBITOBBIX 3MaHUI
coctaBisieT 37 MIJUIMOHOB KB.M M OH JAGNUTCS Ha TPU IMOACEKTOpa: MHOTOKBapTHpHBIC 3maHus (60-65%),
KOTOpBIE MOCTPOCHBI B COBETCKHUIT Iepuoa, YacTHele goMa (20-25%) u kBapTupsl cMenranaoro tuma (10-12%).
VYiry4menne TepMOn30ISIIUY 000JI0UKH 31aHIS MOXKET CHU3HUTh SHEPTONOTPeOIeHNE OTONNTEIBHON CHCTEMBI Ha
40-50%. Iloxa3zarenmu TEMIOW3OJSLMYN CYLHIECTBYIOIIMX 3[aHUA MOTYT IOBBICUTBHCS IPOBEACHHEM PEMOHTa,
UCIIOJIb30BaHHEM (P (EKTUBHBIX TEXHOJIOTHI M M3MEHEHUEM IMOBEJCHUS KUIBLOB, 4To K 2020-My rogy CHU3UT
SMHCCHIO TemJoBbIX Ta3oB Ha 20%. B pamxax nporpammel SEAP mnpexacraBneH IulaH MeponpHATHii, B
YaCTHOCTH: CO3/IaHHE OJIATONPUATHBIX YCJIOBHUH; obecreueHHe BO3MOXKHOCTSIMM; MOI00pP AEMOHCTPAIlMOHHBIX
MPUMEPOB; 3aBOCBaHME TMOANCPKKH TpakIaH; oOOecliedeHHe HENOCPEICTBEHHOIO0 YYacTHs TpakIaH B
OCYIIECTBIICHHN 3TUX MEPONPUATHIL; 3aBOEBaHUE IOJJICPKKH YJacTBYIOUIMX CTOPOH M X BKIIOUCHHE B IUIaH
JEWCTBUH OCYIIECTBISIEMBIX MeponpuaThid. I[IpoaHaln3upoBaHO IO TOJaM KOJIMYECTBO TOYEK YIMIHOTO
OCBEICHHS W KOJMYECTBO IOTPEONIIEMON HMMH BJIEKTPO’HEPIHH. Y CTaHOBIEHO, YTO COIJIACHO Oa3MCHOMY
CIIGHapHIO PHEPronoTpeOIeHNe YINYHOTO OCBElleHHs B OyxymieM yBenuuurcs u K 2020-My rofy JOCTHTHET
52,78 MBT B wac, a smuccus CO, - 21,11 teic. TOHH B rojn. [IpenctaBneHa nuHAMHUKA MOTPEOICHUS
3JIEKTPOIHEPTUH YIMYHBIM OCBEIIEHHEM TI'. TOWINCH M TPEHA HMHCCHU C CEKTOpA YJIWYHOTO OCBEUICHHUS IO
cuenaputo BAU na 2010-2020 rr.

KiroueBble c10Ba: ropoJicKoe MoTpebIeHne SJHEPTHH, YINYHOE OCBEIICHHUE.
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SUMMARY

CLASSIFICATION OF TRANSPORT LOGISTIC CENTERS AND THE METHOD OF
ESTABLISHMENT OF THEIR OPTIMAL LOCATION

Kervalishvili G.P., Gasitashvili Z.A., Khutsishvili S.A.; Mchedlishvili N.F. and Khartishvili M.P.

Georgian Technical University

The paper deals with the basic activities of the Transport Logistic Center (TLC) and focuses on modern forms of
organization, classification models and tasks to be solved. A multicriterial expert method of establishment of
the location of TLC, estimation index system and a result - analyzing algorithm are proposed.

Keywords: transport logistic center, logistics, transportability, storage thrift, service, expert system, index
system.
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SUMMARY

DETERMINATION OF CURRENTS WITH ASYMMETRY IN LONGITUDINAL PHASE
PARAMETERS

Turkia N.G. and Pipia T.R.

Georgian Technical University

When designing the power system, it is assumed that the parameters of all its units are symmetric or maximum
close to that. To attain these ends, certain measures must be taken. For instance, it is necessary to calculate the
necessity in or at least the number of transpositions in power lines. Despite the abovementioned, the phase
parameters could be asymmetric. In case of asymmetry of phases, it is impossible to calculate the parameters of
the mode by a conventional method, i.e. by using an equivalent circuit set up for one phase, because in this case
all three phases are under different conditions. Hence the equivalent circuit set up for one phase does not
represent the parameters of the mode of all phases. The method suggested in this work allows resolving the
above-described problems.

Keywords: power system, phase parameters, asymmetry.
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SUMMARY

ASSESSMENT OF THE CONDITION OF THE MAIN PIPELINE BEING IN SERVICE FOR A LONG
TIME

Mrevlishvili T.G. and Lomidze 1.B.

Georgian Technical University

The paper deals with the methods of diagnostics of the condition of pipelines being in service for a long time
with the specific conditions of operation of pipelines in mind. The types of defects of pipelines and the problems
caused are considered. The principles of the technological process of diagnostics of the pipeline are explained,
and the need for such diagnostics is justified.
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SUMMARY

ISSUES OF THE RELIABILITY AND EFFICIENCY OF MAIN GAS PIPELINES BY USING THE
CLUSTER METHOD IN THE PHASE SPACE

Namgaladze D.P. and Pirveli I.Z.

Georgian Technical University

The paper deals with the reliability and efficiency of the main gas pipelines by using the cluster method in the
phase space. Statistical processing of individual clusters was developed and the approximation functions of the
probability distribution density were determined. Finally, the probability density function describing the
stochastic process of failures and recoveries of the main gas pipeline was obtained. With this function, it is
possible to determine all statistical moments of the process.The obtained characteristics enable the process
management and direct intervention in the process, which obviously will enhance the reliability and efficiency of
the main gas pipelines.

Keywords: main gas pipeline, reliability, efficiency, cluster method, phase space.
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ROBIAOD I

1. 3.1. Huxenamsunu, A.M. Ilpanrumsunu, b.Jx. Uxenkenu. OCHOBBI NOCTPOEHHsS] HHTEIUIEKTYalbHBIX
CUCTEM YIPABJICHUS IPOCTPAHCTBEHHO-BPEMEHHBIMM CETEBbIMM IOTOKaMM. Ilom penakuumeid axagemMuka
B.B. YaBuanumze. -Tommucu, Meunuepeba, 1997, 264 c.

SUMMARY

SYATEMS ASPECTS OF THE DESIGN OF LABORATORY EXPERIMENTAL TESTING OF THE
COMPLEX OF CHAIN MODELS OF FLOATING WAVE-SOFTENING HYDROTECHNICAL
STRUCTURES

Tsikhelashvili Z.1., Gvelesiani T.L., Mchedlidze M.G. and Margalitadze I.N.

Georgian Engineering Academy

The paper deals with the systems aspects of designing the laboratory experimental testing of the complex of
chain models of floating wave-softening hydrotehnical structures by using a wave-generator. To attain these
ends, it is offered to use descriptive models, which enables the specialists designing the experiment to use
actively the psycho-physical logical “implicit judgements” of experts reflecting the multiplicity of designed-real
states in the process of testing the chain models at the dimensionless qualitative-criterial scale according to the
following rankings: “bad condition”, “medium condition”, “good condition”.

Keywords: floating wave-softening hydrotechnical structures, chain models, wave-generator, laboratory
experimental testing, design, assessment.
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SUMMARY

PHOTOSENSITIVE HYBRID COMPOUNDS

Maisuradze J.P., Devadze L.V., Akhobadze Sh.A., Zurabishvili Ts.l. and Sepashvili N.O.

V. Chavchanidze Institute of Cybernetics of the Georgian Technical University

A novel hybrid bifunctional photochromic compound (SPAZ) was synthesized from spiropyran (SP) and
azobenzene (AZ) by coupling reaction and investigated. Photoconvertion of the hybrid compound incorporated
in a polymer matrix took place at room temperature. Spectral data indicated complete intramolecular
conjugation.

Keywords: photochromism, spiropyran, azobenzene, hybrid molecule.
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SUMMARY

URBAN BUILDING DOCUMENTATION AS A GUARANTEE OF HERITAGE PROTECTION
Kuridze Sh.F.

Georgian Technical University

The protection and preservation of cultural heritage goes for beyond the national interests, the problem has
become of a world dimension. Every country having signed the International Convention or Charter is
responsible for implementation of these legal acts. According to these International Documents, relevant
amendmends and alternations are to be made in national legislation. The heritage system is to be reformed. Thus,
the formation of the global legal space in the field of cultural and natural heritage began a long time ago. In
order to comply with the principles of the European Union, all laws and other legal documents adopted by the
Georgian Parliament since September 1, 1998, must conform to EU Standards and Norms. The countries having
signed the Architectural Heritage Convention are responsible to adopt the integrated conservation policy
according to which the preservation of architectural heritage in urban planning is an important task. Thus, urban
planning must guarantee the preservation of cultural heritage.

Keywords: urban building, cultural heritage, preservation, International Convention.
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SUMMARY

INVESTIGATION OF THE PROCESS OF EXTRACTION IN THE LIQUID-LIQUID SYSTEM
Berdzenishvili 1.G. and Kamkamidze K.N.

Georgian Technical University

The experimental data on the distribution of iodine between two liquid phases are presented. It is shown that, the
more the distribution coefficient differs from 1 in favor of the solvent added, the more efficient is the extraction.
The calculation of the extraction process in the liquid-liquid system is described.

Keywords: distribution law, extraction, liquid, solvent.



LSISANEIR I bS506IN6( bLOSELI60, GEORGIAN ENGINEERING NEWS, M22, 2015 71

30@B 0L INIIBGMBOR IGO0 303@0)JdS FA0ORIEBN3RMBIBS60)S6 KRS
1-33010RG03RM3IBI6MS6 30BIRNbOBMANL H,SO,-06 0056530

9699g0dg0ao d.y.
53530 Tgdgmeol Lsbgendfogem 9bogg@lodgdo, Jamsolo

dgmoagbogmmdyg@ebols s dgmogols L3o@GL  9HmoghmJdgogdolol, 3oges-
©odol  Janm@ool o Jeom@Tys@bdools msbomdolsl, dglsdsdolo gmgdols 9539Jdw-
Omds  dgodhbggs  200°C  3gd3g@e@d ol @ml. sbgmo 306Mmdgdo  s@sbgmlog®ganos
dm 9990 bobdod{gomdomgdolbomgols.

hggbl doged, dglfogmom odbs L3o®@gdol dog@mgds dgmoen gb303e0M69ESbmsb
> 1-3900e0 9630320009 9bmob. 80%-0560 HySOs-0l msbomdbolisls [1-4].

(3960 hogo®goyga odbs 0g@ImbEsdym @geJm®ado 37°C  Fgds3g@s@ycotby.
domgdamo  ao®Esddboamo  3OMmEyYJHo  godmymxzom olbs  @g]BogogeEoom  ©s  dsmo
5bspmds o gboar o]bs IIMP, SAIMP, Macc s UK UL3g]@d@om.

CH,
: OCH,

A

30 20 10 0

1-3gmo01-3gmmJloogmmdg@sbols TIMP-L3gd@o

@g95J3ool g ganmdols wO™ML Jgbs@hybgdye o0dbs mmb{gg@osbo dodmgo s
Fom3modbs 1-dgmogn 1-sao3mJlo gmg@o.

CH, H.C  OR
| (H,S0,) 3
4+ ROH ——>
Q 35°C
CH, H,C  CH
| (H,S0,) ° 3

+  CHzOH ——»
Q 35 °C

LodgA@oygao gmg@ol dolowgdo© hoGo®s m@o mmb{ggdosbo dodmgol Jogw-
5B5305 39000 963030 BSbmsb. b dgdpgy  dmbos  Fo®dmJdbogno  1-dgmogn
l-3o®m JLboogemdyg@obols bbgs dmangigmsby.



72 bSISEOIIL I bSO6IN6H(D bOSbLI60, GEORGIAN ENGINEERING NEWS, 22, 2015

1-3gmogn  1-30amJlogogemdygdobo  80%-560 HySOs-0l  mobomdolsl. 35°C-by
©gd30@s@>3000  [o®dmJdbol bodggl dgmomgbiogmmdy@ebol s  1-dgmogn 30 eom-
593 gbolol msbods®o Gomgbmdom (1:1) LogBmm godmbsgsgro 31%.

CH, H.C  OH
|| (H,S0,) '°
+ HO0 —= "%
35°C
H SO4)
SESE
CH2

(H,S0,)
—_— >
H,0, 35 °C

+

1-3gmogo 1-3o®m JLoEogemdyEobols 85%-560 HiPOs,msb aobydmgdom (s®dmodbs
5M> 00gb@G0x50(30M o0 MmEoamdgagdol ba@yggo.

sd@ogyoe, hggbl dog® Lobmgbodgdbymo bogmoggdgdo go@omobo@dm HySO4-ols
0565mB0lol 35°C §gd3g@a@u@aby 3odmo@hggs SJBHor@mdon ©s dooegds Bglodsdolo
> gd0.

ROBIGOBIGS

1. H. C. Hamerkun, B. M. Bnosun, E. III. ®unkensmreitn. O B3aUMOJEHCTBUU METUICHIMKIOOYTaHA H
1-meruniukinodyreHa co ciimproM. //[lok. AH CCCP, 1973, 1.211 Ne5, cc. 1131-1134.

2. E. Il. ®unkensmrens, B. M. BaosuH. HoBele myTn cHHTE3a HANpPsDKEHHBIX KapOOIUMKINYECKUX CHCTEM.
/B cOopruke: X|I MenneneeBckuii che3 mo oOmield mpukiagHoi xuMuu. Pedeparsl moxnmanos. -M., Hayka,
1974, Ne2 cc. 316-317.

3. E. Ill. ®unkensmreiid, A. . Mukas, B. M. BaoBun. KaTnoHHble peakinu MeTHICHIMKIOOYTaHa. //JloK.
AH CCCP, 1976, 1.228, Ne5, cc. 1123-1126.

4. E. lll. ®unkensiureiin, B. M. BroBun. CuHTe3 (QyHKIHMOHAIBHBIX TPOU3BOIHBIX LUKIOOYTAHOB Ha OCHOBE
MeTmIukio0yTanoB. /B coopuuke: X1l MenpeneeBckuii che3n mo oOmiei npukiagHod xumuu. Pedeparts
noknanos. -M., Hayka, 1981, Ne4 c. 77.

SUMMARY

ELECTROPHILIC ADDITION OF METHYLENECYCLOBUTANE AND
1-METHYLENECYCLOBUTENE TO ALCOHOLS USING H,SO, AS A CATALYST

Eremeishvili M.G.

Akaki Tsereteli State University, Kutaisi

The electrophilic addition of methylenecyclobutane and 1-methylenecyclobutene using H,SO, as a catalyst
produces an ethers. The reaction of 1-methylcyclobutane with alcohols yieids 1-methyl 1-methoxy cyclobutane.
Keywords: electrophilic addition, alcohol, catalyst, ether.
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CHUHTE3 U BUOJIOTUYECKAS AKTUBHOCTD
MMPON3BO/JHBIX 2-JE3OKCUCAXAPOB

I'axoxkuase P.A., Cunamonunze H.H., Bapauamsuau P.O., JJomratuaze 3.111.,
Kounasa H.A.

Touancckuii rocynapcTBeHHblii yuupepcurter uM. UB./’kaBaxumBu/iu
Tonaucckunii rocyfapcTBeHHbI MeIMIMHCKHI YHUBEPCUTET

Cpenu pa3nuyHbIX OMOJOTMYECKH AKTUBHBIX BEIIECTB Je30KcHcaxapa 3aHHMMAIOT Ba)KHOE MECTO.
OHM ¥ WX TPOM3BOAHBIC SBISAIOTCS OOBEKTAMH HMHTEHCHUBHBIX OHMOJIOTHUECKUX HCCIIEIOBAHUIA,
CBSI3aHHBIX C M3YyYCHHEM MeXaHHM3Ma ()EPMEHTATUBHBIX PEaKLUi, HEKOTOPHIX aCleKTOB MMMYHHO-
XUMHAYECKHX MPo0JIeM, psiia BOIPOCOB (GU3HOIOTUU PaCTEHUH, OMOXUMHH MUKPOOPTraHU3MOB | T.1. B
CBSI3U C 3TUM pa3pabOTKa HOBBIX MPAaKTUYECKUX METOJOB CHHTE3a JIC30KCHCaXapoB, UCCICIOBAHUE HX
OMOJIOTMYECKUX CBOMCTB TPEACTABIACTCA OJHOW W3 BAKHEWIINX 3a7a4 OMOOPraHWYECEKOW XHMUU.
W3pickaHusl B 3TOM HampaBjICHUU MOTYT MPHUBECTH K CO3JAHMIO HOBBIX (DM3MOJOTHMYECKH aKTHBHBIX
npenapaTos.

C uenplo HacTosIIEe pabOThI SBISIETCS CHHTE3 M HMCCIEAOBAaHHE OaKTEPHOLMIHOTO JCHCTBUS
MPOM3BOJHBIX IE30KCHCAXapOB, ISl NPOJODKEHHS MCCIENOBAHUN OKHCIMTEIbHO-BOCCTAHOBUTEb-
HOM TeperpyrnmnupoBKH YTIEBOJOB M MX MPOM3BOAHBIX [1-3]. MonekynspHOH meperpynnupoBKOM
3,5-O-0emsununen-D-keunossr (1), 3,4-O-uzonponunuaes-L-apadunossr (VI) u 1-xmop-3,4,6-pu-O-
aneTii-f-D-rimroxo3sr (XI) moz geficTBueM THIPOKCHIA CBUHIIA B MHEPTHOW Cpesie P TOCTETICHHOM
NOBBILICHUN TEMIEpPaTypbl CHHTE3MPOBaHBL: KajblMeBas coidb W 1,4-makToH 2-me3o0kcu-D-
kcuioHoBo kucnotel (IV-V), kanpnueBas coiib U 1,4-1aKTOH 2-71€30KCH-L-pUOOHOBOM KHCIIOTHI
(IX-X) u kanbiuesas coib U 1,4-naktoH 2-ne30kcu-D-riarokoHoBo# kucnotel (XIV-XV).

CH,OH

OCH,
‘V Pb(OH), < l :
~0H ———5 (OH COOX—>

Ph
| OH -1V Vv
X=Pby, (1), H(II), Cayp, (1V)
0 OH
// Pb(OH), @:
i COOX ———> k OH COOX LI
H3C"’ o
H4C L/
VI VII-IX X
X=Pb,,, (VI1), H(VII), Cay, (IX)
CH,0ACc CH,OH CH,OH
Pb(OH)2
Coox—>
A
X| XII - X1V XV

X=Pb1/2 (XII), H(XII), Cal/2 (XIV)

CTpoeHue MOMYYCHHBIX COCAMHEHHI ObLTO MTOATBEPHKACHO TaHHBIMH 3JICMEHTHOTO aHanu3a, K-
1 SIMP °C crexrpockomun.
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Jannsie SIMP B¢ cniektpoB coeaunenuit 1V,V,IX u XIV npusenensr B Tad. 1.

Ta6auna 1. Cnextpst AMP Bc coequnennii 1V,V,IX u Xl

Coequnenue (O} C2 C3 C4 C5 C6
v 168 41,5 70,8 76,8 66,2
\Y/ 172,1 41,4 70,9 89,8 63,7
IX 170,1 40,1 71,8 76,5 65,8

XIV 172,1 38,1 75,0 74,5 73,0 64,2

UccnemoBana 6uonornyeckas akTuBHOCTH noiy4deHHbIX BemiecTB IV,V,IX u Xl B orHOMmIEHNN
HEKOTOPHIX akTHHOMHIIETOB: Streptomyces allbogriseolus sub. sp. Aragviensis, Actinomyces grisens,
Elitrosperangium brasiliense. Pe3ynbTatsl nccienoBanus npuBeaeHs B Ta0. 2.

OnbIThl  MOKA3alld, YTO BBINICYKAa3aHHBIC BEIIECTBA CTUMYJIHPYIOT pocT Streptomyces
allbogriseolus sub. sp. Aragviensis, 4ro maeT OCHOBaHHE MPEAINOIOKUTh TMEPCIICKTUBHOCTD
HCIIOJIb30BaHWA JAaHHBIX BCIICCTB IPU KYJbTUBAIIUKW B HCIAX CTUMYJIAIUMKU POCTa aKTUHOMHICTOB —
MPOAYIEHTOB (PU3HOJIOTUYCCKU aKTHBHBIX COCTUHCHHUIA.

Tao6auna 2. Buojornyeckasi akTuBHOCTh coequnennii 1V ,V,IX u XV B oTHoIIeHN aKTHHOMHUIIETOB

CoeanHeHue
vV | Vv | IX | Xl
MuxkpoopranusmMbl KomtenTpar 1/
0,001 [ 0,01 ] 0,1 ]0,001]0,01]041]0001]001]017]0001]001]0,1
Bennunia 30H KyATHBAIMK B MM , (KOHTpOI-0,0)
Streptomyces

allbogriseolus sub.

S 0,5 25 | 35 1,0 20 | 40 1,0 30 | 60 4,0 45 | 6,5
sp. Aragviensis

Actinomyces
grisens 0 05 | 15 0,5 1,0 | 1,0 1,0 1,2 | 13 0,5 1,4 | 18

Elitrosperangium
brasiliense 0 10 | 1,0 0 05 | 05 1,0 10 | 15 0,5 10 | 10

IKCNepUMEeHTATbHAA YaCTh

OnTryeckoe BpalleHHe ONpeaesieHo Ha yHuBepcalbHOM caxapumerpe CVY-3. Crnexktper SIMP Bc
cHuManu Ha cnekrpomerpe Bruker WM-250 (62,89 MI'm) B D,O. UK-cnekTpsl mnomydeHbl Ha

cnektpomerpe UR-20 B Tabnerkax ¢ KBr. Uucrory nomydeHHBIX coeMHEHMH M 3HaueHus Ry
ompenesuin Ha Silufol UV-254. Xpomarorpaduio Ha Oymare Barman-1 mpoBOAMIM HCXOISIIUM
METOJIOM.

3,5-0O-6ensuauaen-D-keunmosa (1). [oc]lD8 +34,4° (c 1,15, EtOH) [2].
3,4-O-m3onponnanaen-L-apadunosa (VI). T.mm 77-78°, [a] EO +124° (c 0,54, H,0). (o mnwr.
marubv [3]: [o] Y +128° (H20) , T.m. 800).

1-Xiop-3,4,6-tpu-O-anerui-f-D-raoxo3n (X). T.m. 155-156°, [o] ZDO +16.3 (¢ 0,32, CHCIy) [4].
2-Jle3okcu-D-kennonosast kucaora (111). K 2,61 r (0,011 monp) Bemecta | nodasmsm 40 mi
H,O u 3,1 r (0,0013 moms) cBexeocaxkaennoro Pb(OH)2. Peakuuio mpoBoamin B arMocdepe a3oTa




LSISANEIR (I bS506IN6H( bLOSELI60, GEORGIAN ENGINEERING NEWS, N2, 2015 75

0 0 0 .
IIpHU MOCTOSTHHOM nepememnBaiuu 3 4 —npu 25 C, 44 —npu 75 C u 4 u — npu 95 ~C. XKenrsrit
pacTBOp OTHENSIIM OT OCaJKa, MPOMBIBAIM BOAOH, 3pupoM, oOecBeUHBaIl aKTUBUPOBAHHBIM YTIIEM

U moclie QUIbTpaIMy PacTBoOp ymapuBanu B Bakyyme (20 mm 50-60 0C). Penyumpyromme BemecTsa
AKCTPAarupoOBaId OPTaHUYECKIMH PACTBOPUTENSAMH (aleTOH, XJIOpo(opM), OCTaBIIyIOCS MaccCy
pactBopsuin B 50 MJI BOABI M CBUHEI] U3 PEAKIMOHHON CMECH OCAXKIAIU CEPOBOJOPOJIOM, IOCIE
GUIbTpaM yHnapuBalld B BaKyyMe MpPHU BO3MOXKHO HH3KON TemIepatype JO yJalleHHs 3armaxa
cepoBoioposia. [loydeHHBI CHPOIT PACTBOPSUTM B BOJE U PAcTBOP NPOITyCKAM 4Yepe3 KOJIOHKY ¢

aunonutoM AB-17(OH’), KuCIOTy BHITECHEHSUIH HpomyckanueM 3%-Horo pactBopa NaOH uepes
KOJIOHKY C OTMBITOH cMoJoil. [[ns monmydeHuss cBOOOTHOI KHUCIOTHI (DUIIBTpAT HarpeBaiu 2 4 ¢

+ 0

katnonutoMm KVY-2(H ) mnpu temmeparype 50 ~C, mocne (GuIbTpOBaHUs YHapHBald B BaKyyMe.
[MTonyyanu xpomarorpaduuecku kucinory (I11) ¢ Beixogom 0,962 r (58,82%). R, 0,39 (cucrema
Oyranon-nupuaun-pona 3:2:1,5). Haiineno, %: C 39,74, H7.12. C,H, O.. Beruncneno, %: C 40,0,
H 6,66. MK-criekTp
V/CM_li 2800-3600 (OH), 1725 (C=0), 1020, 1040 (C-O-C).

KanbuueBasi coub 2-1e30kcu-D-kemnonosoii kucaors! (1V). 0,68 (0,002 moms) xucoots (111)
pactBopsui B 30 MJI BOZIbI M HATPEBAJIU 6 YacOB C YIVICKHUCIIBIM KaJIbI[MEM Ha KUITAIICH BOASHON OaHe.

[Mocne ¢unpTpanmu pacTBop oOECIBEYMBAIN AKTHBUPOBAHHBIM YIJIEM, YIapuUBald B BaKyyMe,
kajpuueByto conb (IV) ocaxnmanu 96%-ueiM 3Tanonom (mpu no6asnenun 50 u 80%-oro cmumpra,

0
KpUCTAIUTBI He BRIAEIAIOTCA). [lepexpucrammm3oBsiBany u3 Boabl. Bexox 0,46 T (61%). [OL]lDS +9" (c

0,32, H,0). Haiineno, %: Ca 11.64 (xommnexkconomerpus). C.H,O.Ca, , Brruncneno,%: Ca 11.83.
1.4-Jlakton 2-ne3okcu-D-kcunonoBoii kucaornl (V). [lpu narpesanuu 0.4 r (0.0026 mosb)

kucnotel (I11) B Bakyym-TepmocTare mo 90 °C B Teuenue 2 4, oiy4eH 1,4-maktoH (V) ¢ BEIXOAOM
0,27 r (81,2%). T.mm. 133-133,5 OC, Ry 0,78 (cucrema OyTaHON-3TaHOJI-YKCyCHasi KHMCIOTa-BOZA
45:1:1:49), [Oc]lD8 +18,4O (c 0,36, H20). Haiineno, %: C 39,74, H 7,12. C.H,O,. Boraucieno,%: C

45,45, H 6,06. UK-criektp V/CM-li 3100-3400 (OH), 1725 (C=0), 1020, 1070 (C-0-C).
AHAJIOTUYHBIM TyTeM ObUTH CHHTE3UPOBAHbI:
2-Jle3okcu-L-pudonoBas kuciaora (VIII). Beixon 59.2%. T.m1.°C (cupor), [0]®p +4,2° (¢

0,72, H,0), R70,41 cucrema Oyranon-nupuaun-sozaa 10:10:3.

KanbuueBasi coab 2-me3okcu-L-pudonoroii kuciorsl (1X). Beixox 77,4%, [OL]lDS + 9,2o
(c 0,53, H,0). Haiineno,%: Ca 12.18 (kommuiekconomerpus), CsHqOsCayjp. Beiuucneno,%: Ca 11,83.

1,4-JlakTon 2-ne3oxcu-L-pudonosoii kucaorel (X). Boeixox 80,5%. T.mu. 153—1550C,
[oc]lD8 -10,8O (c 0,5, H,0). Haiineno, %: C 44,93, H 6,39. C.H,O,. Beraucneno,%: C 45,45, H 6,06.

HK-crextp V/CM-li 3300-3400 (OH), 1730 (C=0), 1050, 1070 (C-0-C).
2-Jlezoxcu-D-rimoxonoBas kuciaora (XIII). Beixon 29.3%. T.mur. 142-144°C, [a]ZOD +5,12° (c
0,45, H,0), R; 0,38 cucrema OyraHon-3TaHON-yKCyCHas KHCI0Ta-Boaa 45:1:1:49.
KaabnueBasi cotb 2-ne3okcu-D-riokonoBoii kucaorsl (XIV). Beixon 80,5%.

[0(]1D8 +8,480 (c 0,50, H,0). Haiineno,%: Ca 10,18 (kommuiekcoHomerpusi), CgHi;05Cay,.

Brrancneno,%: Ca 10,05.
1,4-JlakTon 2-me3okcu-D-riarokonoBoii kucjaotTel (XV). Boixox 83,5%. [a]ZZD +74,49 (c 0,8,
H,0). Haiineno, %: C 44,26, H 6,01. C,H, O.. Beraucneno,%: C 44,0, H 6,66. UK-cniektp

10~°5°

v/em™L: 3200-3600 (OH), 1750 (C=0), 1025, 1020 1160 (C-O-C).
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SUMMARY

SYNTHESIS AND BIOLOGICAL ACTIVITY OF THE DERIVATIVES OF 2-DEOXYSUGARS
Gakhokidze R.A., Sidamonidze N.N., Vardiashvili R.O., Lomtatidze Z.Sh. and Koiava N.A.

lv. Javakhishvili Thilisi State University

Thilisi State Medical University

By molecular rearrangement of the derivatives of aldoses (xylose, arabinose and glucose), 1,4-lacton and
calcium salts of 2-deoxy-D-xylonic acid, 2-deoxy-L-ribonic acid and 2-deoxy-D-gluconic acid were synthesized.
Biological activity of synthesized products was tested.

Keywords: molecular rearrangement, derivatives of deoxysugars, calcium salts of 2-deoxy-D-aldonic acids,
biological activity.
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I'ETEPOAJAEPHBIE IUTPATBI MUKPOJJIEMEHTOB B PAIIMOHAX
ObIHIJIAT-BPOUJIEPOB

bemkenanze U.A., Kop:xoauann H.b., Yareanmsuiau A.A., Yporaase C.JI., I'oramanse M.A.,
Bbereaypu I'.T., Knapmxenmsuim H.A.

Touanccekuii I'ocynaperBennnbiii YuuBepceuter um. U. IskaBaxumBuau, UHCTHTYT
(uznyeckoii n opranmveckoit xumuu I.MeauknmsuiIn

Ha ceropnsimHuii NeHb OMHOW W3 BaKHEHIIMX MPOOJEM SBISIETCS CO3JaHUE HKOJOTHYECCKH
0e30MacHO MPOAYKIUH ¢ BEICOKOKaYeCTBEHHBIMH M KOJIMYECTBEHHBIMU MOKA3aTENIMH, UTO SIBISIETCS
00s13aTeNIbHBIM YCIOBHUEM VIS 3J0POBbS UEJIOBEKA.

B pemennn 3T0# mpobieMbl CYIIECTBEHHYIO POJIb WUIPAET ONTUMAIbHOE M COpa3MepHOe
obecrieyeHne KHUBBIX OPraHU3MOB MHUKpPO3JIeMEHTaMH [ 1-7]. ITOro MOXKHO JOCTHYh CO3JIaHHEM IIpe-
MHKCOB HOBOT'O ITOKOJICHHUSI HA OCHOBE XEJIAaTHBIX COCAMHEHHH, COAEPKAINX HE3aMEHSAEMbIE MUKPO-
3JIEMEHTHI C MPUMEHEHHEM HX B OKCIIEPUMEHTaX Ha )KUBOTHBIX H mTHIAX [8-13].

HecmoTpss Ha OYEBHOHYIO TEOPETHYECKYI0 M TIPAKTHUECKYIH0O OOOCHOBAaHHOCTH UX
NPUMEHEHUs], pa3pabOTKa HOBBIX XEJIaTHBIX COENWHEHUH C KUCIOTaMH, YUYaCTBYIOIIMMH B MPOIIeccax
MeTab0IM3Ma, B YACTHOCTH C IMMOHHOH KUCIIOTOM, a TaKke onpeseseHue 3QGEeKTUBHOCTU XEIaTHBIX
COEJIMHEHHH B KOPMJIEHUH MO-TIPEKHEMY aKTyaJlbHa.

Lenp nacrosmeld paboTHl - W3ydeHHE BIUSHUS TETEPOSACPHUX LUTPATOB MUKPOAIIEMEHTOB
Ha POCT, Pa3BUTHUE, COXPAHHOCTb, CTATYC KPOBH LBILISAT-OpPOHICPOB U CTUMYJISLUIO POILYKTUBHOCTH
HTHLBL

[Ipomomkas vccineqoBaHus B HANIPABICHUH CHHTE3a U U3yUeHHS OMOJIOTHUECKON aKTUBHOCTH
coenmHeHmid xenaTHoro tumna [14-20], ObuTH MOJTyYeHBI FeTepOsICPHbIC XENaTHBIC IIUTPAThl ¢ O0MICH
hopMyIoii: M5LMML, nH,0 (rueM1=Zn,Co,Fe,Mn,Cu, M= Mn,Zn,Co,Cu; n=0+4, L —utpar-uoH
Y U3YYEHBI UX Psibl ¢ QU3NKO-XUMHUUeCKHMHU MeToamu [10].

C uenbio u3yueHus 3(QPEKTUBHOCTH CMECH MHKDPO3JIEMEHTOB, KOTOPbIC OBLIM BKJIHOYCHBI B
0,5% TnpeMHUKCBl, NPUTOTOBJICHHBIE HA OCHOBE CHHTE3UPOBAHBIX XENAaTHBIX COCOUHEHUM s
KOPMJIEHUS! LBIIUIAT-OpOilyiepoB, ObUIM NPOBEACHBI IIPEABAPUTEIbHBIE U OCHOBHBIE OIBITHI.

B npenBapurenbHOM ONbBITE B MEPHOJ BBHIPAIIMBAHUS HaMU OBLIM W3y4Y€HBI CIEAYIOLINE
MOKa3aTeH:

1. JIluHamuka XUBOW Maccel B Bo3pacte 7, 21, 28 u 35 mHEl, npy MHIUBUAYAIIEHOM B3BEIIMBAHUU
TITHII.

2. CoxXpaHHOCTb UBITUIAT-OPOIIEPOB B IEPUO/] BEIPAIIIMBAHHS.

3. 3arpaTsl KOpMa B IEpUOJ BbIpalluBaHusi Ha 1 ToI.

4. 3atpaThl KOpMa B TIEpHOJI BRIpAIlIMBaHUs Ha | KT. mpuBeca.

5. CpemHecyTouHBIN 1 a0COMIOTHBIN MIPUPOCT KUBOM MACCHI B IIEPUO/] BHIPAIIINBAHHMSL.

Pesynpratel npencrasieHHs! B Ta0. 1.

W3 naHHBIX TaOIMIBI BUAHO, UTO Kak B 7- Tak ¥ B 14-IHEBHOM BO3pacTe IO >KUBOW Macce
MEXK]1y ONIBITHOM Y KOHTPOJIbHOW IpyNIoil JOCTOBEPHOU pa3HUIIbI HE OTMEUEeHHO. HO Bce-Taky MTUIIbI
OTIBITHBIX TPYMII IO KMBOM Macce B yKa3aHHBIX Bo3pacTax Ha 2,5-3,0% ObuM TspKenee, 4eM MTHULIbI
KOHTPOJIBHOM I'PyTIIHI.

B 21-nHeBHOM BoO3pacte Opoiiyiepsl BTOPOW OIMBITHOW TPYIIIBI MO KHUBOM Macce JIOCTOBEPHO
(P>0,05) mpeBocxoauny NTHILY KOHTPOIbHOM rpynmsl (3,5%), a B 35-1HEBHOM BO3pacTe pa3HHUIA 10
JKUBOM Macce OpOHIEepOB OMBITHOW W KOHTpONbHOW rpymn cocraBuna 2,0-2,5%, (pasHuma He
JIOCTOBEpHA).
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TaﬁJmua 1. OcHOBHEBIE 300TEXHHYECKHE MOKA3ATEIH

Ilokazarenn Emarmma Tpymmvt
HU3MEpeHuUs 1 2 3
KommgectBo mitun B rpyrime Tom. 20 20 20
Kupas macca B BO3pacTe, . 40,5 40,5 40,5
B JIHSIX CYTOYHBII
7 r 128,3 186,7 177,6
14 r 505,0 508,0 490,0
21 r 807,4 817,0 789,0
35 r 1730 1720 1690
AGCOIIOTHBIN TPHPOCT T 1689,5 1679,5 1649,5
CpenHe CyTOYHBIA TPUPOCT T 48,3 47,9 47,2
CoxpaHHOCTh % 100 100 100
3arpatbl KOpMa Ha 1TOIL KT 3,0 2,9 3,0
3arpatel KopMa Ha KT mpuBeca KT 1,72 1,69 1,78

3a 35 mHeil BeIpalIMBaHUSI CPETHECYTOUHBIH MPUPOCT B OMBITHBIX Ipymnmax Obul Ha 1,5-2,5%
BBIIIIC KOHTPOJIBHOH. B mpenBapuTeIbHOM OIBITE COXPAHHOCTh BO BCeX Tpex rpymnmnax Owuia 100%.
OT0 yKa3bIBaeT Ha TO, YTO y NTUL OBTH ONTHMAJIBHBIC YCIOBHS COACPIKAHUS U KOPMIICHHSL.

3arpaTsl KOpMa Ha | TOJNOBY B mepuoj BeIpamuBaHus coctaBuiau 2,9-3,0 Kr u ObUTH IS BCEX
TpyNI OJAWHAaKOBBIMH. A Ha 1 Toi. KUBOW Macchl 3aTpaTbl KOpMa BO BTOPOHM OIBITHOM rpymme
cocraBuiu 1,69xr u Obutn Ha 5,3% MeHbIIe, YeM B KOHTPOJIBHOW rpymie. Bo BTOpoil ombITHOM
rpyIIe 3aTparhl KOpMa Ha 1 Kr 5KUBO# Macchl ObLTH MeHbIie (Ha 2,9%), YeM B KOHTPOJIBHOI.

Takum o00pa3oM, NpPEABAPUTENBHBIM ONBIT TOKa3aJl, 4YTO BKJIIOYEHHE B MPEMHUKCHI
CHUHTE3UPOBAHHBIX XEJIAaTHBIX COEIWHEHHWH YBEIMYMBAET >KMBYIO Maccy OpoinepoB Ha 2-3% u
CHIDKAET 3aTpaThl KopMma Ha 3-5%.

[Nocne 3aBepiieHHst PEABAPUTENBHBIX OTIBITOB IIPOBEJICH OCHOBHOI OTIBIT, B KOTOPOM, KpPOME
OCHOBHBIX 300TEXHHYECKHX TOKa3areneil (tald. 2), u3yueHbl MepeBapuBaeMOCTb KOpMa H MOPQOIIo-
THUYECKHUE NTOKA3aTeNId KPOBH, IPOBEICHA aHATOMUYECKAs pa3zesiKa TYIIKH.

Taoauna 2. OCHOBHBIE 300TEXHHYECKHE MOKA3ATeJIH

[Tokazarenu Epunnua Tpynmet
U3MEPEHHUS 1 2 3
KosuecTBo ntuIy B rpynre Lo 20 20 20
JluHaMuKa >)KMBOM Macchl, CyTOYHas r 39 39 39
7 r 180,5 183,9 180,0
14 r 495,6 503,2 489,0
21 r 811,2 820,0 790,0
35 r 1700,5 1745,3 1670,0
CoXpaHHOCTh % 100 100 100
AOCOTIOTHBIN TPHPOCT r 1661,5 1706,3 1641,0
CpeziHe CyTOUYHBII MPUPOCT r 47,5 48,8 46,6
3arparsl KOpMa Ha 1TOJI. KT 3,0 3,0 3,1
3aTpaThl KOpMa Ha KT )KUBOI MacChl KT 1,77 1,75 1,85
Wunekc a3¢dexTuBHOCTH - 336 349 316

W3 nanHBIX TaONUIBI BUIHO, YTO KaK B 7- Tak U B 14-THEBHOM BO3pacTe MEXAY TPYIIaMH 10
JKUBOM Macce JOCTOBEpHOM pasHHIBI He oTMeueHO. Ho Bce-Taku LBIIIsATa BTOPOH OMBITHOM TPYIIIBI
Ha 2,8% TNpeBOCXOAMIM LBILIAT KOHTPOJILHOW TPYMIbIL. B KOHIE BBIpalIMBaHUS [BILIAT-OpOiiepoB
OTIBITHOM TPYTIIBI )XKMBasi Macca okaszanach Ha 4,2% BBIIIE IBIUIST-OPOIIEPOB KOHTPOIBHBIX TPYIIT
(p>0/05) u Ha 2,6% BBIIIE UBILIAT-OPOWIEPOB MEPBOW OMBITHOW TpymIbl. CpeHECyTOYHbIH TPUBEC
BO BTOpPOi OMBITHO# rpymnme coctaBun 48,8 T Ha 2,2 r (4,7%) Bblme TOKa3areseil KOHTPOJIBHOM
rpynmsl. 3aTpaTel KOpMa Ha 1 rojioBy 3a NEpHOA BBIpAIlMBaHUS BO BCEX TpeX IPyHax ObUIM
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(hakTUYecKu OMHAKOBBIMH U cocTaBwin 3,0-3,1kr. Uro kacaeTcs 3aTpaT KopMa Ha 1Kr mpuBeca, 3TOT
MOKa3aTeJIb BO BTOPOH rpyrire ObUT caMbIM HU3KUM -1,75, a caMbIM BEICOKMM B KOHTPOJILHOM TPYIIIE -
1,85.

WNunexkc 3¢ GheKTHBHOCTH BBIpAIMBaHUSA OpOUIEPOB CaMbIM BBICOKHM OBUT BO BTOPOM
OTIBITHOM TPYIITE ¥ cOCTaBHI 349, TOr/a Kak 3TOT MOKa3aTeilb B KOHTPOJIbHOM rpymme 0bu1 316.

B GamaHcOBBIX OMBITAX, MPOBEICHHBIX Ha Opoiiepax B 35-THEBHOM BO3pacTe, ONPEACIIHIN
YCBaMBaEMOCTbh a30Ta W xHpa. JlaHHbIe npeCTaBlIeHbl B Ta0. 3.

Taoauna 3. IlepeBapuBaeMoCTh MUTATENBHBIX BeIECTB Y HHUILIAT-0poiijepoB

Iloka3zarenu Enunanna I'pynnst
U3MEpeHUs 1 2 3
VYcBauBanue a3ora % 43,2 43,6 429
[TepeBaprBaeMOCTh IPOTENHA % 91,0 92,0 90,5
IlepeBaprBaeMoCTh XHupa % 71,4 73,9 71,0

13 JaHHBIX Ta6JII/IH BUIOHO, YTO YCBAWBAHUC a30Ta BO BCEX Irpynrax (I)aKTI/I‘ICCKI/I OJWMHAKOBO U
JIOCTaTOYHO BBICOKO - 42,9-43,6%.

[lepeBaprBaeMOCTh MPOTENHA TOXKE IOCTATOYHO BbICOKas M cocraBmwia 90,5-92,0%. Ho Bce-
Taku OHa ObLIa OoJiee BrICOKOM -92,0% BO BTOpOI rpyrre.

[epeBapuBaeMocTh xupa erie OoJee BHICOKOH -73,9% Oblia Bo BTOpoii rpymnme, 4ro Ha 2,9%
BBIIIIE YeM NIEPEBAPUBACMOCTD )KHPA B KOHTPOJIBHOM TPYIIIE.

[Nocne 3aBepiieHus BhIpaIIUBaHKsI HAMH OBUT MPOBE/ICH KOHTPOJIBHBIN yOoii Opoiinepos. B To
JKC BpEMs 6])UII/I HU3YUYCHBI HCKOTOPLIC I€MAaTOJIOTMYCCKUEC MMOKA3aTC/I, MPEACTABJICHHLIC B Ta6. 4,

Tabauuna 4. Hekoropsblie reMaToJioruyeckue noKkazareau

IToxazarenu Enununa n3mepenus 1 prl‘;ﬂbl 3

I'emorio0uH r/n 98 98 92
DPHUTPOLHTHI 10%/n 3,8 3,6 3,0
JlelkoruTHI 10%/n 27 26 27
TpomMOOIHTEI % 78 78 76
Jlumdoruer % 22 22 24

I'eMorioOMH, KOTOPBI OTHOCHUTCS K CIIOHBIM OENTKOBBIM BELIECTBAM — XPOMOIPOTEHIaM,
COCTOUT U3 TJIOOYJIMHOB M YETBIPEX MOJEKYJ I'eM, KOTOpbIe B CBOEM COCTaBE COJEPIKaT KeJe30.
KonuiecTBO reMoriioOnHa sIBISIETCS TIOKa3aTelleM HHTEHCHUBHOCTH OOMEHa BENIeCTB B opranusme. 13
JIAHHBIX TaOJUI[ BBIAHO, YTO B 35-JIHEBHOM BO3pacTe B KPOBH IBILIAT-OPOHICPOB I'eMOrIOOMH
coctaBui 92-98 r/11. B ONBITHBIX TpyNIax 3TOT MOKa3aTelb OKa3aJICsl BBICOKUM - 98 r/n

YpOBEeHb 3PUTPOLIUTOB B KPOBU YKa3bIBa€T HA HHTEHCUBHOCTH OOMEHA BEILIECTB - YEM BBILIEC
YPOBEHb IPUTPOIIMTOB, TEM BHIIIIE HHTEHCUBHOCTH OOMEHA BEIIECTB B Oprannu3Me. M3 TaHHbBIX TaOuIy
BHJIHO, 4TO KOJIMYECTBO 3PUTPOLMTOB B KPOBH B OMNBITHBIX Tpymmax komebazock ot 3,6:10% no
3,8:10" u 6bw10 HA 0,6 - 0,8-10" BBIIE (20-25%), UeM B KOHTPOJIBHOI IpyIIe. TO yKa3bIBAET Ha TO,
YTO B OMBITHBIX TPYIITax 0OMEH BellecTB 00Jiee BHICOK M0 CPABHEHHIO C KOHTPOJIBHOM.

OyHKIMS JIEHKOMTOB, B OCHOBHOM, OIpPEICISeTCs B 3allUTe OPraHu3Ma W YYaBCTBYET B
BOCCTaHOBHUTEJBHBIX Ipoueccax. B 11 KpoBH BO BceX Tpex TIpyHNax KOJMYECTBO JIEHMKOLMTOB
(axTHUeCKH OBUT OIMHAKOBBIM ¥ cOcTaBmio 26-10°- 27-10°,

AHAJIOTUYHO KOJMYECTBO TPOMOOIHUTOB M JUM(MOIUTOB B 1)1 KPOBH BO BCEX TPEX TPyIIIax
(hakTHYeCcKH OBLIIO OJIMHAKOBBIM M cOCTaBIIIO — 76-78%, 22 - 24%, COOTBETCTBEHO.

Takum oOpazoMm, Mop¢oJoruyecKre IOKa3aTeI KPOBH YKa3bIBAIOT HA TO, YTO KPOBb
HaCBIIIIEHa KUCIIOPOJIOM U OHa obecrieurBaeT OoJiee BHICOKHI ypOBEHb OOMEHa BEIIeCTB M OBICTPHIT
POCT KUBOH Macchl OpoiiiepoB.
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Bo BpeMst KOHTpOIBHOTO YOOSI BEIXOJ MsICa COCTaBUI B MepBoii rpynme — 69,85%, Bo BTopoii
—70,52% u B Tperweit — 69,2%. Brixon rpyaHoro 6enoro msica B IEpBOW OMBITHOHM TpyImine ObLT —
24,3%, Bo BTOpOIi — 23,8% U B KOHTpOIBHOH — 23,08%.

W3yuas kareropuu TYLIKH, IIOKa3aHHbIE B Tad. 5, KOIWYECTBO TYII IIEPBOH KaTEropuu B
KOHTposbHOU Tpymnme O0buto — 80,0% a Bo BTopoi ombiTHOH rpymme — 85,0%. KonuuecTtBo Tymiek
TPeThel KOTETOPHH B NIEPBOW M BTOPOI OMBITHBIX I'PYIIIAX OBLIO OAWHAKOBBIM M cocTaBmiio 5,0%, a B
koHTposbHO# — 10,0%.

Ta0auna S. Kateropun Tymek nssAt-opoiiiepos

Kareropuu tymex Enunnna namepenuns ['pynmst
1 2 3
[ % 80,0 85,0 80,0
I % 15,0 10,0 10,0
I % 5,0 5,0 10,0

TakuM o00pa3oM, MPOBEJCHHBIC SKCICPUMEHTHI IOKa3aji, 4YTO J00aBKa B TMPEMUKCHI
mukpoanementoB (Mn, Zn, Fe, Co, Cu) B xenatHo! (hopme - IUTpaTaMH IOJIOKHUTEIHHO BIHsIA Ha
POCT W pa3BUTHE IBILIAT-OPOIIIEpPOB, YTO OOECIEUMIO CHWKEHHE 3aTpaT KopMa Ha TPOIYKIHUIO,
YIIYYIIHIO Ka4eCTBO Msca. [Ipu 3ToM coXpaHWIUCh (PU3HOIOTHUSCKUE TIOKA3aTeId HOPM OpraHu3Ma.
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SUMMARY

HETERONUCLEAR CITRATES OF MICROELEMENTS IN THE RATION OF
BROILER-CHICKENS

Beshkenadze 1.A., Zhorzholiani N.B., Chagelishvili A.A., Urotadze S.L., Gogaladze M.A., Begheluri G.T.
and Klarjeishvili N.A.

P. Melikishvili Institute of Physical and Organic Chemistry, Iv. Javakhishvili Thilisi State University
Preliminary and main experiments were carried out to study the efficiency of microelement mixes added in 0.5%
to premixes made on the base of synthetic chelate compounds for feeding broiler-chickens. In preliminary
experiments, in the period of rearing we studied the following indices: dynamics of live mass at the age of 7, 21,
28 and 35 days by weighing individually the chicken, preservation of broiler-chickens, consumption of fodder
per chicken, consumption of fodder per kg weight gain, average 24-hour and absolute weight gain of live mass.
Preliminary experiments showed that addition of chelate compounds to premixes contributed to the growth of
live mass of broilers by 2-3% and to the decrease of fodder consumption by 3-5%. In the main experiment,
alongside with the major zootechnical indices, we studied the digestion of fodder, protein and fat, the efficiency
index of rearing of broilers. In balance experiments carried out on 35-day-old broilers, the assimilation of
nitrogen and fat were also studied. Some haematologic indices were also studied. Morphological indices of blood
pointed to the fact that blood was impregnated with oxygen and that it provided higher grade of metabolism and
swift growth of live mass of broilers. When the rearing was completed, we carried out control butchering of
broilers, performed and anatomical dressing of the carcass. The experimental data proved that the addition of
microelements (Mn, Zn, Fe, Co, Cu) in the form of chelate - citrate to the premixes had a positive effect on the
growth and development of broiler-chicken, provided a decrease in fodder consumption, improved the meat
quality, with presserration of physiological characteristics of body norms.

Keywords: citrates, chelates, biocoordination compounds, fodder, chicken, broiler.
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SUMMARY

WINE AGING ON LEE

Datukishvili G.A., Chanturia I.G., Khomasuridze M.B. and Geliashvili Z.E.

Georgian Technical University

The experiment was arranged by combination of the mentods applied in Champagne technology and production
of white wine by batonnage. During designing of the experiment, the good and negative points of both methods
were considered. Lee aging was carried out in bottles for 3, 6 and 9 months. After completion of malolactic
fermentation, wine was poured in bottles and different amounts of lee were added -1, 2, and 3%. Based on the
results obtained by laboratory analyses and sensory evaluation, the optimal technological operations and
conditions of aging of the wine on lee in bottles were worked out. The experiment confirmed that, during aging
the wine on lee in bottles at 10-12 C in accordance with the developed technological processes, there is no risk
of either formation of hydrogen sulfide and merkaptan or the wine oxidation.

Keywords: wine technology, aging on lee, Champagne technology, batonnage.
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RED DESSERT WINE ENRICHED WITH PHENOLIC COMPOUNDS
Kekelidze I.A., Ebelashvili N.V. and Japaridze M.Sh.
Institute of Viticulture and Oenology, Agricultural University of Georgia

Abstract. Numerous scientific investigations confirm that, among phenolic compounds of red wines,
catechins, flavonols, phenolcarbonic acids and resveratrol are characterized by high antioxidant activity and
sharply reduce the risk of numerous diseases. Nowadays an increasing demand for red wines on the world market is
conditioned by their antioxidant effect. However, according to the antioxidant activity, those red wines are
distinguished which are characterized by high content of phenolic compounds. Their concentration in wine depends
on the location of vine growth, the grape cultivar and techniques of fermentative maceration. We have developed
fermentative maceration technology for red dessert wine with the aim of its enrichment with phenolic compounds
(our “know-how”). The purpose of this work is to investigate flavonoids and non-flavonoids of red dessert wines:
control - prepared by the existing technology and test - prepared by the technology we elaborated — enriched with
phenolic compounds. For the preparation of the research objects, local grape Saperavi was used. The objects of
research were: 1. Test sample of red dessert wine prepared by our technology; 2. Control sample prepared by the
existing technology. By the HPLC analysis we determined the amount of phenolic compounds using the apparatus
Infinity 1200, USA with UV-VIS detector. The separation of components was performed on the chromatographic
column with reversed-phase sorbent Microsorb 100-S C18. The detection was performed at the wavelengths: 280
nm; 360 nm; 310 nm. The results of the study showed that, in comparison with the control the test dessert wine
sample had higher phenolic content: total quantity of catechins 2.9 times as much; flavonols — 4.9 times as much;
phenolic acids — by 55.8 %; phenolic aldehydes by 14%.

Keywords: flavonoids, non-flavonoids, red dessert wine.

Introduction

Numerous scientific studies have proven that, from the vast spectrum of biologically active
substances of red grape varieties and red wines, phenolic compounds such as catechins, flavonols,
flavons, phenolcarbonic acids, anthocyanins and resveratrol are distinguished by high antioxidant
activity. Phenolic compounds inhibit the development of free radicals, generated in a wide range in the
human body, significantly reduce the risk of development of cardiovascular diseases, diabetes 2,
various types of cancer and a variety of other diseases [1-7].

Numerous long-term studies held in 17 developed countries by the World Health Organization
have shown that in France where regular and moderate consumption of red wine is habitual, in spite
of having a diet relatively rich in cholesterol and saturated fats, cardiovascular disease percentage is
the lowest and the duration of life is the longest (known as the “French Paradox”). Nowadays it is
unequivocally confirmed that the basis of the French paradox is phenolic compounds which are
extracted from the grape skins and seeds during alcoholic fermentation. In addition, it is known that
the red wine has a good effect only in case if not more than 300-400 ml of it is taken per day by men
and twice less per day by women [8].

Phenolic compounds concentration influences red wines typicality, quality and antioxidant
activity.

Nowadays the growing demand for red wines on the international market is influenced by their
antioxidant activity. At the same time, not all red wines have an antioxidant effect. Due to positive
correlation between the phenolic compounds and antioxidant activity of the red wine, only those wines
have the antioxidant effect in which their concentration is high. The amount of phenolic compounds in
the wine depends on the grape variety, the location of vine growth and preparation technology [9-17].

Among red wines, dessert-type ones are popular.

Nowadays, on the international market (especially in the USA), antioxidant-rich products are
much in demand; their prices and sales rates are also high.

Elaboration of the innovative technology of red Georgian dessert wines with high antioxidant
activity is a very important problem in winemaking.

We developed fermentative maceration technology for red dessert wine with the aim of its
enrichment with phenolic compounds (our “know-how”). The purpose of this work is to determine the
amount of phenolics and to compare it in red dessert wines prepared by the technology we elaborated
and by the existing (standard) technology.

Materials and Methods
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For the preparation of the research objects local grape cultivar Saperavi was used. The objects
of the research were: 1. Test sample of red dessert wine prepared by our technology; 2. Control sample
prepared by the existing technology [18].

By the HPLC analysis, we determined the amount of phenolics using the apparatus Infinity
1200, Agilent Technologies, USA, with UV-VIS detector.

The separation of components was performed on the chromatographic column with reversed-
phase sorbent Microsorb 100-S C18 (250mm x 4.6 mm x 5.0 mm). The elution was performed in a
gradient mode at the rate of mobile phase feed equal to 1 ml/min. The following solutions were used:
Solution A - water/phosphoric acid (in the ratio of 99.5/0.5); solution B -
acetonitrile/water/phosphoric acid (in the ratio 50/49.5/0.5). The wine samples were diluted five times
with methanol and filtered through a membrane filter (pore diameter 0.22 um). The solvents and
commercial standards used during the analysis were purchased from Sigma-Aldrich (Germany).The
detection was performed at the wavelengths: 280 nm (catechins, phenolcarbonic acids,
phenolaldehydes), 360 nm (flavonols and ellagic acid); 310 nm (resveratrol). Identification was
conducted by comparison of the retention time of standard substances and defined components as well
as by using the method of standard substances addition known in special literature [19].

The investigation of phenolic compounds in the wine samples was carried out in triplicate.

Results and Discussion

In the research objects we have identified and quantified:
catechins: (+)-catechin and (-)-epicatechin; flavonols: quercetin, quercetin-3-p-D-glucoside,
kaempferol and myricetin; phenolcarbonic acids: gallic, caftaric, chlorogenic, syringic, vanillic,
caffeic, p-coumaric, ferulic, sinapic, t-cinnamic and ellagic acids; phenolaldehydes: vanillin and
syringe aldehyde.

Among phenolic acids, caftaric acid was present most of all in our research objects. According
to the literary sources, this acid is characterized with high antioxidant effect and is the main phenolic
compound in curative plants [20; 21].

It should be noted that caftaric acid in red wines from Saperavi was identified for the first time
by us.

In our samples, among flavonols gquercetin-3-B-D-glucoside was present most of all. Its
quantity is also high enough in red dry wines from domestic red grape cultivars [16; 17].

In the research objects, cinnamic acid was present as traces; the amount of resveratrol in them
was also low (1.5 mg/l). The amount of resveratrol in red wines was present as traces or up to 1 mg/I
also in other authors works [16; 22; 23].

The results of the study showed that, in comparison with the control sample, the test dessert
wine had higher phenolic content (see Table and Diagrams): total amount of catechins - 2.9 times as
much (96.8 vs 33.8 mg/l); flavonols - 4.9-times as much (38.8 vs 7.8 mg/l ); phenolic acids — by 55.8
% (100.9 vs 67.6 mg/l); phenolic aldehydes - by 14% (4.2 vs 7.7 mg/l).

Phenolic compounds of test and control red dessert wine samples

Phenolic compounds (mg/l) Test dessert wine sample Control dessert wine sample
Total catechins 96.76 33.52
Total flavonols 32.07 6.37

Total phenolcarbonic acids 107.63 69.09

Total phenolaldehydes 4.18 3.67
Caftaric acid 52.75 20.98
Caffeic acid 14.7 2.8
Syringic acid 12.3 7.6
Ellagic acid 6.7 1.5

Total identified phenolic 240.6 1126
compounds
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Diagrams of phenolic compounds content in the test and control red dessert wine samples:
A - total catechins; B — total flavonols; C — total phenolcarbonic acids; D — total phenolaldehydes; E — caftaric
acid; F — caffeic acid; G — syringic acid; H - ellagic acid; | — total identified phenolic compounds.

Total identified phenolic compounds in the test sample (240.6 mg/l) is twice as much in
comparison with the control (112.6 mg/l).
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Total content of phenolic acids in the test sample in comparison with the control is higher
mainly due to the quantitative increase in caftaric, caffeic, syringic and ellagic acids. Their amount in
the test sample is as follows - 52.75; 14.7; 12.3; 6.7 mg/l; in the control — 20.98; 2.8; 7.6; 1.5 mg/I,
respectively.

According to the literature data, phenolcarbonic acids along with the antioxidant ability
determine the sort peculiarities and influence on the formation and typicalness of the wine. Caffeic
acid has a bacteriocide action which is so high that its activity is often expressed by a certain unit of
penicillium [9].

Total quantity of flavonols increases mainly due to the increase of the quercetin-3-B-D-
glucoside. Its amount in the test sample is 31 mg/l; in the control — 5.2 mg/I.

The indicated increase in the content of catechins, phenolcarbonic acids, flavonols and aromatic
aldehydes in the test red wine sample can be explained by the application of the technology we
developed which provides far better extraction of these components from the grape pulp in the process
of alcoholic fermentation as compared to the existing technology.

The high concentration of monophenolics enhances the antioxidant effect of the test wine
sample, improves its quality and nutritive value.
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PE3IOME

KPACHOE JECEPTHOE BUHO, OBOT'AIIEHHOE ®EHOJIbHBIMU COEAUHEHUSIMU
Kexeannze U.A., IDoenamsuian H.B., [lzkanapunze M.III.

HHCTUTYT BUHOTPaIapcTBa M BUHO/AEIMA, ArpapHblii yHuBepcurtert I'py3uu

MHOro4HCICHHBIC HAYYHBIC UCCIICOBAHUS MOATBEPIKIAIOT, YTO CPEIH (PCHOIBHBIX COCIUHCHHUI KPACHBIX BUH -
KaTeXuHbl, (IaBOHOJBI, (CHONKAPOOHOBBIC KHUCJIOTHI M  PECBEPATPONT  XapaKTCPU3YIOTCSA  BBICOKOMH
AHTHOKCHJIAHTHON aKTHMBHOCTBIO M 3HAYUTEIHHO CHI)KAIOT PHUCK OOJBINMHCTBA 3a0osiecBaHuil. Ha mupoBom
PBIHKE HBIHCIIHUN PaCTyIIUil CIPOC HAa KpacHbIC BHHA BBI3BAH HUX AHTHOKCHIAHTHBIM 3ddexrom. OmHaxo,
HCXOJsl U3 aHTUOKCUIAHTHOW aKTHBHOCTH, BBIJACISIOTCS TE BHHA, B KOTOPBIX BHICOKO COJZEpKAaHUE (PESHOIBHBIX
coequHEHUH. X KOHIIEHTpalus B BHHE 3aBHCUT OT MECTa MPOU3PACTaHHs JIO3bI, COPTA BUHOTPaIa U METOIa
(depmenTaTuBHON Manepaid. Mbl pa3paboTaid TEXHOIOTHIO (EPMEHTATUBHOM Mallepallid ISl KPacHbBIX
JICCEPTHBIX BUH C IEJIbI0 UX oboranieHns: peHOIbHBIMU BelIeCTBAMU (Hallle «HOY-Xay») Llenbio gaHHO#i paboTh
SIBJISIETCS UCCIie[oBaHKEe (HIIABOHOUIOB M HE(IABOHOUIOB KPACHBIX JECEPTHBIX BUH: KOHTPOJIHHOTO oOpasiua -
M3rOTOBIICHHOIO [0 CYIIECTBYIONIEH TEXHOIOMMM U HCIBITYEMOro o0pasia -  HM3rOTOBJIEHHOTO 10
pa3paboTaHHOW HAMH TEXHOJIOTHH — OOOTalleHHOTO (EHOJIBHBIMU COCAMHEHUSMH. JlJisi MPHUTOTOBJICHHS
00BEKTOB MCCIIEIOBAHHS UCIIOJIB30BAIN MECTHBINH copT BuHOrpana CanepaBu. OOBbEKTaMHU HCCIIEIOBAHUSI OBLITH:
1. UcnsITyemslit 06pa3er] KpacHOTO J1eCEepTHOTO BUHA, H3TOTOBJICHHBIN HAMH IO pa3pabOTaHHOI TEXHOJIOTHY; 2.
KonTtposnpHblii oOpasen, M3rOTOBICHHBIM 1O CymecTBymomedl TexHosormu. C  THOMOLIBIO  aHaIHM3a
BBICOKOA((heKTHBHOM KUIKOCTHOH xpomatorpadueit (HPLC), wa ammapate Infinity 1200, CIIA, ¢ UV-VIS
JICTEKTOPOM MBI ONPEACTHIN KOINIeCTBO (DEHOIBHBIX COCIUHCHUIN. Pa3enieHre KOMIIOHEHTOB MPOU3BOAUIOCH
Ha xpomarorpauueckoil KojoHke ¢ oOpamienHod (asoit copbenra Microsorb 100-S C18. Jlerekius
ocymecTBisutack Ha JumHaxX BoiH: 280 HM; 360 HM; 310 HM. Pe3ynpraThl nccineqoBaHUS MOKA3BIBAIOT, YTO B
UCIIBITYEMOM 00pasiie JeCepTHOrO0 BHHA, 0 CPAaBHEHHIO C KOHTPOJbHBIM, (DEHOJBHBIX COCAUHEHUH OBLIO
Oospmie: o0Imee KOMUIECTBO KaTeXWHOB B 2,9 pasa; ¢grmaBoHONOB — B 4,9 pa3a; (peHONBHBIX KucIoT — Ha 55,8 %;
(heHONBHBIX ampAeruaoB - Ha 14%.

KuaroueBblie ciioBa: (raaBoHou/ b1, He(hIABOHOH/IBI, KPACHOE IECEPTHOE BHHO.
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SUMMARY

APPLICATION OF PERSIMMON TO THE PRODUCTION OF HONEY WINE

Khositashvili M.L., Buishvili G.T., Ardzenadze M.D. and Oshakmashvili Ts.Z.

Jakob Gogebashvili State University, Telavi

Shota Rustaveli State University, Batumi

Georgian Technical University

The paper deals with the application of persimmom juice to the production of alcoholic beverages. Volatile
substances and pectins transfer from the persimmon juice to the honey mixture. Being oxidized, they give the
beverage a mild velvety flavor.

Keywords: fruit juice, persimmon, alcoholic beverage, honey wine, flavor.
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SUMMARY

APPLICATION OF FRUIT JUICE TO THE PRODUCTION OF ALCOHOLIC BEVERAGES
Khositashvili M.L., Buishvili G.T., Ardzenadze M.D. and Oshakmashvili T.Z.

Jakob Gogebashvili State University, Telavi

Shota Rustaveli State University, Batumi

Georgian Technical University

The paper deals with the application of fruit juice to the production of alcoholic beverages. Plum (tkemali) iuice
is used in combination with the water solution of honey. It enriches the beverage with natural sourness and
desired chemical composition.

Keywords: fruit juice, alcoholic beverage chemical composition, flavor.
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SUMMARY

PROPHYLACTIC EFFICIENCY OF DIABETIC-PURPOSE CONFECTIONERY

Karchava M.S., Silagadze M.A. and Berulava 1.0.

Akaki Tsereteli State University, Kutaisi

The paper deals with the indexes determining the prophylactic efficiency of diabetic-purpose products. The
glycaemic indexes of developed diabetic products and alcohol-free beverages were determined. The results of
their clinical testing are given. It is shown that the developed diabetic products are characterized by a low
glycaemic index and their inclusion in the food ration of diabetics does not worsen their glycaemic index. The
level of the concentration of the glycosylated hemoglobin in the blood reduces by 20-25%.

Keywords: diabetic-purpose products, prophylactics, efficiency, glycaemic index.
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SUMMARY

NEW-GENERATION DIABETIC-PURPOSE PRODUCTS - RADICALLY NEW PRODUCTS ON THE
GEORGIAN MARKET

Karchava M.S., Silagadze M.A. and Berulava 1.0.

Akaki Tsereteli State University, Kutaisi

The paper deals with the basic scientific aspects of the production of developed diabetic products The efficiency
of the use of natural albuminous, fibrous, vitamin, antioxidant supplements rich in biologically active substances,
medicinal plants and Georgian mineral waters for their production with the purpose of giving them additional
therapeutic-preventive and health-improving properties is justified. Due to this fact, the resultant products are
considered as radically new for the Georgian market.

Keywords: diabetic products, efficiency, natural raw materials.
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SUMMARY

FLOUR CONFECTIONERY PRODUCTS FROM GERMINATING WHEAT GRAIN

Khutsidze Ts.Z., Pruidze E.G. and Dzneladze E.S.

Akaki Tsereteli State University, Kutaisi

The objective of the work is the development of flour confectionery of a functional purpose of new generation
on the basis of biochemical and technological research of the germinating wheat grain. The object of research is
the germinating grain and the flour produced from this wheat, which was used in the form of functional
additives. The best organoleptic indicators characterized the product in which 15-20% of wheat flour was
replaced with the flour from the germinating grain.

Keywords: flour confectionery, wheat, germinating grain.
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SUMMARY

KNITTED FABRIC STRUCTURE SELECTED FOR TREATMENT OF DIABEETIC ULCERS
Pailodze N.O.

Akaki Tsereteli State University, Kutaisi

The paper deals with the selection of the dressing for treatment of diabrtic ulcers. The requirements imposed on
such a dressing are considered. It is offered to use the knitted cotton fabric with interlacement 2:2 as a dressing
for treatment of diabetic ulcers. The fabric can be used in combination with medicinal and antibacterial
substances. The advantages of the offered dressing stemming from its structure and properties are demonstrated.
Keywords: diabetic ulcer, dressing, treatment, knitted fabric.
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SUMMARY

DEVELOPMENT OF AN EXPERIMENTAL MODEL OF THE DIABETIC WOUND

Buadze E.P., Pailodze N.O. and Abuladze N.B.

Akaki Tsereteli State University, Kutaisi

The paper deals with the problem of treatment of the diabetic wound and with the development of the wound
model. It was established that a chemiluminescent model (model CL), initiated by low-temperature oxidation
of cumene at T = 37°C, can serve as a model reaction simulating a wound in terms of the radical process. It is
shown that the steady-state concentration of peroxide radicals is provided by the standard initiator
Azobisisobutyronitrile - AIBN. It was found that the generation of radicals in the reaction corresponded to the
generation of radicals in the pathogenic "wound" as a response to damage.

Keywords: textile materials, reaction model, pharmaceutical substance, diabetic wound.
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