UJIFIEATIZIER(MIL
LINBINBES(Y)
LI IBN

GEORGIAN
ENGINEERING
NEWS

vol. 89, 2019



LOdSAMZIRML LS06IN6E™M LOSHLRIBN
GEORGIAN ENGINEERING NEWS, vol. 89, 2019

L5g@m>TMA0Le Lsobgob@e gowgdos
Lododmggaml Lsobgobdm s3spgdos

80053500 @IRSIBA(): s@bogn g@Sbyodgogro
80053500 @IRSIB)AOL 3MIRBONI: by@sd ggemoxsbsBgogo

LOMIRSIGOM FMIRIdOS
3. 309040 (LEpmgzs3gmo), 0. aecyodg (LoJsdmggenm), &. galiggo  (GyLgmo), b. gLomdgdmE®
(3999, 0. 99@0 (LErmgszgmo), . gobogggo (93050bs), @. 0gsbmgo (Gylgmo), o. godxEego
(95393900), 6. go@ogabobo (sgLEM0s), g. 393ge00dg (AYLgmo), 3. 3g@gseodgoea (LoJsGrm-
39600), 3. 30FMYMgo (JoOyobgmo), L. dobslosbo (Lmdbgmo), ™. bsdohgodgogro (LoJodmgg-
@), 3. 60godgbgm (dgmomlos), ©. bmgogmgo (GYLgmo), o. 35ddggo (5bgMds0x5b0), @. x0bg-

goboglo (o gs), &. gadsgammgo (4obobgmo), @. Lsoda@momgo (Hox.04900),
@. 0580 (39M3obos), ©. hmdsbodg (LoJoBmggamm), 3. xogsbodg (LboJo®mggerm),
S, %5bobdgmgo (5bgMdsoxsbo)

LOAIRVSIGO) LOdE™M
©. 3™MM0dg, S. Em@odg, J. dsboTgomo, 3. gsbhgodyg

International Engineering Academy
Georgian Engineering Academy

Editor-in-Chief: Archil Prangishvili
Deputy Editor-in-Chief: Zurab Velijanashvili
EDITORIAL BOARD

N. Edilberto (Peru), D. Chomakhidze (Georgia), G. Javakhadze (Georgia), A. Janahmadov (Azerbaijan),
P. Bielik (Slovakia), I. Gorgidze (Georgia), B. Gusev (Russia), I. Emri (Slovenia), L. lvanov (Russia),
A. Kabulov (Uzbekistan), K. Kozhogulov (Kyrgyz Republic), B. Katalinich (Austria),

P. Kervalishvili (Georgia), V. Kekelidze (Russia), S. Minasyan (Armenia), R. Ginevi€ius (Lithuania),
O. Namicheishvili (Georgia), P. Nikitenko (Belarus), D. Novikov (Russia), A. Pashayev (Azerbaijan),
L. Saidmurodov (Tajikistan), R. Shraft (Germany), A.Vasiliev (Ukraine), B. Zhumagulov (Kazakhstan).

EDITORIAL STAFF:
D. Gorgidze, A. Dolidze K. Makhashvili and M. Panchvidze

Georgian Engineering News (GEN)LTD

Address: TECHINFORMII, St. Kostava 47, Thilisi 0179
Tel.: 995 (32) 2335315, 2335122
Fax: 995 (32) 2335122
e-mail:nellym@caucasus.net
Internet: www.tech.caucasus.net
Copyright © by GEN LTD



mailto:e-mail%3Anellym@caucasus.net
http://www.tech.caucasus.net/

LSISANZIR I bS506IN6(M bLOSELI60, GEORGIAN ENGINEERING NEWS, v. 89,2019 3

LO®HIZ0

6306M6IN0 JLINIB0OL 50Jdd IBMO G3RSROL BI6IG0SDS
3@ (MJL03SGOOLSMB0L
205630 d30a@0 5.0, bsdobgodgoao .4, G535 s dgoaro d.o. 7

O PASPEIIMMOCTH INIOCKOHN JJUHAMUYECKOM 3AJIAUU
TEPMOJAU®PDY3IUU
bescyameunu 10.A., Kauaxuoze H./I. 21

SUMMARBILITY OF KOTELNIKOV DOUBLE SERIES BY LEBESQUE METHOD
Skhirtladze I.A. 25

TEPMOYIIPYT'OE PABHOBECHE ITWJINHJIPA KOHEYHOM JIJTMHBI
B DJIJIMIITAYECKON CUCTEME KOOPJIUHAT
TI'opeuoze /1.A., I'vnya H.I'., Huyxuweunu 3.A. 27

15333633 M-15063TBHOGOM 3GMIIBISOL BS6INBISOL
80535 300B®IB0ANS60 JIL3VGB IR0 3I0)MKR0)
8m0g0dy .5, byodgoeo b.s., d9bgbody &.65., bgdogdady b.g. 33

Mathcad 36(3@58IR 35®J3(F0 358MLObIRNTdS0S 3I03RIB
30®530RIR0 3MROMIBOL HISR0DIdS
Bbgodg 0.8, G308 dgogmo 8.5, 29GB560d) 8.8, I9Gx0269a00 8.8. 37

IT 30(MIAFBHI0L 35030l 3MIGNRO (Agile) BIFGMRMdNIS0
SCRUM-0L 8535000%30
@dobsdy 0.6, bygogarody o.y. 41

SCADA 0L3330L Vo®808Md0L 539RRJd0L bIdb( 3(M65GI30S
05G3R0OL RD65303IH0 LOBIS®IISN0)

0dbso dgo@o @.d, 3gwobgodgoemo 3.8, gobodsdgoemo b.s., bgwgobody 5.8 46

96303030(M6IR0 333BNRTdOL 60TS6MS 1LO3BBOL FIGHIZS
Bbsody 8.6, 35%6mg0 b.y. 53

3ORR030 dI6MdI0L 3m1(MIGILOAIdSR HR3J35bI
055685M0FIB0L LH30MLIB0
b5ddsbody @.0., 9GSy 0.9, bgdog@ody b.g. Fogsdy .g. 60

3IBMB0L VHLBIRTdS — FHM3OL 3IMROL 33 IBS-35AFXM3ILIdS
Bo@os dgo@o g.0., dggs6mzg0o 4.b, bodGxggmsdy by, Gabsdy 0.,
BYgdsarsdy .3, J5GJ9bs dgoeo b.. 63

3MAIRVSGOIB0 KRSIMINRIBINIdS  Jd6380L BODO3IA-33d56033
301333306 3obILOSMIBIRMS 860F36IRMBSL MO

Bo@os dgoao 3.0, dggs6mzg0 4.b, bodGxggsdy 6.3.
Gabsdy 0.0, Bggdsemsdy .3. 67



4 LIFSAFNIIRN bS06IN6 (™ L0SbSI60, GEORGIAN ENGINEERING NEWS, v. 89, 2019

335M60L 03013333 T ROL3INIBS>-FAM30L GOIRIBOL BIdSZRIGOL
808MBLOKBS RS 965R0BO

Bo@os Jgoao g.0, 89356mz0 }.b, bodxggarsdy b.g, Gabsdy 0.o.,
B9 sdy 0.3, Jo@f9bs dgoeo b.c. 71

BM3ILIG0 396400 d35D(MB3d Vd65G3RISOL 3IMMIR0O0)
Jsarsddgmody .9, peaody by, sgomosbo o.b., bs@oosdgoaro ©.p. 74

05656 3J3SR0 J6I®d0Id0L 353MII6IS0L 801B63d0 RS BHEASIIBMAHNIS0
39 bo@0 dg0e00-602b5dy J., 3B330dy b.or., gHogoas Jgoeo .7,

25636595 9.9 78

STRUCTURE OF A HAZARDOUS GAS LEAKAGE DETECTOR
IN RESIDENTIAL BUILDINGS
Prangishvili A.1., lashvili N.G. and Khutashvili 1.B. 82

436333030 350l JLOBEHNHM 3MBEASEIdOL ILOBIS
dgbdgomodgoaro d.s., 0sdgoao bg., gmw@yHdodgomo 3.0,
b3 dgoao 0.8, Joberdgomo .6, 84

GaAsP (0,65 <x<1) 8do®@ bl6S@IBT0 KRS 850) LOVBIIZINDI FIJ6OR
LAGIIGIBIBT0 RM3SRN IO ROBILOOL 3INMIKOL
053(N33RI3d> RS RdFITS33dS

B5B0 Jgomo J8., 8e@ygHdodgoamo g.o. 87

LO6OIROL  353(MBLLOBIBIN LB IIBIIBDLI SBABIFRNH30 KRd
880)560d3IR0 HIRS30@DIBOL To@3™MIFE0L 115301383 HIBIS0

30®JIGI0 Jg0a00 3.0, B5B0dg0e00 Ja. 93

BJIUSIHUE BBICOKHUX JJABJIEHUM U TEMIIEPATYP HA CTPYKTYPHBIE
IIPEOBPA30OBAHUS CAKHU B ITIPUCYTCTBUU PACIIVIABA Ni — Mn
Jonaosze H.T., llepooze M.IIL., Asanumeunu 3.A., 3achasécxu C.H. 96

SR3dL3MB3MBOBOI@0 3SLOROL FORIBOL ©(MINIGON0

B3I6MRMINIG0 SL3IIB0

@easdy b, Fgderdy 8.0, sgsarodgomo b.s.,

dodo dgoemo 0.8., b0 bsdy .o. 99

ESTIMATION OF PROCESSES RUNNING DURING THERMAL TREATMENT

IN SOME COMPOSITIONS OF Na;COs - SrCO3 — BaCO3 — H3BOs - SiO:

SYSTEM BY MEANS OF IR SPECTROSCOPY

Gordeladze V.G., Gibradze M.I., Kapanadze M.B., Mshvildadze M.J.,

Loladze T.O. and Kebadze N.M. 104

AMBMAOL 85360B3IA0 353BSHOL 653BOROL B0OKRIdOL

BILOIRIFL(MSS dAIREMdIRINIIBAHMRIBNS6 3A0LBIRNDSIBS(MBHT0

L00M6330L IRIIBHMTORIGO d53MKREM300)

bogrsgody b.@., bogbogsdy a».8., pJoga@modioemo 0., s8ybsdy d.o. 108



LSISANIR I bS506IN65(M bLOSELI60, GEORGIAN ENGINEERING NEWS, v. 89,2019 5

9%06003 bESIOL SIBOL FobBDIA0 3J30L BOVOLI3TId YIRI0OL
33(7d0809a0 RS 303HMB3OMRMINIG0 560R0DDOL FIRIdISN

boga@ody 0.6., gggoefongmo @.g3, bu@bdsgs o.o 114
d30R3300L RIBIGAN6OLBH IR0 3MRKIKLOL dILOLIAS

dsbs dgoaro Jo., Bygdsemsdy 8.9, @eggodo 3.0. 119
KOHAEHCALUS TI'AJOTI'EHIJIMKO3U10B C TETEPOIIUKJIMYECKUMHA
AMHUHAMMU

Cuoamonuoze H H., I'axoxuoze P.A., Bapouaweunu P.O., Iupuyxenuanu H.A. 122

Hg(l) 35 Ma360R3306 350 IBd>BN3ID-d030IG0 d53MA33RI3S
300085dg J3., Jobogads dgoaro 3.6, armdgsbody .9, 390 Fomngaro d.o. 127

39363353350 8501385B03IM-d030IM0 BILT O8RS X568-850E@NGIBOL
830)MROL BOHdRIBI0

38390 Fomgano d.o., Js@bbsdy d.8., ag90@fFomgao 3. 129

ORRIZNRIBOL 35(1J3OBN3I@-J080IB0 ALV I3RS K06d-85E®0GI30L
830)MROL BO®HdRNIBI0

38390 Fomgano d.o., Js@Fbsdy d.8., g90@fFomgao 3. 131

0RO S6I30L 350 IAdBN3T@-d030IA0 FILV O3S
X566-85@B0GISOL 3IMROL d358MII6IN0)
38390 fomgero do., Gybos 8.4. 133

TIIRRIBIN0 ROI6IdOL 350)I3d>BN3IP-J030IB0 353(M33RI3S
8399 Fomgano d.o., Gzbos 3.0 135

R306MIdF0 &IBI 33BIRIAOL RS 5805301 3S6LOHLR3BS
dA(M3dBSMIGSBNIR0O 830(MKRNO0)
dsmododgogoo d.o., goarsdy do., Bbs@Bodgoao 6.6, dsmododgoaro o.4d. 137

(3036 M0 JOB0)IR0 YOMNIRO JIDI60L X0FId0LdS6 ORIBIR
R3060L RIFF0 BI6MRIGN 653D T30l ILVO3RS

gsbBsggao ».'b., 3u@ggbody @.4., 58@gbgeody g..
dsds@s dgoamo b.g., Jes@cbogs §.0. 140

(3036M0 JOB0)IR0 I6RIFIGO X0FIS0RS6 0RIB IR0
R3060L RIJORS6 KRO30RJ3OL 353MIMIBS

gsbBsggao ».'b., 3u@agbody @.4., B8@gbgeody g..
dsds@s dgoemo b.g., Jasdbogs 8.0. 143

0(M30@ROL KOMILOKOL FIBGIRIN0O 336IdB030 S6BOLISBOI0L
053(MJdI6ABOL 3593RI6d BIBOROLS RS RK3060L 303AMBRMBSbI
Jogems dgogmo by, gsggarody b.5., bogros 9.d., dodognrzydo 6.7 . 146

THI EFFECT OF BIOLOGICAL PREPATE “BIOKATENA” AND FUNGICIDE
“RIDOMIL GOLD” ON FUNGAL DISEASES OF TOMATO ROOT AND

RHIZOSPHERE IN BLOOMING PERIOD

Dvali G.Sh., Zviadadze L., Kobakhidze M.T., Lomtadze N.A. 151



6  bSISGNIIL O bSO6IN6H() bOSbKI60, GEORGIAN ENGINEERING NEWS, v. 89, 2019

MHOTOJIMHEMHBIE COPTA KAK NEPCIHEKTUBHBIN
METO/1 3AIIINTHI PACTEHUI
Kanuaeenu III. C. 155

NOJIUTEHHASI YCTOMYNUBOCTH U EE POJIb B 3AIIIUTE PACTEHUN
Kanuaeenu I11.C. 158

do@0)IR(O 3ILOL (Q.iberica Stev) 33I635@030 35656R3TdS 3d96IMOL
©™M30J@OR 3F@OR0 A3MBMI0L (Subsiccum )3Ibbd®IdT0
358mdody a.5. bodssdgoemo d.y. 161

LOdOAMBIRML A30603BOL dMAN-bSFIGOL 8(M6S533IMNOL RSGIOMO

BIOL DMRIBOL IRFIM3SHIMdS RS 38IZI6BO0L

LOBIIM-LS3IRNMAHSGOM KRMEOLANIdIS0

38 dody a.5. dggs@bsdy (.4. 166

L53SA0BIRML 1bO33IAEIR(M BORdLIVOL (3TIRMOKIdOL)

MEH3S6IR0  B@SIGO0L 33RI3d VS 35M0 3MINLIIB03IH

LOFISRIBIBT0 d353(IIJT6TdS

QJ§B0560 b.8., bsgogns dgoaro .o, 3357%0 b.g., depabsgs b.g. 169

OCHOBHBIE ACIHEKTBI IPOIIECCA KOMMEPIHUAJIN3ALIMY UHHOBAIIUI
TI'opeuoze U.A., 'acumaweunu 3.A., /ncasaxaose I.C., I'opeuoze /I.A., Xyyuwmeunu C.A.,
Byposcanaoze B.O., Xapmuweunu M.II., Haweunu I'. H., Mycepuoze P.P. 173

OUR AUTHORS (2019)



LSISANIR I bS506IN6(M bLOSELI60, GEORGIAN ENGINEERING NEWS, v.89,2019 7

630®M6IRN0 JsINIBOL 5d38S IHM0 B3ROROL BIEIBN5MS d3@MILOBSGOOLSAB0L

gA560Tgomo 5.0., 6530hgoBgomo @.9., G>I>b>Tgogo ..

baJodmggmml §g9d6ogg®o 9bogg@lodgdo

9gomo db@og, bgodmbym Jlgengddo Fo@mdmpagbogros bbgowolbgs o®Jo@gdd -
Aol godmm L3gJdco. Jgmmg dbGog, dOsgoe dgdmbgggeodo Fodmod@gds s@sf®HGogo
bAoGogg®o mgolgodgdols s3@mJlodsiools (Fomdmwagbol) sdmEsbs ©o f(X) 396diool
(5bobgol) bgodmbyge  f (X) JLgemsob gbsdsdobmdols spgool oyEoegdamds, GM@3S

xeR" [1-14].

396J30ol  83@mJbodsizool  sdmebodo  yggmoby  Lobasdpgoemm,  sandsm,
‘dgodangds  s@dmhbogls ddsgoagbosbo  (IMogogmbosbo) 39ALg3@®™mbo  (0byen. MLP
Multi-layer Perceptron) oo @oposgoyg®o Lodsbolbm g9bjiogool Jbgaro (obaer. RBF Radial
Basis Function). «x g hggb dgabg@egdom d@sgsmagbosh 39@lig3@@mbye Jligengdby.

JOogome9bosbo 3gALigddHMmbymo Jlgmo dgoagboaos dgdsgsmo ggbom, sdwg-
603y Bod Yo Bgbom s godmdsgomo Bgbom. bgoMmmbop [mgdygeo i ggobdo IMsogoen-
296056 390Lg33MMbym  Jlgendo bohggbgdos bob. 1-bg. ogo dgozogl bLyds@m@l o

o>JBogoiool s@s{@x0g g gybjiost.

bob. 1. ddsgomaagbosbo 3g0Lgd3@ombymo Jligmo ghmsEgtmo (3s6dbmemgdygmo) 3g56dom

‘dgloligen gem gdo (k=1,...,K) bgodmbolomgols ddsganwgds W, [mbgdoby ©s o4-
05905 {obosigmgdols Iy9edog 6 [930mob g@mow. sdol Jgogas N Foddmswagbl

‘dgdogoen Imbo3gdl o@ogoool g gyubdiEoobsmgol. sJBogoiool KubjEosm sOE my
0dg00mo, 094969096  gOmgyemgsbo  babGmdol, oby  3Jggobsowols (Oliver Heaviside)
R96J30ol, Fop@sd FomgdsBogygdse PROM dmbgdbgdygmos Jodg@dmmydo  Bobygblols
ob  Loadmopsms  gaoosbol  gybjiosms  mxsbosb  Lbgs @mdgarodg  Loadmowy®o
296300l (Logds-g9bdiool)  aodmygbgds.  dodg@dmma@o  Bobygblo  Jgdwgabso®owe
3oboliobwgmgde:

1-e%
tanh(x) = : 1
(x) 11 e X ()
ggges gdmbgggedo 1 3306dol godmlsligamgals sligmo boby odgl:
K
Yi=0;, = g(zwjixj 'HglJ (2)
=1

@539gb0dg  3356dols  3o@s@gayyde  ©s  dodpggdmdomn  dgg@mgdols g gy
bogds IOsgo@mazgbosbo 390Lg3@d®mmMbymo Jlgaol gm@dodgds. skgmo Jlgenols Gosy®o
Lobg bobggbgdos bob.2-by.
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dgdsgoemo gggbs gomvgeno ggbs 2o8mdagacmo gobs

bob. 2. 30535m 53960560 (3MogomE®MB0sb0) 3g@ligdd@mbo ghmo Bs@gmo ggbom (5JGogszool
396J305 35dmoyggbgds mMogg 8965B0. n, & 6 W Logowgmns LEGoJMEbILS (Los3M0E0 E0)
6036gd0 gbgds 3odggem o6 Igmdg xgbsls)

IGogo@e3gbosbo 390 bgdd@mbamo  Jugmol Y, 1=12 godmbsbgmgemo  Tgdwoge
Lobgls 0dgbls:

3 3 K
v o[ Suio(n) 0t <o Suia( Suin ot )t | ®
= =1 k=1
dg-3) mobogodomdosb dgodergds ©ogolizgbom, GMI IMsgoagbosbo 39@LgdE-
@mbaamo Jigmo s@ol X e R 993sgomo Loghol s@sfB50g0 350099BG0bgdnmo slob-
35 YeR" (5] m=3) a5m3sgom Logdzgby. 3068dgB@g00l GomTo godmools le<i Febg-

b0 (o HJK Foboigmgdgdo.  hgggemgddog, ©sdggool  Logydggendg,  doohbggs, @™I
>dBogoool g gubj30gd0 gOMbso@os ygges Rgbsdo s Fobolfs® s@ol 3bmdogoo.
bob. 2-bg yggems ¢9bsTdo godmoygbgds oJBogszool ghmo s 0gogg 9 Fubdios.
dgBobobs s godm@sbols (Xi,yi),i=1,...,N dmbo3gdgdols sbisbgols mgosalsb®o-
oo Logggomgbem ddsgoamagbosbo 3g@lgd@dombymo  Jlgeols dgdbs dgodangds hHodmys-

k k
5, 0) ) 3000090300 o

0dEgl Gmym®3 od dmbszgdgdol dmdygds Jlgaygdo (W
bom, dgdhggom.

303396 dgdegabsod@s  d0dobs®gmdl. d@sgeemegbosbo  39@Lg3R®Mbyeo
Jgegdo @ Jodgdda®obsmgol g3omggegl ymgaols begds LE®YJH ool ©sgollo-
0905, gbyg 0go GboEEgds Fodymo B9bgdoll AomEgbmds ©s bgodmbgdol (33obdgdols)
Mobgo ymgger 1gbsdo. 5JBogsiEool g9bdiool s®hggs mommgygmo ggbobsmgols sbggg
Jmgdge gBo3by begds s 0go 3bmbogn slobgow goboboangds. ¢Ebmd  3o@sdg@@g-
do, OMImgdoi ggnobgosl dmombemgls, (W;,QJ!() Fmbgdo wo Fobogegdgdo doohbggs.

Jlgeg@o  3o@odgBMgdoll  obowagbo d@sgogo  senam@omdo  s@Lgdmdl.  od
seam@omdgdl  Lfsgangool (olfsgargdol) ob wodlifogangdgar seramdomdgdl ¢fmeg-
396, LobEgdoms 0©gb@oxoz5i305d0 3o, GMAgenlbsi obobo dogznmgbgds, - 3o@sdgBOms
dgxolgdol  seym@omdgdl.  wegobsmgol  gggmsbdg  3bmbdomos  939a°3039gdols
sgmam@omdo  (obyeo. back-propagation algorithm) ©s @939669®a-do@ 33500F0L  senam-
@omdo, Omdgmoi dgM0z9e bESGLE03MLgdL g39mgbols (Kenneth Levenberg, Donald W.
Marquardt). 939353039900l sgram@omdo s@ols gMoEogb@ o seam®omndo, Mmool
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dO5go@o0  goMmosb@o  o@Olgomdl. @ g396d9®a-do@33oOA0L  sepam@omdo,  BoJHmdgb,
9BOM  989JHYO0s,  dog@sd  ogo  gmddoygdghgao  dgbbogdgdols  dgE  ImEP@@mdsls
demombmgls.

>d@0yo, IMsgomagbosbo 390Lg33MmMbymo Jugagbolomgol Lfsgmgdols seoym-
Homdgools 3OmE e ®s dgegabsodse yodmoyyg®gds:

5. gobolobrmgmgds Jlgeol LEGYJB®s. JugerTo brgds oj@ogsEool gybjiools
shggs s Jlgaools Fmbgdol ws Fobozgergdgdol oboiosgobgds.

b, gobolobrmgmgds Lfsgangdol senam@omdmsb ©sgogdodgdbygmo 3005393 gbo,
3mdgom, dgaemdol (Gemdomgdol) dobowgdbo ©mbg, gdmdoms (0@gdoEosms) dsdlods-
@0 HoMEPgbmds s .9.

3 begds Lfsgangdols saam@omdols aodmdsbgds.

©. 351 gdpgy, Go3 bgodmbymmo Jlgmo goblobwg@dyemo odbgds, dgogyo, 306-
39&0 Gogdo, dmfdgds bgodmbyeo Jlgeols godmlbslgmgmol dmgmomgdbon gsbmdo-
oo dgdogogno dmbo39dgdols 300mdgddo. o3 @O™ML Jomgdyan asdmdsgogr dbodgbgerm-
390l 5oMgdgh oMy Aobmdog godmdsgom Lowoggdmsb. Lsdmamem dgdm§dgds 9bos
bgomegl ©sdmyjogdbgeno dmbsgdgdom.

303909050 3odmoygbgds MATLAB-ol 999mga0 3@dsbgdgdo: newff, train oo
sim.

MATLAB-0ol newff 6@dsbgds obpgbl 3dsgomezgbosbo (IMsgsgombosbo) 39@lgs-
AO®byao bgodmbymo Jlgaol 29b900®gdsl Lobgenfmwgdom:

net = neff (PR,[S1,52,...,SNI],{TFLTF2,...,TFNI},BTF). )

d9-(4) 2o3mbobyagdsdo dgdgao dgdsgoemo  Lowowggdos Fomdmwagbogno: R —
dgdsgomo ggddmdol gangdgb@gdol Gomegbmds; XR — dgdsgsgo R gangdgb@olbsmgols do-
bodognyy® s o Jlbodoaed  Lowowgms Rx2as6bmdoggdols do@®oie; PR — dgdsgoamo
90 9396@ 900l dobodognyg@o o doJlodsgry@o  Lowowggdo;  Si - i-g@o  gg9bols
(i=12,...,NI) Bgo@mbgdol @ogbgo (9.F. «ggbol bmdo»); NI — ggbsms @oibgo; TFi -

I - 9600 5960l 5JB0go300L (569 aowsdi39d0) B9bdios, boggemolibdggo dgmsbbigdom -
«tansig»; BTF — Jbgarols L{sgengdols 39bdios, bogyeolbdggo dgmsbbdgdom — «trainlmy.
bob. 2-bg g3oJ3L:

R=K,S1=3S2=2,NI=2TFi=g.

newff  3@dsbgdols senam@omdo boggarolbdggo Vgmsbbdgdom s@ol @ggebdgdy-
350 3350E0L  segmam@omdo - trainlm. 3s@s3gBOms  bogyymolbdggo 360dgbgenmdgdo
seam@omdgdolongol Johbggeos Logo®syome s obobo wogs®ymos dmdbds®gdemols-
3ob. dodggaro dgdm(dgdol ML domo Ygagews 0@  bpgds. 3oModg@Bms  Lafyolo
360dgbgermdgdols g9bg@odgods o3BG Yo begds dAdsbgdom. swlsbodbsgos, ®md
domo  g9bg@o@gdymo  360dgbgamdgdbo  o5GHoMgdl  dgdmbggzom  boboswol s  sdo@md
3obygbo dgodangds ymggemgols bbgowslbgs ogml, oy seoam@omndo dgm@gods.

Jbgemols 0bogoomobsools dgdwegy, Jolo Lfsgmgds ofygds train 3@dobgdols Le-
dygomgdom. 530l dgogaoe  dopgdyen  dOsgomagbosh  39alg3BOmbye  Jlgeols netl
Lobgano gbokgds:

net =train(net, x, y), (5)

Los Net  os@ol NewWff e396Jo0m 29690009090 mogsdo®ggeo  dGogomegbosbo
(IBogo@©mbosbo) 3g@OLg3@d@mbyao  Jlgano; X s@ols gobmdgom dowgdygao dgdsgsgo
39Jdma0 K aobbmdogngdom; ¥ — aobmdgom dowgdgemo asdmdsgsgro  ggd@dmeo M
3obbmdoangdoom.

0dol  Igbodm{dgdeme, oy @sdgbo oMo  sbm®iEogagdls  dmbozgdgdols
330mJLodsiosls  (Joosbeomgdsl)  dowgdygmo  dBsgoemeagbosbo  3g@Lg3@®mbyao  netl
Jbgemo, 3099690m SIM 3Adsbgdol. asbmdgol Ygogasm Jomgdamo asdmlbslgmgmo s@ols
Y. Lodmgme d@sgsemeygbosbo 3g@ligd3@dambyamo Jlgaol godmlsligengerols dmeganody-
35 bpgds SIM 3@dobgdol @obdo@gdom ©s 3 godmlslgagmls ytest boddmeem gbodgds:
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ytest = sim(netl, x), (6)
Los Netl— wsliggbomo (gobsgy@mo) dGsgoemegbosbo 39MLg3dMmmbymo Jlgmos; X —
‘dgdogogmo gg9d@mao.

2obmdgzol dggaom Jowgdymo asdmbsligangano dgodagds dggo@e@moo I@sgoe-
Qgbosbo  3gOLg3dOmbymo  Jlgeols  ytest  aodmbobgmgml  ©s  Gompgbmd®ogoe
dgg3o05bmm 53 Jgarols bsdolbbo €=y - ytest ‘dgemdol  aodmmgmon  gobmdgols
gymggee T90Rombg. Lodmmme  GglGodgds, @bowos ¢bws ho@omogl ©0odme 00 gen
dmbo39990byg.

J393mm asbboggeos dsgomomo, Lowsi MATLAB Neural Network Toolbox godm-
49696000 3OMa@5doms 35390 3odmoygbgds Jlgery@do 3s®edgBMgools wslfsgamobsmgols,
OmEe dmbsogdgdo 3ogdodbyg dgdogom ©o godmdsgom Lowowgms dm@ols Jobsfgomdos
(830d3om, JmEgdgeos sbogoby@do ob gJl3g@0dgb@d e sw).

MATLAB s SIMULINK Lol@gdoms ao8mygbgdols bjgds sbg godmoyyndgds:

1. Jbgea@o mdogddol 9Jd6s ©s dolo oboiosgobsios. NEWFT 3@dsbgdols asdem-

49bgdo.
2. JLgamols Lfsgagds. train 3@dobgdol ao8mygbgds (xa9um@0 Lfsgmgds).

3. Jbgemols  godmloligangeools  aodmmgaol  dgogagdols  dgoodgds  Lfsgmgdols
36539990056 s Fmbogdms oEsliBn@gds. SIM 3@dobgdols godmygbgds.

newff  3@dsbgds m@ g96JGool slGnmgdl: segbl JLgml (5@ Jodgdda@ols
Go3l, bmdsls s ULfsgangdols sgoaym@omdols Godl) s 53@3mas@yde sbmd3zogegdls
Jbgeol 060oom@obgdol. 930653690 m@o  ff sl Newff 3@dobgdsTo «9hg9698L 6go-
Ombyao  Jlgmols Fodl: 3odpsdo®o  3ogdodols (feedforward). @owosgrgdo  Lsdsbobm
396J30gd0L Jlgargdolomgol aodmoygbgds  NEWrb 6@dsbgds, bomgnm jmdmbgbols (Teuvo
Kalevi Kohonen,) mgomm@asbobgdopo  @ggzobomgols  (SOM,  Self-Organizing Map) -
NEWSOM 3@ dobgods.

sdm3dbol slids: gobgoboammm MATLAB Loli@gdsdo @owsi g9bdios, dmdgaoi
399905 23mbsbymgdbom

y=1./((x-.3).7+.00)+1./((x—.9).> +.04) - 6
o> MATLAB Lol@gdsTo dglodargdgemos dobo aodmdobgds hUmMps 3@dsbgoom. ©slog-
39605, dglodgngdarmdols dgdmbgggsdo, 0d dmbszgdgdol dglodsdolbo bgodmbyemo Jlgano,
A®dgdlog FodmdmTmdls humps g9bjcos X oda9dgbdol 3gmomgdolsl [0,2] dmbs;-
390bg 20033990 dox0m.

hggbo sdm@Eebs m@o 396]B0basb dgoggds:

o, aobbm@zogagls  ddogogmaygbosbo  (AGsgom@mbosbo)  39@Lig3@Ombyo
Jugenols ofgmds Jmbs399gdby, dmpgeo®gds Jmbogl Jlgaol bbgswslbgs bmdobs ©s
bbgowolibgs L{ogangdol seoam@omdols 3o@mdgddo.

b, 03089 332093> ho@otgl Goposgy®o bodsbolm gygbliogdol Jlgengdby.

53mblbol 3Gm3glol sefgds.

) dGsgomR9bosbo 396 bg3EGmbaao Jbgero

Jmbo3999d0L Joboswgdow goggbgdm dgdrmagy d@dsbgdgdls:

X = 0:.05:2;y=humps(x);

P=x;T=y;

Jmbsi9dms a@ox040l dobowgdo 3o dogdodmagm sligm d@dobgdgdls:

plot(P,T,'x")

grid; xlabel('input’); ylabel('output’); title(humps function’)

Jgga0 dmEgdgmos bob. 3-by.
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humps function
100
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40 |

output

20 L XX

x ]
xxXXXxxxxxxxx

-20

I I I I I I I I I
0 0.2 0.4 0.6 0.8 1 1.2 14 16 1.8 2
input

65b.3. humps g«630s

dasgo@d@osbo  39@Lg3BOmbymo  Jlgeols LFsgergdol  senam@omdls  dgdwgyo
LJgds oggL:

>. Jbgmool  LE®JA G0l asblobpg@s. oJBogo3ool  ggbdaosms  o@hggs s
bgodmbyemo Jlgagdols 30M539BMgd0l, Fmbgdol ©s [obsigergdgdol, obozosa@obsios
boggerolibdgg 360dgbgamdsms  ©aygbgdom oboigosgobsizool 3GMEgEYOgdol Logyd-
390bg 5b ©odmyz00goms©, Lognms®o dmbsb@mgdgbowsb aodmdmobsdy.

d. 305g>@magbosbo  3galg3GOmbymo  Jugmol  oboiosmobsizos. MATLAB
Lob@gdsdo dglodsdobo d@Mdsbgds newff Lobom hoofgmgds.

a- bYogangdol sgoam@omdmsb ©s353domgdaemmo 3oMsdg@®gool dmigds, gmdgom,
3mdogngdols dohggbgdaols wobisdggdo db0dgbganmdol, gdmdoms (0GgdsEosms) dsJlods-
@0 Homgbmdol ws bbgs 3ol dbpaoglbo Lowowol.

©. Lfsgmgdol seam@omndol godmdabgds. MATLAB LolbRgdsdo gl train  d@dsby-
00 bpgds.

393900399 JLggrol ©o3GMyHgosb.
%  JLgeool @o3dmygd@gds
%
% x9® 303do0mMM0 30GEs3000 353doMol (BBsgomegbosh 3g@lg3R®mbym) Jlgels
net = newff ([0 2], [5,1], {'tansig', 'purelin'}, ‘traingd’);
% o newff 3@dobgos aoblsbeg@aglh 3oMwado®o jogdo@ol s@Jodgddamsb.
% 3o®ggemo [0 2] sGy9dgb@o aoblobwgmsgl dglslgmgmol ©0s35bmbls
% @ sbpgbl Jlgamol 35@sdgB®ms 0boiosgobsizosl.
% dgmag [5,1] sdy9dgb@o aoblabrmgdagl Jlgerols LEHGYJAYOSL ™G0 ggbom.
% 5 - 33obdgdol @obgo 30Mgge Rodya 59b65To,
% 1 - 3356d9d0l Goibgo odmdsgog )gbsTo.
% 939y 3ob0bobmgMgds oJBogsiEool g9bjizogdo ggbgddo.
% 30Mggee Qodgen 9650 s@ol 5 tansig gybaos.
% a58mdsgog g3gbsdo oMol 1 F@gogo purelin ggybjios.
% ‘learngd’ aobLobwg@agh Lsgangdol dodomsw Lfgdsls - y@s@ogb@ygemo dgmmwom
% L{ogangdol 3s®dgB@ms aoblobmgds

net.train Param.show = 50; % dggao solbobgds gmgger 50-9 0@g@s3osby
net.train Param.Ir = 0.05; % L{ogangdols Lohjomg g@owogb@yga gdsdo
net.trainParam.epochs =1000; % o@g®s@Eosms dsJlbodsga@o Gomgbmds
net.trainParam.goal = 1e-3; % @olodggoo 3mdoangds - ashg®gdols 3@o@g@oydo
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% JLgeools Lfogegds
netl = train(net, P, T); % 03gm@gdl 0geol a®Mo0gb@ye Bodls

% dggaoe dopgdygeo Jlgero obsbgds netl-do

% MSE 56093008 9®s — Lodygomm ggoe@s@yemo dgaemds (obyen. Mean-Square
Error)

Amam6 ;3 30{Igbgdom, 0@ gaoiosms dslbodydo dom§ggmos, doa®ed wsbsbyeo
dobsbo dowTgymo 5@ s@ol.

gb0dgbs>: mgy hggb o® Ygagodemos gOmbsodo Moibggdol ob dshggbgdargdols do-
©gds, gl aolsoggo®o @ gbos ogml. dobgbo olss, MmI Newff gybjizos 0ggbgdl dgdmb-
39300 @ogbgms 29bg@s@mal  Jugaol Fmboms ULsfgolbo 860dgbganmdgdols dgfdbolsb.
sdo@dmad yggms Lofgobo Jlgemo aoblbgoggdygmo odbgds ghmbsod@o d@dobgdgdol godm-
496930L 300693 dogs.

3090omds,  oby  Lodgomm  jgo@s@Gymo  dgaemdol  3gmomgds  g3mdoms
(0®gM5305ms) bAwoblsl, bohggbgdos bob. 4-by.

Best Training Performance is 28.8678 at epoch 1000

Mean Squared Error (mse)

L I I I I I I I I I
0 100 200 300 400 500 600 700 800 900 1000
1000 Epochs

bob. 4. LoTgommm ggopds@danmo Ygarmdol gogdspmdol Ly@smo

obggg @bowos, ™I 0GgAsEosms Mozbgol aob®Es oM 253mo{gg3l goydxmdg-
Lgool. dggo3mfdmm, @mam® gsdmoyy®gds bgo@mbyao Jlgeols s3mJLodsos.

% Jmegmo®gool 3bomn ©sgoyobmm, @sdpgbse Jodao dgegao doow{ggs, oy
dgloligemgenby ogogg dgdogomo P g9J@m@o 0dbgds asdmygbgdgemo.

% Output s@ols bgodmbyao Jlgenoli asdmbsbgmgano, Gmdgeoi 9bos dggome-
Om0 godmdsgoge dmbs39d9dmsb.

a=sim(net1,P);
% dggaol sggds ©s dgoodgool hogo®gds

plot(P,a-T, P,T);grid;
xlabel(input’); ylabel('Output of network and error’); title("Humpsfunction’)
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bgodmbyeo Jlgaol doge HumMps 5396 Jiools s3@mJLodsigools badolbo slsbygenos
bob. 5-by.

Humps function
100

80 |

60 L

40 |

20 |

Output of network and error

-20

input

bob. 5. Humps g96Jioobsmgols net = newff ([0 2], [5,1], {"tansig’, "purelin’}, traingd’) 6godebaamo
JLgmols Bogd obbmdE0gmgdgmo s3@mJLods3ool bsdolbol Lydsmo

doosbgomgds Logdome 39©0s, goblsggmdmgdon slsfyoldo. Gs dgodangds as3gm-
gl o3 9d56Dg Lyg@omol aodmbslfmdgoeoe? m@o godmbsgsgo boswos. bgo®dmbyao
JLgaooli gggems 3OMdagdsls hggb gofywgdom Jlganol bmdol ®3Bodsga@o g sHo,
3Mb0gd o 360dgbganmdols goblsbmg@ols Logombol Fodmk@olsl. yogbodoma Jlgeols
bemds. Jop®od o6 ©ogogofgmm, AmI 5ol mob Jmbggl dgBo JLgeydo 3s@sdg@@ols
dgdmBobsi. s30@md gbos ggoblmgogl, GmI dmbsigdgdol FgoGomgdo gbps ©o@dhgls
JLgeg@ 3o6539BMgddbg 3gBo Oomwgbmbom. Jgmmyg aodmbsgsemo 0dbgdmws Lfsgegdols
seam@omdol 9839JB MMl AobOws ob Lymsi dobo dgigems.

aogbodemm  Jlgamol bmds, Gobomgolsi aodmgoygbmm 3oMgge Bodym 1gbsdo
20 ggobdo, 5-0l bogmsw:

net = newff ([0 2], [20,1], {'tansig’, 'purelin'}, 'traingd’);

53 dggbgde ©@obo@hgbl, aodmgoygbmm saam®omdol ogogg 3o@edgB@gdo s
99390390 Lfogergdols 3@mEgLL.

net.trainParam.show = 50; % dggao sobsobgds gmggen 50-9 0dg®oEosby
net.trainParam.Ir = 0.05; % Ufogagdols LobhJodg adowogbd e bgdsdo
net.trainParam.epochs =1000; % o@g@s@Eosms dsJlodsyg@o Gomegbmds
net.trainParam.goal = 1e-3; % ©olodggoo 3mdoagds - ashg®gdols 3@o@g®oydo

% JLgeools Lfogegds
netl = train(net, P, T); % 0dgm@gol 3ogeol a®oogbGye Goldl

L ogagdol g@oogb@ygaro dgomeol godmygbgdolsl dobboe wsbsbyeno 0.001

bowool dgEomds ggansgsi 39® odbs domfgyao, dog@sd Lo@Gys@os 360dgbgarmgbowe
25793 Mgbs, AmamA3 gl bob. 6-sb hobl.
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Best Training Performance is 0.22441 at epoch 1000

Mean Squared Error (mse)

0 100 200 300 400 500 600 700 800 900 1000
1000 Epochs

bob. 6. bolfogmo Jugmol podmbsbgmgmo YgEemBol jHgdspmds (9F93a80 Fooo)
©slsggd (396d@0M0) mbolsggh 1000 gdmdobomgol Lfsgmgool y@swogb@ o
sgmam@ondobsmgol

as>b@ogeno net = newff ([0 2], [20,1], {tansig’, ‘purelin’}, ‘traingd’) 6go®mbyao Jgenols
dog® HUumps 5396 J300L 530 JLodsizools badolbols Ly@osmo dmzgdgemos bob. 7-by.

Humps function
100

80 L

60 |

40 |

20 | /

Output of network and error

-20

input

bsb. 7. Humps g96jzoobsmgols net = newff ([0 2], [20,1], {"tansig’, 'purelin'}, "traingd") 6go@mbyeno
JLgmols Bogd obbmdEogmgdgmo s3@mJLods3ool bsdolbol Lydsmo

309oomdol IO YoEsb  dgodangds  ©ogoliggbom, @md  Jlganoli 3o@539B®gdols
3o99xmd9Lgdol  dobLL  0@g@oE0sms  (g3mdoms) ©sds@goomo  gobOsi3  dmpggdws.
30650006 dgemdol  939ao303ggdoll  sam@omdo  a®Me0gb@ols  yodmlsmgmgasw
dDogo@agbosbo 3g@lig3BOmbol mboms dgigemolomgols (obyen. back propagation gradient
algorithm), @mam® 3 @bmdoaos, bgmos, 9bws Imobobxml Lfsgemgool Ubgs, 9x@®
999JB 90, seam@ondog.
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Lobgmomd@d, dogdodmmmn  g39bdgda-do®godmo@ol (L-M, Levenberg-Marquard)
dgoeel, Gmdmol asdmdsbgds trainlm 6@dsbgdom bpgds. sdslmsb ghmop ya®dm d3z06y
bmdol Jlgeno godmgoyggbmo - dbmerme 10 3356dom 3oMgger god e 9bsTo.

net = newff ([0 2], [10,1], {'tansig’, ‘purelin’}, ‘trainim’);
% 3505993 gd0l aoblsbrmgms

net.trainParam.show = 50;
net.trainParam.Ir = 0.05;
net.trainParam.epochs = 1000;
net.trainParam.goal = le-3;

% JLgeools Lfogagds

netl = trainlm(net, P,T);
30905mds Lfogmgdols L-M saoam@omdols godmygbgdolsl bohggbgdos bob.8-by.

Best Training Performance is 0.00098763 at epoch 544

Mean Squared Error (mse)

0 50 100 150 200 250 300 350 400 450 500
544 Epochs

bob. 8. bobfogmo Jugamol po8mbsbgmmgmol Fgsemdol (9Fygado Fodo) 3@gospmds wslsdggd
(396J&060) Embgbmsb 544 gdmJobsmgol (0@ gmsiEoobsmgol) bFsgegdol L-M (mg396d96-
350 3350F0L) semam@ondol gsdmygbgdolisls

530 Jbodsiool 3emdogngdols dglsdsdobmdols wsbswygboe 1393050353000 gob-
Lobegdgan olsdggd goob@slomsb Jogds®mmm dgdwgy dMdobgdgdls:

% dmpgeodmgdols dgoga0

a=sim(netl1,P);

% D990l 53900 s gomgdols ho@omgds

plot(P,a-T, P,T);grid;

xlabel('input); ylabel('Output of network and error"); title("Humpsfunction®)

V993900 3Gox50sgms© slobymos bob. 9-by.
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Humps function

100 ‘ :
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-20

Output of network and error

o oz o4 o6 08 1 1z 14 16 18 2
input
6ob. 9. Jlgeol asdmbsligmgmols s dolo S3G@JbodsiEool Fgsemdol (3gmomgds gbsligamgamols
G3gomgdolsl (9g9639My-3503g50A0l  Lfsgmgdol saam@ondo)

gbowos, @mI L-M senam@omndo 360d3bgamgboo 3@ L{@sgos ©s 939803039-
@9b0l dgomEmsb dgos@gdom ol 930Ms@gbmds oJgl. yydopwgds 9bws aodsbgoawgls
03 250M9dm9d5bgi3, @M 2odmygbgdymo oboiosgobsiools dglsdsdobop  seoym@omndols
30 gdomds dgodangds 0gml bgenoz s Li®sgoe.

o0 gdmdl sbggg dggombgs dmdggdols dglobgd: gobomgoeolifobgdgemos Losd®m -
Lodszom ggbdiool  ygges @@Igao s gosb@s bm@dowsb (sbmdsgos), my gl s@ols
gbs@olbem, ,,bdsy@on wodydyosbgdygeo™ dmbsigdol dgwge0?

OmEe B9bios Logdome aarggos, 35dob dJobo 53GmJbodsiool 3Gm3gldo dGsgs-
3960560 39O Lg3BOMbyao Jlgeo godgggnee Lodmymgl o>fyogods.

JLgeools dmwgeodgds sbgm  gomo@Mgdsdo sdmyzogdgee dImbs39dgdby  ybos
deolobyml.

dogomoms, my 094gbgdgb, gmdgom,

(X] =0:001:2;yl= bumpS(X]); PIl=xI;TI = y];)

T90@0agdl, dmdmgdoi aobmoglgdygamos @sdb§sga gen
(X=0.'.05 : Z,'yzbumps(x);Pz x; T =y;)

dmbs39990L dm@ol, 35Tdob dgamds dzodg @hgds o goblibgoggds bob. 9-y06
dbgano gbodhbggo 0dbgds. sbligm dmbsigdgdl BglGy®d dmbsigdgdl 9fmwgdgb.

5Jgeb  godmdobs®y dgodengds ©ogsliggbom, GmI Lsgdome dOFYge (ae0yg0)
>Mgdo bgodmbymo Jlgargdo dg@ Lodbgangl gobozol s3@mJlodsiools asbbm@ogeg-
dolol, godg 9guem LYGsgsm 3gsmgdswo dmbsgdgdol dgdmbgggsdo.

d) @oosgramo bsds bobem ambii;0960b Jlbgargdo

sbens  oglobmm  @oposgry@o  Lodobolm  Jlgaol  asdmygbgdom  oligmo
do03mmJbodo@gdgero B9bdiool 3mgbol sdmEsbs, GMmdgeroi dgglodsdgds dmbszgdms 41

Fao@omb (1+(2.0-0.0)/0.05=1+40=41).

@oEosy®o badsbolm Jlgamo s@ols m@ggbosbo (mO©Mbosbo) Jlgero, Gmdgano
Jgagos GoEosgy®o Lodbsbolbm bgodmmbgdbol go@ymo ggbolasb s {@xogo bgo®m-
bgdols 2odmdsgogo Rgboligob. oGy @gbom 2odmygbgdymo Go@osgy®o yowsd39do
296300l Hosdydo go@ds Inigdygeos bob. 10-bg. Lomsbopm dGgo sagdygaos dgdwg-
30 8Mdobgdgdols Logydggenby:

p=-3:.1:3;

a = radbas(p);

plot(p,a); grid;

xlabel('Input p'); ylabel('Output radbas(p)); title(' Radial basis function’)
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Radial basis function

09 |

08 |

07 L

06 |

05 |

04 |

Output radbas(p)

03 |

02 L

01 |

Input p

bob. 10. goG o ggbom o8mygbgdaeo Goposg@o aoesdi3gdo gubjiool Gody@o gm@Is

Bodga ggbsdo ymggamo bgo@mbols Fmbs o [obo@gmgds aoblobrmgmogl Lodes-
bobem Gowosgry@o gyblool dpamds®gmdsbs s Logsbgl.

ymggeo §Ox0g0 aodmdsgsgo bgodmbo Jdboli bligbgdyemo @swosgy@o gubjicog-
b0l dgfmboen  xsdl. Fmbols ws Fobsigagdol Lfm@o 360dgbgarmdgdom ymggeno ogbo-
Lomgol @s godygeo bgodmbgbols bogds®olio Gomgbmdom, Mswosmy@o Ladsbobm Jlgero
‘dgodargds dggbodsdgdmwgl b6gdoldog® By9bj3osl bgdbolidog@o Laliyg®ggamo LobylEom.

‘dgodangds newrb g9bjzools godmygbgds @oosgry@o Lodsbobm Jugaols LF@s-
Qo dgdbobomgols, GmIgamoi Rubdiool s3@mJbods@osl obpgbls dJmbsgdms  5dogg
VodHoagdby.

MATLAB Lob@gdol d@dobgdoms (3bmbdsdopsb swgogsm dmodmggds seoam@on-
dob Igdpgao o@{g@s.

0530530039 s© RADBAS ¢39bols bgodmbgdo o@ oJ3l. dgdwgao bodoxgdo dsbod
d9gma©gds, goeeg Ladygsamm 3go@s@ygmo dgaemds @ ©sofggl GOAL-bg (g.0. Jobob-
bg) ods.

1) bodogeegds Jlgeols dmegaodgds.

2) 0dgdbgds dgdogoemo gg9dBmmo goowgbo dgEmdon.

3) RADBAS ¢9b0l bgo®mbo gds@gds 53 ggd@mdol Gomao Fmbgdom.

4) PURELIN g3960l {mbgdo bgansbens dgo@dbggs dgiemdols dobodobsioolsmngol.

Jmbs9dms 2gbg@o300 dggegoy@dom brgds:
X = 0:.05:2;y=humps(x); P=x;T=y;

newrb d®dobgdols ¢do®m@ogglo gm®ds sligmoo:
netl =newrb(P,T);

3qbosbo (humps), d@sgodmpamado, Rybjaogdolomgols  Jbgaols  bfsgagds
dools Lobyyes@mdsdEy s, dygo0s©, Lodbgamgms aohgbsdwg Lfsgangdol 3@m3gLdo.

Jopgao®gds o  dgogaol  a®sgoggmo  Fo@mdmeagbs dgdpgao  d®dsbgdgdols
Log3ydgger by bpgds s sbsbyaos bob. 11-byg:

a=sim(netl,P);

plot(P,T-a,P,T); grid;

xlabel('Input’); ylabel('Output of network and error’); title(Humps function approximation -
radial basisfunction’)
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Humps function approximation - radial basis function
100

80 |

60 L

40 L

20 L

Output of network and error

-20

Input

bob. 11 39bgd0b 83OmJLodszos s gaemdol bsbosmo

a®o3030 (bob. 11) gg0hg9b9dL, ®md  Jbgawo osbegbl  3gbgdol s3@MmJLodszoshs
(do0 doobanmgdsl), dop®ed gaemds bogdome ©owos. 3GMmdaagds obss, Gmd Jlgaols
M0 3005393@0bomgols bogygaolibdggo d60dgbgermdgdo 5@ 09y olyg goGaos. Labgan-

©md, by@smo bogrgamolibdggo 860d369emdgdoliomgols sbgmos: goal  (3obsbo) — lisdee-
e 330005090 Jggremds goal =0.0;spread (po36g35) - Goosma@ Lsdosbolim ¢eb-
Jaooms godbgge spread =1.0.

Jmgdge dogomomndo 9390gL boTgol 3609gbganmdgdbg dgghgmmgm: goal = 0.02
u spread = 0.1:

goal=0.02; spread=0.1,
netl =newrb(P,T,goal,spread);

hogo@o®mm dmwgeodgds s ogbsbmm dgogyo gdwgao d@dobgdgdols Logeyd-
3oz by

a=sim(netl1,P);

plot(P,T-a,P,T)

xlabel('Time (s)"); ylabel('Output of network anderror");
title("(Humps function approximation - radial basisfunction')

sbgmo s®hggobo LEygmose bbgs bsdmemm dgogaom dJmoghogds, Goymeg gl
bohggbgdos bob. 12-by.
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Humps function approximation - radial basis function
100

T T T T T T T T T
[
/
/
80 | | d
/
[
[
| |

| \
60 | | \ i
| \

20 | | ]

20 / \\7 /—/ \ 1

-20 L L L L L L 1 1 1

Output of network and error
-

Input

bob. 12. Bmbs3gdms 600l 3gbgdols s3GmJLods0s 0boEos@obs300L bogymolibdggo spread
3565393@ol gdz0dgd0bsls

bd16go@0go© hbpgds jombgs 0dols momdaby, my @s 360dgbganmds ozl @o@os-
@90 badobobem @9bj3ogdols 3s@5dgB@ms godbggols LodEodmgl o6 @G> bpgds dobo
3obOOlsls?

boggeolibdggo spread =1.0 Fgdnbgggolomgols 3GMd@gds damdo@gmdls dognosh
©oE 2odbggodo, Moz bgdgBoe ogbdmgdyge sdmbsblibl odanggs. Lfsgangdol senam-
@omdo dmomnbmgl do@@oiol dgddybgosl, by 0bggdlosls (obyen. matrix inversion) o,
35dolosady, sFywgds Lobayams®mdols 30moagdalsi. spread 3o@sdg@®mol 9390 >Ghgg0-
Lol dgogao Logdome wods gdogmezom gdganos.

Lobmposwme  Loob@gagbms bbgs saam@omdgbols dgdm§dgdsE, Omdegdoi ©o-
35890 gdygaos  Moosy®  Lodobolim  o3ubdiEosbmsb o6 Ibasgl (gmdzom, EWRBE,
NEWGRNN, NEWPNN) Jlgengdmsb.

23000, dOsgoemagbosbo 39Ol 3A@Mbyao s Lodsbolm Gowosey® ybjios-
0o bgodmbyao  Jlgengdo godmygbgdyaos gybjiosms 53@mJlodsizool (dosbamgdols)
3bmdogno  3GMbengdol  Jmpgemo®gdolbomgol. Lbgowslbgs bgodmbyao  Jlganols 995394-
AYOMIS Sbogobpgds s dm{dwgds 3bmdogmo g@omby@o humps gybjizools Lodgoey-
dom MATLAB bLol@gdowsb. @oibgomo 9Jl3g@0dgbGgdol dgogagdom bohggbgdos, @md
AgbBoMgdym bgodmbya Jigagdl dm@ol Lodsbobm gybjiosms bgodmbye  Jlganls
93005 gbmds 53l FMsgomazgbosh  (3Mogommbosk)  3gMlLg3@Ombmsb  Igoo@gdom
396J300L 83@mJbodsiools Lohfs@ols s LobybEol mgsglisb@oboon.
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SUMMARY

NEURAL NETWORKS DESIGN FOR APPROXIMATION OF ONE-VARIABLE FUNCTIONS
Prangishvili A.1., Namicheishvili O.M. and Ramazashvili M.T.

Georgian Technical University

In this work Multilayer Perceptron (MLP) and Radial Basis Function (RBF) networks are applied to model
known problem of the function approximation. The performance of the various neural networks is analyzed and
validated via some well-known benchmark humps function from MATLAB. The experimental results show that
among the neural networks tested, Radial Basis Function (RBF) neural network is superior in terms of speed and
accuracy for function approximation in comparison with MLP network.

Keywords: multilayer perceptron, neural network, a network of radial basis functions, approximation of
functions, the system MATLAB
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O PASPEHIMMOCTH ITIOCKOM TMHAMHWYECKOM 3AJAYY TEPMOIA®®Y3UN
bexyamBuan 10.A., Kauaxuaze H. /.
I'py3uHCcKkHil TeXHHYeCKHI yHUBEPCUTET

OcHoBHas nuHamMHu4Yeckas cucreMa auddepeHnrnaibHbIX YpaBHEHUH CONMPSKEHHONW TEeOopuu
TepMoaAn(GPy3UH U30TPOITHOTO YIIPYroro Tena uMeet Buf [ 1,2].

L( 0 ,stju(x t)="P(x1)

OX

0
rae L(a— , %) - MaTpUYHBIN UG PepeHIUANBEHBINA oniepaTop pazmepa 4x4.
X

(&2 hEd
ox ot OX Ot )| ,,4

o° o? .
j (/JA :0_] j _(ﬁ“+:u)a ox ’J’k_112

X;OX

g r
R R[>
9..)|Q) Q)lQ)

=

j O Lm0 k12 j=34
7128taxk kj 71—2 axkv ] )

] 5“(5, A-a, j +(5, 1)a1 LKk, j=34

i
A/
S
le

U= (u,us,u4), u= (ul,uz)- BEKTOP CMELICHUs; U,- M3MEHEHUE TeMIepaTypsl; U,- «XUMHUYECKHID)
noreHuuan cpeasy; ¥ = (1//1, Vo Wa, W 4) - 3aJJaHHBIA BEKTOp, X = (Xl, Xz) - TOYKa CBKIIKI0BA IIPOC-
tpanctBa R?, t - Bpems, A - jBymepHblii omepatop Jlamnaca, & x - cumBon Kponeke-
pa, A, 1,7;,8;,9;, j=12,a,, - usBecTHslc ynpyrue, TepMudeckie u AU y3HOHHBIC OCTOSHHBIC

[1,2].
ITycth D, xoneunas o0xacTp OTpaHUYCHHAs KpUBOU S., IIpAYEM

S, NS | = @, kK= j,k, j=0,m; S, -oxBarbiBaeT Bce OCTANbHbIE, & ITU MOCIEAHUE HE OXBATHIBAIOT

ApYT ApyTa,

D« =D, US,, S={JS,. D=D,\|JD«.
k=0 k=1

I, = {(X,t)Z xeD, te [0, oo[}- OECKOHEUHBIH HIIHHIID,
S, = {(X,t)Z xeS,te [O, 00[}- OOKOBas IIOBEPXHOCTD LIUIUHAPA.

w)mCz(Hw)

=

Bamaua 1. Haiitu B wwmsHzpe perymspueii  Bektop U eCl

YIOBJIETBOPSIIOIINN YCIOBHAMU
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v(x,t)ell, : (aa ajU(xt) ¥(x,t),

X ot
VxeD: Ilmu(x t) = (x), IimM=(p(1)(x)

t—+0 t—+0 ot

limu, ()= 0 (). =34

U*(y.t)=F"(y.t) k=0m,
R %,n U(y,t)| =FX(y,t) k=m +Lm,,
v(y,t)e S, :{[ T -
) P%,n U(y,t)| =F%(y,t), k=m, +1,m,,
- s T
Q a,n U(y,t)| =F*(y,t), k=m,+1m
1 U1 OOJIBIIMX 3HAYeHUH {
AU (xt)|
EEEy <c-exp(ogt), =1 +1,+1,, 1=012, ¢>0, 5,>0.
3nech n=(n n )—opm BHELIHEN HOpMaH B TOYKE yeSs;
ou, adu, ou, du,
RU = (HU 6n3 E)’ PU =(HU ,—u,,~u,), QU:[ - 8nj HU =Tu - y,nu, — »,nu,

- BeKTOp TepMo () Py3HOHHOTO HampsuKeHust [2], qo( D = ((pl( ),qaz ) j=01, (/) i ), j =34

Fo = (f (k), fs(k), f4(k)), ) = (fl(k), fz(k))— 3aJlaHHbIe J0CTATOYHO raakue GpyHkun [1,2].

3amaya He UMeeT 00JIee OJTHOTO PEryJspHOro pemeHus. Jloka3aTenbCTBO MPOBOJUTCS TAK XKE
Kax B [2].

Beeznem BekTOp UO(X,t)=U(X,t)—V(X,t), rae U(X,t) - pellleHHe HCXOMHOH 3amaun, a
et IRRE &

V0= ()= (v v ) Vix D)= 3l v xt)=e S g
k=1 K3 k=1 K2

x)

Scno, uto U (X, t) Oyner penieHueM 3a1a4u lo ¢ 0THOPOAHBIMU HaYaJIbHBIMH JJAHHBIMH.
I[TycTs T=0+iw- KOMILIEKCHAs nepeMeHHas B HOIYIIOCKOCTH
. ' r_ o o
T, = {T ‘Rer >0, > 00}, rue o, = maX{O'O,O'g }, O .- HEKOTOpBIA KOHEYHBIM mapamerp [l1].

(DopMaJILHBIM MMPUMCHCHUCM Hpeo6pa30BaHI/Iﬂ Jlannaca
+o0
U,y(x,7)= Ie"'tuo(x,t)dt
0

MoJry4acMm 3JUIMOTUYCCKYIO T'PAHUYHYTIO 3a1avy:

3anaua | . Haiitn B o6mactu {X eDrer, } perynsprsiii Bextop U (X, 7) 3 yenosuii
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L2210, (x r)=%,(x 7)
oX
Uo+(y' T): Fo(k)(y’ T)’ ye USk1

k=0

— 5 R + R my

R a_,n Uo(y,z')j| = Fo(k)(y,r), ye Usk’
i y k=m;+1
— p R + R M3

Pl — . n Uo(y,r)} = Fo(k)(y,z'), ye Usk’
i 6y k=m,+1
_ 5 A o m

Q —.n Uo(y,r)} =R (y,7) ye UUs.
i 6y k=mz+1

A

EnnncTBeHHOCTH pemeHns 3aaadn |, nokassiBaeTcsi Tak ke Kak B [1],c yd4eToM KpaeBbIX
YCJIOBBIH.

Pemenne 3agaun |, nmem B Buze

L]O(x,r)z—%lG(x,y,D(ml),if)%o(y,r)dy—%iﬂﬁ[%,nj "(x, y)} Ny, z)dyS +

k=0

P 3 [l ylys+ 3 j[ [ j y)} Ayys+ 3 IH a ’an* (X’y)}*go(y)dys.

k=m;+1s, k=m,+1g, k=m,+1g,
3necs D™ = D, \UBk, G(X, Y, D(”“),ir) - ensop 'puHa 3a1aun io, npu
k=

o<m, (m =m,=m,=m).
CymectBoBaHue TeH30pa [ puHa BBITEKAaeT U3 pe3yIbTaTOB MOIY4YEHHBIX B padoTe [2].
R,Q - conpsokennsie ¢ R,Q - omeparopsl, * - yka3blBaeT Ha ONEPALMIO TPAHCTIOHUPOBAHWS,

(p(y) HEU3BECTHBI BEKTOP U JJIS €70 ONMPEIEIICHUS TOIydaeM CUCTEMY CHHTYJIIPHBIX HHTETPAJIbHBIX
ypaBHEHUI

+ kiﬂ I K(z,y)e(yHs + kiﬂ I KOz, y)oly)s =1(2)

rae K(Z, y) CUHI'YJIIpHAsI MaTpuUIia.

Rl 2 j (z-vy,ir), z,ye US
k=m; +1

~ a . . Mg
jQ(a—y,nJF (z-v.ir) |, zye |JS.

k=m, +1

K(z,y)=1P

o'

94

oz

~(6 (o . m
Q| —,n P(—,njr*z—y,lr, , Y€ S.,
oy ) \ax ( ) U
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1 ze CJ s.U s,

k=m; +1 k=ms+1
alz)- .
-1 ze USkU,
k=m, +1
k(l)(Z, y)- BIIOJIHE  OIPCACICHHBIC HEIPCPBIBHUEC MaTpULHU, |(Z) - HM3BECTHBLIN BCKTOD,

G(x,y,ir)=T(x-vy,it)-g(xy,ir) [2,3]
Tak xe kxak u B [1,2], mokazaHo, 4TO JUIsl STOM CUCTEMBI CIIPaBEAJINBA TEOPUS UHTETPATIbHBIX

ypaBHeHuii DpejronbMa U CHCTEMa OJHA3HAYHO paspemnma st 7 € 7, . Mrak UO(X, 2‘) SIBIIAETCS

peryIspHbIM pemieHHeM 3amaud . UO(X,T) AHAINTHYCCKNH  BEKTOp B 7, M JIOMyCKaeT

ACUMIITOTUYCCKUC OLICHKHU

3+a !
i

k=12, VxeD, Vrern,,

- ¢ |oU,(x,7) _ c
i o

0%,(x7)|_ ¢
anan ‘ |T|l+a1

a>0, kj=12,

Vxe D' << D, Vz‘e;zao.

Ha ocHoBaHMM 3THX OIIEHOK BEKTOp UO(X,T) YIOBJIETBOPSIET YCIOBHUAM MJIsi OOpaIeHus

r[peo6pa3OBaHI/1;1 Harmaca nu OpI/IFI/IHaJ'I OHpe,I[eJ'IHeTCH I/IHTeI‘paJ'IOM
1 o +ioo R
fat
UO(X,t):—_ je UO(X, T)d‘l'
27 7
o—lo
KOTOpBIfI SABJIACTCSA pCH_IeHI/ICM 3aa49Yn IO H CJIICO0BATCIIbHO

U(x,t)=U,(x,t)+V(x,t)

SIBJISIETCSI pEIICHUEM THHAMHYECKON 3amadn .

JUTEPATYPA

1. Kynmpamse B.[., I'eremus T.I'., bamenermsunn M.O., Bypuynanze T.B. TpexmepHble 3agaun MaTeMaTH-
YeCKOH TeOpHH YIPYTroCTH B TepMoynpyrocti. —-Mocksa, Hayka, 1976, 658 c.

2. Bbypuynamze T.B., T'eremms T.I'. PasBurme ™eTona mOTEHIWAda B TEOPHH YIPYTroCcTH. -10wmimcw,
Mernuepeba, 1985, 226 c.

3. bypuynanmze T.B., Pyxanze P.B. Tenzopsr I'puna B Teopun ymnpyroctu. JnddepeHnuanpapie ypaBHEHNUS,
1974, 1.10, Ne10.

SUMMARY

ON THE SOLVABILITY OF THE TWO-DIMENSIONAL DYNAMIC PROBLEM

OF THERMODIFFUSION

Bezhuashvili Yu.A. and Kachakhidze N.D.

Georgian Technical University

In the present work, for a system of non-stationary equations of the adjoint theory of elastic-thermo-diffusion, a
two-dimensional dynamic problem is studied for a finite domain with mixed boundary conditions. The theorems
of existence and uniqueness of classical solutions are proved.

Keywords: conjugation theory, dynamics, thermal diffusion, Laplace transformation, classical solution, elastic.
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SUMMABILITY OF KOTELNIKOV DOUBLE SERIES BY LEBESQUE METHOD
Skhirtladze I.A.
V. Chavchanidze Institute of Cybernetics Georgian Technical University

Abstract. The problem of summability of Kotelnikov double series by Lebesque opinion is considered.
Keywords: Kotelnikov double series, summability, coefficients of A and B classes.

In 1915 year E.T. Whittaker [1] has proved the theorem of harmonic analysis which hereafter
was coming to light as the theorem of sampling. This theorem was widely used in the theory of
communication and information. Along with it the determination of the properties of so-called
Kotelnikov series and the study of their behavior was originated.

Kotelnikov series presents the series of such type:

ZC sin(x—nz)

N=—o X—nrx

(D

In the paper [2] the significant properties of the mentioned series were determined in the terms
of C, —coefficients.

In particular, if the sequence (Cn) approaches zero monotonically, C, 4 0, then the series

(1) is equally convergent on the axis of natural numbers or in the interval (—oo, oo).

In the papers [3,4] the local equal summability of Kotelnikov multiple series are considered.
We obtain Kotelnikov double series as so-called multiplicative form:

ickj sin(x—kz)sin(y - jr) o

K720 X—kr y—jrx

We consider the problem of summability of Kotelnikov series of even such type by Lebesque
opinion. In the papers [5,6] the problem of summability of double numerical series is presented by
Lebesque opinion, which we use essentially.

Let’s compose the expression for double numerical series Zamn

m,n=0

i sinmx sin ny 3)

ny

If the series (3) is convergent in the interval (-0,1; 0,1) and Iing F(x, y): S, then we can
X—>
y—0

say that the double series Zamn is convergent to number (S) by Lebesque opinion.

m,n=0

Definition 1.Let’s nominate the double series Zamn as double series of A-class if the
m,n=0

following conditions are satisfied:

2eal=0 (_} and Z|amk|_ (m+1) m,n =1,

i=0
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Definition 2.Let’s nominate the double series Zamn as double series of B-class if the

m,n=0

following conditions are satisfied:

g|am|= (—j and Z|amk| (m+1) mn=Lwo

n+1

where o (small) and O (big) are well-known Landau values.
For the series (2) the function F(x, y) will be written in the following form

(x.y)= i sin(x— myr)sm(y nz) sin mx sin ny
)= et mz  y-nz mx ny

Theorem 1.1f the double series Zamn is of A-class and summable to some S-number then
m,n=0

Kotelnikov double series (3) is summable by Lebesque opinion to S-numbers nearly everywhere.

Theorem 2.1f the double series Zamn is of B-class and summable to some S-number then
m,n=0

Kotelnikov double series (3) is summable by Lebesque opinion to S-numbers nearly everywhere.
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PE3IOME

MPOBJIEMA CYMMMPYEMOCTH JIBOMHOTO PSJIA KOTEJbHUKOBA

IO METOAY JIEBET A

Cxupraanze U.A.

HucruryT kubepueruxku uM. B. Hapuanuase I'py3nnckoro Texnuueckoro Y HuBepcurera
Paccmotpena npoGnema cymMmMupyeMocTH J1BoiHOro psina KorensHukoBa no Muenuo Jlebera.
KuroueBble ciioBa: nBoiiHo# psig KoTenbHuKOBa, CyMMHpYeMOCTb, Ko duiuenTsl A u B kiacca.
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TEPMOYIIPYT'OE PABHOBECHE IIWJINHAPA KOHEYHOM JIJIMHBI
B DJUIMITHYECKOM CUCTEME KOOPJIUHAT

T'opruaze . A., I'yaya H.I'., Huuxkunmsuiau 3.A.
I'py3uHckuii TeXHMUYECKUI YHUBEPCUTET

VYnpyrue, mosble ¥ CIUIOIIHBIE HWIMHAPHI KOHEUHH JJTMHBI YacTO UCIIOJIB3YIOTCS B MPAKTUKE
KaK 3JIEMEHTHI KOHCTpYKIMiA. HanpspkeHHO-1eopMUpOBaHHOE COCTOSIHUE TaKUX TeJl HCCIEAYIOTCS BO
MHOTHX paboTax U UM TIOCBSINEH ITUPOKUN KpyT myonukanumi [1,2].

YacTo mpH pelieHny STHX 3allad, PelIeHHs YPaBHEHHH PAaBHOBECHUS CTPOSITCS BBHIE PSIOB
®ypre-Oeccenst [3-8]. OnHako ynOBIETBOPEHHE T'PaHUYHBIX YCIOBHU IPHUBOIUT K OECKOHEYHBIM
cucTeMaM anreOpanviecKux ypaBHEHUH OTHOCUTENHLHO KO (OUIIMEHTOB 3TUX PSJIOB.

MHorue aBTOphl U3y4alld HaNPsHKCHHO-Ie(HOPMUPOBAHHOE COCTOSHHE KOH(OKAIbHBIX
munTHaeckux kojeu. Ilepsas paboTta mostomy Bompocy npuHamiexkutr A. Tumne, xortopas Obuia
HarmedataHa B 1905 romgy B sxypnane 2Mathematik und Physishsch3. [lns pemienus 3amauu oH
OpUMEeHWT (YHKIUIO DpH, MPEICTABICHHOTO KaK PsJ MO HEKOTOPOW CHUCTEME YacCTHBIX PEIIeHHH
ourapmonudeckoro ypaBHenus. Ho kak ykazan H.W. MycxenumBuinn pemieHre Tumie HemoiaHoOe U
MIPEUIOKIII CBOE pellieHre. B manpHenieM MHOTHE YYeHHBIE BO3BPAIAIACH K 3TOU mpobieme. B nx
YKcie MOKHO Ha3Bath: paboty MLIL. lllepmentrena, AWM. Kamauaus, C.I'. Muxmun [9-11].

B aT0i#i cTaTthe OyJeT paccMOTPEHO TEPMOYNPYroe COCTOSHHE SIIIHITHYECKOrO IMOJIOT0 H
CIUIOIIHOTO LWJIMHIApPA, TMOABEPKEHHOTO BHEIIHEMY M BHYTpeHHeMy aaBieHuio. CHadana oOriee
ypaBHEHHEe OymeT MOIy4eHO MeToaoM, aHanormudbiM wmeroay H.I. Xomacypune [12]. Hanee
ypaBHEHHUS OyayT aJanTHpPOBAHBI K CIIy4al0 DJUIMITHYECKOrO KOojibla. byner mokazaHo, dYTo
CYLIECTBYET TOUHOE aHAJIUTHYECKOE PEIICHUE 3aJauH.

2 . OCHOBHbIE ypaBHEHUS

[Ipu penieHun 3a1a4 TEOPUHM YIPYTOCTH HEOOXOJIUMO MMETh OOIee pelleHne ypaBHEHUH
paBHOBECHS HE TOJBKO B MPSIMOYTOJILHOW JIEKapTOBOM CUCTEME KOOPIUHAT, HO 11eJIecO00pa3HO UMETh
TaKue pelIeHHs U B MPOU3BOJIBHON KPUBOJMHEHHON CHCTEME KOOPIMHAT, TaK KaK BO MHOTHX CITydasx
HCIIOJIB30BAaHUE KPHUBOJIMHEHHBIX KOOPAHMHAT YINPOINAET IOCTPOCHUE PELICHUS PACCMATPUBAEMOMN
3aa4u.

OCHOBHBIE COOTHOILEHHS KJIACCHYECKOH TEOPUU TEPMOYIIPYTOCTH B OPTOTOHANBHBIX KPHBO-
JMHENRHBIX KOOPAUHATAX UMEIOT cleayromuit Bu [13]:

1. ypaBHEHHUS paBHOBECHS

0 0 0 oH
a_(HZHSO-ll)+_(H3H1612)+_(H1H20-13)+ Hy—toyp, +
oy @, s a,
+ Hzﬁala - Hsﬁazz —-H, oA oy +HH,HF =0
Oa, o, oo,
0 0 0 oH
a—(H3H10'22)+—(H1H20'23)+—(H2H3021)+ H,——%0y,+
a, Oa, oo, oy M
+ H36H_20-21 - Hlﬁasa - Hsﬂan +HH,H;F, =0
o, Oay, Ooa,,
0 0 0 oH
a_(H1H20-33)+_(H2H30-31)+_(H2H3‘732)+ H,—*o0y,+
a, oo, oa, oa,
+ H1%032 - Hzﬁan —H,; ik o, +HHHF =0
a, Oa, Oa,

rac Gij — KOMIIOHCHTBI TCH30pa HAIIPSIKCHUS, Hi_ napamMeTphl HaMe; (Zi— KpHBOHHHeﬁHBIe KOOp-

JAWHATBI.
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2. KOMITOHEHTHI e OopMaruun

i&u“r 1 aul+

Eq RE, =
M HL8a, HH, da,
1 aul 1 6H1 6H1
A1™1T W e, HyH, 0as 2 HyH, Oag 3
19 1Mo oxp 13923
o — 1 6u2+ 1 6H2u 1 8H2u
1 8u3 1 8H3 1 8H3
“33%°33T . e,  H.Ha 0as 1T HoHL 0a, 2
3943 1H3 ¢ 2Mg oay

SO )
12712

Hy 6(“1]

H, 6a2kH1

H o u
€237€23= H3 5 [ H3 }L
299 M3

Hy o { ) J

E- =~ —
13~€13
Hy 8a1kH3

37€Ch €;; -KOMIIOHCHTBI nehopMaIum.

3. KoMItoHeHTBI BEKTOpa IOBOPOTA

Hs o (“3}

Hy o (“1}

Hy 8053L Hy

a):i(rotl]) :1 1 6H3u3_6H2u2
1 2 K 2HH | da,  oa,
wfi(rotﬁ)k =;H1H 6:1u1_8H3u3

2 13\ %3 0
. :E(rotU) :E 1 6H2u2_6H1u1
3 2 ke 2HH_| 0a  oa

4. ®opmyisl 3akoHa ['yka

13

O-ll = Cllell + ClZeZZ + C13e33 + Cl4e23 + C15e13 + C16e12

0-22 = C21ell + C22622 + C23e33 + C24623 + CZSel3 + C26e12
0-33 = CSlell + C32e22 + C33e33 + C34e23 + CSSelS + C36e12
0-23 = C41e11 + C42e22 + C43e33 + C44e23 + C4Sel3 + C46e12

0-13 = C51e11 + C52e22 + C53e33 + C54e23 + CSSel3 + CSBelZ

0-12 = CGlell + C62622 + C63933 + C64eZ3 + C65813 + CSBelZ

rae C; -ynpyrue MoCTOsHHBIC.

1

)

@)

(4)

[MpuHMMasi BO BHUMAHUE BBIIIE TOJTYYCHHBIC BBIPAXKCHHUSI, 3aMUIIEM OCHOBHBIC 3aBHCHMOCTH
TEOPHH TEPMOYIPYTOCTH IS WCCICIOBaHMS HampspkeHHO-medopmupoBanroro cocrosuus (HIC)
TPaHCBEPCATLHO U30TPOIHBIX TEJ B IHIUHIPO-3IUIMIITHYCCKUX KOOPIUHATAX.

[Tomyuenue 3TUX 3aBHCUMOCTEH HAauOO0IIE yIOOHO BECTH B IIMIIMHAPO-ILTUITHYCCKON CUCTEME

xoopmuHat &, &, Z; (O <E<oo, —m<a<m,—©0<2< oo), CBSI3aHHBIC C TIPSIMOYTOJILHBIMH JeKap-

TOBBIMH KOOpAMHATAMH X, Y, Z criexyiommmu popmynamu X =aché cosa, y=ashé sina,z=12,
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quis mapamerpos Jlame, mpuanmaem: Hy =h,, H, =h_, Hy=h, . mpustom

7 0

h.=h,=h= &I(Cl‘lZf—COS2 0{)% ZZ;T/Z(CI‘\Z{,‘ —CosS 20{)% , h, =1lnapamerper Jlame,

a -MacITaOHbIH KOAPPHUIUEHT.

HcxonHble 3aBMUCUMOCTH TEOPUU TEPMOYTIPYTOCTH UMEIOT CIECAYIOUIUN BUI;
YpaBHEHUS paBHOBECHS

2 2
orog) solPeey) oiess)
+— + -—o0, =0,
o6 h  oa oz o0&
2
o(h or, 16(h 4 ) h
(Ga)+h2 @z, - ca —6—0' =0,
oa oz h o0& oa S
olhr 5(hf ) (5)
h260'2+ ( Za)+ ¢ _0
oz oa 00

rae o 9> o ) (o} ,  HOPMAJIbHBIC HAIIPSDKCHUA, Teg = Tg@ , ng =T, 9> Taz =7 « KaCaTCJIbHBIC HAIIPSHKCHUA.

Z

3akon ['yka (dusnyeckuil 3ak0oH), KOTOpas MHPEAINONOraeT camylo MpPOCTYIO, JHMHEHHYIO
3aBUCHUMOCTb MEXJy  KOMIIOHCHTAMbl HAIpSDKEHHsT M COOTBETCTBYIOIIMMU HM KOMIIOHEHTaM
nedopmariy A7t TpaHCBEPCATHO-U30TPOITHOTO Tella 3aIHChIBACTCS TaK:

h h
o :Clgg§+(01—205)8aa+cagu—kloT :C{ia( U)+8( V)j_

h? o& oa
—2C, lﬂ+i2@u +c3@—kwT,
hoa h®o& oz

h h
Ga:(C1—205)8§§+018W+C3322_k10'|' :Cl[ 1 6( U)+6( V)J_

h? 8¢ da ©)
—2C, la—quiza—hv +c3%—ka,
hoé h?da oz
1(o(hu) o(hv oW
O'Z=C3(8§§+8w)+czgzz—ka=C3F( (8§)+ ga)}rczg—kzcﬁ,
c c o[V o (u )
T, =T =C&, = — ,
c c 8u+16w s (7)
T =T = E = e e
g Y4 Z§ 4 éz 4 oz h aé:
_ _ ov 1low
Taz="za 45204 gjLH%
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rac u,V,W - KOMIIOHCHTBI BCKTOpa CMCIICHUA U BIOOJb KOOpAWHATHBIX JIMHHUHA

E,a,z E:36, 8,65, =E4er 8, = E,45E,, = E,,~ Nedopmanny, ¢, (i = 1,5)— yIpyrHue XapakTepuc-

THKH, K, = [2 c, - ]( +c,k :', 2 [203](1 +C2]{2:|, a k, u k,— x0o3)HIHEHTE! THHEHHOrO
TEIUIOBOTO PACIIMPEHHS B ILIOCKOCTH HM30TPOIMU M BAOJL z . 1 -TeMmIeparypa B YIPYTOM Telle

IMOYUHAIOINAACA YPaBHECHUIO

2
AT + 2, 6—7; -0 (8)
og

1 COOTBECTCTBYIOIIUM I'PAHUYHBIM YCJIOBUAM,

npu §=§I.:8—T=O wim T =0;mpn a=q;: a—T=O wm 17 =0; 9)
o0& o
oT = oT ~
nmpu z=z.. 1T =T.(&E,a)umm —=T. (&, wvmm —+nT =T (& a). 10
P ; i(Sa) wm —==T;(¢a) il =T (5a). (0
Bnecs 1=0,1, 77.- 3amannble nocrosHube. A U A, KOOQPHUUHCHTBI TEIUIONPOBOIHOCTH B

2 2
2 0 0 )
IJIOCKOCTH W30TPOIMM M BJIOJIL OCH Z . A, = h| —+——|;

o0& da’
C yuerom ¢popmyn (6) u (7) ypaBHeHHs paBHOBecus (5) mepenuiieM B CIeIyIOIEM BUJIE:
0
o K B 0m o
o0& Oa 0z
0
b) BLRK p ez, (11)
o0& Oa 0z
10 1 0 C, 8B
c) ——1h - =0,
) hzag( ) g (M%) ¢, oz
—c2p? _ 2
d) Ci%_kua V2v+i2i(hraz)+izi(hrgz): CZkZO C3k10 0 -IZ- ,
c, oz c, o0z° h°o& h* da C, 0z
rae
o(h o(h
a) K:C1 ( U)+ ( V) +Cg@_klo-|-; b) B— 8(hv)+8(hu) . (12)
o0& o 0z h2 o0& da

PaccMoTpuM TepMOyIpyroe paBHOBECHE KPHBOIMHEHHOTO KOOPIMHATHOTO Mapalie/ienie/ia
17 = {(Q,a,g) eR:§<é<é,aqfa<a,z,<z< zl} CO CIEIYyIOMNUMH TPAaHWYHBIMH YCIOBH-

AMH:
mpué =& Q) ﬂ =0, u=0, B=0, T, = 0;
og (13)
b) T =0, K=0, v=0, w=0;
or
mpua =¢,: a)—=0,v=0,B=0, r,, =0;
oa (14)

b) T =0, K=0,u=0, w=0;
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mpuz=z a)o,=F,(&,a), hr,.=F, (¢, @), hr,, =F;(,a);
b) w=f, (&, ), hu=f, (&, a), hv="f, (& a);

C)W:fil(é:’a)’thz:FiZ(é:!a)' Ty = i3( ’a); ()
d)o, =Ry (@), hu=f, (§,@), hv=f,(£,a);
oT _ oT .
z=z: a)T=t(&a), b)g—ti(g,a), C)Eﬂ(iT—ti( a), (16)

3neci =0,1, npuuem Sy = 0; Yi - 3a/1aHHBIE IOCTOSHHBIE,

Jua pemieHusi TpaHWYHBIX 3a7ad NPUMEHUM METOHA pa3[eNieHUs TEepEeMEHHBIX, IMTO3TOMY
BBIIIICTIPUBE/ICHHBIE TPAHUYHBIE YCIOBUS MIPEICTABIM B CIEIYIONIEM BHUIE:

npu &= a)o.=F,(0,a), T, (hrgg,hr ) F,(0,a), z(hraz,hz'ge):r:m(@,a);
by w=f,(0,a), I, (hu,hv)=f, (6,&), I,(hv,hu)=F,(0,a);

C)W:fil(ﬁ,a),F1<hrgg,hr ) F,(0,a), 2(hraz,hr ) F(0,0);

d)o.=F,(0,a), I,(hu,hv)=f,(6,a), I,(hvhu)=F,(8,a);

1(0 0 0 0
me ) = S D, () 22

B Hacrosiieit paboTe CTPOMTCS peryiIsipHOE PelleHune It TpanndHbIx 3amad (5, 13-15).
Teopema. J[1st paccMaTpruBaeMoro Kiacca rpaHMYHBIX 33/1a4 TEPMOYIPYTOCTH B DJUTUIITHYEC-
KOI cuCTeMe KOOPJIUHAT, TOYHBIE PEIICHHUS B KJIACCE PETrYIIPHBIX (DYHKIIMU MPEACTABISIOTCS B BHJC

. a( 1 %] 10w
2c,

o0& cs oa’
0 1 1 oy
=2y +—y, |-
oa (% 2, %J c, 0¢
0 1 1 oy
hw=-—|y, +—v, [+——2
oz (% 2, WZJ c, oz
raey,, ¥,, ¥, pelleHus CIeyloluX ypaBHEHUN
c, Oy
a) +—++Ap, =0,
) c, 0’z W
o’y
b) =2, —+v, A, +v,Aw, =v,T,
62
c) % +v, A, +v,Aw, =v.T,
’z
2 2
66— C (c;+2¢,) 66— G (c;+2¢,) e, —c, ko —(c; +2¢, ) &y
31€Ch V, = Vv, = WV, = WV, =
2c,c, 4c,c, c, 2c,c,
V5 CZklOC SkZO )

2

B 3akintoueHN 3aMETUM , UTO TOJTyYCHHBIC TOUHBIC PEIICHUSI TTO3BOJISIOT JUIS TPAHCTPOITHBIX
TEJ, OrPAaHUYCHHBIX KOOPAWHATHRIMU MOBEPXHOCTSIMH MJIHMHIIPO AJUTUITHYECKON CHCTEM KOOPIHMHAT,
pelaTh HEKOTOPbIe KOHKPETHBIC TPaHWYHBIC 3aJla4H TCOPUU TEPMOYIIPYTOCTH. B Onmxkaiiiee BpeMs
OymyT OmyOJIMKOBAaHBI COOTBETCTBYIOIIHME PAOOTHI.
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SUMMARY

THERMOELASTIC EQUILIBRIUM OF THE CYLINDER OF FENITE LEGHTIN

ELLIPTIC SYSTEM OF COORDINATES

Gorgidze D.A., Gulua N.G. and Tsitskishvili Z.A.

Georgian Technical University

In the work the thermoelastic equilibrium oh hollow and entire elastic elliptic cylinder of finite length at the
action of stationary temperature field and external load as considered. General equations based on the method of
N.G. Khomasuridze are derived and new exact analytical solution of boundary task is presented.

Keywords: thermoelastic equilibrium, elliptic system, boundary task.



LSISANIR I bS506IN65( bLOSELI60, GEORGIAN ENGINEERING NEWS, v.89, 2019 33

153336IFRM-5063ILBOGO) 30(MIIBIBOL HS6INBTOL B3I RIBHNBIGNIFNS60
JIL3IOBHIR0 33MMK0

a™®0dg ©.5., by30dgomo bL.s., I9lgHodg @.¢., bgdog@dody 6b.3.

baJodmggmml §g9d6ogg®do 9bogg@lodgdo

d9gbgogrmds — do@gdosgydo Fo®ddmgbol gOm-ghmo 9derog@gbo oGy, G-
dgeroz dmoiogl boddgbgoerm-Lsdmb@sgm, bod®dmgd@m-bodogdm, bsgmbld®yd@mem me-
3ob0bs3090L. Loddgbgderem  IOmRomols  Lodgibogdm-33anggom  obbEoG Y@ 9oL, 3dgbgo-
Eedsdo bodgy@bgm dodmgol m@Asbmgdl, sbggg dEodg dobbgl 3md3sbogdl. dognosh
oEos ddgbgdemdols Gmeo bsgombomy®o g3mbmdogol wodagdol LolBgdsdo, sbggg
dobo 0530lgdgMgdgool aogmgbs LoobgglBoiEom 30mizglby.

Lo0639LB0E0M-Loddgbgdem  Loddosbmds  Fomdmowygbl mmysbobsizoygm, 93mbm-
dogg® s bLaddgFggerm @mboldogdgdol 3md3agJll, GmdganlsE sbbm®Eogmgdl Lobgen-
dogm o6 Loddgbgdemm dobbglols dmbsFogngbo. dolio gobgoms@gdolsmgols 3bodgbgenm-
gobos  @oMymd@ogo, @ gdbmermaon®do, 930b6m3oggHo  3OM3INA(30900L s WsdM 0w diy-
@9dg60L bodolbmd@ogo dgigees, go®gdols LEOYIGH YOl s bo@olbol, Loddgbgdeom
3936090960 s bo3@mgdm Lyg@Oml, doGomswo dos s oMy gogdodgdol Jgdoymdo
3obgomo®gds s Jobobdododmyao  gganggs. S@bodbye  3GMEgLdo  yoblis gymdgdymo
500 Pbs 503530 oJBomydo s 3gAl3gdBogeo  Lsobgglb@oEom 3GmgdHgdols
dmdogdol, Eslsdymygdol, @odydoggdol s Lodbmemm @gogobsizool 3Gm3gLgdds.

LAs@ool dobobls Fo®dmowygbl Lsddgbgoemm Loobggb@oEom 3Omgdgdols dgge-
Lgds bodobmd®ogo Iohggbgdemgdom, domo @sbgodgds o  yggaroby 39@L3gJBogero
300gJHgool sdmdhggo.

159 dgbgbderm-Lo0bgglBoEom 30mgddo s@ols LoobgglBoEom mdogddol dg]dbsby
(M93mbLAOYI3E0s, OglGogAs305) MARS60bsG0Ym-39]b0g9M0 ®Mboldogdgdols gOMM-
@omds, bosi godmygbgdymos Logymas®o ob dmbowyeo godo@ogo Lbgowslbbgs (oy-
OMgd0Esb, aoblbgoggdymo sbodbyangdols mdogd@gdol 3dgbgoermdols gl gs@siools
dobboo [1].

boobggb@oom dgbgxdgb@ols mgm@osdo, @mam®aE [gbo, aoboboansggh @gogry®
0639bG030gdMob  godmbsoygbgdga, LoobgglGoEom bobosmol  gows(yzgdoegdgdols bod
dane 3ls.

* 30mgdHol o®hggs o Asbgo@gds;

* 360mgdBol  gJL3eygBoiEool  ®3EGodobozos;

* Loobggb@ogom  3Omy@sdol gm®do@gds;

d60dgbgermgsbos  dglodsdolo sdm35b9d0l  gosfyggds Loddgbgdam-Loobggli@o-
3OM 30mgJBgd0l sbogrobols o 3gangggdols 3@migldo.

LAo@ool dobbgdowsb odmdwoboty dgghgdwgdom  dbmeme  3o@ggen  denm by,
OmIeols Agomobgool 30mi3gLdoi 3b0dgbganmgsbos, Loddgbgdem  3md3sboolmgols  Lo-
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SUMMARY

MULTI-CRITERION EXPERT METHOD OF RANKING CONSTRUCTION-INVESTMENT
PROJECTS

Gorgidze D.A., Khutsishvili S.A., Museridze R.R. and Nebieridze N.V.

Georgian Technical University

Construction companies often need to decide the problems in choosing acceptable investment projects for
realization. For that stage it becomes necessary to use such ,,instrument”, that gives us to evaluate the projects
according to certain system of indicators, to make comparative analysis of projects taking into consideration,
expected risks and choose such projects which will be in necessary compliance with project development
strategy. Multi-criterion expert method of ranking construction-investment projects is offered as above
mentioned ,.instrument”, which should provide a comparison of all possible projects, sorting them by their
priorities and also forming necessary recommendations for decision makers. For evaluation of projects, quality
system of indicators, quantity scale and mechanism for determining the weight of the indicators have been
worked out.

Keywords: construction-investment project, ranking, expert method.
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SUMMARY

WAVELET-PYRAMIDAL CODING OF IMAGES USING MATHCAD SOFTWARE ENVIRONMENT
Chkheidze I.M., Robitashvili A.A., Kurtanidze G.G. and Murjikneli G.G.

Georgian Technical University

The work “Wavelet pyramidal coding of images using MathCad software environment” deals with issues related to
the use of Wavelet pyramidal structures for compression and compatibility in the MathCad software environment.
It shows how easy and clear is to solve this task using MathCad software. The effectiveness of information
compression is increased by combining pyramidal structures with other well-known modern methods such as
Vector Scattering, Fractal Aproximation and others.

Keywords: Pyramidal coding, Wavelet-transformation, MathCad program, Image compression, Compression
coefficient, Wavelet-Daubechies functions.



LSISANIRI bS506IN65( bLOSELI60, GEORGIAN ENGINEERING NEWS, v.89, 2019 41

IT 30(MIAFBHISOL 3500301 3MIGNRO (Agile) BIFEMRMdNIdN) SCRUM-0L 3535R00) %I
@@dobsdy .6, bggogmody o.4.

boJodmggmml @gdbogydo 9bogg@dlodgdo

Agile s@0l 3Gma@sdygmo 9b@bggaymygool ds@mgol dgmmemenmaogdols xa -
g0, OmIgaoi gbdodgds dobbgll dgJdbsl 3OMa@sdymo qbOYbggmymas s d3ewoge-
(30900 9RO LYOsxgo, gowdg Il gbdybggmymal 30mgddgool do@mgol  geos-
bogg®o, 9.F. hobhg@dol dgmmmenmyos. ogo gemggbodgdamos g9bpy® Igdomdsbs ©s
39bls s Jmdbdodgogerls do@ols MobsddBmIemy® doymdgdby. slggg, dywdog gmb-
AoJdbg 3mIbIs@gdgemsb, ™3 Lodmenmm 3GOmEy]do dggbsdedgdbmogl dmdbdsmgdenols
do@mEobgdls s Lodkodmmgdgdl.

Agile @gdbmamaos @0l 3OmEeJBol domgdol s dobadbg go@obols LF@sg0
abo, @owyob Jofmegdol g@o3gdo 303obodgmdls  gamdsbgmoligeb ©sdmyzogdas,
3960 5@ gmEgds gOmo g@o3ol wolidyagdsl, Igmdgl wolisfygosw, dob dgdwgy
o3 slOgmgdygmo gBsdo LOgmmymazomse ©s0dgbEgds, brpgds dobo ©sobgmygs. bo-
d9dom 30m3gll ofgl 3ogeg®o, 0@gdsEogmo balosmo.

Agile 39Jbm@ma0s8 3oblsgym@gdygeo 3m3ygmodmos dmodmgs IT bggdmdo ©os
0530830039ms© L{mago 53 Bodol 30mgddgool Lods@mogsw gsdmoygbgomms. myd3s,
dmme ©AmML dobo godmygbgdols s®gomo 360dgbgammgbse aoxs@mnmgs s gl gb
doamds momddol yggems Fodol 3GmyJHol Jo@mgols 3@mEgldo godmoygbgds. mydgo,
9bs 500bodbml, @M goblisgym@gdomn dmbobgdbgdganos dobbgl s3@ogszogdols @
300-3300©gd0L gboddbgmsm ws LiGogor wols®yrs]hodgomse, ogdizs Sbggy @ay-
oMY 25dM0Y4gbgds 308OYmo  BASbLRM®Isizools 3BMmgJHgdolomgol ©s shogro
8303530900l dgddbobomgols [1].

dBogoeds 3gargged boswym, Gmd IT 30mgddgool Fodydedgdbemdols gom-g@mo
d609gbgermgobo dobgbo o3 Godol 3GmyJBol Jo@mgol 3OmEgldo 9., ,hobhg@ol
dgomeem@maool asdmygbgdss.

I~
>

Time / Costs

Phases in the Classical Waterfall Software Development Model
bob. 1. hobBJgHols dgompmenmyos 3GMg]@gdol dsdmgsdo

Amam® 3 bob. I-ob hobl, hobhgdols dgmmomenmyools gsdmygbgdolsls  s@ols
335300 05b630dgzdgmo xokgo 3MmgJBol Lbgowslbgs gobgdl dm@mol: Fobdlf@gdo
Qobs Ybwos oMYl Jobod, Lobod dmdwggzbo wsofygds. 9339 hoGodgdbya bsdy-
Jombmob bgmobans 9356 ©ob@Ybgds 9dg@gl dgdmbgggsdo Gmgenos, badxosbo, dmo-
0bmgl @m0l d60dgbganmgeb ©@obsiodal s obegbl Loddmgldm aubwoli 93090l
©0gdm@035300L.  godes  bgdmm 5ebodbymols, SyEomgdms©  asbsmgsaolfobgdganos
A9dbm@maogbol glf@sxgglo aobgoms®gds wegl. gl Lolf@sxg 0fg93L >@s Fbmeme
Lodygdom 3OmEglido aodmygbgdygmo @gdbmmmaogdols ©s 0blG®YdgbRgdols (3geromy-



42 LIISFNIIR N bS06IN6m (™ LOSbSLI6(, GEORGIAN ENGINEERING NEWS, v.89, 2019

b0l oo gdemdsls  Jmgan  Gop  dgdmbgggzgddo, o®edge, bdodswe, dmmbmgbgdols
3339000  (go@gdolioi. dglodsdobow, ol oymgbgds @O®MTo, @sloE oMY gES©
39olbdmdl  hobhJg@ol dgmmemamyools asdmygbgds, dogosh 5330Mgdl  30mgd@ol
Fo®do@gdom sldygagdols dglsdangdamdsl s 0dsl, @md dgdzggmo dJoowgdl bylGowe
03, 5b 035Lmob dogosb Josbermgdyen dggal, Gobsi geomeo.

od  dgmememeemaools  dobgogom,  3GmgBol  aob®ogo  ©agds  3@Mg@ol
slofyoldogg, 3Mmgddol bganddmgobgemo omdls dsJlodsm s asomgsgolfobmls
yggeos dglodenm dommnbmgbs msgowsbgg, bmenm 9.7, 393" 30m@y]@ol dowgds bpgds
dbmerme 300mgJBol gobdoaol sldygmgdolol. dglodsdolow, gl dJowymds SO gdls
Lodm@mm  30meyd@ol ©sdydggoolsl m3g@s@oygmo 3gmomgdgdols dg@obol dglod-
0 9ol

3320 93900L  mobobdow, o s Gmym  30mgddgddo  Lsfyolo dmmbmgbgdols
ssbamgdomn  60% ozgegds  30mgd@ol  dodpobsdgmdol  3GmEgldo.  sbs@mhgbgdo
Lageegds olig, Omam®E gl 0gm mog30©sb o gadomo, dog@sd, Gmym®3 Fgbo, olobo
dgm@gbs@ollbmgobos Lodm@me dmdbds@gdaolmgols s dom gobbm@Eogmmgdsby -
bo@x o M, 96905 s msbbs dgodagdbmes YROM g89]G O odmygbgdyamoym
30mgJBolb obgmo gubjaombogmols dgdyndoggosby o3 Ggomydom o0dbgdbmes dmdbe-
G9oeologol sds@gdomo @o®gdyegdols JmdEsbo.

9bos  s@0bodbml, ™I  gesbogy®o  hobhJgdols  dgmmpmenmyools  godmygbgds
30doMn@goyg@os  J30Mg ©s Jo@F0g0 3MmgdBgool asbbm@ogegdolngol. o @
Ooge 30mgdpgodo o3 dgommpmemaools asdmygbgds dgs@gdom La@oligms, bdo@sw
YBOM  bogamgdse  999]d 00 o IgHo  badxosbos, gopdg Agile dgmmemenmyools
3odmygbgdes.

Agile BgbJmemaool Jowamds aueolbdmdl, Gmd ygges Jeogbdl Liodogds
3oblbgoggdyeo Lol@gds s ogo LEYms© dJmoogl o3 goblibgeggdgdl. dommgol g@mo
dgmempo 5O ghagds ggges Lodko®m Lodys@osl, sdo@mdsi Agile To@dmswagbls dgmem-
©gool s 3M5]Boggmo doamdgdol bogMgdl, gl Jgmmegdo FodImewygbgb 9.f. g@g0d-
g0 Jgdl.  olbobo  omfgdgb 03 bodoxgol, @mImgdoz  LOY@Egds  3OMA@SI a0
9bOYbggaymgzgdol dgJdbol 3@miEglido, dsm Lasbogmabam  Gogel, Gmdgeoi dmo-
o8l 53933350, YgLArgmgdsls s Jofmwpgdsls [5].

Agile gmggbodgdygmos 3OmEyJdol dofmwgdol Lobf@sggby, AgbBo®gosby wos
d90dog 9393°3900byg. Jobo doMomswo 3G0b03gb0 dgdwgaos:

s S®ggeo dofmgds, M@ 3300056 3MobRdo 3GmEyJ@ol bofoaols dgJdbos;

* 3obiygbo Jmmbmgbgdols ,,d9©dog™ (3ger0mgdsby;

* 30mMgLbol gobmdgs 3GMmEYJBmsb 3gdomdol 3GmiEgLdo, Js@®oisl babom;

* 5006yl Foddmdoagbangdols s ©gg9erm3gdgdols avbwols yOmogHndgmsbbdg-
b0 d9domds, 300©s3000 boyd®gdo;

* LodoM@0gg, >M>3MI3EgJbygdo LolGgdol gJdbs;

* 35(B0Ms, oMo MmAASbobgd o yybo, GmIgaoi IYdogo® JomsMEIds ©S
530mg90L yodmEomgdsls.

Agile-ol 30m39bgo0 30MgJBgdl goal 3sgocds bofomgdsw, @mdgamms Lobgeos
s®ols ,user stories*-gdo, 569 dmdbdodgdeobmgol Lokodm gydbEombogygmo dmmnbmgbgdo.
00mmggeo  domyobo  Fo@dmoeygbl  0d  LolEgdol  b3gEoxogg®  dobslbosmgdgeols,
Omdgeolisi dmdsgosedo Lodmeme dmdbdomgdgano godmoygbgdls.

Jonbmgbgdols hodmbomgsaols dgddbols dgdegy brgds domo dggsligds LoGmey-
gols Jobggom ©s 3Mom@oRgRgeo aobsfoemgds dgldyagdols jgmbom. s@lsbodsbgos,
@03 Joosboe Laddmgddm gubwo Y398l Gmdgeo dmmnbmgbgdols dglegengdols dgd-
m9dls Jm3gdgeo Mm@ 330®osbo L3MobEol godaamgddo s ofg@mgds hodo®gdols dgbode-
dobo gopgdo, 9.(. wgosobgdo.

dmgdgeo  30mEgbol ogs  damds@gmdls 0dsdo, GMI  ©g3zgeem3g@ds  gemo
L3GobBol gLty gdols dgdege 3OMEYJB0lL aoblobwgdygmo bofogo 9bos dosfmomls
dmdbdodgdgels  AglRodgdbobomgol s  ogmmeml  dobgeb  ¢3y30o3doal,  Go3
Lodgoggdol odanggs dgoddbsls Imdbdomgdganbyg dm@g gdgeo Lol gds.



LSISANEIR I bS506IN65(M bLOSELI60, GEORGIAN ENGINEERING NEWS, v.89, 2019 43

Scrum  s@ols Agile-ols gom-gomo  Ggogobsios, 30mgddgool Js@mgol yggensby
303yg@s®Mygao B godgm® o, GmIgabsig gl Loggme®o dopamds 30mgdHgdol dodm-
3oL 3Om3gLbdo sOLgdye yggms bodox by [4] gobgobognme Scrum ggem ©gHoEYOS©.

bempog@mo Scrum-oli@g@dobo:

Backlog — 3®mgJ®ol bLagemo dmmnbmgbgdols Los;

User Stories — g3996Jzombognyg@o dmmbmgbgdols hsdmbomgogo;

To Do List — 3@0m@o@dgHgdol dobgogomn ©sesygdgamo dmmbmgbgdols Los;

Scrum Product Owner — UJ®sd 3Omeyddol dgammdgao, 30mmgbgds, GmIgaoy
35Lgbolidygdgaros 3GmgJBHol gowsdo slidygmgdoby s badolbby;

Scrum Master — 300mgbgds, @mIgeroi o3mbEOmM@gdl 3MmgJdol dodwobs@gmdsls
Ygges bodoxbg o 9bObggeymal 0bgm@dsiool JodmiEgasl dgdzggols s ©g39-
39Oy aqbols do@ols;

Scrum Burndown Diagram — gobgoemoboiools obl@®9dgbBo, @mdgemoi sbobogl
EEoYMo gy gdge Lsdydoml dodobs®g 30mgdBol agadog® asbgomomgdsls ©o
LY gdslmsb dods®mgdom;

Daily Scrum — UL J&s30l gmggero@oyg®o dgbggods;

Scrum Team — b@sdol 4bwo;

Added Value — 30m©9]@ol ©sdsGgdomo modgdymgds, g9bliombsgy@o dmbylo;

Sprint Review — U13®0b@ol dodmbogngs, Lodydsm dgbggods, GmIgmoE Gomogds
L3®0bEol Jm@oao Lgbool slGymgdolols 0dobsmgol, Gmd dgdm{dwegl gy gdyao
o35 gdgbol bo®olbo s Lolifmdy;

Sprint Retrospective — ‘dgbggo®s, @mdgol dobobos dgdm{dwegl goydxmdglgools
©mbg, [obs UL3®0bBol dgdwgy, obggg aondxmdgbogl dodwobsdyg L3MobEol dodwobs-
Agmdol 3Gmiglo.

Scrum a9bel, Gmam®aa Fgbo, oJgb dgdpgao dobsbosmgdengdo:

* 39bool (930900 0boo@mgdgbh Log@mm bm@dgdl s Fgligdl;

* 3obygbolidy gdermdols g gagdbg 00gdl dmemosbsw Scrum ybwo;

* Scrum a9bo sedudgoeos oM 339900 YR gosdmboggdom (9B gdgdbom);

* 3960 I domdl dolodogry@ow og@Mbmdoy®sw, Modpgbosi gl dgladangdganos;

* Scrum a4beo 0g0m-m®560bgdo©os;

* 9bo@gdo SCrum abedo sdogsbligdymos;

e Scrum abo 3s@odss o oM o3l G503y Jg9-89bwgd0;

* Scrum a9bwol {30960, gods 30MmEyYJ@ol dgamdgemmols s Scrum-ol mUFo-
Aobs, Jmgeno Lodydom waem (full time) yv9bodo d9domdgb;

s dmam®3  Fgbo, Scrum gaubwol  (g3dgdo  Gg@oGm@oymse  gOms  sM0sb
g0 3oe00bgdyenbo;

Scrum  g9bpgdo, @mamai Fglbo, 3s@odss. §g309d0l  o@goy@o  Gom©gbmds
stol 7+/- 2 ssdosbo.

Scrum g9bel, olbggg, Gmym® 3 dol mommgyan §930L, go6 339900 3sbygbolidygo-
gomds 530b@0s:

e Jom Ybs oymb dmmbmgbgdo, dgodydogmb, dgaslmb ©s aosbsfogrmb sdm-
(3569%0. Lbgs Lodyggdbom @md godzom, dom gbos dgJdbsb L3Mob@ols dgdermpo;

* 9bs hoo@o®mb dmgmg ymggeomoyg®ol 3G0bd-dgbggodgdo;

s 9bps YO Ybggarymb, @mI L3M0bFOL sl gbolsl dbo ogml ©sbsdyds-
3909800 g9bJombognols Imdbdo@gdemobomgols Fo@bowygbo goMosb@o (dgodargds o@o
Lodm@mm, dog@sd o gogao, asoblsbogrggano);

* 9bps gobosbamb sdmzsbgdols LG YL o wo@dbgbogro Lodydosm odobomgols,
@3 Jgbsdgrgdgeno ogmls Scrum Burndown Diagram osa@sdols dgJdbs;

Sprint - L3GobBo sl MgageEs@Oy@o, as56dgmMgdomo bsdydom Gogeo, GMIgols
OOHMbs3z LOYmEgds Lodydom 3amgddol aoblobrwgdymo bofogo s dmoioglh 2-4
3300056 Lglbosl.  13MobGol  ymggar  Lgbosl  dmyggds  oblobegdgemo  3@mi3gLgdo,
Amama3 gl Jggdmm s@ol bahggbgdo (bob. 2):



44 LSISAFNIIR bS06IN6H (™ LOSbSLI60, GEORGIAN ENGINEERING NEWS, v.89, 2019

Stakeholder
requirements ﬂ

Release Q

6ob. 2. L3Gob@ol Lgbos

The Sprint Process

ho@Bodgdygemo  33eg3960L  dobgogom, Scrum-ols ho@hel  aodmygbgdsls  sbansgls

9990 3mboGoymo 989]Bgd0:

* Lo3MmgBm 39bols 33390Gs@ a5bOPoo 3OMEYJGH0 YL MbS;
* Jomgdymo 30myddol 93909Lo ba@olbo;

s Jo@osbs@ 3MMgdBol wodgdyemgdols dgdizomgds ob LEsdogobsizos dmbogro
dgomegdols sbgdagol dgdwga;

* Jmdbdodgdeols gob@oano jdogmgomgds;

05653dOMIagdol aobBwomo Jdogmxzomgds ©s dm@ogsios [2];

>OLgomols Scrum  dgommeememyosby Jnegdgeo  3Omadsdygeo b ybggeym-
3ol LolBgdgdo, Lodydom osMowgdo, GMImgdoz L oo 3M3PmsOmdom LMy go-
@mdl 30mgJBgdol do@mgol 3@mi39Ldo:

* Wrike

* Atlassian JIRA

* Freedcamp

* VersionOne

* Taiga

* Pivotal Tracker

* Assembla

* FogBugz

» Active Collab

* Axosoft

* Targetprocess

* Asana

* Zoho Projects

g4gges  bgdmm hsdmmgogro Fgdbmamyos s@oygdew godmoygbgds Scrum  dgme-
OO@®a000 J9domdol 3Om3gLdo, mygdzs IT 30mgddgool bsdstmsgsw, gl yggesby



LSISANEIR I bS506IN65(M bLOSELI60, GEORGIAN ENGINEERING NEWS, v.89, 2019 45

3m3yg@s®ygao LolGgdss Atlassian JIRA, &mdgenlsi gggersby dgdo gmddsbos 04gbgdls
dbemgeomdo [3].

sd@opoe,  Scrum  dgommeemamyools  asdmygbgds  360dgbgenmgbo®  sdo®@0g9dls
30m9JBgd0lL dodmgol 30mEgll s 330M90L Molggdl, o3 godmobs@gds 0dsdo, G®I
dmdbdomgdgemo L{Gogse 00gdl Lokodm gubjaombogmmy®  bofogl, dygedogoe o@ols
Loddol  39@b3do  3OmgdBol  Jodobodgmdsby o ofgl  [gomds 3OmgJdol  yggews
Esbgdaom  gangdgb®bg, o3 g gdgbBol  wobgmygol  Jmdgb@owsb s o  germEgds
300mgJHolb  osldgegdol. ImIbdo®gdemol  Iyodogo  0bgm@Iogdygemds  Lodygomgdsls
Sdenggl Lad@mygJdm aubol, @md Lgms aobosg@dml LFm@o dods@onygmgbom, gbds®gds
(3o gdgdol @AMYE  Asbbm®zogmgdsdo o dgdogo d30Mgds Jmdbds®gdemols
3904mxz0@mgbol ©mbgl, o3 yggasby dmsgo®os 3GmMgdHgool aobbm@Eogmgdol w@™L.

R0B3IBODIDS

https://www.cprime.com/resources/what-is-agile-what-is-scrum/
https://www.thescrummaster.co.uk/scrum/benefits-scrum-agile/
https://myelearningworld.com/power-of-agile-project-management-in-e-learning-10-best-tools/
http://scrummethodology.com/

The Age of Agile Solutions — Creating Interconnected Ecosystem / Whitepapers, 2017;

[SARE I

SUMMARY

SCRUM - AGILE TECHNOLOGY FOR IT-PROJECT MANAGEMENT

Lominadze T.N. and Khvedelidze T.K.

Georgian Technical University

The represented article discusses modern and flexible project management technology — Agile technology — very
widespread and popular nowadays, especially in IT field. The article discusses usage and main principles of
Agile technologies in general, as well as its specific implementation on the example of SCRAM technology and
the advantages that accompany the use of this technology.

Keywords: Agile Technology, SCRUM, IT Project Managemnt
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SUMMARY

THE METHOD OF RAISING SCADA SYSTEM PRODUCTIVITY WITH THE DYNAMICS PEEDS
OF DATA EXCHANGE

Imnaishvili L.Sh., Bedineishvili M.M., Gasitashvili Z.A. and Zedginidze G.G.

GeorgianTechnical University

In the article the dependence between the speed of data exchange in one channel among of master and slave
devices and their reliability in SCADA systems is researched. Basically, it is allowed to work with different
speeds for slave devices in one channel. The dynamic method of data exchange has been developed when in a
single contact channel, the master device works with high speed of data exchange, but for remote slave devices it
works with low speeds. The proposed method of data exchange gives profits in productivity. As a result, the
recommendations of high productive SCADA system design have been developed.

Keywords: SCADA systems, monitoring, control.
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SUMMARY

SELECTION A SET OF SIGNS OF ANTIMICROBIAL PEPTIDES

Chkhaidze M.N. and Barnovi S.K.

Georgian Technical University

The paper describes the process of selecting a set of amino acid sequences for AMP and non-AMP. For the
analysis and evaluation of the signs mini and maxi portraits are compiled for the patterns of antimicrobial and
non-antimicrobial peptides. The results obtained for each sign reflect the range of sign changes and can also be
used in the recognition and clustering (or pre-selection) stages. Developing a recognition method for signs by
that we have obtained a sets of difficult-to-divide patterns is a very relevant and necessary research. The
recognition process are accomplished by artificial neural networks of different architectures, which combine
neural networks and algorithms. Therefore, a neural network is ultimately selected, that provides the best results.
Keywords: antimicrobial peptides, neural networks, selection of signs.
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SUMMARY

THE PROBLEMS OF CALCULATION OF TOWER BUILDINGS ON PROGRESSIVE DEMOLITION
Zambakhidze L.1., Urushadze I.V., Nebieridze N.V. and Tsakadze A.V.

Georgian Technical University

The problems of increase of safe operation of tower buildings on progressive demolition are considered.
Keywords: progressive demolition, local damage, durability, safe operation, bearing construction.
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SUMMARY

CONCRETE WETTING-DRYING METHOD RESEARCH-IMPROVEMENT

Baliashvili G.1., Bezhanov F.Kh., Sardzhveladze N.V., Rukhadze T.A., Tkemaladze L.V.

and Karkusashvili N.D.

LEPL Grigol Tsulukidze Mining Institute

LTD “Mixori”

It is noted that there is no laboratory and standard method for determining the effect of concrete properties of
wetting-drying. Several methods are used to solve specific engineering tasks with the accuracy of which results
are not appropriate. The review and analysis of existing methods are presented. The topic of the article is
relevant. The concrete method of conduction influence of wetting- drying on concrete has been developed. The
presented material will contribute to the development of the standard method of impact on concrete properties of
wetting and drying.

Keywords: concrete, wetting-drying.
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SUMMARY

CORRELATION DEPENDENCE BETWEEN THE CHARACTERISTICS OF THE PHYSICAL-
MECHANICAL PROPERTIES OF ROCKS

Baliashvili G.I., Bezhanov F.Kh., Sardzhveladze N.V., Rukhadze T.A. and Tkemaladze L.V.

LEPL Grigol Tsulukidze Mining Institute

Formulas, graphs and tables of correlation dependence between the properties of magmatic rocks of the western
regions of Georgia are represented. It is noted, that the dependence between rocks, specific gravity, absorption,
sodium sulfate, free drop weight and the of static peer pressure influence the graph is nonlinear. The value of
the correlation coefficient is 0.63-0.73. The use of the article material is useful when exploring, using and
developing of projects of magmatic rocks.

Keywords: magmatic rocks, statistic and dynamic load, correlation dependence.
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SUMMARY

OVERVIEW AND ANALYSIS OF THE INFLUENCE OF WETTING-DRYING CYCLES ON
CONCRETE PROPERTIES

Baliashvili G.1., Bezhanov F.Kh., Sardzhveladze N.V., Rukhadze T.A., Tkemaladze L.V

and Karkusashvili N.D.

LEPL Grigol Tsulukidze Mining Institute

LTD “Mixori”

It is noted that fitness is a factor of reducing concrete durability. It is caused by the influence of natural cycles of
wetting-drying cycles. Cycles influence mechanism and determination laboratory method requires research and
improvement. Review of literary publications about the topic is the basis of research. That's why the issue is
actually. It is noted that the concrete slopes are caused by rain, snow melting, continuous and periodically in the
water setting.Drying caused by sun rays. Determining the influence of such natural cycles concrete fitness is a
difficult task. In the article, a step is taken to make a modest contribution to the solution of the task.

Keywords: concrete, wetting-drying cycles, durability.
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SUMMARY

MEASURMENT OF FOCAL LENTH BY DISPLAYCEMENT METHOD

Shalamberidze D.M., Dolidze S.V., Avaliani A.Z. and Zardiashvili D.G.

LEPL Institute OPTICA

The work presented is about measuring focal length of an optical system. As is known, numerous methods can
be used to measure the mentioned parameter. Our method stands out because of its simplicity. Low number of
tools needed to utilize the method, which are: the optical system, an optical table, a light source, and a
microscope, greatly simplify the measurement procedure. The measurement consists of recording three different
locations of an object and its image.

Keywords: optical system, method, focus.
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SUMMARY

GOALS AND WAYS OF USING RENEWABLE ENERGY

Wezirishvili-Nozadze Q.O., Arabidze N.T., Grigalashvili A.Sh. and Pantskhava E.V.

Georgian Technical University

In June 2014 agreement on association of Georgia to European Union was signed. It became official in July 1 of
2016. This document establishes long-term political and economical integration process of Georgia with
European Union together with agreement on Deep and Countrywide Free Trade Area (DCFTA). Recently
Georgia joined to energetic Union, which will facilitate transformation of energy market and influence
development of renewable energy directly and indirectly. Georgia, as a part of energetic Union, plans to realize
and share guidelines of European Union according working program. That is why national renewable energy
action plan (NREAP) is on the agenda.

Keywords: renewable energy, solid bio-fuel, energetic efficiency.
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STRUCTURE OF A HAZARDOUS GAS LEAKAGE DETECTOR IN RESIDENTIAL
BUILDINGS

Prangishvili A.1., lashvili N.G. and Khutashvili I.B.

Georgian Technical University

Abstract: Article is about creating hazardous gas detector based on two semiconductor sensors of the company
Figaro (Japan). The device also provides temperature control in the room. As an example, a detection scheme
for natural gas and carbon monoxide with using the TGS 2611 sensor is give.

Keywords: natural gas, gas leakage, concentration, detector, gas explosion, safety.

Despite the fact that we use natural gas every day we all know the risks that come with it: the
leak of dangerous gases and reserving it. Because the leakage may lead to an explosion and poisoning
civilians, when the loss is not only material, but people die. Unfortunately, this is not rare, gas is
transparent, not visible for unarmed eye and mostly it has no smell, that is why people cannot detect
the danger on time. Because of this, people invented gas sensors, so they can protect themselves from
deadly gases. Nowadays, scientists all over the world are trying to invent new technology that detects
gas leakage. That’s why we our aim is set up the device, which will execute similar function.

Gas detectors, in which sensors, working on different physical principles, are used as sensitive
elements measure and indicate the concentration of certain gases in the air. When the sensors response
reveal a dangerous gas level, audible or visible indicators, such as alarms, lights or a combination of
signals warn the users. While many of the older, standard gas detector units were originally fabricated
to detect one gas, modern multifunctional or multi-gas devices are capable of detecting several gases
at once.

Gas detectors are categorized by type of gas they detect: combustible or toxic. Catalytic and
infrared sensors detect combustible gases and electrochemical and metal oxide semiconductor
technologies detect combustible as toxic gases.

Comparison conducted in other countries have shown pros and cons of the devices. There is an
opportunity and need for not only qualitative, but constructional changes in device. The purpose of
creating the gas leak detector and operating system of self-closing valve is to solve above mentioned
problem and keep people safe.

The new system consists of three main components:

1. Semiconductor;

2. Electrical block which is created on the microprocessor;

3. Self-closing valve.

The electronic scheme of a single semiconductor sensor detector is shown in the Fig.1.
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Fig. 1. The electronic scheme of a single semiconductor sensor detector
1. Gas sensor; 2. Converter; 3. Microprocessor; 4. Electronic switcher; 5. Sound alarm system
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A combined gas leakage detector can be built on one or two sensors. “Figaro Engineering Inc”
(Japan) produces a semiconductor sensor TGS 3870 for the detection and identification of two gases —
Natural (Methane CH,) and Carbon Monoxide (CO).

Several companies produce detectors using two sensors, one of which is designed to detect
Methane and the other for Carbon Monoxide. Based on this, the combined detectors are conditionally
divided into one and two sensor devices.

The structure of the two sensory detector is shown in Fig.2.
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Fig.2. Structure of a combined gas detector
1. Methane gas sensor; 2. Carbon monoxide sensor CO; 3. Temperature sensor;
4. Processing scheme; 5. Microprocessor; 6. Light emitting diode; 7. Sound signal; 8. Valve

We have studied the characteristics, properties and functioning of physical principles of
different types of sensors. Our attention was drawn to semiconductor sensors.

After the tests of experimental copy of the system, parameters have been established. The
system, besides the sound and visual signals, will obey the main purpose: to block the gas supply
network in the apartment. l.e. the controllable valve will be locked by the signal, which is generated
by the microprocessor.

The proposed mechanism is different from existing systems by several signs that ensure high
sensitivity and accuracy of the device. In addition, cost of the device will be significantly reduced.
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PE3IOME

CTPYKTYPA JIETEKTOPA YTEUKH OITACHBIX I'A30B U1 )KWUJIBIX TIOMEIIEHUI
MpasrumBuau A.U., Mamsuan H.T'., Xyramsuiau 10.B.

I'py3uHckmnii TeXHHYECKM YHUBEPCUTET

PaccMOTpeH BOMpOC MOCTPOEHHS AETEKTOpa OIACHBIX Ta3oB Ha 0as3e ABYX IOIYHNPOBOJHHMKOBBIX CEHCOPOB
kommanud @urapo (Smonus). B mpubope mnpeaycMoTpeH Takke KOHTPOJIb TemiepaTypbl. Kak mnpumep
NpUBEJICHa cXeMa OOHapyKEHUs IPUPOIHOTO U YTapHOTO Ta30B ¢ NpUMeHeHueM cencopa TGS 2611.
KaioueBble ci10Ba: NpUpOHBINA Ta3, yTeUKa ra3a, KOHIEHTpANus, AeTEKTOp, B3PBIB ra3a, 0e30I1acHOCTb.
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SUMMARY

ABOUT THE SAFE CONSUMPTION OF NATURAL GAS BY THE POPULATION

Mestvirishvili Sh.A., lashvili N.G., Goderzishvili G.1., Khutashvili 1.B. and Khasoshvili K.N.

Georgian Technical University

Issues related to compliance with safety rules for natural gas consumption are discussed. The main causes of
accidents are improper installation of gas appliances and equipment, incorrect operation of gas equipment. The
main reason, however, is ignorance of and not knowing the rules for safe consumption of natural gas.

Keywords: natural gas, gas leakage, concentration, gas explosion, safety, detector.
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SUMMARY

GaAsP (0.65<x<1)IN SOLID SOLUTIONS AND BASED ON THEM LOCAL DIFFUSION METHOD
IN STRUCTURES RESEARCH AND PROCESSING

Tatishvili K.G. and Goderdzishvili G.I.

Georgian Technical University

The paper presents an integrated optoelectronic devices for creating of the original Planar technology method
for processing main stages, which are based on the epitaxial structures of solid solution of n+GaP-nGaAs:.x Px
(0.65<x<1), the processing of local diffusion processes with zinc for the formation of light-emitting p-n
transitions in orange, yellow and green areas of the spectrum. The experimental temperature-time regimes on
local diffusion processes are experimentally studied in structures and the optimal modes of conducting the
diffusion-process are established. Using the processed method light elements in the multilevel monolithic
indicators can be created.

Keywords: planar technology, epitaxial structure, light-emitting indicator, multi-element indicator, local
diffusion.
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SUMMARY

FEATURES OF THE FORMATION OF REFLECTIVE AND ABSORBING SURFACES

ON LIGHT-EMITTING STRUCTURES

Goderdzishvili G.1. and Tatishvili K. G.

Georgian Technical University

The paper presents the results of physical and technological research related to the technology for producing
light-emitting indicators in the visible spectrum on the base of the epitaxial structures of a GaAsP solid solution
on GaP optically transparent, single-crystal substrates. Development of a method for increasing radiation
efficiency and providing optica isolation between light-emitting elements in a multi-element monolithic indi-
cator. Using the elaborated method light-emitting elements in a multi-element monolithic indicator can be
created.

Keywords: epitaxial structure, light-emitting indicator, multi-element indicator, monolithic indicators, reflective
surface, absorbing surface.
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BJMSIHUE BBICOKUX JABJEHU U TEMIIEPATYP HA CTPYKTYPHBIE
MPEOBPA30OBAHMUSA CAXKHA B IIPUCYTCTBUU PACIIJIABA Ni - Mn

Jlonanze H.T., Hepoaze M.II., ApanumBuiu 3.A., 3acaascku C.U.
I'py3uHCcKkMii TeXHMYECKMA YHUBEPCUTET

W3BecTHO, 4TO MPOW3BOAUTENBHOCTh MHPOLECCAa IONYYSHHS ajaMa30B METOJOM KaTalduTH-
YECKOIro CHHTE3a B YCJIIOBHAX €r0 TEPMOAMHAMHUUYECKON CTAOMIBHOCTH 3aBUCHT OT MHOTUX (DAaKTOPOB.
Ha niporiecc kpucrammu3zaimu aimMa3os B cucteMe Me—C cka3bplBaeTcs MPUPOAa U XUMHUYECKHI COCTaB
MCXOJIHBIX PEareHToB (CIUIaB KaTaJu3aTop + yrierpaguToBblii MaTepuai), pa3ininslie 100aBku, P — T
ycnoBus # T.7. OCOOEHHO CYILIECTBICHHOE BIMSHUE Ha MPOLECC aiMa3000pa30BaHKs U Ha KaueCTBO
KOHEYHOT'O MPOAYKTa OKa3bIBAET CTPYKTYpPa MCXOIHOTO YIIIEPOACOAEPIKAIIETO ChIPhs. Y CTAHOBJICHO,
YTO TPY MOJTYYEHUH aMa30B M3 Pa3HBIX YTIIEPOJICOEPKALINX UCXOTHBIX MAaTEPUAIIOB B OOJIACTH €r0
TEPMOIMHAMUYECKON YCHOMYMBOCTH HAOIIOAAIOTCS Pa3iMyHbIE PEe3yJbTaThl: MPEBPBILECHHE HEKO-
TOPBIX YTIIEPOJHBIX MATEPHANOB (CaKH, KOKCHI, KapOWH Jip.) B ajaMa3 BOOOIIe HEe MPOUCXOJHUT, a B
psane ciydasx TpH UCIOJNB30BAHUU JIPYTHX YIJIIEPOJCOACPKAIINX MaTepualioB (HMCKYCTBCHHBIC
rpaduThl, IPUPOIHBIN TpaduT, PpysnepeH) GUKCUPYIOTCS BHICOKME 3HAUYCHHS CTEICHU MPEBPALCHHUS O
B anmas [1-4].

W3BecTHO Takke, YTO CTPYKTypa YIIIEpOJICOJEpIKAIIero MaTephaia MOMKET IpeTeprieBaTh
CYLIECTBEHHOE H3MEHEHHE OT BO3ICHUCTBHA pPAa3IUUHBIX (DAaKTOPOB: TepMHUYECKOH 00paboTKH,
TepMoOapruvYeckoil 00pabOTKH, NPUCYTCTBHUS KapOMIOB MNEPEXOIHBIX METAUIOB WM PaclljlaBOB
METaJIJIOB.

C uenplo MoNydeHHs AOMONHUTENBHBIX DKCIIEPHUMEHTAIbHBIX IAaHHBIX, HEOOXOAUMBIX IS
Oonee rIyOOKOr0 MOHMMAHHS MEXaHHW3Ma aiMa3000pa30BaHMs HaMH Oblla TOCTaBJIeHA 3agada
U3y4YUThb CTPYKTYpHbIE W (pa30Bble NPEBPAIICHUS B KOHKPETHOM YIJIEPOIHOM M YrierpaguroBoM
MaTepuaje MOABEPTHYBLICTOCS TEPMUYECKOW W TepMoOapHyeckoil 00pabOTKe Kak B MPUCYTCTBUU
pacIiaBoB METAJUIOB KaTaJUIM3aTOPOB, Tak M 0e3 HUX. B Hammx npeapliynmmx padorax M3ydaloch
BIIMSTHHE TEPMHUECKOM 1 TepMoOapuyeckord 00paboTKu Ha yriiepoaHbie MaTepuansl — YIIM (yrimepon
nuposn3a MeTaHa) u rpadura mapku ['M3 [5-7].

B nanHo# paboTe npencTaBieHbl pe3yNbTaThl U3yUCHHUS TOBEJCHUS YTICPOIHBIX MAaTepHATIOB
B YCJIOBUSIX BBICOKHX JABICHUH M TeMIepaTryp B NPUCYTCTBHM PAacIUIaBOB METaIoB. B kauecTBe
UCCIIEyeMOTo BellecTBa ObUI BBIOpAaH YIJIEPOAHBIH MaTepHal, SBISIONIMECS MPOIYKTOM OTXO0Ja
IIpoLecca OKUCIUTENBHOrO uponu3a Merana — YIIM. YIIM OHOCHUTCS K KJIaCCy CaK U IPEJCTaBIsET
c000#1 BRICOKOAWCIIEPCHOE BEMIECTBO C TypOocTaTHOM cTpyKTypoil. MHTepec k Matepuany YIIM Obin
npefonpeneaeH TeM (akToM, YTO B HCXOJHOM COCTOSIHMM J@HHBIM MaTepusil B YCIIOBHAX
KaTaJIMTHYECKOT0 CHHTE3a B aliMa3 He peBpaliaeTcs.

bruto mpoBemeHO cepus OMBITOB IO HM3YYECHUIO CTPYKTYPHBIX HW3MEHEHHUB  YIJIEPOJHOM
Martepuaie — caxe YIIM nox BosgeiictBueM Bbicokux P u T B mpucyTrcTBUM paciijiaBa MeTalla.
TepmoanHaMUUECKUEe MapaMeTpbl Mpolecca ObUTM MoAoOpaHel TakuM 00pa3oM, YTO OHH COOT-
BETCTBOBAJIM Ha JUarpaMMe COCTOSIHMS YIJIepoAa, Kak 30HaM CTaOWIBHOCTH anMasa, TaKk |
TEPMOAMHAMAYECKOW YCTOWYMBOCTH Tpadmwra.

VYraepoausiii marepuan YIIM Bmecte ¢ merammiom (Ni—Mn) moasepranu Bo3aeiCTBHIO
BbIcOKuX napienuii: 4,0 10° ITa; 5,0 10° ITa a 7,7 10° Ianpu temneparype 1470 K B Teuenue 60 c.
CooTHouleHne Metamia K yraepony coctasisuio 60:40 o macce. B xone nmpoBenieHust SKCriepuMenTa
HaOmronaercss skuakogaszHes rpadutauus yriaepoga YIIM, mpoTekaromas ¢ Takod OoJbIION
CKOPOCTBIO, 4TO 3a()MKCHPOBATh HadyaJIbHOE BpeMs He yzaaercs. [loaTomy, B aqbHEHIIEM BCE OIBITHI
ObUIM MPOBENEHBI MPHU OJWHAKOBOH BBIAEPKKE - 60 c. PeHTreHOBCKHI aHAIN3 MOJYYEHHBIX CIIEKOB
MoKaszaJl, 4To JJIsl MEepeKpPUCTAUIM30BAaHHOIO yrieponHoro martepuana YIIM xapaktepeH mpocToit
npouik qudpakuu u MUK ¢ MakcuMyMoM 1ipu 26 =26°30 , 4TOo COOTBETCTBYET MEKIIOCKOCTHOMY
paccrosinuio 3,351 (puc.l,a) B npuponuom rpadure. Tonmuua naketoB kpcrauuroB (LC) pesko
Bospacraer u jgocruraer mpu 4,0 10° IMa Bemmumusr B 260-270A. Ha puc. 1,6 mpencrasiena
MUKpogoTOrpadus MOIy4YeHHOTO CIIEKa, II€ OTYETINBO BUAHBI KPYITHBIE 00pa30BaHUs COBEPLICHHBIX
rpaUTOBBIX KPUCTAIIUTOB.
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a

Puc.1. a) u 0) lIpopuas nunuu (002) (a) u muxpodortorpadus (0) yriaepoagnoro marepuana YIIM mnocie
TepmMobapuyeckoii 06padorkn B mpucyrcreum pacmiasaNi—-Mn (P =5,0 10°Ta , T= 1470 K, 7 =60c)

[Ipu yBenmnueHUM MABICHMS pa3Mep KPHUCTAUIMTOB yMeHbImaercs (puc.2). Kak ormedanoch
BBIIIIE, OTO SBIICHHE BEPOSATHO, CBSA3aHO C 3aMeUICHHEM IMpolecca rpaduTaliudl YriepoIHOro
MaTepuaa Ipy rnapamerpax, COOTBETCTBYIOIIUX 00J1acTH CTAaOUIBHOCTH anmasa (puc.2).

Loo2:10-1°M
el

&g 5.0 -6,0 0 8.0 P 10°T1a

Puc. 2. U3menenne cpexnero pa3mepa KpuctawiuroB (LcC) yriepoanoro matepuana YIIM ot
BeJIMYHHBI NMPUJIOKEHHOr0 JaBjeHHsl B mpucyrcrBuu pacmiaea Ni— Mn (T =1470 K, 7 =60c)

OKCcrnepUMeHTadbHBIA  (akT oOpa3oBaHus rpadura COBEPLIICHHOHW CTPYKTYphl —IpH
xuaKo(pa3zHoil rpaduTalM MCXOMHOTO YIJIEPOJHOTO MaTepHaia, HE OO0JIamaloIiero CTPYKTYPOi
rpa¢uTa B YCIOBHSIX BBICOKMX JaBJICHHHA W Temreparyp ormedancs u B pabore [8]. C uensio
YCTaHOBJICHUSI CKJIOHHOCTH OOpa3oBaBiielics rpadurHOod ¢(a3el B pes3ynbrare KuAKodasHOH
rpaddUTAIMN TIEPEXOAUT B aiMa3, IMOJyYCHHbIC CIEKH, COJepIKallue MepeKPUCTaUIN30BaHHBINA
rpaguT OCBOOOKJAIUCH OT MeTajlula-KaTajlu3aTtopa C I[OMOLIBI0 XHMHYECKOW 00paboTKH.
BeigeneHHbIi B 4HCTOM BUjie TpauT B JAIBHEHIIEM HCIOIb30BaJICS B HOBBIX PEAKIIMOHHBIX CMECSX
JUTSL TIOJTYYEHHSI ATIMa30B.

DKCHEpUMEHTHl T0 CHHTE3y ajiMa3oB M3 TpaduTa, MOJYYEeHHOTO B YCIOBHSAX BBICOKHX
JIABJICHUIA W TeMmepaTyp B 0ONacTH CTaOMIBHOCTH anMa3za MyTeM JKUAKO(a3HOW TpaduTariuii,
Jaly  TIOJOXKHTENbHBIA pe3ynbTaT. AnMasel ObuiM momydensl npu  P=5,0 10°I1a, T=1470K,
metasur-karamuzatop (Ni—Mn) .
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SUMMARY

INFLUENCE OF HIGH PRESSURES AND TEMPERATURES ON STRUCTURAL
TRANSFORMATIONS OF CARBON BLACK IN THE PRESENCE OF Ni -Mn MELT

Loladze N.T., Tserodze M.P., Avalishvili Z.A. and Zaslavski S.I.

Georgian Technical University

The studies of phase and structural changes in the black (carbon of methane pyrolysis - CMP) have been carried
out in conditions of different thermodynamic parameters (P = 4.0-10 Pa; 5.0 10° Pa and 7.7 10° Pa; T = 1470 K,
=60 sec.) in the presence of Ni —Mn alloy melt —the catalyst for diamond synthesis. It’s fixed, that the intensive
liquid-phase graphitizing of non-diamond carbon CMP takes place and the crystallization of perfect graphite
crystals is established. It is shown that carbon black CMP under conditions of catalytic synthesis re-crystallizes
only into metastable graphite.

Keywords: carbon black, structural transformation, melt, catalytic synthesis.
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ORJSL3MB3MBOGOIB0 3SLSOROL 30RIBOL ©M3INIB00 BII6CIRMINIG0 Sb3IIB0

oemsdg b.or., Fghmdg 3.3, Sgomodgomo b.o., dodoTgomo 0.p., bebsdy @.o.

baJodmggmml §g9d6ogg®o 9bogg@lodgdo

o>endolg@o  0blBOYIgb@ol dpa®owo s 9g89JH PO IPdomdols 2obabobrgmgen
RJHMDgol, aoMEs 2odmygbgdymo sadsliyg®o  3@olGo@gdol bodolbobs, Fo®dmsog-
396L gommbydo Is@@ozol — dgdsgogdodgommol Bobogy®-dgdsbosg®o s Bobogy®-
Jodogdo mgolgdgdo. dgdsgogdom@gdgaro, GmIgaoi gdbsbymgds sendsliy®do g@olEogg-
b0l 3303y hodspa®gdsl @ommby@ods@®ocol bgsdomby 0edsTmdl gobdlsbwg®gen
Aol 0blE®ydgbGol d9doybo@osbmdsdo.

omnmbydo  dgdzgagmol  sendslipsadg@ols ¢bo®o  ©s  (33gmedggamds  msgols
db®og ©sdmzopgdygmmos dob Bobogy@-dgobogy®, mdmgzobosy® s Bobogy®-Jodoyd
030Lgdgdbg. mgoligdgools hodmmgmoen 3mI3en gLl aobodo®mdgdl Gmym® 3 womnmby®o
30330mboiool Jgdoeagbermds, sbggg dJobo Rm@dodgdol Ggdbmempos. bgbomo seodsls-
‘999333920  3mI3mbogoydo dsbsggbol domgds doGomsse bm®Eogmgds gbgbogms
JgBomadgools Jgmmeols asdmygbgdom domsmo  @gd3g@odg@ols (800 — 1000 °C) o
bdo@o domoao [bggols godmygbgdom.

gbgbogrms IgBomadaools Hgdbmmmapoom Jowgdygmo sendsliyg@o 0blE®dgb@ols
Eonmbydo dgdsgogdodgdmgdo 9dgdgl dgdmbggzeodo dgozeggh @gobol GGswols @oo-
0nmbgols (Fe, Ni, Co), UL3ogogbdols s gogmols ©sbsds@gdom [1-3].

S dobgmd3mbo@ol d@ogom 3m33mbgb@osbo Lafgolo 3obdo Fo@dmowagbl dgwo-
09500 oo bmdol sedsbyg@o 3@olFosmgdols o bbgoslbgs gommbgdol wolidg®-
bygaoo  gbgboangdols bodggl. dgibmdol 3@miEglido sbgm  LobEgdgddo dodwobs®gmdls
G020 OO0 3Om3Eglgdbols — 3@slGoyg®o ob desb@o ©obgds, dmEyermbdomo, bgoes-
30090 5b  3mI3mbgb@gdols  gOmog@Om©onybos, dobspswsigdol dgdsbobdol  (3gemo-
@gds, oboao  @obgbol  hobobob{o®@dmdbs, @ommbgbol @g300LEsEobs305, dgo®o
blbodgools (o®mdmJdbs o @odans, sandslgdol 9@m0g@@RJdgogds  3obdol  3md3mby-
bGgdmsb. LolGgdol Jgabmdobsl 3mblmeowsiools 3Gm3gldo Igbsdargdgaros mbggomo
3obol Fomdmdbs dgdgmdo dolbo go@mdom sbogmo ga®m dbgmspm@mdbso gobg-
b0l Fo®dmJdbol dgogasw, gargdgb@gdl dm@ol Jodoyg®o @godiogdol dodwobs®gmds ©s
5.9, o@dslbimddmbozoygdo  dobosgngdol dgibmdol  3@m@Eglo  doGomsse  dgotgsbs
‘dgbmdol ob mbggoo gobol Jobodogy@o Gomegbmbdols sOLgdmdols 30MMbgddo dod-
©0bs@gmdl. oJgesb ao3mdwobsdyg, 0gbGydo Jodoyg®o dgdswagbermdbolismgol dgibe-
b0l 30miEgbols d0dobo®gmds ©s dgbodsdolo@ dowgdygmo 3bmdoangdols bodolbo —
R0bogg®-dgdobogg@o  dobobosmgdemgdo oo oMol sdmgowgdgmo  bofyolo  @o-
0mby®o  gbgbogdols Jo@(33amgobgodols s ImORmamyosbg, by bggo®omn  bg-
©3300L> So s sgMom L0dygMmoggby Prsyd.

Foddmeagboen  Lodydomdo dglfsgamognos odsligmddmbo@ol @omnmby®o dod-
@030l Lofgobo @ommbyg®o gbgboggdol @olidg@lyemdol s dod3gagdols m@dgdols
bgaogegbs dowgdymo  3bmbdoggdols Bobogy®-dgdobogg®  dobslosmgdgerbg — Lobe-
m9gbg, Gowasobsi Lobsgng Fo@mdmopagbls domgdygaro 3bmdoggdol ba®olbols gOm-gom
ygge0obyg 33Mdbmbdosdyg 0beogs@m@l.

YgbTogmogmo ogm LobiEgdgdo Fe—Cu—Ni-Sn, Co ws Co—Sn—Ni. @sygadogno sendsl-
3M33mboogdo  dsbogrols dgdggagerols Lofyol  3md3dmbgbBgdoe  godmygbgdyao  oym
@0nmbms  LEsbps®Fgmo ©oldgdlygmo gbgbogrgdo, dJodomsws  gargdBOmeo@y®o
Fo@3mTdmdol: Ldoangbdo, @30bs, gmdsg@o, boggero, gogs ©s bbg. Lafgolbo gbgboangdo
03Mgoms d9dobogn® Loi®gddo. godma@omo gbgboggdol do®3gammgsbgds (wolidg®-
byganmds) dglodsdol Logddo ao@emgbols dgdoamd dgomagbos <40 d3d. Jomgdyeno
gbgbogrgdo  Jgdamdo  sfgMomds®igammgabgdols  dobbom  gowomebgb  sJHogoiosh.
o>JBogoool  3@m@Eglo - ol gMomds®germgabgds  bo®E0gmEgdms  dYOM Y gdosb
Foldgoam@o. @ofg@omdsmzganmgsbgdyemo  dg@doemgools (Fe, Cu, Ni, Sn, Co, ©s o.9)
©olidgalygmmdols  goblobwgds bmOEogmegdmes gbgbogms bggo®omo  bgosdo@ols
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3oblLobwg@ols  oboz g gdBOMbym-dog@mbimdyamo  dgmmegdols  gsdmygbgdom. hggbls
dog®  25dmygbgdymo dy@m g gdosbo @m@ol  3mblE®yJioobomgols ©owygbogn  0dbs
@onmbydo  gbgboamgdols  @30bol, boggemol, L3oangbdols  ©s@o@sbols  go@dowols
o033 950l bmIgbol ©sdmogdbygmgds o gol OMDY ob sJBogsEool 3GmEgLols
boba@denogmdsaby. ©sgdgogmo dg@oemgdol (Fe, Ni, Cu) ©oldg@lygemdols goblsbmgds
bodogmegdmes LEg-ob b0mbsbm-39@sdogolbs s bsbmmddmbo@gool dsbsgsmdme-
bgmdol  (396¢®To. gbgbogrmgsbo  60dydgdol  bggo@omo  bgwsdo@ol  godlsbwg@ols
dgomeols godmygbgdom dowgdyamo dgogagdo dmygsbogros (bob.l).

D a,a

10 20 40 60 80 T Lim

bob.l. Fe-ob, Cu-ol o TiC-b gbgbomol 3@ (33mgdol LsVgsme bmdol S Jogdymgds
5JB0go>300L EH™DY

gbgbogrgdols sdBogsEoom domgdagemo Lbgowslbgs ©olsg@byammdols gbgboangdo
d9dpamddo godmygbgoye 0dbs jmddmboioygdo dsbogngdols dolowgdow.

hggbl dog® dgdydoggdbymo dgmmeols dg9dggmdom, dglsdangdgeo asbs Lofyolo
Rbgbogrmgsbo 30md3mbgbRgool 360dgbgamgsbo ©s{gMomdo@m3genmgabgds s bodysmmm
bmdol Igdgodgos 80 33d-ob 5-10 333-dg.dgegagdo aoblsgym®gdomn dbodgbganmgsbos
obgmo 3anslBog®o doboggdol Fg@omeolidg@lbygamo gbgboagdol Jobowgdsw, Gmam-
M0@3Ess M30bs s L3ogngbdo, @oyob sbgmo gangdgb®gdol dogdmeoldg@lygemo gbgbo-
egdols dowgds Ubgs dowogm@gdbmemmaoygdo dgmmpgdols godmygbgdom (gangd@®mJo-
doyg®o, 3mbegblbo@gds goby®o Fobowsb, goxrmdgggs ©sdEeg >Mgdo) Logdome dgo®swe-
00900,

HEB
1o}

o0

11

=1

Daga

[ ) 40 30 20

6ob2. g3zbgodo (P =400 3a/L8% T=850 °C) momnmbydo gmd3mboizogdo Isbsmols (Fe-Cu-Ni-Sn)
Lobsmol sdmgowgdymgds bsfgobo gbgbogmgsbo 3md3mbgbdgdol ©ol3gmlammdsby

AmamO ;3 dolbsgmebyamo ogm, o5JGogsEool dgogaswe dowgdygmo {gdomds@(33-
aegobo gbgbogrgdols 2odmygbgdsd gbsdhbggoe aooydxmdgls dJowgdygmo 3bmdogogdols
R0bogg®-d9d6039@0 dobsbosmgdangbo dgibmdols 0dogg P—T  300mdgddo. @oommby®o
do@®oiol (d9dggMgemol) obgmo gobogy@o dsbosbosmgomgdols gogdxmdglgds, Gmym-
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@oios bobogng (bob. 2), Lod@go3g ©o o.9. Foddmowygbl dmaosbo s@dslgmddmbo-
30900 Iobogols gJldengs@oEoyg®o 3oM539BMgéol doGomsw gsobdlsbmg®gam RoJ@mal,
5300, sEa0@o o5Jgl sendoliakg®ol ¢bo@ols s (339modgEgamdols sdswen gdsls.

Go3g  aobboangsl  dmombmgl  Co-ols  dobosby  s@Lgdyeo  Lolgdgdo  Co,
Co— Sn—Ni. %bgdmo dmygsbogno Fe—Cu—-Ni=Sn  Lol@gdsdo aodmygbgdyeo  gbgboang-
dolopob  aoblbgoggdom (>80 33d)  Co (dodomspo 3md3mbgb@o), godmygbgdbymo oym
Yo B@ooldgalbymo do@germgobgdol (dodgs TIK-1Y) bmdomn 3 -7 33d. dgl§sgenogno
ogm  boFgobo  gbgboengdol  sJBogsiool  3OmiEglol  byasgagbs Co s Co-Sn—Ni
Jgdoagbermdgdols  dowgdbymo  gbmbdoangdol  Bobogy®-dgdsbogn®  mgolgogdby
90 9JBOmbyemo  Joa®mbimdool dgmmom. assbsgobes Lsfyolo w©s sj@ogodgdygeo
@ommby@o gbgbogols (Co) dm@gmemyos. IgbTsgmogn ofbs Lbgosolbbgs Lolgdol
gbmdoangdols gOsJHma®sdgoo (byd. 3 - 8). dJomgdymo Ygogagdol sbsgrobo odarggs
990930 ©olggbgdoli o390mgdol Lodygoagdsls:

— bofgolio gmdsg@ols gbgboaro dgoygds Lgg@mowygemo gm@dol 3—5 d3d bedols
do 3320 9d0loyob. sJBogoiool 3GmEglo (50 Lbm) dbodgbgermgbse (33e0l do@ (330 gdols
39MIgHMogm  Rm@Edsl.  Lgg@mopygmo Ge®ds  dJoMomspsw  dgoigoms  dgbsdsdolow
R0OGoRAMgobo ggmdgB®ools Jo@gemgdomn bodygsmm bemdgdom 1 X 2 X 5333 (byea 4).

EFEi <L Whikewm RS . Ce3

4. Co ULofgolo gbgbogno aogoég&g;mo




102 bS8ISEN3IL I bSO6IN6H(D bLOSELI60, GEORGIAN ENGINEERING NEWS, v.89, 2019

— 39000 Vgbmdol 0@mdgddo (T — 820 — 880 °C; P — 350 4p/13%) gmdom@ols
gbmdoamo  Fo@dmoeagbl  goJbodgdagmo  s@bspamdols dmbmonl gm@gdols  Lowowg
‘dgoagbl 0.5 — 2 33d. gmdog@ols sdBogo®gdymo gbgboemolspsb ‘dgdibgo®o bodydo
bolosmgds  bogangbo  gm@osbmdom. odsgg OmML  Fo®dmJdboamo  gm@gdo 03039
bedobos (0.5 — L5 333). 9dbodgbgerme dJmds@gdymos bodig®ogg; @o3 dggbgds gobo-
39©-394560396 doboloomgdemgdls, aodmobo@gds 1 -2 gomgygmom dmds@gdyee Lobsengdo
(Lye. 7).

- Uy@a. 7, 8-bg (o@dmeagbogoos Co-Sn-Ni  LobEgdol dgdowagbemdols 3bmdo-
@g50. 5JH0godgdymo gbgbogngdom dowgdyamo Co-Sn—=Ni LolEgdol @Ebmdoewols body-
g0 bobosmpgdosh  dgoodgdomn  PRO®m  Jomsmo  gOmygs®mgbgdom.  dgodhbgge
A9bgbzos 9gem {g@omds@gmmgsbo LEA®YJRaologgh. 3539 O™,  bodydgdols
Lobosgnggdo dmds@goygmos 3-4 gdmgyeom.

3o0s  aMobymmdgB@oymo s JOFM@MA0YA0  (3gEomgdgdols, AMmIga s
500 53l Lafgobo 3md3mbgbBgdol — @ommby®o gbgbogngdols Foligoagddo (dym-
09 gd05b0 s e obgBo® o) sdydoggdols Igdwgy, 9.¥. »odB0g0Mgdymo Fe-obs o
Co-oll  gbgbogrgdol  godmygbgdolsl  seedolbimddmbogoydo  doboaol  dgbogbmdsw,
aodmgmobos @oyo 360dgbgamgsabo ao®gdmgdgdolss;

o
SE1 TRV [
Sampie [

b®.7. 35936300 Co — Sn — Ni

| ';-](4).8. B993bg. Co-Sn—-Ni od@)ogb'ﬂsmo
gbgbo@on

390dm,  ,,5JH0goMgdbgmo”  gbgboggdols  godmygbgdolsl  do@Gyemdl  3obdols
30glgoemds s Ygbadhbgg go@amgddo 15-20 °C-0m IGoGEgds 3™d3mboiools Dgibm-
doLomgols boko@em Fgddgas@ygds. Loko®m m3Godsey®  @9d3g@s@ydsdo ogygaolibdgods
#9339053 9ol ols Jobodsgnyy@o dbodgbgermds, @MIgenbgidglodegdganos o gadoeo
30bog®-dgdoboggdo  dsbobosmgdemgdols domgds. gl goJBo ooy mobbggo@sdos [4]
doygobogn  dmbo39dgdmsab,  Lowsz  bobggbgdos, M3 3arobgBodgw,  (396H®owsbya
JobJgoeTo odydoggdyao, oJ@ogodgdgmo gbgboangdols dgibmdol 3@miEglols oj@o-
35300l gbgdgos 3zoMwgds. dodBogglo dosbenmgdomo dgzbmdol 3GmEglbo gobbo-
EYan0s, Ome3 dge® Bobgddo  Jodoygdo @gojiool dgdmbgggs s Sdo@md, dglod-
gagdganos dolibg Jodoyg®o 30bg@ogol 3obmbgdols dolsspgds. s@gboylol jobmbo dgod-
@a9ds> hoofgaml dgdpgabso@sw:

E/RT

P = pPo€

bosi P — dgdibgo®o dobogools Lodgg@moggs; po — 9um@m dsbogrols bodgg@ogg; E —
Jgbmdols 3GmEgbols of@ogs@ools gbgdgos, T — dggbmdols G9d3g@s@yds. >3 Go@dy-

o0 gomngmomo dgibmdoli sJGogoiool gbgdaos Lofyolo gmosam@ol gbgbogon @
>JBogodgdamo gmdsm@ol gbgboamom  dgoagbl 104 s 9,7 gx/dmgo  dgbsdsdobow




LSISANEIR I bS506IN6(M bLOSELI60, GEORGIAN ENGINEERING NEWS, v.89, 2019103

[5]. domgdygao dgogagdo msbbggodsTos @o@g@o@®sdo s@Obgdye IFod dmbszgdgd-

0ob,  bogm  dogdgmo  dggagdo  d60dgbgermgsbos  3mbi®gH o @ommby®o
Lol gdgdolbomgols Ggoeny@o @9 3@mEgbgdols glsdydsggdemso.

R0BIAOB IS

1. Zeren M., Karagoz S. Sintering of polyerystalline diamond cutting toois. //Mater.Design., 2007, 28, pp.1055-
1058.

2. Webb S.W. Diamond retention in sintered cobalt bonds for stone cutting and drilling. //Diamond Relat.
Mater., 1999, 8, pp. 2043-2052.

3. De Oliveira 1.J., Bobrovnichii G.S., Figuira M. Processing and characterization of impregnated diamond
cutting tools using a ferrous metal matrix. // Int. J. Refract. Met. Hard Mater., 2007, pp.328-335.

4. 3a171ueB AA. Pa3pa60T1<a AUCCIICPCHO-YIPOYHCHHBIX HAHOYACTUIIAMU METAJUIMUCCKUX CBA30K U TCXHOJIOTUN
MOJYYCHHUA aJIMa30COACPKAINUX CCTMCHTOB JJId PEKYIICTO MHCTPYMCHTA. ﬂHCCCpTaHI/Iﬂ Ha COUMCKAaHUC YY.CTCII.
KaH/A.TeX.HayK., M., 2009, 160c.

5. XKyxosuukuit A.A., HIBapuman JI.A. @uznueckas xumus. -M., Metanyprus, 2001, 688c.

bodandser  dgbdyamgdamos & Gybooggerol  gdegbaaro  Lsdgzbog@be  gerbools
bsg 35660 @590656lgd0l (bgar Fga@aangds AR - 18 -1911) godgangd do.

SUMMARY

SOME TECHNOLOGICAL ASPECTSOF FABRICATING THE DIAMOND

COMPOSITE MATERIAL

Loladze N.T., Tserodze M.P., Avalishvili Z.A., Dzidzishvili I.G. and Nozadze D.A.

Georgian Technical University

The influence of the initial metal powder’s dispersiondegree and morphology on the sintered diamond
composite’s metal matrix physic-mechanical characteristics was studied.

As an example using the Fe-Cu-Ni-Sn, Co, and Co-Sn-Ni systems showed that initial metal powder’s additional
activation regardless their initial grain size, significantly improves the structure and physic-mechanical
parameters of the sintered final product.

Keywords: sintered diamond composite’s, metal powder dispersion.
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ESTIMATION OF PROCESSES RUNNING DURING THERMAL TREATMENT IN SOME
COMPOSITIONS OF Na,COs - SrCOs — BaCO3z — H3BO3z — SiO, SYSTEM BY MEANS OF
IR SPECTROSCOPY

Gordeladze V.G., Gibradze M.I., Kapanadze M.B., Mshvildadze M.J.,
Loladze T.O. and Kebadze N.M.

Georgian Technical University

Abstract. The article deals with the evaluation of processes running in the range of 373-1373K during obtaining
targeted enamels from some blends of five-component system and assessment of the obtained compositions
by IR spectroscopy. It is shown that at low temperatures basically sodium, barium and strontium water-
containing borates are obtained. In the same interval a liquid phase is formed which, along with the emitted
gas, simplifies transfer of the system into homogeneous amorphous (liquid) state in high temperature range.
Qualitative rather than quantitative scheme of glass (enamel) production is presented because the
individualization of ingredients in the obtained compositions was not possible by IR spectroscopy due to the
multi-mineral content of the composites.

Keywords: blend, composition, composite, IR absorption spectrum, borates, enamel, thermal treatment.

In five-component system enamels used for enameling must be selected [1] after experimental
testing and first of all, considering the oxide system as a compound through which certain oxide can
be added into the enamel blend. Therefore, it became necessary to consider oxide systems (and not the
oxide compositions of proposed enamels), the ongoing processes of thermal treatment of the enamels
and the obtained results.

The goal of the present work is evaluation of the ongoing processes running during thermal
treatment in some compositions of Na,COs - SrCO3; — BaCO3; — H3BOs — SiO; system and estimation
of the obtained composites by means of IR spectroscopy. Two compositions: Ne27 with minimum
content of SrO + BaO and increased B,Os-a, Na, and SiO; content and Ne32 with minimum B,Os
content (Table 1) have been studied out of 27 suggested compositions [1]. The table contains oxide
content of these compositions, the invariant combination of the points used and enamel blend
composition. The prepared was mixed in accordance with the regulations of glass and enamel
technology [2]. Carbonates were labeled "Chemically pure” and "Chemically pure for analysis”, and
for introducing SiO; into the blend enriched Novosel quartz sand was used (SiO; > 99.8%). Infrared
absorption spectra were obtained using FTIR-Fourier transformer infrared spectrometer "TERMO
NIKOLET" AVATAR 370, range: 4000-400 cm, accuracy of measuring 0,5 cm™. The information
about blend materials and the equipment used for IR spectroscopy is presented in [11] .

Table 1. Content of blends and compositions

Invariant points of Composition content, mol % Blend composition, mass fraction Blend
composition Na;O | SrO | BaO | B,O3 | SiO, | Na,COs | SrCO3 | BaCOs | HsBO3 | SiO; Ne
SB'S,+NS, +B'B
13,82 | 6,41 | 17,43 | 22,38 | 39,96 | 18,97 | 11,75 | 42,94 | 37,97 | 29,43 9
30% 30% 40%
SBS,+NS,+B'B

16,69 | 8,15 | 13,40 | 10,74 | 51,02 | 24,04 | 15,76 | 34,84 | 19,10 | 39,49 | 10
40% 40% 20%

The work contains the absorption spectra of the compounds and the composites obtained from
their treatment at 773, 973 and 1173K, as it is believed that these temperatures reveal more or less
significant changes in the spectrum [3-9].

The results of the spectroscopic evaluation of the constituents, used in our enamel blend, are
presented in [11]. This information simplified understanding the IR spectroscopy of products produced
during the heat treatment of composites. The IR spectrum of thermally unprocessed blend (Fig. 1) is
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characterized by two sharply depicted diffuse bands (3194 cm™ and 1404 cm*) and a complex outline
of absorption in the range of 1200-650 cm*. The bands in this contour are discrete and two of them are
equal in intensity to the diffuse bands (710 cm™ and 663 cm™). In addition, there are also four slightly
intense diffuse bands (2401, 2381, 2253, 1643 cm™), located in the range of 1600-2900 cm™. The
complex contour begins with a discrete (1196 cm™) band and ends with two discrete strongly intensive
bands (710 cm?, 663 cm™). It is difficult to precisely apply absorption bands in the spectrum to each
component of the blend, especially under conditions when some of them are close in magnitude and
intensity. That is why the band diffuses to a maximum of 3194 cm, since it includes absorption bands
characteristic of the molecular, anionic (hydroxyl ion) and, possibly cationic (hydroxonium ion)
forms. In addition, water was also used in preparation of the blend.

400D 3500 3000 2500 2000 4500 400 500,Yem

%

298K

Fig.1. IR spectra of the composition Ne9 and the products obtained by its thermal treatment

The diffusive nature of the absorption at 1404 cm™ is due to the coincidence of different
bands. It includes vibrations of the BO3z group in condensed borates, characteristic bands of SrCOs,
BaCOs; and Na,COs. Such coincidence appears in other bands too that can be ascertained by
comparing blend spectrum with the spectra of including components. In the range of 373-773 K, the
IR spectra of the composites obtained by heat treatment at basic temperatures do not significantly
differ from the IR spectrum of the blend. One noticeable thing is gradual decrease in the intensity of
the absorption band at 3194 cm™ and the appearance of a number of low-intensity bands in the range
of 1700-2650 cm™ of the spectrum. The similarity of the blend and its composites, obtained by its
processing at 773 K, can be explained only by the fact that the frequency of atomic vibrations in the
composites does not differ significantly from the vibration of atoms in the constituents of the blend
compositions. That conclusion should be valid based on the results and the reference data analysis.
According to the work [10], a number of invariant points were defined in H;BO3-B,03 system by
Kracek, Morey and Merwin in 1938. Based on these data, formation of HBO, from H3;BOs is started in
the range of 404-508 K. The part of H3BO;s first is melted congruently and then incongruently,
forming liquid phase and HBO; (I). HsBOs + B,Os(11) and H3BOs + B2Os(l11) eutectics are formed; all
of the three HBO, modifications are melted and their B,O; eutectics is generated. In the work [10] it is
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also noted that in about the same temperature range an interaction between Na,COs; and H3;BOs
(HBOy) begins and develops further forming anhydrous and watery borates with different
stoichiometric and structure as well as NaOH being the product of Na,COs partial hydrolysis.

In the range of 773-973K silicates (Na.Si,Os, BaSi»Os, SrSi,Os) are formed, indicated by the
absorption bands characteristic for these compounds, which are highly coincidental with the data in
[3], although they are represented as glass phase (mainly borate). If there are a number of deviations
between the data, it can be explained by the silicates formed in SrBaSi,Og or SrSiO3-BaSiO; systems.
By our opinion, Ne9 should be the first of them. After overcooling, in the temperature range of 973-
1173K, the mass becomes fully solid amorphous composition (glass) which is still inhomogeneous.
This is indicated by the most intense absorption band with the maximum of 920cm™. This composite
reflects initial stage of formation of uniform glass frame at this temperature, when borate and silicate
components are still present. The composite is inhomogeneous not only in composition, but also in
phase - it also contains gaseous inclusions in the form of H,O and CO.. It is proved by the absorption
bands 1381cm=(vsCO,), 2350(Vas), 679(8:CO5); 3660cm™(vsH20), 3756(vasH20), 1595(8sH20), etc.
These H,O and CO; are not adsorbed on the surface of composite, but are included in mass volume.
Gaseous inclusions are also present in the composite treated at 1373 K, although the whole mass of the
composition is uniform and it is suitable for enamel production. The spectra of overcooled blend Ne10
and the composites formed by its treatment are obtained using the same invariant points as of the Ne9.
The ratio of these points was changing in terms of increase of SiO..

500, 3cm

4000 3500 3000 ES}DU 2000 1500 1000

Fig. 2. IR spectra of composition Ne10 and products obtained by its thermal treatment

By IR spectroscopy it was determined that although some invariant points were to be balanced
before melting of the blend, a small amount of SiO, was found with the last crystalline compounds
which did not impede the process of obtaining easilyfusible enamel. Sequence of the processes
occurring in Na2COs; - SrCO3 — BaCO3 — H3BO3 — SiO; system after treating some of its blends in the
range of 373-1373K can be presented by following scheme:

¢ In the range of 373-573K a number of boric acid transformations undergo and reactions
between the products of this reaction and mainly Na,COs are initiated by formation of aqueous sodium
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of borates. The first portions of liquid phases appear the composition of which is mainly B,Os; — mH;0
with a low content of Na,O and B,0Os;

¢ In the range of 423-773 K the above mentioned reactions are intensified and formation of R
(HCOs)2 (R = Sr, Ba) by the influence of H.O and CO;, contained in the system, and crystalline
hydrates with the RCOs, interacting with the borate component, are initiated. The amount of liquid
phase is increased, expressed mainly in Na,O - nBa,Oz system with a small content of BaO and SrO,
and a number of crystalline hydrates are dehydrated,;

¢ In the range of 773-973 K an interaction of Na, Ba and Sr carbonates and their derivatives
with SiO; begins and develops and silicates are formed. The amount of the liquid phase is increased
due to easily fusible eutectics and its composition is complicated;

o In the range of 973-1173 K the above processes are intensified, some compounds are melted
and the eutectics is formed, at 1173 K the main phase is liquid and inhomogeneous and is
characterized by a considerable amount of gaseous inclusions;

o In the range of 1173-1373 K the liquid phase in the system becomes inhomogeneous and
most of the gaseous phase is removed from the system. The mass is suitable for enamel production.

In the end, it should be noted that the above scheme provides more likely than most accurate
description of the processes taking place in the blends, as in most cases the individualization of the
ingredients in the multimineral composites cannot be accomplished by means of IR spectroscopy.

REFERENCES

1. Sarukhanishvili A., Gordeladze V., Andguladze N., Ebanoidze E. 2016. Physical-chemical prediction of glass
formation from some compounds of five-component borisilic systems. /GTU Works, No. 1 (495), pp. 51-58.

2. Bragina L.L., Zubekhin A.P., Beliy Y.I. et al. Technology of enamel and protective coatings. -Kharkov, NTU
"KhPI", 2003, 484 p.

3. Lazarev A.N. Vibrational spectra and structure of silicates. —L., 1968, 348 p.

4. Plyusnina I.1. Infrared spectra of silicates. -M.; Moscow State University, 1967, 190 p.

5. Medvedev E.F, Komarevskaya A.Sh. Study of the phase composition of boric acid as a component of a glass
blend by IR spectroscopy. Glass and ceramics, No. 2, 2007, pp. 8-12.

6. Medvedev E.F. Features of infrared spectral analysis of a glass-forming mixture containing boric and silica
acids. //Glass and Ceramics, 2007, No. 4, pp.7-11.

7. Pye L.D., Frechette V.D., Kreidl N.J. 1978. Borate Glasses. Mat. Sci. Res. V. ie, N.Y. p. 637.

8. Drago R. Physical methods in chemistry. t. 1, -M .; Mir, 1981, 424 p.

9. Nakamoto K. IR and Raman spectra of inorganic and coordination compounds. -M .; Mir, 1991, 505 p.

10. Bezborodov M.A. Synthesis and structure of silicate glasses. -Minsk: Science and Technology, 1968, 452 p.

PE3IOME

OLIEHKA ITPOILIECCOB, IMPOTEKAIOIIUX IPU TEPMHUYECKON OBPABOTKE B PSJIE
KOMITO3ULIUI CUCTEMBI Na-COs3 - SrCOs — BaCOs — H3BOs — SiO, UK CIEKTPOCKOITHUEM
T'opaenanze B.I'., l'uopanze M.IO., Kananaaze M.b., MmBuiganze M.JI:k., Jlonagze T.O., Kebanze H.M.
I'py3uncknii TeXHHYeCKHIl YHHBEPCUTET

B pabore mpejcTaBieHa OLEHKA INPOTEKAIOMIMX IPOLECCOB M IMOJYYEHHBIX BIOCIEACTBHH KOMIIO3HUTOB B
TemnepaTypHoM uHTepBane 373-1773K, npu cHHTEe3UpOBaHUM LIENEBIX IMaJCH psAaa MHNXT MITUKOMIOHEHTHON
cucteMbl. [loka3aHo, YTO B HM3KOTEMIIEPATypHOM HHTEpBAJC B OCHOBHOM IIPOMCXOIHMT 0Opa3oBaHHUE
BOJIOCOAEPKAIIMX OOpaToB HaTpws, Oapus M cTpoHOMA. B 3ToM ke wHTepBasie oOpasyercss xuakas (asa,
KOTOpast COBMECTHO C BBIZICTICHHBIMH B CHCTEME ITapaMu OOJIETIaeT MEePEBO]] CHCTEMBI B OTHOPOIHOE aMOpdHOE
(>kuzmkoe) TOJOKEHHE B BBICOKOTEMIIEpPAaTYpHOM HHTepBaie. lIpuBeneHa ckopee KadeCTBEHHAs, UYEM
KOJIMYECTBEHHAs! cxeMa 00pa3oBaHUs CTeKIa (3MayM), Tak Kak ¢ momombio MK crnekrpockonnu He ypanach
WHMBHIYaJIN3alMs HHTPEAUEHTOB, BXOSIINX B MTOIyYEHHbIE KOMIOHEHTHI N3-3a MYJIbTUMUHEPATIBHOCTH TUX
KOMITOHEHTOB.

KuaroueBble ci1oBa: cMech, coctaB, KoMno3uTHeli, MK smainb, TepMuueckas o0padoTka.
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SUMMARY

THE POSSIBILITY OF OBTAINING THE ROTOR’S MAGNETIC CONDUCTOR IN A
CRYSTALLIZER WITH NON FUSING ELECTRODES BY ELECTROSLAG MELTING

Silagadze S.R, Zivzivadze L.B., Tskipurishvili T.Z. and Abesadze Sh.A.

Akaki Tsereteli State University, Kutaisi

The contents of harmful impurities in an obtained non-industrial small-size blank (casting) of the magnetic
conductor of a high-speed rotor in the proposed crystallizer has been reduced basically the same as in industrial
design. Also, the number and distribution of non-metallic inclusions in the obtained casting is much the same as for
the casting obtained in a crystallizer of industrial equipment.

Keywords: melting, magnetic conductor, crystallizer.
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13,6 dobBydo dols (b@sdo I) Lobolidg doGomopse dgowygbl 3,51-5,29 3y-9g/a,
bogem  dobdygdo 2 kol Fyamol Loboldg @meos 6,06 a-gdg/aw, Goi ggbsdsdgds
bobRL (6,01-9,0 3y-gdg/a). goeEoydol 0mbol domsgro d60dgbganmds  aobsdo®mdgdls
50b0dbyao Lobyxgdol Fgmol LobolEol 360dgbgermdsl. b@sdo I-ol 4,5 dob@ydo dols
(J. ©goges) s 7 dob@Gydo kol Fymol Lobyxol Lobolidg (2,74-2.87 Ix-g9dg/s0) dogggm-
3b9ds @dogols (1,51-3,0 dy-9J5/e0) (gbo. 1) [14,5].

FTyeools dopdmdodoyg@o sbogobowsb godmdwobody 34 (b®sdo I-pgdgos) dob-
A9®0  dol, Fgomo 80g39mgbgds 300MM3>OEMbsG Y-y Bo@Y@-goe0309dosb  Godols
Tyoeols, bLosi d000m3006mbs@-0mbgdo  oizgangds 95,16 dp/eo-sb 1738  dp/an-deog,
by ags@-0mbgdo dgdomgmol 72,58 da/@—197,72 dy/an brgmgddo, bowem s ogdols
006960 5@gds@gds dopbogdols s bo@d@oydol ombl s Gmeros 41,5 dp/@—91,97 dp/e.
bogom b@sdo ol 5 (gdges) s 36 dobydo kol Fysmo dgos@gdom dgodangds
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30353903600 J0AMoAdMbs@R -3 i09dosh  Godol §ysml, dglodedols HCO; —
109,8 3a/a0, 116,51 dp/a@o (3bA. 1).

Jo@omseo 0mbgdols dgdig9ermds dofolidggds Fyagdols bea@ds@oggdom olsdggd
be®dgdols godaagddos [4,5]

doamJodoy@o sboeoboli Jgwgagdosb godmdwobs®yg domygbydo bogmog®gdg-
b0l 3mb3gbd®MsGosms 360dgbgammds yggms bobyxol {gogdo bsgmgbdos brg@ymsw
olodggd 3mb3gbB®S30gdbg (b, 1) [4,5].

BobBy®o dgdosb osmgdyen Fymol Lobyxgddo dogdm s dogz0m bogmogdgdgdols
30b(396HM>30sms 360Tgbgenmds 0@ s@gds@gds brgdymsm slodggd bm®dgdl (3bm. 2).

doFolgzgds Fyargddo dog@mmmysbobdgdol bmggadmdgogds ©s gogd g gods
53030090705 J0EAOMAJOEM0YH 300Mdgdbyg. s (Yo dgdiggaro Jobgdols dygdgen
dobg@omgdols gdowygbarmdsby,  Jg0dgddo o 3o®Jzgddo Imdoboswmg doiOmm@ysbob-
dgd0l Lobgmdoby [1,3].

dog®mdomemyoydo 3gmgzol dgogas ©oyobes, MM yggmms Lobxol {ysedo
Logtmm  gmaogm@dyamo  doJdg@mogdo, E.coli-li genslols  dodBgdogdo, gmoxsygdo,
Logndmbgens o Streptococcus faecalis-ols doJBgdogdo o o@dmbbes. boaem  dgbmeo-
@9AH0 5gAMd900 > Bo Y@ ASAYM0 5bsg@mdgdo 37 °C-Ls 0-17 479/de ©o 22 °C-ols
300mdgddo 1-40 3(9/den d930s@ bogamgbdos bem®ds@oggdomn ©olisdggd bo®dgdbyg (dgbe-
dodolow 37 °C— 20 47y s 22°C —100 3¥9/0a», b, 3) [4.5].

sd@0yo, dpobodg bAsdol >ybol dob@ydo dgdols  Lobyxgdol Fyangdols ggmJo-
doy®o s dogMmdomemyoyo 33mggol dgogye aodmgmobes, G™MI Fyamol bodolbo
Loglgdom dggbodoedgds dofoldggds Tyemol bm@mds@oggdom ©slodggd boddgdls [S].
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SUMMARY

RESULTS OF ECOLOGICAL AND MICROBIOLOGICAL ANALYSIS OF GROUND WATERS IN
THE KHRAMI RIVER BASIN

NikuradzeT.R., Gverdtsiteli L.V. and Surmava A.A.

Georgian Technical University

Institute of hydrometeorology of Georgian Technical University

Ecological and microbiological analysis of ground water samples from wells in the Khrami basin mine was
performed in accordance with the results, according to which water quality fully complies with groundwater
standards.

Keywords: ground water, Khrami basin, ecological and microbiological analysis.
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doboBgomo J.o., Bygdogsdg 2.9, pmigodo d.4.

baJodmggmml §g9d6ogg®o 9bogg@lodgdo
0g. Xogobodgoaols bobgmmdol mdogmolol Lobgmmdfogm 960390Lodgdo

d0m@ma0@  Lsdgo®mdo  gemgaglbo  30m3gLgdo  Jodwobs@gmdl.  g@m-g@mo
30 gdss 53 30m3glgdol  oEg33o@ Mo s@fgdobsmgol  Lomsbopm  dsmgds@ozy®o
dopgaols sagds. Jogbgosgsm 0dobs, GmI sygdgmos  Logdom @ompgbmdols ©gEg®-
dobobByao s sardsmydo dJmwgemo, xgO gowgg dgbobfsgmos ¢eddsgo 3GmEgLo @
sboggdos  dglodsdolo dmpgargdo. spgdgeos  dspomoms,  ©gBgHdobolRgmo @
SedsmY@o  Jmgmgdo  domenmyosdo, Jodosdo, gobogsdo, dgoiEobsdo, ggmmmaosdo
©s Ubg. [1-3] o3 dmpgmgdol  dmpogoizo®gds, sbogo dmpgmgdols spgos ©s dmeg-
@agdols 3005393 gd0L LEASGHoLA03YM0 sbogrobo malsi 0b@gbloyg®sw Jodwobo®gmdls
Jbmgaonl §sdygeb bodgEbogdm (396¢®gdbs s ¥bogg®@lodg@gddo.

bod@mddo  dm@obognos  g30gdools  gog@Egegdoll  gBmo g g@dobol@yano
dopgaol 9Ebmdo 3005dgB@0ls LEsEobBogg®o dgaslgds, oggogmos @mas®omdyeo
dJopgao s gRoligdgemos  3m3ygmsiEool  obpogopms  @omegbmbol  babgg@ols
506530300950l ©AM.

25630bogrmm 0bpogoms Mo0dy 3M3Pensios. godgem, wdmol t=0  mdghddo
OMGIILO  ©OSFIPIION  3m3aoi300l 5G506630(3009d NS H5MEGbOBSS X(®), bo-
e 0680300gdg@Ms MomEgbmds @0l Y(t)- 303 9olbdmen  Lods@@Gogolomgol, @GmdI

OO0l 2obboboansg ‘dyoa g do 0<t<T. 3399 5(305d0  0bEogoms oM bmds o6
03380905 — 5O brgds obsEgdol s goMs3gomgdol dgdmbggggdol yomgsgolifobgde.
Fobsoedpgy  dgdmbgggsdo  Loko@ms 3m3gmsiool 0bogowgdol (3300 gdoo  Gomy-
bemdols (ods@goyeo s godmygengdygeo  obogowgdol) Lodygsmm  3b0dgbgermdgdols
3omgoolifobgds dmwgeols 596530, G53 sIsFgdom 3 dol ho@omgdsls dmombmgls.
930009300 3OMEgLol (33039 gdol) ©gRg®@dobolBymo Jmpgmo Fo®dmowagbls
a0l ggbjiosl, @mdgmdoz o6  o@ol  gomgogolifobgdygmmo  dgdmbgggommds.
hggne gd®ogo ©oxgmgbzosmy®o sbGmmgdgdols mgm@ool dsdmygbgdom X(t) ©d Y(t)
Loowggbdobomgol spgogemos d9dwgao ©9@dgmdoboldyemo dmwgagdo [1]:

 XOX(0)+Y(0)
X0 Gy 0 (XO)+ YOOR <

+X(0) @)

() wo (2) Impgargddo ogygaolbdgds, @®I X(O) © Y(O) Lbowowggdo  (3bm-
doan0s, bogem 0bgoizo®gdols LohJo@ol & 3o®sdg@®o yEbmdos.

93o85bmm gEbmdo & 35@5dgBM0, dspomomsw, (1) go@Igmols asdmygbgdom.
sdobosmgols  goageolbdmm, @md hos@o@gdygeos N Gomegbmdols s 0bpogowgdols
0506930300950l dgliobgd. gmdgom, o3 Ggdol dgogagdo Imzgdygemos dgdwgao dgo-

hggol Lobom
(t %)=t X (t))- (6, X () 3

(D) geoadgmmol  dos@G0go  2o@sddbgdom  ©s  gogmas®omndgdom  SEgogs©
dog00gdm 93bmdo 35@sdgB®ol Fgdmgy bow aodmbabymgdsls:
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1 XX+ YO X0X(0) R
(X(0)+Y(0))-t X (¥ (),
(3) gdhggols 3odmygbgdom s (4) aodmbobyangdols aomgomolifobgdom a394690s:
1 XOXOYE)-XEX)
" 4(X(0)+Y(0) X (&) (0)
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- 1<
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n'=

09 @ 35053930l (5) Jgxnobgdsl dgzo@ebm  s@S0bgoG0M om0 ©s 0bgozo-
09090 0bogogdols AMTo  ggmergiool s@dfgd (1) s (2) ©yBg@dobol@yeno
dmegegdol  godmbobyangdgdbdo, 35dob  gJl3gM0dgb@o@me  gdowgdomemals  dgydanos
‘dgoxolml X(t) S Y(t) Lowoggdol @ogbgomo 3b0dgbgenmdgdo ©@mols bgdoldogm
t>0 9m396¢ do.

d93603dbmm, @M & Is@sdgB@ols Jggobgds Dgodangds dogommm  sp@gmgg (2)
aodmlobyagdols asdmygbgdom.

admeml,  &9bgdsdo Jodwobodyg dgdmbgggomo 3OM3gLgdol seg@sls ©s Lo-
0obom  dmgmagdols  opgdsdo  3gddmE,  domemaong®o s  Jodoydo  3Gmi3gLgdols
Sbo@obdo o@Lgdomo godmoygbgds @gadglogemo sbogrobolis s @Omomo IF 300390l
0ngoGools dgmmegdo. hggb dogd sagdgos X(t) 30m3gbols @mys@omdygmo dmwgeo
©s dggnolgoygmos 3m3gesiools 0bpogoms LogBmm @osmegbmdbol, by X(O)"'Y(O)
Lowowols babggo®o Gomgbmdols s0bgozo®gdbol wOmol dmdgbd do.

30J3om, 3353l (3) dg@hggom ImEgdygmo @momo IF 30030, oby X(t) 3Om-
G9bol 3603369@™dg50 MmOl bty 8mdg6/ 9830 X(tl),...,X(tn). @Amomo dF 3603950l
0go@osdo  goOm-ghmo  3bodgbgemgsbo  dmpgemos  9.(.  @mys®omdymo  dmwgero,
Omdgeobsi odgb dgdwgao Loby:

X(t)=A-B' &) ©)
bowog A B s §(t) dopgaol gEbmdo 3sMsdgB®mgdos. 53 3oMsdgB®mgdols Jggslgdgdo
doomgds 933009l 3go@s@ms Igmnmols s [@x0g0 Mga®mgLools aodmygbgdom.

aobgobogomo  (6)  Go@mdol  m®@ogg  dbsdol  bos@ydsmy@o  @mas@omdo.
030690

InX(t)=InA+tInB+In&(t) )
‘dgdmgommn smbodgbgdo:
InX(t)=x(t), InA=a, InB=b, Iné&(t)=elt)
dodob (7) Geoemdowsb a39]69d

x(t)=a+b-t+s(t) (8)

X(t) 3goeol (8) FMxgogo gob@megdol gEbmdo a s b 3mgnoEogbHgdols
‘d9xoLgdgol 93oMgl 3go®s@ms dgmnmol aodmygbgdom oJgl dgdwgao Loby:

itix(ti)_:;itiix(ti)

! i=L =l

Se-{i3)
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L 1g 18, )
a:—Zx(ti)+(—Zti]b (10)
ns N

dopoe, X)L Fgabggomo  Ggadgbool Tasel pobBomgdsl oby  FHegogo
BOgbeol 2ob@megdols ozl dgdwgao Loby:

A(t)=4a+b-t, (11)

~

boos a o b Lbowoggdo aobolsbwg@gds (10) s (1) gm@dgmgdomn. Gs3 dggbgds
(8) gobBmergdsdo g(ti )1 i=1..n, Lboowols dge3oligdsl, gl bpgds dgdpgabsodsw:

aobgobogomm X(t) 3geools  3Gmybmbodgoygamo  3bodgbgamdgdo  (11)
3obBmagdols aodmygbgdom:

A(t)=a+tb, i=1..n
s aobgbobrg@mm 9.(. bodmgdo
e(t;)=x(t)- %), i=1..n

Omdgeoz  3odmoygbgds 5(ti) 3oMadgB@ols  Jglogslgdas@. oF  3o@Modg@@ls

Lo3®mabmbe  (11)  gob@megdol  Lobylbeg gfmegds s dobo  ggo@s@gool  «xsdo

52(t)+---+52(tn) Bolgds bodmgdol 3go@s@gdols xsdom ez(t)"‘---"‘ez(tn).
Eolob@yal, omgbodbmo T-mo @mol ol dmdgbBo, GMEs S@S0bK00M b
0bpogoms  MomEgbmds  go@mEEgds  3m3yPmsizool  obpogopms  @smgbmdols

bobggom@l. gmdgom X(O)>Y(0). 3353t
InX(t)=4+T-b

X (t) _ T
X

S (X(O)+Y(0)=e""

booasboi 3394bg0s:
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SUMMARY

ON DETERMINISTIC MODELS OF EPIDEMY

Makhashvili K.A., Tkemaladze G.Sh. and Dochviri B.M.

Georgian Technical University

Iv. Javakhishvili Thilisi State University

Statistical evaluation of an unknown parameter of one of the deterministic models of epidemic distribution is
suggested.The logarithmic model of epidemic distribution is constructed; the time of infesting half of the
population is estimated.

Keywords: deterministic model, epidemy, statistical evaluation.
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KOHJAEHCAIUA TAJIOT'EHIVIMKO3UJIOB C 'TETEPOHUK/INYECKUMUA
AMHWHAMUAN

Cupamonnnse H.H., T'axoxknnze P.A., Bapanamsuiu P.O., IInpuxennanu H.A.
TOMIHUCCKUI rocyAapcTBeHHbIH YHUBepcuTeT uM. UB. [’kaBaxuiiBuiIu

B psiny mpou3BOAHBIX  YIIICBOJIOB HAHICHO 3HAYMTEIIHLHOE KOJUYECTBO BEINECTB, KOTOPHIC
NPUMEHSIOTCS. B MEJAMIMHE B KAdeCTBE JIGKAPCTBEHHBIX CPEJICTB PpAa3IMYHOTO HA3HAUCHHS.
Xumudeckas MoAu(HUKAIH U3BECTHBIX JIEKAPCTBEHHBIX NMPENapaToB HA OCHOBE YTJICBOJIOB SIBISCTCS
OJIHBIM W3 TEPCICKTUBHBIX HAIPABIICHUI B TIOMCKE HOBBIX OMOJIOTMYECKH aKTUBHBIX BemiecTB [1].
MoudunnpoBaHHbIe IPOU3BOIHBIC CAXapUI0B HAXOAAT B HACTOSIIEE BPEMS ITUPOKOE IPUMEHEHHE B
MEIMIIMHE, Hampumep, B kauecTBe 3()(OEKTHBHBIX MPOTUBOBUPYCHBIX U MIPOTUBOPAKOBBIX MPENapaToB
[2]. B sToM mnaHe cpeau yrieBOAOB BBIFOJHO OTIMYAIOTCS TJHKO3UITATIOTCHHIBI, KOTOPBIE CITyKaT
HCXOAHBIMU COCIUHEHUSIMH JUISI CHHTE3a Pa3HOOOPAa3HbIX MPOU3BOIHBIX CaXapoB I10 TIIUKO3UIHOMY
entpy [3].

B psane pabotax, BHIIONBHEHHBIX paHee [4,5], W3ydeHBl peakuuud KOHACHCAUWU 1-XJop-
2,3,4,6-terpa-O-anerun-o-D-rrokonupano3sl u 1-xmmop-2,3,4,6-terpa-O-anernin-o-D-ramakronupa-
HO3BI C TETEPOLMKINYCCKMMU aMuHaMH. CHHTE3UPOBaHbI COOTBETCTBYIOIIHE 1,2-mpanc-TIIMKO3UIbI.

B npoponpkeHnn 3TUX pabOT HAMH OCYIIECTBICH CHHTE3 TPUITAMHH- W METHIITPHIITAMUH-
comepkammx 1,2-mparnc-rmuko3ugos. llyrem xonmeHcammu 1-xmop-2,3,4,6-tetpa-O-anerun-o-D-
rmokonupano3sl (1) wu  1-xmop-2,3,4,6-terpa-O-anerun-a-D-ranakronupano3sr  (2) ¢ 4,4,8,8-
teTpametni-2,3,6,7-1uben30-9-okcadummkino-(3,3,1)-nonan-1-N-rpunramun-5-onom (3) u 4,4,8,8-
terpametiii-2,3,6,7-1uben30-9-okcabunnkino-(3,3,1)-nonan-1-N-(5-mMeTokcurpunra-mun)-5-omom (4)
cuntesupoBansl:  5-O-(2,3,4,6-terpa-O-aneruin-f-D-riarokonupanosun)-4,4,8,8-rerpamernn-2,3,6,7-
nrben30-9-okcaburukino-(3,3,1)-monan-1-N-tpunramun (5), 5-0-(2,3,4,6-terpa-O-arernn-B-D-rimo-
konupanosmn)-4,4,8,8-rerpametni-2,3,6,7-nubeH30-9-okcabunukio-(3,3,1)-HoHan-1-N-5-MeToKCHT-
puntamun (6), 5-0-(2,3,4,6-tetpa-O-anetun- B-D-ranakronupanosmn)-4,4,8,8-rerpamernn-2,3,6,7-
nrben30-9-okcabunukio-(3,3,1)-aonan-1-N-rpunramun (7), 5-0-(2,3,4,6-rerpa-O-anerwmn-p-D-rana-
kronupanosun)-4,4,8,8-rerpamernin-2,3,6,7-nnben30-9-okcadburmkino-(3,3,1)-nonan-1-N-5-MeTokcut-
punramuH (8).

Peakumio nposomwiu npu Temmepatype 30-35°C B mpucyTcTBMM - KaranmsaTtopa  —
CBEXKEIPUTOTOBJIICHHOTO KapOoHara cepedpa B dUPHOM pacTBope. XOJ peakiii KOHTPOIUPOBAIN
METO/IOM TOHBKOCJIOHHOH Xpomarorpaduu. Peakuun mpomomkanuck B ocHOBHOM 12-14 wacos. B
pe3yibraTte, B OCHOBHOM moiydanu 1,2-mpaunc-rnuko3uasl (5-8), XOTsS B MalloM KOJIMYECTBE
oOHapyXHBaJIH Takke Hanmaue 1,2-yuc-m3omepa. Lluc-Tpanc n3oMepsl pa3nessuid Ha KOJOHKE.

R=H, R'=0Ac, R"=NH—CHz—CHz‘r/© (1,3,5) R=OAc R'=H, R":NH—CHZ—CHTF/O 237
N N

H H

R=H, R'=0Ac, R"= NH—CHZ—CHmocm R=0Ac, R'=H, R"= NH—CH,— CHWOCHB
N (1,4,6) H (2,4,8)

H
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C uenpio TEOpPETHUECKOro OOOCHOBAHHWSI HANpPABICHUS YKA3aHHBIX PEaKUUH MBI MIPOBEJIU
KBaHTOBO-XHMHYECKUE PACUETHI.

PacueTs! BBITOIHEHBI ¢ Mcmoabp3oBanreM CS MOPAC2000 Version 1.11. TTlepen kaxasiM pac-
gerom MetomoM AML (Austin Model 1) mpousBoauiack ONTUMHM3ALNSA COEIUHEHNS — MIHUMH3ALINS
9HEPTUH, KaK METOAOM MOJIEKYyJIsipHON MexaHuku (MM), Tak 1 KBaHTOBO-XMMHYECKHUM METOJO0M [5].

B kadectBe MopenbHOM Oblia BbhIOpaHa peakius KoHAeHcaruu 1-xmop-2,3,4,6-terpa-O-
aretmn- a-D-rmrokomupanossl (1) ¢ 4,4,8,8-retpamerni-2,3,6,7-n1ubeH30-9-okcabunukio-(3,3,1)-
HoHaH-1-N-(4-MeTunTrnazomumdTHIaMuHO)-5-omom  (5). PaccMOTpeHbI JBe BO3MOXKHBIE —ITyTH
MpOTEeKaHusl peakuu: ¢ obpasoBanueM 1,2-mparnc-rmoko3una (ctpykrypa |) u c obpasoBanuem 1,2-
yuc-rmoko3una (crpykrypa Il).

Pacuer TemnoTel 06pa3oBaHMs MPOMYKTOB PEaKIMU MOKa3al, YTO MpeodIiajaeT BEPOSTHOCTD
BO3HUKHOBeHHS TpoaykTa | cTpykTyphl, AHgepas.= -922.77 wmx/mons (mpoaykr Il crpykTypbl
AHo6pas.= -844.88 kmx/mMonb), yto moTBepxknaercs aaHHbIMH [IMP-cnexrpockommu. B TIMP-
CIIEKTpax IMOJYUCHHBIX COSAMHECHUH 5 M 8 curHanel aHoMepHoro mpoTtona H-1 cmszamnoro ¢ C-1,
pacmonoxkeHsl B oonactu 0= 4.45-5.60 u paciueruieHH B pe3ysibTaTe B3aUMOJACHCTBHSA C aTOMaMH
Bojopoaa npu C-2 Ha ABE JUHUHM C KOHCTAHTOW CITMH-CITHHOBOTO B3amMojehcTBus J12=8,0 I'm. Ota
BEJMUMHA XapaKTepHa ISl aKCHaJbHO-aKCHAIBHOTO PACIOJIOXKEHHS B3aMMOICHCTBYIOIINX aTOMOB
(1,2-mparnc-rnuko3umm).

OAc
H
AcO
AcO
CH3
C
NH— CH2 CHTUQ
C
HsC g
3 Q NH—CH,— CH‘UZ | :]
' N
H
MexanusM monydeHus 1,2-TpaHC-TIUKO3UIOB U3 O-XJIOPHPOU3BOAHBIX (1,2) caxapoB MOKHO
OOBSICHUTh TakKuM 00pa3oM: aToM Tajouja B aAI[WITAJIOTEHO3aX JIETKO IOABEpPraeTcs

HYKJICOQWIBHOMY 3aMmelleHuio. HykimeopuibHOoe 3aMelleHUue TpU TIMKO3HIHOM IICHTPE MOXKET
NPOTEKaTh KakK 10 MexaHu3My Snl, Tak U 10 MexaHu3My Sn2. B cooTBeTCTBUHM 3aKOHOMEPHOCTSIMH
CTEPEOXUMHUHU ITUX PEAKIUHU, OJHOBPEMEHHO C 3aMCUICHUEM MOXKET NPOTEKaTh YacTUYHAs WU
MOJTHASL palleMH3alys TIPU TIIMKO3UIHOM LIEHTpE WK oOparieHne KoHpurypanuu. HykineopuinbsHoe
3aMeleHle B IPOM3BOAHBIX IMKIMYECKHX (OpMax caxapoB MPOTEKaeT C y4acTHEM COCEIHEeH
arutokeurpymnmel.  Konpencarust ¢ oOpaiienuem koHdurypamuu npu Cl mpuBomut k 1,2-TpaHc-
rmko3ugaM. OOpa3yloniuiicss TMPU 3TOM — TIIMKO3WI-KaTHOH (9) HEMEJIEHHO CTa0WIM3HPYeTCs
BHYTPUMOJIEKYJISIPHOH HYKJICO(PUIBLHON aTtakoi ciokHOdGHUpHOW Tpynmbel npu C2 ¢ obpasoBaHHeM
nukinaeckoro uoHa (10). Araka cnmpra Ha TJIMKO3WAHBIN IIEHTP ATOTO WOHA BeneT K 1,2-TpaHc-
rmko3ugaMm (11). Peaknums mportexaer ©e€3 BBIIEICHUS aHOMEPHBIX cMeceld (cTepeocneruduyaHo),
Oyrarogapsi CTEpEOXUMHUYECKOMY KOHTPOJTIO 33 CUET YYaCTHs COCEAHEH allMIIOKCUTPYIIIIBI:

OCOR Rl >
C) e ’hi:; ///
OCOR
4'>( o) H
o] .. 0
(12) \ 20 (11)
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CTpoeHHre CHHTE3MPOBAHHBIX COEMMHEHUH TAKKE TOATBEPKAEHO nanHbiMu K- 1 IMP ¥¥C
v IMP'H criekTpOMETpHYECKOTr0 aHaIu3a.

B cnextpe SIMP 3C mabmongaercs CHTHAJIBI YIJIEPOIHBIX aTOMOB I'eM-IMMETHIIOBBIX TPYIII CO
copurom 24,34 ma. u 24,13 ma. (2C (CHs), u 46,52 mx. u 44,74 ma. (2C (CHs), ; 45,22-156
M. U 46,9-150,7 m.a. (Cig muknookTangpHoe Kombio); 125.2, 121.0, 127.2, 108.4 (C1-s OeH30MBHOE
M. sapo 1), 118.8,122.43, 116.05, m.x. 120.22 (Cy-.s 6enzonbroe sapo I1); 41.2 ma. u 49,6 M.
(NH-CH2-); 32.7 m.a. m 18,6 m.m. (NH-CH2-CHj-), 159.7 m.n. u 160.3 m.i1. (-C=C-), 70,02 m.z. u
66.8 wm.a (-N=CH-) wuTa SIMP BC chnekTpel HEKOTOPBIX CHHTE3MPOBAHHBIX COEIMHEHUN
NpEeACTaBICHBI B TAOIHIIC.

Coeaqunenue Xumuueckue capuru (CDCIs), 6, m.a.

5 95.5 (C-1), 78.5 (C-2), 75.9 (C-3), 72.3 (C-4), 70.2 (C-5), 63.0 (C-6), 167-171.5
(4COCHs), 12.2-21.4 (4COCHgs), 46.52 wu 44.74 (2C(CHs)2), 24.34 u 24.13
(2C(CHj3), rem-mumermoBast rpymma), 156.8, 138.5, 59.8, 45.4,153.2, 133.6, 64.2,
4522 (Cig mmKImoOOKTampHOE KOJBIO), 124.39, 120.28, 133.93,113.87 (Ciwa
6enzompHOE sapo 1), 120.61, 129.69, 119.05, 125.73 (Cy.4+ 6en30mbHOE siapo 1), 49.6
(NH-CH>-), 32.7 (NH-CH,-CH>-), 161,6 u 163.63 (-C=C-), 70.2 (-N=CH-).

6 104.8 (C-1); 77.4 (C-2); 79.2 (C-3); 74.0 (C-4); 69.6 (C-5); 61.2 (C-6); 169-173.5
(4COCHs5); 18.24.6 (4COCHg); 46.52 u 44.74 (2C(CHs)2); 24.34 1 24.13 (2C(CHs):
reM-quMmetmioBas rpymma); 155.8; 140.2; 63.4; 46.5; 153.2; 132.5; 64.8; 43.54;
(C18 nuKIOOKTATBHOE KONBIO); 124.3; 120.2; 133.9; 112.8 (C1-s 6eH30mBHOE s171pO I);
120.6; 129.9; 118.05; 125.7 (Ci.4+ 6enzomsHOe sapo II), 40.6 (NH-CH2-); 23.4
(NH-CH2-CHy-); 127.0; 119.7; 119.3; 122.1; 118.8; 135.5 (GeH307BHOE SOPO
WHJI0N1a).

7 95.5 (C-1), 78.5 (C-2), 75.9 (C-3), 72.3 (C-4), 70.2 (C-5), 63.0 (C-6), 167-171.5
(4COCHs3), 12.2-21.4 (4COCHgs), 46.52 u 44.74 (2C(CHs)), 24.34 u 24.13
(2C(CHj3), rem-mumermiioBast rpymma), 156.8, 138.5, 59.8, 45.4, 153.2, 133.6, 64.2,
4522 (Cig 1MKIOOKTANBHOE KOJBIO), 124.39, 120.28, 133.93,113.87 (Cia
6enzompHOE smpo 1), 120.61, 129.69, 119.05, 125.73 (Cy.4+ 6en30mBHOE siapo 1), 49.6
(NH-CH>-), 32.7 (NH-CH,-CH>-), 161,6 u 163.63 (-C=C-), 70.2 (-N=CH-).

8 105.2 (C-1), 78.2 (C-2), 79.1 (C-3), 74.5 (C-4), 68.7 (C-5), 62.0 (C-6), 165.2-170.4
(4COCHs3), 16.5-22.6 (4COCHs), 46.52 wu 44.74 (2C(CHs)2), 2434 u 24.13
(2C(CHj3), rem-mumernnoBas tpymma), 150.7, 124.2, 63.0, 49.4, 148.8, 130.2,
61.0, 46.9 (C1s mmkmooKTANBHOE KONBIO), 125.2, 121.0, 127.2, 108.4 (Cy-a
oenszomnbHoe sapo 1), 118.8, 122.4, 116.05, 120.22 (Cy4 GenzonsHOe simpo 11+), 41.2
(NH-CH>-), 18.6 (NH-CH>-CH>-), 159,7 n 160.3 (-C=C-), 66.8 (-N=CH-).

SKCHHEPUMEHTAJIBHAS YACTD

OnTHYeckoe BpallleHWE M3MEPSUIM Ha yHHBepcanbHoM caxapumerpe CY-3 mpu 20+2°C.
YucTOTy HONMyYeHHBIX coeAuHeHWHd W 3HadeHuss Rr ompenensimm Ha Silufol UV-254, wucnonbsys
CHUCTEMBI pacTBopuTeneii: xyopodopMm-mMeranoa 19:1 (cucrema a); xjopodopm-meranon  3:2
(cucrema 0); xmopodopm-meranoia 3:1 (cuctema B). BeriectBa oOHapyKHUBalIM —ONPUCKHBAHHUEM
nposIBUTENEH: cepHasi KuciaoTa-Bona 95:5; anmnundramnatr. MK-cmektpsl 00pas3noB moiyuwsin Ha
criekrpomerpe UR-20 B Tabnetkax ¢ KBr. Cnekrpsr SIMP ¥C perucrpuposanu Ha cnektpomerpe
Bruker AM-300 (75,5 wu 300 MIm) B memrepoxiopodopme, a crekrpsl IIMP  cHumanu Ha
cnektpometpe Bruker WM-250 (250 MI'u, CDCls), BHyTpeHHsblit cranaapt — TMC.

Cunres 1-xmop-2,3,4,6-tetpa-O-anerni-a-D-riroko(ranakro)mupanossl  (1,2) omucano B
pabore [6], a 4,4,8,8-terpamermin-2,3,6,7-1nben30-9-oxcaburmkio-(3,3,1)-nonan-1-N-(TpunraMums)-
5-om (3) u 4,4,8,8-rerpameruin-2,3,6,7-1nben30-9-okcadurmkino-(3,3,1)-nonan-1-N-(5-meTokcu-
TPUNTAMUH)-5-071 — MOJY4eH o MeTonuke [7].




LSISANZIRI bS506IN65(M bLOSELI60, GEORGIAN ENGINEERING NEWS, v.89, 2019125

5-0-(2,3,4,6-Terpa-O-anerui-f-D-rioxonupanosmn)-4,4,8,8-rerpamerun-2,3,6,7-
nuoen30-9-oxkcadbunmukiao-(3,3,1)-nonan-1-N-rpunramun (5). ). K cmecu 0.733 t (0.002 momb) 1-
xyop-2,3,4,6-terpa-O-anerui-o-D-rimrokonupanossl B 50 mi cyxoro s¢upa u 1.13 r (0.0025 moib)
coenuneHus 3 no6arisin 0.09 T CBeKENPUTOTOBICHHOIO KapOoHaTa cepedpa. Peakiuio npoBoauiu B
arMoc(epe a3oTa NpHM MOCTOSHHOM MepeMelmuBaHMM B TedeHume 12 wacos (30-35°C).  Ilocne
¢bunbTpaui W ynapuBaHHS (QUIbTpaTa, OCTABIIMICS CHPOI PacTBOPSUIM B  XJopodopme,
0o0pabaThiBall aKTHBUPOBAHHBIM yIJIEM W CHOBAa ymapuBald B BakyyMme. [locne pasjeneHus Ha
KoJoHKe (cuctema a, cwiukarenb L 50/100), momywanu xpomarorpauyeckd YHCTBI MPOIYKT C
BeixogoM 0.87 r (55.7%), Rr 0.58 (cuctema a). T.mn. 163-164°C, [a]p'’+31.3° (¢ 0.6, CHCI3).
Haiineno, %: C 67.28; H 5.95; N 3.22; CauHsoN2011. Bwrauciaeno,% : C 67.51; H 6.39; N 3.58;
K- cnektp (v, cm?): 948-1320 (remm-mumermiiosas rpymma), 1010, 1220 ( C-O-C); 2920 (NH);
1726 (C=0); 580 (C-Hapow); 3315 (unmonbuas NH-rpymrsr).

Crextp IIMP (3, m.x., J/Tm), TMS: 10.7 (1H, ¢, NH-tpunramuna); 7.5-6.8 (12H, m, mpoToHs!
apomaruueckoro smpa); 3.0-2.5 (4H, m, NH-CH»-CHy); 1.32 u 1.41 (12H, ¢, reM-1uMeTHIOBBIX
rpymm, 4CHs); 4.43 (1H, H-1, 1, J1» = 8.0,); 5.05 (1H, H-2, ax, J21 = 8.0, J23=9.5,); 3.75 (1H, H-3,
on, Js,z = 9.5, 33,4 = 3.0,); 5.20 (1H, H-4, an, J4,3 = 3.0, J4,5 =95 ); 3.84 (lH, H-5, ann, 35,4 = 9.5,
35,6‘ = 5.0, Js,e" =25 ); 4,11 (1H, H-6', an, Je',s" = 12, Jgs = 2.5, CﬂzOCOCHs); 4.22 (lH, H-6", an,
Jesr = 12, Jgs=5.0, CH,OCOCH3); 2.21, 2.10, 1.98, 1.93 (12H, m, 4CO-CHs); 3.55 (1H, ¢, NH),

5-0-(2,3,4,6-Terpa-O-anerui-f-D-rioxonupanosun)-4,4,8,8-rerpamerunn-2,3,6,7-
auben30-9-oxkcadunukao-(3,3,1)-nonan-1-N-5-merokcurpunrtamus (6). AHaJOTMYHBIM TIyTEM IIPH
koHzaeHcauuu 0.733 r (0.002 monb) 1-xmop-2,3,4,6-terpa-O-auerun-a-D-rimokonupanossr B 50 M
cyxoro 3¢upa u 1.17 r (0.0025 monb) coenuuenns 4 B npucyrctBuu 0.09 T CBEXEMPUTOTOBICHHOTO
kapOoHaTa cepebpa, B aTMocdepe a3oTa IMpH MOCTOSHHOM MepeMeNInBaHuu B TeueHue 14 wacor (30-
35°C) cunTesupoBanmm coemunenne 7 ¢ BeixogoM 0.76 T (46.8%). Ry 0.57 (cucrema B). T.mm. 159-
160°C, [a]o*” + 37.4° (c 0.47, CHCI3 ) Haiineno,%: C 66.38; H 6.11; N 3.14. CusHs; N2Oro.
Boruncneno,% : C 66.50; H 6.40; N 3.44; HK-cmektp (v, cM?): 1375-1390 (rem-mumeTnnosas
rpymma), 1030-1160 ( C-O-C), 2915 (NH), 1710 (C=0), 1430 (CHs), 590 (C-Hapow).

Cnektp [IMP (8, m.x., J/T'w), TMS:10.7 (1H, ¢, NH-tpunramuna); 7.5-6.8 (12H, M, npoToHbI
apomaruueckoro sapa); 3.0-2.5 (5H, m, NH-CH»-CHy); 1.32 u 1.41 (12H, ¢, reM-IUMETUIOBBIX
rpymm, 4CHs); 4.46 (1H, H-1, 1, J1» = 8.0); 5.09 (1H, H-2, nx, J21 = 8.0, J23=9.5); 3.70 (1H, H-3,
on, 33,2 = 9.5, J3,4 = 3.0); 5.13 (1H, H-4, on, J4,3 = 3.0, \]4,5 =95 ); 3.84 (lH, H-5, Oan, 35,4 = 9.5,
Js6 =5.0, e =25); 4.11 (1H, H-6', ax, Je6- = 12, Jgs = 2.5, CH,OCOCHj3); 4.20 (1H, H-6", nn,
Jese = 12, Jgs=5.0, CH,OCOCHa); 2.08, 2.02, 1.98, 1.96 (12H, m, 4CO-CHs); 3.20 (1H, c, NH).

AHAJTOTHYHBIM TyTeM ObLI CHHTE3NPOBAH NPOU3BOAHbIe B-D-rajakronupaHo3bl.

5-0-(2,3,4,6-Terpa-O-anerua-p-D-rasakronupanosui)-4,4,8,8-rerpamerni-2,3,6,7-
audeH30-9-oxcadbummnkiao-(3,3,1)-nonan-1-N-rpunramun (7). Brixoxg 0.79 r (50.5%). T.mr. 161-
162.5°C, Rf 0.59 (cuctema B), [a] p'® +37.4° (c 0.47, CHCIl3). Haiineno, %: C 67.92; H 6.61; N

CusH50011N2. Brrumcneno,% : C 67.51; H 6.39; N 3.58; UK- cnektp (v, cmY): 1365-1380 (remm-
muMmerunoBas rpymma), 1020-1230 ( C-O-C); 2920 (NH); 1720 (C=0); 2977, 1320 (CHs);
1610(C=Capon); 3330 (NH unmomna).

Crextp IIMP (8, m.a., J/Tm), TMS: 11.2 (1H, ¢, NH-tpunrramuna); 4.45 (1H, 1, Ji2 = 8.0,
H-l); 5.0 (1H, on, 32,1 = 8.0, 32,32 9.5, H-Z); 3.72 (1H, an, Js,z = 9.5, J3,4 = 3.0, H-3); 5.20 (1H, on,
Ja3=3.0,J45=9.5, H-4); 3.88 (IH, nux, Js4=9.5, Js6=5.0, Jse = 2.5, H-5); 4.14 (1H,H-6', nn,
Je',s" = 12, Jgs = 2.5, CHzOCOCH3); 4.20 (1H, H-6", an, Jegr = 12, Jes = 5.0, CHzOCOCH3); 2.21,
2.10,1.98, 1.93 (12H, m, 4CO-CHs); 7.15-7.6 (8H, M, mpotonsl apomaTryeckoro sipa); 3.2-2.2 (4H,
M, NH-CH>-CHy); 3.35 (1H, ¢, NH); 1.44 u 1.47 (12H, ¢, rem-numeTnnoBsix rpymi), 4CHj3).

5-0-(2,3,4,6-Terpa-O-anerui-f-D-ranaxkronupanosui)-4,4,8, 8-rerpamerni-2,3,6,7-
an6en30-9-okcaduukia0-(3,3,1)-nonan-1-N-5-merokcurpunramun (8). Boixon 0.72 r (44.5%). Rs
0.37 (cucrema 6). T.mr. 149-150°C, [a]o®® + 40° (c 0.37, CHCIs) Haiineno,%: C 66.21; H 6.78; N
3.83. CusHsz N2O12. Beruncneno,% : C 66.50; H 6.40; N 3.44; WK-cnektp (v, cmt): 1370-1380
(rem-gumMeTumoBas rpymma), 1040-1120 ( C-O-C), 2923 (NH), 1715 (C=0), 2854, 1627 (CHs), 580-
600 (C-Hapon), 3320 (NH unmona).
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Cnexktp IIMP (3, m.a., J/Tm), TMS: 11.7 (1H, ¢, NH-tpuntamuna); 5.60 (1H, x, Ji» = 8.0,
H-1), 5.28 (1H, nn, J21 = 8.0, J23= 9.5, H-2), 4.95 (1H, an, J32 = 9.5, J34 = 3.0, H-3), 5.30 (1H, oz,
J4,3 = 3.0, J4,5 =9.5, H-4), 3.94 (1H, OO0, J5,4 = 9.5, Js,e' = 5.0, Js,s“ = 2.5, H-5), 4.12 (1H, H-6 ', o,
Je',s" = 12, Js's = 2.5, CﬂzOCOCHs), 4.20 (lH, H-6", o, Js's" = 12, Je"s = 5.0, CﬂgOCOCHs), 2.08,
2.10, 1.98, 1.93 (12H, m, 4CO-CHa), 8.90 7.1-7.4 (8H, m, npoToHbI apoMaTH4eckoro sapa), 3.0-2.4
(4H, m, NH-CH>-CHy), 3.30 (1H, ¢, NH), 1.43 and 1.45 (12H, ¢, rem-auMeTmiaoBbIX Tpyi), 4CHs)
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SUMMARY

CONDENSATION OF HALOGEN GLYCOSIDES WITH HETEROCYCLIC AMINES

Sidamonidze N.N., Gakhokidze R.A., Vardiashvili R.O. and Pirtskheliani N.A.

lv. Javakhishvili Thilisi State University

The condensation reaction of 1-chloro-2,3,4,6-tetra-O-acetyl-a-D-gluco(galacto)pyranose with 4,4,8,8-
tetramethyl-2,3,6,7-dibenzo-9-oxabicyclo-(3,3,1)-nonan-1-N-triptamin-5-ol- and  4,4,8,8-tetramethyl-2,3,6,7-
dibenzo-9-oxabicyclo-(3,3,1)-nonan-1-N-5-methoxytriptamin-5-ol in the presence of the silver carbonate
catalyst has been studied the first time. As the experimental result corresponding
dibenzooxabicycloaminocontainingl,2-trans-glucosides have been obtained. Their structure was determined by
physical-chemical methods of analysis. In order to justify theoretically the direction of the reactions, quantum-
chemical calculations have been performed.

Keywords: condensation, halogen glycosides, heterocyclic amines.
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Hg(l) 30RM3J6N0KIBOL 8501385503 I®-J080IB0 353(33RJ30

30m@a5dg J.3., Jobogy@sdgomo 3.6, @mdgsbody 01.3., gggoFomgmo d.0.
0g. Xogobodgogol Lobgmmdol mdomoliol LsbgadFogem 9boggdlodgdo

Ae3m@maog®o 0bglgdol (Bmengigeydo olig@od@mdgdol) Jgmmeo [o@mds-
Bgdom  godmoygbgds domgdsBogyg®  Jodosdo Imegsyangdols s domo podwsJdbgdols
(Mgod3ogdol) dglolifogeoe [1]. o3 0bpgdlgdols 3b0dgbganmgsbo  bosfoemo  spgdyemos
JO@939@g@0 30539606 Mmobsbos®Mdol  FsG®oigdols s Jomo  FMmEoRo(3069d 0o
Lobgmdgdols doboby [2]. w@gobsmgol s@lgdymo osbanmgdom gdalo smgyee  @em3m-
@ma09® 06©gJblL do@ol, dgopo gmbLE®G oG dgeos domgdo@ogy®o Jodol JoGmyao
Lgmaols dog@ [3].

Ae3memaog®o 0bgdlgdo 1g(Asse) ©s 19(Afee) 539dgmos 5bo— ©s Jobd— Jgobo
b Bo@M03go0ol doboby o Fo@mdmowagbgb domo ©g@gMdobob@gdols 360dgbgemdgdols
S0M0m @mAsG0mdgdls [4].

A AAB AAC

AB ZB ABC (1)
AC ABC ZC

> B> N

obd— Jo@B@ool Gobyo dmangigedo dgdsgoao sEmdgdols Goibgol Gmaos.

ROAOIs@@o  Jobd-d5@@ogdlboi (I) Loby aoshbos, dbm@me  @osymbogny®
90 9dgbBgoo  Fo®Imowygbgb  dmmggagmol  Lbgsesbbgs  LEH®YJH YO  g@doxd b do
dgdsgo@o  Jodoydo  gangdgbBgdol  s@A®IY@o  bmddgools  xodl,  S@oosAMbsE @O
90 9dgbBgoos  Jodogeo d3gdol ¥ gOomdgdos o3 LEHOYJHYOYm BOSxdgbEgdl dm@ol.
53335050, Jobd—3s5@ @3S 03g0s @S Mgom dmegsageols, s@sdge dobo LEOYIH YOO
doegaol obobyg, Go3 bmgsdm@gmo Joamdss dosmgds@ozy® JodosTo.

39603beobTymol  HY(l) doemmagbopgdolomgols  (HGX2,  Lowsi  X=F,ClLBr,l)
g doggdamos LHOgIHatame doggeo:

A- A )

bogoes A=HgX.
dglodsdobo Jobd —ds@@ozos:

)

z,1
ZA

abGoedo dmyggobogmos 19(Ajs6a), AH%gs, AG®2s s S%es [5]. o8 bog@mgdolismgols.

lg(Ags68), AH%908, AG®28 @ S%208HQ(l) —3sgnmggbogmgdolismgols

Hg:Xo, Ig(Ax564) AHjgg, AGage 5 1? 58
385%2/dmgwo | ggog/dmamo 99
HgoFo 3.90 (-71,40) (-55.90) (39,70)
Hg:Cl2 397 63,35 -50,38 4580
Hg:Br 4,12 -49.49 -4334 52,03
Hgolo 4,27 -28,90 -26,47 56,23
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9d300gLo  33oMs@ g0l dgmmwols  godmygbgdom,  3md30y@gaby s gdyeos
Lodogm@gens3099@0 gobBmengds:

AHjg¢= 114,8 1g(Agss) — 519,2 (4)
AGogs = 79,3 1g(Agsss) — 366,8 (5)
50:a =34,7 Ig(Agsoo) — 94,0 (6)

3OO e300l I 3mgRn030gb@o, dglodsdoloe  Goeros 0,982; 0981, 0,983. 5dy30-
o, x589l 3M0HgO0dom,  JMOgEs30900 ©sdsgdoymgomgdganos [6]. Imbszgdgdo
Hg2F2-Lomgols  godmmgaognos  mgm@oygmsw, (4)-(6) 3m@gesczoyg®o  gobBmegdgdols
3>dmygbgdom. 3b®ogrdo olobo g@hbogngddos dJmygsboao.
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SUMMARY

MATHEMATICAL-CHEMICAL INVESTIGATION OF Hg(l) HALIDES

Giorgadze K.P., Kizikurashvili V.N., Lobzhanidze T.E. and Gverdtsiteli M.I.

Iv. Javakhishvili Thilisi State University

Hg(l) halides were investigated within the scope of QANB- matrices method. Three correlation equations were
derived. The correlations are satisfactory.

Keywords: Hg(l), GANB-matrix, satisfactory correlation.
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0g. Xogobodgogol Lobgmmdol mdomoliol LsbgmdFogem 9bogg@dlodgdo

domgdo@ogy® Jodosdo aodmygbgdyer dgmmegol dn@ols Fm3menmyoy®o obwgd-
Lgbdol dgomeo gOm-gOhmo yggamsdbg 9ROM  989J@Ycos. Gmdmammmaog®o obwpglgools
db0dgbgermgsbo bofomo s gdgmos dnmgigey@o  a®sgol 0sbsbos@mdol ds@@oiobs
s dobo dmpoxgozo®gdgmo Lobgmdgool dobobyg [1-3]. smlsbodbogos, @md 1g(Ases) o
19(Ays68) GE3mamyog@o 0bpgdlgdol (obobo Ygdydsggdgmos Jo@mygeno domgds@o o
Lgmaol dog@d) godmygbgdom dglfsgmomos odwgbodyg smgymo Jodogdo Lob@gds ©o
domgdyemos 360dgbgermgsbo dggygdo. Jmgmge s@gfgdmm gl oboglgdo:

bgdoldogdo (53038090, (303209®0) Lods@mdosbo ABC-dmengsyeols dglo@ygols
5bd-I5B Mool odgl sligmo Loby:

A AAB AAC
AB ZB ABC (1)
AC ABC ZC

> B> N

booi: Za, Z o Zc @osymbogny®  gangdgb@gol  Fomdmowagbgb A, B, CJodoyg®o
98099960900l SAmIY@o  bmd@gdo; Aas, Aac ©d5 Asc  S@oosymboey®  gangdgb@ gl
Foddmopagbgb A~B, A~C,B~C Jodoygdo 6dgdols xgdoomdgdo.

‘3999doggdgemos Sb6-doB@oz0l 2o35MF03go9e0 §oM05bE Xobd-IoGH®ois (X3 9BY-
M0 5bd-I5BM0(30), MMIgeno ymggemgol dgmag Gobyobss [4].

Xdbb-oBM0(3960L dgmmwols ot gddo dglfogmomos gOmeydosbo, boxgdo,
2569 dBMgdgaro s@bsamdols 3oMdmMbdgoggdo. Xobd-Io@Mois sagdemos dgdwgao dmwganols

R

-~
C—oH (2)
=Q

Logydggan by s oJglb slgmo Loby:

Loo: Ze bobBoddomols s@mIyg@o bemdgmos (6), Zr [omdmowagbl m@ysbya @owogoado
‘dgdogogo s@AmIgdols s@mI@o bemddgdols yodb.

GbGoa B0 dggo6005 19(Axs63), Teme. ©5 052 bogog@mo dgegelsmgol.

Z. 4

3
4 (Zr+Zoy +Z,
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19(Ax263), Toae. ©5 dio begogdmo 8gegsbsmgols

dgog0 19(Ags63) Tegm., °C dio
HCOOH 1,96 100,7 1,229
CH;COOH 2,15 118,1 1,049
C2HsCOOH 2,27 141,1 0,992
CsH;COOH 2,37 163,5 0,952
C4HCOOH 2,46 187,4 0,942

9d3009L0  33o@s@gools Jgmmwols godmygbgdom, 3md309RgOby sp9dyeos M@0

3OO JES3099M0 gob@megds:
Ty, = 240,019(A560)-3674 @

d2° = -0,5001g(A s63)+ 52,1279,7 (5)
3OO @ s3oolr 3mgn0309bGo, dgbsdsdobsw, Fmeos: 0,980 ©s 0,977, 5dpgo6 50,
%089l 3M0@g®ogdols dobgwgom [6], 30Gg@s30900 ©sTs3dogmRBomgdgaos.
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SUMMARY

MATHEMATIC-CHEMICAL INVESTIGATION OF CARBON ACIDS WITHIN THE SCOPE OF THE
GANB-MATRICES METHOD

Gverdtsiteli M.1., Karchkhadze M.G. and Gverdtsiteli M.G.

lv. Javakhishvili Thilisi State University

Some carbon acids were investigated within the scope of the GANB-matrices method. Two correlation equations
were derived. The correlations are satisfactory.

Keywords: carbon acids, GANB-matrix, correlation equation.
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Ae3m@maog®o 0begdlgdols dgonmeo gganggzol 9839dHa00 Lodygsmgdss. domgde-
A039® JodosTdo wmgolomgols 36mdognos g3l smgye by dgBo Am3mgmaoy®do obogdlo,
AOmdgams oo bofomo sygdgmos domgsymmyg@o g@oxol msbsbos@mdols ds@@oiols
©s dobo bbgoslbgs dmpogoxo®gdgmo Lobgmdols dsbobg [1-3]. Jo@myemo dsmgds@o-
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>0 043000 CHsCHO | C,HsCHO | CsH;CHO | C,HsCHO
g(Ay63) 1,96 2,15 2,27 2,37
Tege, °C 2,0 4 76 107
AH?, jsoe/dmeo -39,31 -44,64 49,49 -64,34
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SUMMARY

MATHEMATIC-CHEMICAL INVESTIGATION OF ALDEHYDES WITHIN THE SCOPE OF THE
GANB-MATRICES METHOD

Gverdtsiteli M.1., Karchkhadze M.G. and Gverdtsiteli M.G.

lv. Javakhishvili Thilisi State University

Agricultural University of Georgia

Some aldehydes were investigated within the scope of the GANB-matrices method. Two correlation equations
were derived. The correlations are satisfactory.

Keywords: aldehydes, GANB-matrix, correlation equation.
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19(Ags62), Tam, Tege. ompbomsbgdobsmgols

omelbogsbo lg(Ags63) T, °C Tge’C
SiHsl 2,89 -57 455
SiHal, 3,18 -1 1435
SiHI3 3,35 8 212
Sils 3,48 122,5 296
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3OO ges300L T 3m980309630, dgbsdsdobow, Gmenos: 0,982; 0,983.

5dagoMo©, X039l 3Mo@gaoydol dobgwgomn [5], jMOgEs3E0go0 ©sdsdoymegoe g-
dgaos.
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SUMMARY

MATHEMATIC-CHEMICAL STUDY OF IODOSILANES WITHIN THE SCOPE OF
GANB-MATRICES METHOD

Gverdtsiteli M.I. and Rusia M.Sh

lv. Javakhishvili Thilisi State University

Four iodosilanes were studied within the scope of GANB-matrices method. Two correlation equations are
derived. Correlations are satisfactory.

Keywords: iodosilanes, GANB-matrices method, satisfactory correlations.
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19(AJs62), Tomgs Troges 03" Fgmeegdamo wogbgdolsngols
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3OO g s300lL T 3mgRn03096@0, dgbsdsdobsw, Gmanos: 0,980; 0,981; 0,982.
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SUMMARY

MATHEMATIC-CHEMICAL INVESTIGATION OF THE CONJUGATED DIENES

Gverdtsiteli M.1. and Rusia M.Sh.

lv. Javakhishvili Thilisi State University

Three conjugated dienes were investigated within the scope of QANB-matrices method. Three correlation
equations are derived. The correlations are satisfactory.

Keywords: conjugated dienes, QANB-matrices method, satisfactory correlations.
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24401 |47+0] | 66+0]1 |79%0.]1
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SUMMARY

DETERMINATION OF ALKALI METALS AND AMMONIA IN WINES BY
THE METHOD OF CHROMATOGRAPHY

Shatirishvili Sh.1., Kiladze M.T., Chkhartishvili N.N. and Shatirishvili 1.Sh.
Georgian Technical University

Single valent cations Li*, Na*, NH, and K* were determined in wines “Kakheti”, “Rkatsiteli’, “Gurjaani” and

“Tsinandali” by using single-column ion chromatography. The research was carried out on ion chromatograph
JLC-1 - production of “Waters”, by using a 430-type conductivity detector of the same firm.
Keywords: sieve chromatography, ionic chromatography, correlation.
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SUMMARY

DETERMINATION OF PHENOL COMPOUNDS IN RED WINE LEES, OBTAINED FROM SOME
ENDEMIC VARIETIES OF GRAPE

Kanchaveli T.Z., Gurgenidze L.R., Ugrekhelidze V. D.,

Mamardashvili N.G. and Kvartskhava G.R.

Georgian Technical University

The winemaking industry produces large amount of byproducts, including grape pomace, stalks and lees. Wine
lees are considered as the natural source of bioactive compounds with antioxidant activity, such as phenolic
compounds . Phenolic compounds are highly valued because they can be used in the pharmaceutical, cosmetic,
and food industries. Wine lees are the least studied and exploited byproducts from the wine industry. In this
study the total phenol content, total tannin content , total anthocyanine content and antioxidant activities of five
red wine lees samples were determined. According to the results of the study, wine lees are winemaking
byproducts with high content of antioxidant compounds, consisting of mainly phenolic compounds. The results
also show, that tannin is one of the major phenolic compounds that contribute free radical scavenging abilities.
Keywords: phenol compounds, wine lee, grape, endemic.
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SUMMARY

EXTRACTION OF LIPIDS FROM SOME GEORGIAN WINE SEDIMENT

Kanchaveli T.Z., Gurgenidze L.R., Ugrekhelidze V.D.,

Mamardashvili N.G. and Kvartskhava G.R.

Georgian Technical University

The composition of wine sediment was investigated for the further use of its components. It was established that
wine sediment contains a wide range of different class lipids. Wine sediments obtained from widely spread in
Georgia variety of grapevine — Saperavi, as well as from less studied varieties of Georgian grapes
(Meskhurishavi, Gabasha, Simonaseuli and Sreluri) served as test objects. Experimental samples were supplied
by Jigaura nursery (the scientific-research center of agriculture). Organic solvents of different polarity — hexane,
toluene, chloroform were used for extraction of lipids from wine sediments. Isolation of different class lipids was
performed by means of column chromatography, using organic solvents of different polarity as an eluent
mixture. Following classes of lipids were isolated and identified from wine sediments during experiments:
carbohydrates, alkyl ferulates, complex esters of highest saturated alcohols and sterols, tetracyclic and
pentacyclictriterpenic alcohols, saturated and unsaturated free fatty acids, mono-, di-, and triglycerides, sterols,
tocopherols, phospholipids and glycolipids. Wine sediment received from Simonaseuli grape is very close to
Saperavi one by the content of lipids. We have investigated totally utilized yeast cells on lipids content. The
biomass obtained after extraction of ethylene and tartrates sedimentation has been used. According to obtained
results it was revealed that the lipid fraction of utilized sediment contained all main classes of lipids, similar to
untreated sediment of wine.

Keywords: wine sediment, lipid fraction extraction, organic solvents.
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ho@odgdyamo 2sdmggergggdom  oagboaos, @md opo obgbl doplbol, g@bggeols
2®030L, C ©s 3g350@ol godgbgdol  deomjodgdols s sbswa®gol dom. wwgolomgol,
3903bao  asbobogrgds  @mam®AE  dog@mmgagdgb@o, 0dgbodg@ol  godsdmog@gdgeno
bodgoggds, GMIgero 5930 gdge0s s©sdosbol dobogsbo mAysbmgdol bm@dsgy@o
396J30mbod@gdolomgol. ggdEbeo dgool sesdosbol mogol @gobol, dobsgsbo Lggmg-
300l x0633egbol, mgodmol, mo®3degdols ©s dgmgdol dgdoeygbamdsTo. ssdosbols
OEI-0dH0 H530mbo 39O 3banbyg dgoygbls 88 dzam-U [2-7].

Lodydoml Jobobos bobmgg@baol bbgsslbgs ©mbol godmygbgdol gogemgbols
aodmggamgas Bgoogobs s @gobol dozOmR@m@sby.

3352930L @dogdHade s dgomrgdo

330900l mdogdBgdo oygm: FdGso mgm@o (GJsFomgao, hobydo) s Fomgeno
(Loggg®sogo) @gobmgdols Lsgmb@dmanm s Logpgao bodydgdo.

Lo 3mbd@manm bodydgdolbomgol gsdmygbgdymo ogem SO0l LEsbs®Fgmo wmbs
— 3oogodol Lobom — 50 dp/a; Logogagdobmgol — bobmlbE®y]dgdgeo ggoEbeols
Lbgoeslibgs wmbs: 0,2; 045 0,5; 0,6; 0,7; 0,8; 1 dp/a.

bobmgg@beoll Lbgosolbgs ©@mbolbs s googodols  godmygbgds hoGo®es
003 gdbmermaon® 30m39Lgddo:

. owgodo ©gobmgdol  sdbopgdolbomgols —  gy@dbol  @Ggdogmols  ©s{dgbwols
30m39Ldo;

2. @dgdgegs ©o ddoMTgogs doJBgmogdom ©s0bgozo®gdgm mgmn®d s Fomgen
mgobols  60dydgddo.
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bobmgg@baom sdydoggdolomgols aodmygbgdaeo ogm: jmemoy®o ggdbero
>d9 Foddmgdols (the company ,,Natural Path Silver Wing“), 3mb3gb@®siGos — 500 339 [8].

60d9dgddo  hodods  Jog@mdogmyoyg®o  ©s  Jodoygdo  godmggargggoo  dgmgo-
bgmodsdo bmdogno dgmmegdol [1,9] 4odmygbgdom, m@asbyao dgoggdol aodmygeggs -
dowomgagdda®o Lombydo JOmds@Gmy@dsgools dgonmwols asdmygbgdom [10].

3320930l dgegagoo dmzgdygmos  3b@. 1, 2 s by, 1-4.

S

by@. 1. @g0bol Logyg@ol gommbogdo ©sFIgbromo mgm@o Ggdogol 603%dgdTo:
) ofdgbromo 043y/@ bsbmggdbmol 3odmygbgdom; 8) ©oFdgbromo S50 dy/m jowogodol
358mygbgdoom.

dowgdyemo  dgogagdol  obo@obds  gg0hggbs, A3 mgm@o  yy@dbols  Fgdogols
©o{dgbeol 30mEgldo 0.4 dg/a bsbmlE® gl mogmo ggobeol 3odmygbgds ndybogl
L3mb@Sby®  JogMMB@MASL, sdogEOmygms© oG  Ydwols byeol  Logygdols {dobos
390BH0L  gobgoms®gosl (Lyd 1) seoymdmeydo ymogo dodobs®gmdl oligmogy
06®gblbomdbdom, Gmymei 50dp/a@  soogodol asdmygbgdom woFdgbwoar  @gdoando @
MG0gg dgdmbgggsdo dmogdwgds gOMOOM Y S©.

by@ 2. @dgdgogs 3513 gH0gd0m ©506803009d gm0 Lsgg@Msgol ©gobmdsbsmgdo:
) ©53935g9dmo 053/ bsbmggdbeom; &) s6@0lg3@0ggdol asmygdy.
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S

bg®.3. Gdgdgogs 35JBgB0gd0m Es0bgozMgdgma gobado Godol @gobols 60dydgdo:
) ©83935g9d9mo 0,6 I/a bsbmggBzbmom; &) SbGobg3Goggdol gotgdg.

gbo. 1 @dgdgegs d5]BgMogdom ©s0bgozodgdgmo  Loggdsgol ©gobmdslsgols 60349dgdols
Jo3o@o dsbolbosmgdagdo (rs0bgoodgdol gdwpgy 60393900 ©sIYToggdagmos bobmgg®bmom
0> 35©00g50G0M)

0dgdgog> 65]@gMm0gd0m ©s0bgooMgdygmo  mgobmdslsas
06500630 0537353907800 5bBoligd@oggdom
Jodogdo ©g0bmIslogns 0697
dobobosmgdemgdo | sbEolg3Eoggo0m 0,63/ o 656 ’ gsmb 0,8dp/¢
odydoggdols 503p/e0 | bobmgg@baro *‘(O%)%Z] g8§0 bobmgg@ibaro
o093y 30005080 | (39bg®o@me.) geae: (599 3md3.)
godezob dgoge, 0,8621 2,7593 2,7510 godepob
o/ 3035, /e
Gdols Fgogo, o/ 3,7323 2,0290 2,1013 ""”2&1"3"’
6”‘5‘{’2/?; K 7,15 7431 7,54 738 743
pH 3,77 3,69 3,69 3,72 3,7

0,5 dp/a bobmgg@Ebmon ©sdydoggds d60dgbgammgboe  boygesgl Loggdsgol
0g0bmdslbognsdo  Mdgdgogs  d5JBHgMogdol  aobgoms@mgdsl;  god@-Mmdgdgegs @ ymools
30m3gbol 0byododgds dodpobs®gmdls 50 da/an JsoxoBol aodmygbgdol 0wgbdydaw:

boggg@ogol @gobmdsbsgnsdo — 0,6 dy/en bobmggdEbarols godmygbgdom; mgm@o
9300390 s gobydo Godol @g0bmdsbogngddo — 0,8 Ja/a bsbmggdbanol aodmyg-
bgdom.

0dgdgogs d5JBgm0gdols gOmboo®oe 0byododgdols godm googoGom (50 dp/an) o
bobmgg@bmon (0,6 Jp/a) ©odydoggoygm  Loggdsgol @gobmdsbsmmgdbdo  Fod®ymo
375305bmd0l MomEgbmds s®ol dgbodsdobow 7431 ©s 7,54 /en; goTanol dgogol @om-
©gbmds — 27593 s 2,510 g/an; pH-ols dohggbgdgemo — 3,69. @dgdgogs bod@g@mogdom
©506830300909@  ©@g0bmdsbogmsdo  SbB0LY3H0ggdol  godmygbgdols go®9dg, dodwobe-
Mgmdl godar-Mdgdgegs ywomo, @ol Jgrgase godmol Jgogol @sdaols badxbg gob-
GEogos Gdol dgogol Momgbmds s dgdiodgdagmos GoG®Pmo Igogosbmds.

sbogrmaog®o  dgogao dogomgmn  ddo@dgegs  doJBgMogbom  ©@o0bxgo30Mgdgm0
bogggdogol bodydgdols  godmggenggolols (by@. 3, 3b@. 2).
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by, 4. d8ok3gogs 85JBgMogdom ©snbgoiodgdgmoe bsggdsgol
©30bmdsbogns 5bGolgd@oggdols yomgdy

3bo. 2. d3o@3gogs 35JBgH09d0m ©50680300dImO  ©g0bmBslomgdols 6039Tgd0l IJHmmasgo
3gog05bmds s0bgozoMgdosb 10 ol Igdwpge,

dJOmansgo gogosbmods /e
60390l wsliob )
00 E0B RoBObIRYOS 930390 Godols " YBO(?BHQ%: N
©g0bmIslogns K¢ =
0g0bmdolisgns 5bHoligdBoggools godmygbgdols aomgdg 0,35 0,617
®30bmIslogns 37 doggd. gowoxgodom 50 /e 0,28 0,55
0g0bmdslogns ©sd9doggd. bobmggdbeom 0,6 3y/en 0,31 0,55
0g0bmdologns 0537 doggd. bobmgg@bemom 0,8 dg/cn 0,28 0,55

3b®. 2-0l dmbs3gdgdowsb hobl, GmI Jds®Tgogs dsJBg®0gdom ws0bxo0M by
0g0bols 6039dgddo ddo@dgogs doJBgdogdol 0bpododgds Jodwobodgmdls 50 dp/a  Jswo-
Q0Bol  203mygbgdol  0gb@ydow  bsbmggdbaol  asdmygbgdom:  gg@Mm3geo  Godols
0go@ ©@g0bmdsbsgnsdo — 0,8 da/an; Fomgan @gobmdsbsgnsdo — 0,6 /.

oy gbogos  ymyo®deol  omJbowols bsbmbE®yJd G gmo  gmmmopg®o g9 b-
@om  dg33e00L 989 POmos. 50 p/en 3oogoBol gsdmygbgdols 0gbBy@am  dodwobs-
Ggmdl: mgm®o  yu@dbols gy@mdbols @ gooenol  ofdgbwol 3@m3gbdo 043a/a  bobmgg®-
gbmol g53myggbgdon — L3mbEsby®o Logygg@gdol wom@ynbgs, Logygdol [dobps  joyen-
AYO0L  2o3Mogemgds, S 3mdmeEy®o  Y®omo;  Mdgdgeogs s ddoMIgogs  doJHgMogdom
5066030090 @g0bmgddo o3 dsJBgMogdol 0bgodbo®gds bobmggdbamols  gsdmygbgdom,
0gn®o gobols  bodydgddo - 0.8 /e, Fomgaro mgobols 60dydgddo — 0,6 Fp/an.
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SUMMARY

IMPACT OF APPLYING SULFUR DIOXIDE SUBSTITUTE NATURAL ANTISEPTIC

ON MUST AND WINES MICROFLORA

Ebelashvili N.V., Gagelidze N.A., Salia E.Sh. and Bibiluri N.Sh.

Georgian Agrarian University

Georgian Technical University

In the present study we investigated the effect of various doses of nanostructured colloidal silver on the
microflora dry white and red wines. The obajects of research were: white and red dry wine control and test
samples: for control samples preparation was used standard dosage of sulfur dioxide (Kadifit, 50 mg/l); for test
samples — various dosages of the nanostructural colloidal silver (0.2; 0.4; 0.5; 0.6; 0.7; 0.8; 1 mg/l). Applying
nanostructure colloidal silver shows identical impact as 50mg/l sulfur dioxide:For a cleaning process of white
grape must - 0.4mg/l; for inhibition of the lacto- and aceto-bacterias, in white wine materials - 0.8mg/l; in red
wine materials - 0.6mg/I.

Keywords: nanostructured colloidal silver, sulfur dioxide, wines microflora.
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THI EFFECT OF BIOLOGICAL PREPARATION ,.BIOKATENA*“ AND FUNGICIDE
,RIDOMIL GOLD“ ON FUNGAL DISEASES OF TOMATO ROOT AND RHIZOSPHERE IN
BLOOMING PERIOD

Dvali G.Sh., Zviadadze L.G., Kobakhidze M.T. and Lomtadze N.A.

Biotechnology Center of Georgian Technical University

Abstract. Fungicide ,,Ridomil Gold“ strongly suppresses development of both beneficial and pathogenic
microorganisms of the plant root and rhizosphere while the biological product ,Biokatena“ does not cause
strong suppression of beneficial microorganisms that contributes to the preservation of the healthy soil
environment and active plant development in the blooming period.

Keywords: biological preparation, soil, plants, microorganisms.

The article deals with the study of rhizosphere of tomato and the microflora of the root, as well
as the comparative study of the influence of fungicides ,,Ridomil Gold“ and biological preparation
,Biokatena«, produced in Georgia, on the pathogenic fungi, which cause the root rot. It has been
determined that the fungicide ,,Ridomil Gold“ sharply suppresses the roots rhizosphere of the tomato
as useful as well as the development of the pathogenic microorganisms, while the biological
preparation ,,Biokatena“ does not cause a significant suppression of useful microorganisms, that
contribute to maintaining the soil's healthy environment and the active development of the plant in the
blossom phase.

Introduction

The sharp increase of environmental pollution and the decrease of the quality of agricultural
products is mainly due to the use of chemical preparations, including fungicides, which reduces the
number of useful microorganisms in the soil. In order to protect the plants, the needed study of
microbiological processes in the soil has encouraged the researchers to develop biological fighting
techniques, namely bio-preparations, in which content there are active microorganisms and their
metabolites. This method of fight provides the environmental protection against the pollution: soil and
wastewater haven’t polluted, chemical waste is not collected in soils and plants, which determine the
reception of a biologically pure product [1,2].

The goal of our research was to study the micro flora of tomato roots and the rhizosphere, the
discharge of the pathogenic fungi, which cause the root rot and the use of biological fighting method
against them, in particular, the use of bio-preparation ,Biokatena“, produced in Georgia and its
comparison with fungicide ,,Ridomil Gold«.

Object and Method

In order to conduct the experiment, we chose the private farm in village Tsereteli in Marneuli
region, which produces various vegetable cultures, including tomato. For the experiment we used the
tomato seedlings ,,Slivka“.

For the experiment we used fungicide ,,Ridomil Gold* and biological preparation ,,Biokatena“,
as well as bio-agro-liquid organic fertilizer ,,Organica“. The total number of microbes and pathogenic
fungi in the pure cultures has been studied by M.A. Litvinov method [5]. For cultivation of
microorganisms artificial and natural solid food areas were used: Chapek, Suslo, Potatoes - dilution
102, 103, 10 The total number of microbes was estimated by thousands on 1g of absolutely dry
ground.

Results and discussion

It is known that the influence of the biological preparations on the pathogenic microorganisms
have a significant effect if the soil climate conditions of the plant provide the action of the
microorganisms, which are in their content [3], So it was important to study the climate soil
conditions in Marneuli region.
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Marneuli is located in the south-eastern part of Kvemo Kartli, from 250 m to 600 m above sea
level. The annual quantity of precipitation is 490-550 mm. Maximum precipitation is observed in
May, minimum - in December. There is the grey-brown meadow, which is characterized by a low
alkaline reaction with low humus content [4].

For the experiment we chose 0,5hectares of land that we divided into three equal parts. On
each land area we planted 50-50 tomato seedings. On the first area we used fungicide ,,Ridomil Gold*,
which is systemic action preparation and is characterized by protective, medical and crushing action
for pathogens. The working solution is 500 Ih, in our case - 83 L of 2% solution on 0,167 ha. On the
second area we used the bio-preparation ,,Biokatena“ in which content there is an active substance
Trichoderma lignorum. This preparation was produced in Georgia, namely by the Plant Biological
Care Center, as a means of fungicide and bacteriological action remedy for the safety of plants. It has
been used in any phase of plant development as for processing of soil and for spraying on leaves
(dosage: 3 I of 2% ,,Biokatena“ solution on 50 seedlings). Il Area — control area, the soil wasn’t
processed by the preparations.

Before the experiment and planting of the tomato seedlings, for the restoration of the soil and
creation of the favorable conditions for the use of bio-preparations, we used liquid organic fertilizer
“Organika” on the first and second areas. This is the universal preparation, which was produced by the
same centre, it contains micro and macro elements and is permitted for the reception of ecologically
pure products (dosage: 3 | of 2% ,,Organika“ solution for 50 seedlings).

Before the planting, the roots of seedlings were processed by the 2% working solution and
during the planting the each seedling was watered by the working solution. The seedlings were fed 3-4
times by 10-15 days interval (11 of bio-preparation on each 100-150L of water).

The soil analyzes was conducted by M.A. Litvinov method. (5). We’ve used artificial and
natural food areas for the study of microbial cultures: Chapek, Suslo and Potatoes.

Before the planting of seedlings, we studied the micro-flora of the chosen areas — fungi,
pathogenic fungi among them, bacteria and actinomyces. The results of analyzes have shown that
there was the great quantity of the fungi and pathogenic fungi in the experimental soil.

Tablel. The total number of the microorganisms (fungi, bacteria, actinomyces, pathogenic fungi) in
unprocessed soil (absolutely dry soil)

Sample Fungi Bacteria Actinomyces
. 500
Unprocessed soil 400 among them pathogenic 180 210

Because the use of the fungicide in the soil helps to reduce the quantity of useful
microorganisms, so for the improvement of this process, we used bio-preparation and the area for the
tomato seedlings, and roots were processed with bio-preparation ,,Biokatena“, For the comparison, we
used tomato seedlings, processed with fungicide ,,Ridomil Gold“. After the processing, we analyzed
the material in tomato blossom period, because during this period tomato seedlings are diseased. By
the analyzes, it has been shown that the total quantity of fungi in control samples is more than in the
soil, which was processed with fungicide and bio-preparation, but the quantity of pathogenic fungi on
the tomato roots and in the rhizosphere was reduced in compare with the use of bio-preparation
,.Biokatena«; but in case of the soil processing by the bio-preparation, the total quantity of different
bacteria and actinomyces is more than in soil, processed by the fungicide; all of this indicate that
fungicide cause the inhibition of the pathogenic microbes, and bio-preparation positively influence on
the development of useful micro-flora. The results of our experiments are shown on the Table 2 and
photos — 1,2,3.
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Table 2.The influence of fungicide ,,Ridomil Gold* and biological preparation ,,Biokatena‘“
on the microflora of tomato roots and rhizosphere during the plant blossom period
(thousands in 1g of absolutely dry soil)

- . . « . . « Control (without processing by
Fungicid ,,Ridomil Gold Preparation ,,Biokstena the preparation)

&3 &3 &
= gl 2 - < = - < S\
= g S =3 e £ < 3 S
z g | £ T g | 2 z g | 2
[an] + o 2t [a1] =
< < <

3500

225 220

Pathogens 25 60 55 Pathogens 35 90 64 Pathogens 250 210 | 160

120 150 2200
Pathogens 36 5 | 42 Pathogens 48 70 60 Pathogens 105 301 ) 200

Photol Photo2 Photo3

1 - unprocessed; 2 — processed by fungicide; 3 — processed by biological preparation

After the research, the pure cultures of pathogenic fungi, that cause the disease of plants, were
isolated from the tomato roots and rhyzosphere. According to the identification, the most ends of
pathogens belongs to Phytophora infestans and Fusarium exspansum, photos 4,5,6.

Photo 4 Photo 5 Photo

4 — Fusarium exspansum; 5 — Phytophora infestans; 6 — pathogenic fungi of tomato root and rhizosphere
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Conclusion

It has been determined that the fungicide ,Ridomil Gold“ sharply suppresses the roots
rhizosphere of the tomato as useful as well as the development of the pathogenic microorganisms,
while the biological preparation ,,Biokatena“ does not cause a significant suppression of useful
microorganisms, that contribute to maintaining the soil's healthy environment and the active
development of the plant in the blossom phase.
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PE3IOME

BJIUSHUE BHUOIIPENNAPATA ,BUOKATEHA® WU ®YHI'HOUIA ,PUAOMWUJ T'OJI“ HA
MHUKPO®JIOPY KOPHEH Y PU3OC®EPHI IOMUJOPOB B ®A3E IIBETEHUS PACTEHUSA
JBanu I'.111., 3Bnananze JI.I'., Kooaxuaze M.T., Jlomraaze H.A.

Buorexnonornyeckuii Hentp I'py3unnckoro Texuuyeckoro YHuBepcrurera

Oyarunua  ,,PuaoMun® pesko momaBiseT pa3BUTHE KakK IOJIE3HBIX, TAK M MAaTOTCHHBIX MHKPOOPTaHW30B Ha
KOpHSAX W B pu3ocepe pacTeHus, a Ouompernapar ,,buokareHa™ HE BBI3BIBACT 3HAYUTEIBHOIO ITOJIABICHUS
MOJIE3HBIX MUKPOOPTaHU3MOB, YTO CIIOCOOCTBYET MOJAEPIKAHUIO 37J0POBOTO COCTOSIHHUSA MOYBBI U AKTHBHOMY
Pa3BUTHIO PACTCHUS B (ha3e IBETCHHS.

KaioueBble ci1oBa: Gnonpenapar, Ho4sa, pacTeHUS,, MUKPOOPTaHH3MBI.
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MHOI'OJIMHEMHBIE COPTA KAK NEPCHEKTUBHBIN
METO/ 3AIIMTHI PACTEHUI

Kanuageau HI.C.
HayuHo-uccienoBarenbckuii neHTp MUHHMCTEPCTBA CeJIbCKOro-xo3siiictBa I'py3un

MHOTOMMHEHHBIE COpPTa — 3TO MOMYJSINH, COCTOSINNE M3 OTACIBHBIX JIMHUH, CXOIHBIX IO
CBOMM arpOHOMHYECKHUM MpPHU3HAKAM, HO OTIMYAIONIUECS IPYr OT Jpyra HaJudueM DPa3HBIX I'SHOB
YCTOMYNBOCTH. MHOTOJMHEHHBIE COpPTa MPEACTABISIIOT COOOM CMECh W HECKOIBKHX Pa3HBIX TIO
YCTOWYMBOCTH TeHOTHUTIOB [1-3].

VYcTaHOBNIEHO, YTO BpPEAOHOCHOCTh TOHM WJIM HMHOW OOJE3HH 3aBUCHUT, HOMHMO JpPYTHX
(akTopoB OT (hasbl CHENOCTH KyJIbTYPHOT'O PACTEHHST B MOMEHT 3apakeHus. Uem Onmxke K CpOKy
yOOpKH TIPOMCXOJIUT 3apaK€HHE, TEM MEHbBIIEC Bpeaa HAHOCHT 00je3Hb ypoxkaro. HaoGopor,
3apaXeHHe PACTEHWH Ha PaHHWX JSTanax pa3BUTHs MPUBOJUT K CHJIBHOMY IOPXEHHUIO COpPTA.
[TosTOMy MOXHO Tmpennonararb, 4ro JO0OE YCIOBHE, IMO3BOJSIONIEE COPTY H30EkKaTh paHHEE
3apakeHue, Oyaer 3PpPEKTUBHO CHIKATh €0 IMOPaKaeMOCTb.

YCTaHOBJIEHO TaKKe, YTO MHOTOJMHEWHBIA COPT OOECIEUMBACT CHIDKCHHE IOPAKCHUS
CIIenyroIuM 00pa3oM: OBICTPOE pacHpOCTpaHEHHE BO30YIUTENs W3 MEPBOHAYAIHHOTO HCTOYHHKA
WHQEKIUY 3aBUCHT OT HAIMYMS OOJNBIIOrO KOJMYECTBA BOCHPUUMYHUBBIX PACTCHHH, Ha KOTOPBIX
BO30YIUTENh MOXET pPa3MHOXKAThCS. Ecim ydacTok 3acessH CMeChI0 HECKOJIBKHMX JIMHUH JaHHOTO
CopTa, KaxK/Jas U3 KOTOPBIX OTIMYAETCS OT JPYTOil TeHOM YCTOHYMBOCTH, PACIIPOCTPAHEHUE TIATOTeHa,
a CIle/IoBaTeNbHO, U HAKOTUIEHHE HHOKYIIIOMA 3aTPyTHSIETCS. DTO OOBSACHSIETCS TEM 00CTOSTEIbCTBOM,
4YTO IpH HUCIOJIB30BaAHUUN MHOTOJTMHENHBIX COpPTOB BCPOATHOCTH IOIIaaHWA IMAaTOr€Ha Ha paCTCHHUC,
KOTOPOE OH CMOJKET ITOPA3HTh, CYIIIECTBEHHO CHUKACTCS.

Ecmm copr mmennnbl coctout w3 10 nuHUE, OHM OTIMYAIOTCS APYT OT JIpyra IO TeHaM
YCTOWYMBOCTH K Oypo# pkaBunHe. B moneBoii momynsiuu Bo30yauTenst O0JIe3HH MPUCYTCTBYIOT BCe
pacel, HEOOXOAWMBIE IS 3apaKeHHsl 3TUX IWHUH. Ha mmopakeHHBIX pacTeHUSX pa3BHBAETCS
criopoHolieHue Bo3Oyautens. OOpasyromrecs ypeaoCmophl KaKIOW pachkl pacHpOCTPAHSIOTCS C
BO3IIIIHBIM TEUCHUEM II0 IMOJI0 U MOMAJaloT Ha pacTeHue. Ypeapcrnopa Kaxaod u3 10 pac moxer
BbI3BATh 3apaKC€HUC paCTCHI/II\/'I TOJIBKO C OIPCACIICHHBIM TI'CHOM BHUPYJICHTHOCTH. BepO)ITHOCTI)
3apakeHHs B JaHHOM ciiydae Oyzer cocTtaBisTh 0,1, Tak Kak TOJIBKO OFHA M3 AECATH CIOp KaKIAOH
pacel MOXET IONacTh Ha pacTeHHe, KOTOpOe OHa CMOXKeT Mopa3uTb. COOTBETCTBEHHO YHCIIO
oOpa3oBaBIIUXCsl ypeponyctyil coctaButr 10% OT 4ymcia MycTyJll Ha YHCTOJWHEHHOM COpTe.
[Ipomykimst ypenocnop KakAoW IycTysbl Takke umeeT auib 10% BEpoATHOCTH IONAcTh Ha
BOCIIPUUMYHBEIE PACTEHUS U T.I. TOYHOE YHCIO CIIOp, KOTOPBIE HE CMOTYT HAWTH MOIXOSIIETO IS
cebs1 xo3auHa, OyJeT 3aBHCETh OT 4YMCJa JHHUM B cMmecu. Uem Oojblie JMHUNA OyAeT colepx arh
MHOTJIMHEHHBINA COPT, TEM 3HAUNTENbHEe Oy/IeT 3aMeJIeHIe B PACIPOCTPAHEHNUHN 3a00ICBaHMS.

Ha ™HOrOmmHEeitHOM copTe Ha MYTH pacHpOCTpaHEHHsS BO3OYAWUTENS BCerga JEWCTBYET
Oapbep, OrpaHUYMBAIOIIMI pacmpocTpaHeHne. Ha uucTonmMHEWHOM copTe ¢ MOHOTEHHOH
BEPTUKAIBHONW YCTOMYMBOCTBIO TAKOTO Oapbepa He CYLIYCTBYET: €CIIH COCTOSIIOCH 3apayKeHUE OJTHOTO
pacTeHus JaHHOTO COpTa, TO 00ecrednBaeTcsl OBICTPOE pacIpoCTpaHeHHE OOJNIE3HH, pazyMeeTcs, Ipu
HAJIMYUU HEOOXOIUMBIX METEOPOJIOTMIECKUX YCIOBUH.

YCTaHOBICHO, YTO MHOTOJIMHEWHBIC COPTa MOXXHO IIUPOKO HCIOJIb30BATh JUISl 3aIIHUTHI
IIIEHUIIBI OT XeIToi pxkaBunubl (Puccinia striformis). Moo HazesATbCs, YTO STOT HEPCIIEKTHBHBII
METOJ] 3alIUTHl PACTEHUI CO BpEMEHEM pPacIpOoCTpaHUTCS emle mwupe. MIMeroTcst omaceHus, 9To mpu
ITUPOKOM TPUMEHEHWN MHOTOJIMHEHHBIX COPTOB MOTYT IOSBUTBHCS pachl C MHOTHMH TE€HAMHU
BUpylneHTHOCTH. (OCHOBaHMEM [UIsI TaKOTO OINACEeHHS SBISIETCS COBMECTHOE CYI[yCTBOBaHHE
MHOTOYHUCIIEHHBIX pac, MPOCTBIX [0 BHUPYJICHTHOCTH, PAa3BUBAIOLINXCA HA OTHENBHBIX JIMHUAX
MHOTOJIMHEHHOTO copTa. VX BHPYJIEHTHOCTh MOXKET KOMOMHHMPOBAaTbCA B PpeE3yJbTaTe IOJIOBOTO
mpolecca WIM TeTepoKapruo3rca C MapaceKCyalbHBIM IPOLECCOM, a TakXKe OJaromaps MyTaIHsIM.
[loaTomMy cnokHasi MO BUPYJIEHTHOCTH paca MOXKET BO3HHKHYTh Ha TaKOM COPTE CKOpee, YeM Ha
KOHBEpreHTHOM copte. OnHako B (popMupoBaHUN BO30YIUTENS HA MHOTOJMHEHHOM COpPTE €CTh CBOH
0COOEHHOCTH, OTJIMYHBIE OT YCIOBUH Ha OJJHOPOAHOM COPTE.
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Ha mHoOTONMMHEHHOM copTe OyayT OAHOBPEMEHHO Pa3BUBATHCS HECKOJBKO pac BO3OYAUTEINS
COOTBETCTBCHHO JIMHUSAM YCTOMUMBOCTH, COCTABIISIIONIMM HaHHBIA copT. CiemnoBaTenbHO, BHOBB
BO3HHUKAIOIIUE, CIOKHBIE [0 BHPYJIEHTHOCTH Pachl OyIyT MOMajaTh B MOIYJALHIO, COCTOSIIYIO W3
pasHBIX MO BHUPYJIEHTHOCTH pac MaroreHa. B Takoil CII0XXKHOW TO BHUPYJIEHTHOCTH TMOMYJISIIHH
BBICOKOBUPYJICHTHAs paca OyJeT UCIBITHIBATh KOHKYPEHITUIO CO CTOPOHBI MEHEE BUPYJICHTHBIX pac. A
TaK KaK BBICOKOBHPYJIEHTHBIE pPAachl, KaK IMPaBHJIO, UMEIOT MOHIKEHHYIO >KH3HECIIOCOOHOCTh, OHHU
6y11y’1" BBITCCHATHCA IMTPOCTHIMU pacaMu.

Takum o00pa3oMm, Ha COOTHOIIEHWE pac B MOMYJSIUW BIUSIOT JBAa IPOTHUBOIOJIOKHBIX
nporecca. C 0JJHOH CTOPOHBI, paca, BUPYJICHTHAs Ui BCEX JIMHUN COpTa, MMEET 3HAYUTEILHO OoJjee
BBICOKHIA BEICOKOBUPYJIEHTHOW pachl MOTYT Y4acTBOBATh B PACIPOCTPaHEHUH OOJIE3HU U NajbHEUIIEM
HaKOIUICHUM WHOKYJIOMa, TOT/Ia KaK y MaJOBUPYJICHTHBIX pac B YCIOBHUSX MHOTOJUHEHHOTO COpTa
KO3 (QUIMEHT Pa3MHOXKEHUS YMEHBIAETCS B CTONBKO pa3, CKOJBKO JHHHIA HMMEETCS B COCTaBe
JAHHOTO copra. Takoe TNOJ0KEeHHWEe OO0eCleYnBaeT HAKOIUIEHHE BBICOKOBUPYJIEHTHOW pachkl U
BBITECHEHUE pac MeHee BUPYJIEHTHBIX. C Ipyroil CTOPOHBI, Ha PACTEHUSAX, BOCIPUUMYMBBIX K 3TUM
pacam, MeHee BUpYJICHTHBIE packl OyIyT BBITECHSATh OoJliee BUPYJICHTHBIC Omaromaps
CTaOMIIM3UPYIOIEMY 0TOOPY, KOTOPBIN 3aKiIt0YaeTcs B cieayoneM. Ha MHOTOYMCIIEHHBIX PUMEpax
MOKa3aHO, YTO MPHUCIOCOOIEHHOCTh Pachl K BEDKMBAHHIO CHUKACTCS, €CIIM OHA 00JIaaeT HEHYXHOMH
BUPYJIEHTHOCTHIO [4]. CaMbIMK pacipOCTpaHEHHBIMH BCET/Ia OKa3bIBAIKMCH PACHI, 00JIaAfOIHE JTHIIb
TOW BHPYJIEHTHOCTHIO, KOTOpas IMO3BOJISLIA M MTOPA3UTh XO35MHA, HO He Ooubiie. Packr co cioxHOR
BUPYJICHTHOCTBIO, HOSBOJ’IHIOIIIGI\/'I UM TIIOpaXaTb pPa3JIMYHBIC PACTCHUA-XO035€BA, BO3HHUKAJIUKU B
M300MINY, HO HUKOT/Ia He CTAHOBHWIINCH IITUPOKOPACTIPOCTPAHEHHBIMH, €CITH OJTHOBPEMEHHO MMEINChH
YCIIOBHS JIJIS CYIIECTBOBAHMSI IPOCTHIX 110 BUPYJIEHTHOCTH pac.

TakuM 00pa3oM, MOXHO MNPEACTaBUTH cebe, Kak OymyT NpOTEKaTh B TMOMYJISAIHMH pPac B
MHOTOJIMHETHOM  COpTe OJHOBPEMEHHO JBa MpOIECCA:NEPBBIH MpOLEecC — BBITECHEHHE
BBICOKOBHPYJICHTHOH pacoii MeHee BHPYIEHTHBIX pac — OIpeNesieTCs paslididieM CKOPOCTH
HapacTaHusl WH(PEKIIMOHHOTO Hadana OTIENbHBIX pac, 4YeM OOJbIIeH CTENeHbI0 OyIeT IMOAaBIATHCS
MIPOIIECC HAKOIUIEHHS MPOCTBIX pac; APYrou Mpolecc — BHITECHEHHWE MEHEE BUPYJIEHTHBIMH pacaMu
OoJiee BUPYICHTHON pachl — OyZEeT OIpeneisIThCs OTHOCHTENBHOH )KU3HECTIOCOOHOCTHIO CIIOKHOH 110
BHUPYJIEHTHOCTH PAChl M OMOJIOTHIECKUMH 0COOEHHOCTSMH Pa3HBIX BUIOB Mapa3uTOB.

Ha ocHOBaHuUM 3aKOHOMEPHOCTEH, ONPEIECNISAIONUX IIOBEICHUE Pa3IUYHbIX II0 YPOBHIO
BUPYJIEHTHOCTH pac Mapas3uTa, €CTh BCE OCHOBaHUA IMpejrojaraTb, YTO IIMPOKOE MpPHUMEHEHHE
MHOTOJTMHEHBIX COPTOB MOKET MPUBECTH K TOSBJICHUIO MOMYINANNAN MaTOT€Ha, COCTOAIIEH U3 pac B
COBOKYITHOCTM BHPYJIEHTHBIX IO BCEM JIMHUSAM COpTa, HO «cCyleppaca» NpHU 3TOM BO3HUKHYTH He
JOJDKHA, TaK KaK CI0KHBIE PaChl C N30BITOYHOI BUPYJIICHTHOCTHIO BBIKHMBAIOT XYyXKE, YeM TPOCTHIE.

[lonTBepkaeHHEM JTOTO TPEATNONIOKEHUS MOXKET OBITh W cleayiomiee HaOIoAeHue:
MHOTOJIMHEHHBINA COPT MPECTABIAECT COOON MOMYIALHNIO M0 MPU3HAKY YCTOHYUBOCTH, pazHOOOpa3ue
M0 MPU3HAKY YCTOMYMBOCTU CBOMCTBEHHO MPUPOJE, OAHAKO B MPUPOIHBIX YCIOBUAX CIOXKHASA IO
BHPYJICHTHOCTH paca He BO3HHKIIA U HE 3HaJa MPE00IaJaromiero MoJI0KeHHsI.

[lomHyf0 SICHOCTH B 3TOM BOIIPOCE MOT'YT BHECTH TOJIBKO CHCTEMATHYECKUE HAOIIONEHHS TIPH
WHTEHCHUBHOM BBHIPAIIMBAHUHA MHOTOJMHEHHBIX COPTOB.

MHOTrOJIMHEHHBIE COpPTa JIOJKHBI HMMETh 0C000€ 3HAYCHWE B YCTOWYMBOCTH K TaKHM
[aToreHam, TZie pacooOpa3zoBaTeNbHBIA MpPOIEcC HUAET OdeHb ObicTpo. CeneKnus YHUCTONMHEHHBIX
COPTOB C MOHOTEHHBIM BEPTUKAJIbHBIM TUIIOM YCTOHYMBOCTH HE OOECIICYMBACT 3allUTHl OT
OBICTPOBO3HUKAIOIIMX pac, TaK KaK 3TH COpPTa MMEIOT OYCHb KOPOTKHH TEPUOJl YCTOWYHBOCTH.
MexuHeiHbIe THOPHUIHBIE COpTa KYyKypy3bl, YCTOWYUBEIC B I'py3umu, HE MOTYT BO3JICIIBIBATHCS B
TPOMUYECKOM TOSACE, IIOTOMY YTO Ha HUX OBICTPO Pa3BUBAIOTCS SMU(UTOTHA.

MHoOTrOMMHEHHBIE COPTa KYKYPY3bl B 3TUX YCJIOBHSAX YCIICIIHO MPOTHBOCTOST WH()EKIMH B
CHITY 3aKOHOB, OIIPEIEIISIOIINX XapaKTep Pa3BUTHS TTATOT€HOB HA MHOTOJMHEHHBIX COpPTaXx.

MeTtoax MHOTONHHEHHBIX COPTOB MPENCTaBISCT OONBIION HMHTEpPEC IS CO3MaHUsS COPTOB
3€pHOBBIX KYJBTYp, YCTOWYHMBBIX K PIKaBUMHHBIM OOJIE3HSAM, MY4YHHCTOH poce. CeleKinoHHbIE
PpaboThI IO CO3/IaHUI0 MHOTOJIMHEHHBIX COPTOB JUIsE OOPHOBI CO MHOTMMHU BUAAMH OOJIE3HEH BeIyTCs
BO MHOTHX CTpaHax.
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SUMMARY

MULTILINE SORTS AS A PERSPECTIVE METHOD OF PLANT PROTECTION

Kanchaveli Sh.S.

Scientific Research Centre of Agriculture

Multiline sorts are the mixtures of genotypes with several different steadiness. It was determined that multiline
sort provides the reduction of the damage. It is due to the condition that while using multiline sorts the
probability of the pathogen to get into the plant, which it can strike, considerably reduces. On the multiline sort
on the way of the pathogen spreading, there always is a barrier that limits this process. Several races of the
pathogen will simultaneously develop on such a sort according to the lines of steadiness from which the sort is
constituted.

Keywords: plant protection, multiline sorts, genotype, pathogen.
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MNOJIMTEHHASL YCTOMYMUBOCTD U EE POJIb B 3AIIIATE PACTEHUM
Kanyapenn II.C.
HayuHo-uccnenoBateabcknii neHTp MHUHHCTEpCTBA celbCKOro-xo3sicrea I'py3nn

[lonmurennsrii Tun ycroitunBocTH 3(Q¢EeKTUBEH NMPOTHUB BCeX pac maroreHa. Ha pacrenmsix
copTa € TOJUI€HHOW YCTOWYMBOCTBIO 3aMEJIETCSl pacHpOCTpaHEHHE IaToreHa. OTOT THUI
YCTOMYHMBOCTH B OTIMYNE OT MOHOTE€HHOI'O BEPTUKAJIbHOIO HA3bIBAIOT MOJIUIE€HHON, TOPU30HTAILHON
WM MOJIEBOM YCTOMYNBOCTBIO.

[lonurenHas yCTOM4YHBOCTB, 110 CTENEHH YCTOMYUBOCTH 3HAYUTENIBHO YCTYNAaeT MOHOT€HHOM.
Ona cunbHEll MoOIBepXKEeHA BIMSHHUIO BHEUIHEH Cpelbl W NpOSIBISICTCS B Ooyee Y3KHX TpaHULAX
TEMIIEpaTyphl, BIAXKHOCTU U T.J. HO NmpeuMyInecTBO NOJHUIEHHOM YCTOMYMBOCTH HaJ MOHOI'€HHOMN
3aKJII0OYaeTcss B TOM, YTO OHAa HE YHHUYTOXKAETCS IPH IMOSBICHWHM HOBBIX pac Mapasura. ITo
obOecrieunBaeT CcopTaM C TOJWTEHHBIM TOPH3OHTANBHBIM THIIOM YCTOWYMBOCTH JUIUTEIHHOE
cymectBoBanue [1,2].

[Ipy moONWreHHOM THIIE YCTOWYMBOCTH MOTYT HMMETh MECTO caMble pa3iIndHble (GOpMBI
YCTOHYHMBOCTH. B 3aBUCHMOCTH OT XapakTepa UX JeHCTBUS MPUHATO BBIICIATH CIETYIOIINE OCHOBHBIE
MEXaHU3MBl YCTOWYMBOCTH: YCTOWYHMBOCTh K BHEJPEHHIO, YCTOWYMBOTH K PAaCIPOCTPAHEHHUIO,
WHKYOallMOHHYIO YCTOWYHBOCTb.

B cBow odepenp, yCTOHYMBOCTH K BHEAPEHUIO MOMET OIPEACIAThCS CIEAYIONINMH
(hakTopamu:

1. BockoBbIM HameToM, Onarojgaps KOTOPOMY HHQEKIMOHHBIE KalUld CKaTBIBAIOTCS C
JIUCTHEB;

2. OmymeHHOCTBI0 JUCTHEB, TPEMATCTBYIOMICH IOMAaJaHUI0 IaTOTEHOB Ha TOBEPXHOCTH
SMHIEPMHUCA;

3. CTpoeHHEM U Ka4eCTBOM YCTBHII, TONINHON KYTHKYJIBI;

4. CootHomenneM B quddys3aTax pacTeHHs BEIIECTB, HHTHOUPYIOMINX W CTHMYJIHPYIOIUX
IIpopacTaHre MaToTeHa.

VY CTOHYUBOCTD K paclipoOCTPaHEHHIO OTPENENETCs CIEeAYIOMUMH (pakTopamu:

1. Hannumem MexaHHMYECKHX MPETpaj B BUAE CKICPEHXUMBI, KOJUIEHXUMBI H T.11.;

2. TlpucyTcTBHEM B KIIETKaX pacTEHUs BENIESCTB, BPEIHBIX IS TApa3uTa;

3. HemocraTkom HEOOXOMMMBIX Mapa3uTy MUTATEIbHBIX BemiecTs [3].

Takum 00pa3oM, MeXaHWU3M TMOJUTCHHOM YCTOHYHMBOCTH 3aKIIOYaeTcsi B CIHOCOOHOCTH
pacTeHrsi MPOTHUBOCTOSTh BHEAPEHUIO W Pa3BUTHIO TMATOTeHa B PACTeHHWH, a B Ciydae TPUOHOI
rH(EKINA — ¥ B YMEHBIIEHHH CIIOPOHOIIeHUs maroreHa. [Ipu neiictBum 3Tux QaxTOpoB mOpakeHne
pacTeHMi 3aJiepKUBaeTCd Ha CPOK, B TEUEHHE KOTOpPOTO pPACTEHUS HOPMAJIbHO pPa3BUBAIOTCS U
(homupyroT ypoxkaid. [IpoomKUTeT-HOCTE TepHo/ia, Ha KOTOPHIM OTOABHUTAETCS TOSIBIIEHHE OOJIE3HH,
HE 3aBHCHUT OT MOSBJICHHUS HOBBIX pac BO3OYINUTEIS.

Xapaktep pa3BuTHs OOJE€3HM Ha TONAX, T/I€ BBHIPAIIMBAIOTCA COpPTa C MOJUTEHHOM
YCTOHYMBOCTBIO U 0€3 HEe, MOKET ObITh PA3JINIHBIM.

Hamm Oplma ycTaHOBIIGHA NWHAMHKA pasBUTHSA OOJIE3HM B cCiydae OypoW prKaBUYHMHEI
neHunsl. Ha mepBoM mone BeIpamuBaics copT A, o0iamaromuii NOJIUIeHHOW YCTOMYMBOCTBIO, HA
BTOPOM TIOJI€ — COPT NINCHUIBI B, He WMEIONIMI MOJUICHHOH YCTOWYMBOCTH, HO OOJaJaromIuit
MOHOTECHHOH yCTOMYMBOCTHIO. [locimemHuii THIT YCTOMYHUBOCTH TIPEOI0JICBACTCS pacoil BO3OyIUTENs, B
MMEIONIe KOMIUIOMEHTapHBIA reH BUpYJIeHTHOCTH. C MOMEHTa ee MOSBJICHHUS HaYMHAETCS MPOLIECC
3apaxeHus copra B. Ecnu Hauano 3apakxeHus: NpoucXoQUT OJHOBPEMEHHO U HA COpPTE A, U Ha copTe
B, paca, momaB Ha pacteHue copTa B, BBI3BIBaeT mepBUYHOE 3apa)KE€HHUE, B PE3yJIbTaTe KOTOPOTO II0
WCTEYEeHNN WHKYOAIIMOHHOTO TeproAa (MPU ONTHMAJIBHBIX YCIOBHAX BHEIIHEW CpeAbl 3TOT MEPHO
Oyzner cocraBiate 7 — 10 nmHeil) m Ha pacteHuu copta B oOpasyercs ypemomycTynia, B KOTOPOH
umerotcs 1000 ypenocnop.

[Ipu cooTBeTCTBYIOIIEH BIAXKHOCTH M TEMIEPATYpPE ITH YPOAOCIOPHI, MOMABIINE HA JIPYTHE
pacTeHHs Ha IoJie, MOTYT MpopacTu U Yepe3 4 — 6 4acoB BbI3BAaTh HOBOE 3apakeHue. [Ipu ycinosun,
YTO BCE YPEAOCIOpPHI yYacTBYIOT B 3apaKeHuHW, uepe3 7 nHed Ha noje mnosButTcs 1000 HOBBIX
ypenonyctyir. B 1000 ypenomnyctyn odpasyercs 1000x1000 ypemocrnop. Takum obpaszoMm, yepes 14
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JHEW Toclie TEepBOTO 3apakeHHs OJHOTO pacTeHHs Ha moje OyAeT HMMeThCs 3amac HH(EKIuH,
UCUHCIISIOIMNICI MUHUMYM B 1 MIIH. A eciiu y4ecTb, 4TO, KaK IIPaBHJIO, IEPBBIE OYary 3apakeHus Ha
10JIe 3HAYMTENBFHO TIPEBBIMIAIOT B3ATHIM HAMM MOKAa3aTelb, TO KOJIMYECTBO MH(EKIMU 4Yepe3 IBe
Heznenu OyneT oOecliedyrBaTh 3apaKCHUE OCHOBHOM Macchl pacTeHUil Ha Ioje M IpU HAJIWYUU
ONMaronmpusTHBIX MOTOAHBIX YCIOBHH YK€ MOXHO OylneT mpeanojaraTb BO3HUKHOBEHHE
SMU(DUTOTUIHOTO pa3BUTHS OOJIC3HU.

Kaptura pa3Butus Gone3HM Ha TOJE, 3aHSATOM COPTOM A C TIOJIWTE€HHOW yCTOHMYHWBOCTHIO,
MOXeET OBITh NpeACTaBleHa clenylmuM obpasoM. Jomyctum, 49To y copra A TOJHMI€HHAs
YCTOMYMBOCTD IMPOSIBISIETCSI B YCTOMYMBOCTH K PACIPOCTPAHEHUIO M B YJUIMHEHUH MHKYOALMOHHOTO
nepuoaa. Hanmuane 3THX MEXaHHU3MOB YCTOMYMBOCTH MPHUBEAET K TOMY, YTO Ha TIEPBOM 3apaKEHHOM
pacTeHur MHKYOAaLMOHHBIA MEpUOJ] 3aKOHYMTCS NpUMEpHO Ha 14-if neHs, T.e. Oyder B IBa pasa
JUIMHEe, 4eM Ha nepBoM copre. K ToMy BpeMeHH, Korzna Ha pacTeHHAX copTa B mossurcs BTOpas
reHeparus crop, Ha pacTeHHUsAX copTa A oOpasyeTrcs JIMIIb NepBasi TeHepalus B IEPBON ypeaocIyJie.
YCTOWYMBOCT, K pacHpOCTPAaHEHHMIO TPOSIBUTCA B YMEHBIIGHWH pa3Mepa ypeAoCHyibl U
COOTBETCTBEHHO B YMEHBIICHUH YHCIIa 00Pa3yIOLIUXCs yPEnoClop, KOTOPOe MOXET cOCTaBIATh 1/10
YacTh OT YUCJIAa YPEIOCTIOp B YPEAOIyCTyJe Ha copTe B, T.e. Bcero mums 100 ypemocmop.

Utak, yepe3 aBe Helenu MOCiIe Havana 3apaXeHHs pa3iidure B 3arace WHOKYJIOMa Ha TOJIAX,
3aHATBIX copTamu A u B, Oynert Boipaxarbcst cootHomerreM 100:1000000. 3To cooTHOLIEHHE YETKO
OTpa)KaeT XapakTep IMOCIEAYIOIET0 pa3BUTHA OOJE3HM Ha MEPBOM M BTOPOM IOJISIX, TaK Kak BCE
(hakTophl, yMEHbIIarOIIKE 3anac nHpekuyd Ha nepBoM mose B 10000 pa3 mo cpaBHEHHIO CO BTOPHIM
nojyieM, OyZeT IefiCTBOBATh U B AaJbHEUILIEM.

K paccMoTpeHHBIM (hakTOpaM, ONpeNeNIOIIM 3aMeJIEHHOEe Pa3BUTUE OOJIE3HM Ha COpTax ¢
NOJMTEHHBIM THUIIOM YCTOHYHMBOCTH, MOXKET OBITH J00aBlieH M TakoW (hakTop, Kak YMEHBIICHHE
BEPOSTHOCTH 3apaXCHUS. BeposTHOCTh 3apaKeHUs] XapaKTepH3yeTCs YHCIOM O0pa3yroIuXcs
MOPAKEHUA NPHU HUCIOJIB30BAHUM OJMHAKOBOIO KOJIMYECTBA WHOKymoMma. [Ipu ogHOW M TOH ke
Harpy3ke HMHOKYJIIOMa y COPTOB C IOJWICHHOW YCTOMYMBOCTBIO MOXKET Pa3BUTHCS 3HAYUTEIHHO
MEHBIIE IOPAXEHUN, YEeM Yy COPTOB, HE HUMEIOIUX Takod ycroduuBocTH. IIposiBienue 3Toi
0COOEHHOCTH TOJMICHHOW YCTOWYMBOCTH B €CTECTBEHHBIX YCIOBHSX OyIeT COOTBETCTBEHHO
3aMeAJIATh MIPOLECC pa3BUTHA OOJIE3HHU Ha MOJIE 32 CUET YMEHBIIECHHS YHCIIa BO3SMOXKHBIX 3apaskeHHH.

Takum 00pa3oM, TOJMICHHBIH THUI YCTOHYMBOCTH oOecrieyrBaeT 0ojiee MPOJIOIKUTENBHYIO
[0 BPEMEHH 3aIUTy COPTOB OT BO30OYAMTENEH MO0 CPAaBHEHUIO C MOHOTEHHBIM THIIOM. B TO e BpeMs
YPOBEHB MMOJUTEHHON YCTOWIMBOCTH OOBIYHO HIKE, Y€M MOHOTEHHOM.

Co3nanue COpTOB € TOJMICHHOW YCTOWYHMBOCTBIO CBSI3aHO C OONBIIMMH METOJUYECKUMHU
TPYAHOCTSIMHM, KaK IO M3y4YEHHIO HCXOJHOTO Marepuajga, TaKk M IO TPOBEICHHUIO OLEHKH
yCTOWYMBOCTU. [IpakTHUYecKH CyLIeCTBYIOT, BEPOSTHO, TOJNBKO JBa CIOCO0A OLIEHKU ITOJIMT€HHOMN
YCTOMYMBOCTH TE€X WM HHBIX COPTOB PAcCTEHHMM K IaHHOMY IIaTOI€HY: CpPaBHHUBAas CKOPOCThb
pacIpocTpaHeHMsI TAaTOreHa Ha pa3HbIX COPTax B MOJEBBIX YCIOBUSAX M CPAaBHUBAS MOBEICHUE PAa3HBIX
COPTOB B TEIUIMLE WM JIADOPATOPHUU C LIETbI0 YCTAaHOBUTH CKOPOCTb 3apAXKEHUSI U MHTCHCHBHOCTh
CIIOPOHOIIEHMUS.

OCOOCHHOCTH TPOSIBJICHUSI TOJUICHHOW YCTOWYMBOCTH M CIIOKHOCTH CO3/IaHUsI COPTOB C
TaKUM THUIIOM YCTOMUMBOCTH JIOJDKHBI YUUTHIBATHCS MPU CPABHUTENBHOM OIIEHKE JIBYX HAIpaBJICHUH B
CEJNIEKIIMU Ha YCTONYMBOCTh. [10MTeHHON yCTOMYMBOCTH CJIENYET, OUEBUIHO, OT/IaTh MPEANOYTEHUE
nepe; BEPTUKAIBHOW B TEX Cly4asiX, KOTJa cOpTa ¢ MOHOTEHHBIM THIIOM YCTOHUYMBOCTH OBICTPO
TEPSIIOT €€ M3-3a BO3HUKHOBEHMs HOBBIX pac maroreHa. Iloatomy, xorja peus WAET O 3alIUTE OT
[IaTOI'€HOB, OTJIHUYAIOIIMXCS BBICOKOM HM3MEHYMBOCTBIO U CIHOCOOHBIX OBICTPO PaCHpPOCTPAHATHCS,
Omaromaps dYeMy HOBas paca paccensercs ¢ Oonbleld CKOpPOCTBIO, Ha TIIEPBOE MECTO II0
3G (GEKTUBHOCTH 3alUThl BBICTYMAIOT COPTa C MOJMICHHOW YCTOHYMBOCTBIO. B 3TuX ciyyasx
[OJIMI€HHAsl yCTOWYMBOCTD [0 UCTEUCHUHU JJIUTEIBHOIO CPOKa OKa3bIBaeTCs Oosiee LIEHHOM, TaKk Kak
13-3a ITOSIBJIIEHUs HOBBIX pac IATOre€Ha CPOK I'OJHOCTH COPTOB C BEPTHKAJIBHON YCTONYMBOCTBIO
COKpamiaercs.

HauOonee nOruyHbII MOAX0A K OLEHKE 3THUX THIIOB YCTOHYMBOCTH COCTOMT, BEPOSITHO, B TOM,
4T0OBI COYETaTh M TOT, M JIPYTOi B OJTHOM COpTE, T.€. CO3/[aBaTh COpPTa, 00NaIaloIIe OTHOBPEMEHHO
Y BepTUKAJIbHOM, W TOJUTEHHON yCTOMYMBOCTBIO. JTO coYeTaHHe OyJeT OIHOBPEMEHHO IOBBIIMIATH
3¢ GEKTUBHOCTH BEPTHUKAIBHON YCTOMYMBOCTH U OAHOBPEMEHHO CIIOCOOCTBOBATh YCHUIICHHIO IEHCTBUS
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NOJUTEeHHOM yCTOWYMBOCTU. DQPQEKT B3aUMOJCHUCTBHUS B IJAHHOM CIlydyae MOXET OBIThb OOBSICHEH
TakuM 00pa3oM.

Hanuuue BepTUKATIbHOM YCTOWYMBOCTU 3aJ€P)KMBAaET Hauyallo MOPAXKEHUsI cOpTa JI0 MOMEHTA
MOSIBIICHUST B TIOJIEBOM TMOMYJISIME pac, CIOCOOHBIX ee IMpeofoseTh. OXHOBPEMEHHO NeiCTBYIOIAs
MOJUTOHHAs YCTOMYMBOCTb, B KaKoi ObI popMe OHa HU MPOSABISLIACH — B YCTOWYMBOCTH K 3aPayKEHHIO,
WHITyOAIIMOHHOW yCTOWYMBOCTH WJIM CJIA0OM 110 HMHTCHCUBHOCTH CIIOPOHOIICHWH, - Oyner
CIocoOCTBOBATh 3aMEIJICHHOMY Pa3BUTHIO TIOPaKEHUS TPHY MOSBIEHUH COOTBETCTBYIOIINX pac rpuoda.
Tak onpeaensIoT 3TO B3aUMOAEHCTBUE: YEM BBIIIE NTOJIMT€HHAs YCTONYNBOCTh, TEM MEHBIIIE CKOPOCTh
MH(EKINH, a YeM MEHbILIE CKOPOCTh HH(EKINH, TEM OOJbLIE MMOJb3a OT BEPTUKAILHON YCTOHYNBOCTH
[3]. Takum oOpa3oMm, MOJWUTEHHAs YCTOWYMBOCTH MOJXKET OBITh HCIIOJIB30BaHA YIS YCHIICHHS
BEPTHKAJIBHOM.

Y CcTaHOBNIEHO,YTO NOJIUI'€HHAs] YCTOMUMBOCTD AaeT XOPOIIHK 3P QEKT B COUeTaHUH C APYTUMHU
3aIIMTHBIMU MEpONpUATHAMH. Tak, g oOecredeHus] HaJeKHOW 3allUThl Ha COPTax C BBICOKOH
MOJIMTEHHOW YCTOWYMBOCTBIO TpeOyeTcsi MEHbIllee YHUCIO0 00pa0OTOK (YHTHIUAAMH W MEHBINWI
pacxoj pyHrunmga, 4eM 3To He0OXOJUMO JUIS COPTa C HU3KOM MOJUTCHHON yCTOWYUBOCTEIO.

W3mMeHeHne IOJIMME€HHOM YCTOMYMBOCTH B 3aBHCHUMOCTH OT YCJIOBUM BbIpalllMBaHUs
OTKpbIBaeT OOJNBIIME BO3MOXXHOCTU I WCIOJB30BaHMA IPHEMOB, IOBBINIAONMX ee. Bce
MIPUEMBI,CHIKAIOIIE BPEAOHOCHOE JIeCTBHE 0OJIe3HH, - MUKPOAJIEMEHTHI, PallMOHATIFHOE COYeTaHUE
ynoOpeHuii U ap. — ropa3no 3¢ ¢eKTuBHEe IEHCTBYIOT MPUMEHUTENBHO K COPTaM C TOJWTE€HHBIM
TUnoM  ycroiiumBoctd. CoueTaHwe TMOJWUTEHHOM yCTOMYMBOCTH cCOpTa C  pPalMOHAIbHBIM
WCTIOJb30BAaHUEM arpoTeXHUYECKHX TPUEMOB, CHIDKAIONIMX BPEIHOCTh OOJE3HHM, OyHeT CIYKUTh
HAJIEKHOW 3alIUTON B 00phOE ¢ OONE3HHUSIMH CENbCKOX03IHCTBEHHBIX KYIBTY].

Takum o0pazoMm, Bcerja cieayeT IpH3HATh LENecOO0pa3HbIM BBIPALIMBAHUE COPTOB C
MAaKCUMAQJIBHON IIOJIMTEHHOM YCTOMYMBOCTBIO, €CIM OTH COpTa OTBEYAKOT BCEM JPYIUM
arpOHOMHUYECKHM TPEeOOBaHUSIM.
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SUMMARY

POLYGENE STEADINESS AND ITS ROLE IN PLANT PROTECTION

Kanchaveli Sh.S.

Scientific Research Centre of Agriculture

The mechanism of polygene steadiness lies in the ability of the plant to resist the installation of the pathogen and
its development in the plant. It was determined that polygene type of steadiness provides protection of sorts from
pathogens much longer in time in comparison with monogene type. Polygene steadiness gives a good effect in
accordance with other protective measurements. For instance, to provide safe protection on sorts with high
polygene steadiness less treatment with fungicides and less expenses of fungicides are needed than it was
necessary for the sorts with low polygene steadiness.

Keywords: plant protection, polygene pathogen, steadiness.
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SUMMARY

NATURAL UPDATE OF GEORGIAN OAK (Q.iberica Stev) IN TEMPERATE DRY ECOTOPE
(Subsiccum) FORESTS IN KAKHETI

Gagoshidze G.A. and Samadashvili M.E.

Georgian Technical University

Georgian Academy of Agricultural Sciences

lakob Gogebashvili Telavi State University

In the Kakheti region, moderately dry ecotope oaks are represented by two forest types - Arjakeli and Sivan oak.
There is virtually no natural upgrading in them due to unregulated cattle grazing, and a natural seed uptake rate that
is in the village of Baisubani, Lagodekhi municipality, in the village of RtskheliTskali (Arjakeliani type), Telavi
village, and Telavi municipality In the bath "M. located Tsivaniani-type) in the vicinity of the study, presented
extremely unsatisfactory characteristics. The reason is that besides cattle grazing, there are a number of negative
effects of the anthropogenic factor.

Keywords: anthropogenic, ecotope, offshoot, velum, carbonate, planting.
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SUMMARY

CONDITION OF DEFENSIVE FOREST SHELTERBELT, ON THE GORI-KHASHURI RAILWAY
AND FORESTRY RECLAMATION ACTIVITIES FOR PREVENTION

Gagoshidze G.A. and Shevardnadze D.M.

Georgian Technical University

Georgian Academy of Agricultural Sciences

JSC ""Georgian Railway™

It is very important for the economic development of the country that the railway network in the country would
be ready to carry a large volume of freight, as well as to carry passengers comfortably and smoothly. This is
especially relevant today, when we have a great chance to become the leading region connecting Asia and
Europe in the field of freight transportation, and we also want to attract many tourists. In order for the railway to
perform the above tasks, it is necessary to protect the railway and its surrounding infrastructure from damage and
to reduce the capacity of the railway due to natural disasters. It should also be noted that natural disasters in
Georgia, such as avalanches, landslides, mudslides, etc.are particularly frequent, powerful and therefore more
damaging in the wake of global climate change. which also endangers the operation of the railroad. There are
several types of protective equipment available to protect the rails, including Defensive Forest Shelterbelt. One
of the most important parts of the Georgian railway network is the railway located in the Gori-Khashuri section,
where the current Condition of Defensive Forest Shelterbelt is not acceptable and shelter forests need to be
reconstructed.

Keywords: mainline railroad, capacity, zones, cataclysms, wind, windshield, erosion.
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093505307800 mg0lgdgdols Fyommdomn 03ogl 3obl @o-godmbboggdol bgdmJdgwgdoliysb,
obggg  godmoygbgds  3obol  Lodd@ogols o ofg@Egmol  sbsEomgdens.  goGmE0-
brmowgdol  dJmmbmgbos  Logdofgogmem  3obols  Lodygoangdgddo, Lowsx goblsgymndmgdom
SJB o gdos o330l SbGoMawogomy@o Lol gdgdols asodmygbgds, slggg @g3s@Boyeno
030Lgdgdol sOLgdmds. goOMEbmogdls sbiggg 0949bgdgb gobols Jmgerols Mg3933 M Yddo
bodbgy@gools dgdwge [4.5].

Jeomamgomgdo ogangbgb oo 989G YOSl dJmgeo Gopo  gobol wosgswy-
dg60L Lodgy@bognmo — gabgds, 3omeg®dos, BLm@osbo. Igbfegamomos s GFodmme
3odm0ygbgds 3mlbdgBogedo Jerm@mgomol 3G g3s@o@gool 5bGodogdmdygemo ©s dopgbm-
OmA0Ogogmmo mgoligdgdo [6].
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3ML39B0g9M0 Lodygomgdgdol dgoagboenmdsdo gOm-gOmo gggeoby ao3-M 3980 g-
b0 sdbdodyg 3md3mbgb@os (3bodosbo bgmgdo, GMIggdoi 3mLIgRogy®  Lodygomy-
396do  seoEagbgb  @odoy®  do®ogal  (sJBoyg®os  dd@Mogo, WobgMgdymo  gobols
doboga ganse, gg@obddsdgamgdosbo gobologols).

96960030 doMoengdo 5 gaY@0Mgdgb [ys@-do@ommgeb do@sbl, bO®osb 3obols
9e05bB0g90mMdsl, sL{mmgdgb bomdgdl, obegbgb obmgd Lofobssmdwpgym dmJdgogdsls,
SbyBmaggdgb 3obl [7].

L3o®@osbo gJbE@s@o, dom Jm@ol bgmosh gJuE@OsJBmsb dgmeglgdom, dgod-
gds 25dmygbgdyga 0dbsl dsg0og0l dmbsgomgdgar bsdygsagdgddo, god(dgbe @mbom-
696do, Bmboggddo, gmbdgdoga® @dgdo. dom m@ol 3OMée gdy@do, GMIgeoi wodsbs-
Losmgdgeos gg@olidksdgagdosbo gobolmgols.

bo0bBg®gbmes  gosdydoggdygeo  3OmEY]@gdol godmygbgds mdols s mogols
3560l dmgeools Lodygoagdgddo. 53 Jodo@m e gdomn dJobsbdgfmbogro 0dbgds bgmosbo,
L3o@@B0sbo s Gomobol godmbs{y@ols doboby 93390530, 0ol dodgdols aolodoydy-
g0 bowdgdols godmdggds.

Boobosb  bom@maogdse  oJdoyg®o  bogmog®gdgdols  (dsb)  godmlsgmgsw
999JO900  gJbAOsJ3oolmgol, godblbgarols  dgigerol  dobbom  dgbfogmoan  ofbs
03007900 BOoJ300L godmbsgsao y@ogodgddogemo Jgmmwomn 96% gmowol L3o@Eom
©> b30OH-gmgO o bo®ggom. sbogrobol dgogagods ohggbs, M3 Foesbols godm-
Qo @o BasJ300l L3odEGosbo gJlE®sdizool Loghmm asdmbsgsemo ob®gds momdols
2-x9M. gL dmbozgdgdo dgglodsdgds odoey@o g@sdizool Lbgowslbgs s3blibgangdom

9JbA@sJzool  3genggol  Ambozgdgdl. Dggagdds  ohggbs  o@g  godmygbgdyeo
9652963 900l gmogools L3odEom dgi3gerols 390L3g]@0yermds.

gomoeol Ldo®Fom gJuGesdzool 989]daOmdols  dgbsgsobgomaw  ho@omgdaeo
040 3oOMEGH0bMogdol s Janmemgomgdols Jgd39e0mdol GomEgbmd®ogo gsoblsbmg®s

96% gomogols L3o®Eom Jomgdym  Fomobols odmbsfy@do, godmbogog byoa gy do
350 O5mEgbmdslmsb dglo@s®gdas.
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396 @0bmoggdo JmGmgowgdo

B 6g0wgmwo

B 595005900

bob. 1. 3o®mGobmopgdols s Jermdmgomagdols 9d;339mdol Ygps@dgdomo 335935
bgmgymlbs ©s LB30GE0SE 258mbsFmTo

bob. 1-@ob hobl, Gmd dd@o@o Gomosbol L3odEosbo gJbAGsJzos @ 9b&yb-
39094mgl  go@m@obmopgdols  ©s  Jamm@mgomgdol  LOgm  asdmygmgsl.  sdolmsb
350mE0bmowgdo L3oMFHS6 gJlBOsJHdo 3b0Tgbgermgbom wodsaos, goweg Jam@mayo-
9d0. 5730 gdgaos sds@gdomo gJbE@siool ho@odmgds @odmgogydo gJbE sy 9b-
Ao, Gobmgobsi dggombogm gzmemyog®o mgobsb@olbom glog@mnbm ©s ©sds@gdom
S0MEDMY0YASE @oMgdyeo (396G bgmgdo.

Gogobol L3o@Fosbo  gJbE@sjiool dgbfsgmols dgdwgy hogo@omgm  bgmosbo
9JLE®sJ300l 3OMEgLol ggemggs. Fomobl L3o®E0sbo godmbsfy@dols asdmymegols dgd-
gy 0853539 339650 g9mo (Abglgdbodol) bymo, aogogbymgmn 50-60 °C-dwg, Dgd-
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g2 LOYms dngsxomgm bo@ggoesb gmogols L3o®Eo. bgmo aodmgysgom @Gogsbowasb,
sgoxg0dlodgm 30ydgb@gdols Jgdggermds.  bob2. Fo@dmwygbogmos 3o@mE0bmowgdobs
©s  Jem®mgomgbol L3o@F-bgmosbo  gJbE®sdizool dgegagdo Fobslfs@mo L3o®Eosbo

adbHO>Jo0l gdgy.
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B yque6sgao

396mEobmoggdo JermGmgomo

bob. 2. 3o@MBF0bgdols s Jmemdmgomgdol gJli@dsjgos L3odE-bgmnosbo bsdggom

sdggodo, dgmeyg gBe3bg bgmosbo gJbE@sJ300l  aodmygbgds 360dgbgermgbow
YOOl goOmE0bmopgdols  godmbogoml.  Jem@mgomgdol dgd3ggemds  Msdwgbowdy
d300©gds, 53  ©o35gdoMgdygmos  JoMgga  g@3bg od g@siool dbodgbgenmgobo
boFomol gowoligerslimsb by gyamomsb L3o@E0sb godmbs{ymdo.

by gygmmol mAboggby®osbo gJbBGOsJ30s d9bgdom yoblbgsggdymo Lbgswsl-
bgs gJbBMog96@gd0m — gmogrols L3odEo s di3gbsdgymo bgmo Lodgogdsls odanggs
YBOM bOgmse ©s gbogdmbme godmgymo 30adgbBgoo — godm@obmopgdo s Janm-
B0 §b0.

330 ggol 9dgy  gBo3by hogo@omgm Lbgswslbbgs 33gbosdgymo  bgmgdol o
g3obgamobols  bgmol  gJlE®sJzool  gbosdol  Ygwodgdbomo  Yglfogans  @o3mgogy®
603009 9d9dmob dodoBmngdsdo Fomobo — Jam@mgomgdo s goGmGobmowgdo (bob. 3).
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33209353 shggbs, @m3 dmJdgoo bogmogmgdgdol @omegbmdomo gJlE®sa0®gdols
9bodo mbggoo bgmgdols (bglydbodol, s@dol, bgomybol) LOYmse glswsygds gHm-
dobgol.  sdgbogsmobols  ©o  gobgaobols bgmols  gJlBOs0Mgd0l  9bs@o  bsjangdow
@0l 203m3ggmogo, Go3 s0blbgds domo Lodbmsb@om, MmdgmoE >89Obgdl dmagsy-
@90 ©0x9bools 30mEgLL. dobodsgrydo gJbEGsJ3ogmo gbsdo dgodhbggs gobgeobols
b9 do, 25blLognm®gdon Jaom@mgommsb dodo@mgdsdo, Goi dgbsdagdgmos ©sgogdo-
Moo ogml dom Igbeygoyge blbos@mdslbmsb bsbdo®Fysmdomgddo [8].

339650990 bgmgdol gJlEGsp0®gool bsdo bLOymow glssggds gOmIsbgmls,
@53 Jogmomgdl oo gJuE®oggb@gde  2s5dmygbgdol  Iglsdmgdbanmdsls  3germowgdols
bogydgge by 3Mm93sMo@gdol Jolomgdo go@gasbo (gogomb, Jodmbol sbodo, bgomybols
> 5@dols bgmo) s dobspsbo (Abglyndbodols s bgomybols bgmgdo) godmygbgdolimgols.

Bomobol  aosdydoggoygeo  3OmEYJBgdols  2sdmygbgdsd  dgodemgds  dmoigel
3560l dmgemols gggems gBod0: goFdgbs, ©o@gbosbgds, 3390, 06@gbloyg@o dmgens sy30-

g agdenmbols  dgdmbgggsdo. Fogoobols 3OmEyJHgdo  dgodegds dgzoegl  Layds§goenm,
3O gdn@o, B9O0lddsdgergdosbo 3obol, Fobol dmgeol, dom dm@ol goyy@ols jm-

@9Jaoobs s goboli go@gabyao Labol goygdxmdglgdol 3@ma@sdsdo. ggenggol Gomy-
gddo  Gogobol gJlE®sd@gdol Logydgger by dgbsderms dogowmm bbgswsbbgs Lod-
390boEm-3OmRoasJBoggdo s 3mbdgdogydo bsdygsamgdgdo, GmImgdoi Jnbsbgdbg-
dgaos  20dmboygbgdes,  BEOSbL3IMAORA0Mgbobmgol s  Yglobobow.  1ody@bogom
Gomsbol 3Mg3s@oBgdol godmygbgds YbOYbggerygmal d9bgdodogo @Gogosbols obobo®-
x0b 3b0dgbgermgsb dgdEodmgdsls s 3germopmmng®sdool hggbgdgdol goxs®mmgdsl.
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SUMMARY

STUDY OF ORGANIC FRACTION OF MEDICINAL MUDS (PELOIDS) OF GEORGIA AND THEIR
USE IN COSMETICS

Devdariani N.G., Zakalashvili T.T., Kobauri S.G. and Bokuchava N.W.

Georgian Technical University

One of the topical directions for improvement of peloidotherapy is to obtain therapeutic-prophylactic and
cosmetic remedies based on medicinal mud, which are convenient to use, transport and store. The use of
medicinal mud preparations provides a significant reduction in the cost of natural mud and broadening the
indications for peloidotherapy. In frame of the presented study extraction method was used to separate the
organic fraction from the mud. The presence of fat and unsaturated fatty acids in the composition of the lipid
fraction has been identified. A mud treatment scheme, sequential extraction with ethyl alcohol and oil is
proposed. The content of organic and inorganic components was determined, including carotenoids and
chlorophylls in the oil extract: (8 - 10) mg% and (5 - 6) mg%.

Keywords: medicinal munds, peloidotherapy, lipid fraction extraction.
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OCHOBHBIE ACHEKTbI IPOIIECCA KOMMEPIIUAJIN3AIIMA WHHOBAILIMI

T'oprumze U.A., I'acutamBuiau 3.A., [xaBaxanze I'.C., I'oprunze JA.A., Xynumsuiau C.A.,
Bbypaxananze B.O., XaprumBuiau M.IL., Mamsuau I'.H., Mycepuaze P.P.

I'py3uHcKkMii TeXHMYECKU YHUBEPCUTET
HIOCBAHIAETCA BYPKOBY B.H. YYUTEJIIO H J/IPYT'Y

BBenenne. YcroiiunBoe CONMAFHO-PKOHOMHUYECKOE Pa3BUTHE, oOecreueHne ee KOHKYpeHTO-
CIOCOOHOCTH JIFOOOTO TOCYAapCTBAa BO MHOTOM ONPEACTACTCS HATMYHEM Pa3BUTHIX «0a3 3HAHUID», KOTO-
pble OCHOBaHBI Ha (h)YHAAMCHTAJBHBIX, TPUKIAIHBIX U KOHCTPYKTOPCKHX HCCIeaoBaHsaX, Ha 3hdek-
TUBHOHM cHCTeMe 00pa30BaHMs, HA Pa3BUTHIX BAKXHEHIINX CEKTOPaX MHHOBAIMOHHBIX CHCTEM, a TaKKe
Ha [IeJICHAIPaBIEHHON TOCYJapCTBEHHON TIOJINTHKE CTUMYJIMPOBAHMS HHHOBAIIMOHHOW AEATEILHOCTH.

KoMnanun WHHOBAIlMOHHOW CGepbl CO3MaI0T aJeKBATHYK) KOHKYPEHTHYIO Cpeiy, IIaTsT
HAJIOTH, O00ECIEYMBAIOT TPOIECC TPYAOYCTPOMCTBA, CO3MAIOT M TOJACPKMBAIOT HMHHOBAI[MOHHYIO
JIeSTEeIbHOCTh B CTpaHe, W 4YTO TJaBHOE, 00ecmedrBaloT SKOHOMHYECKHI pocT.OgHaKo CerojHs,
UG PEKTUBHOTO pa3BUThsI OPTaHU3AIMU U COXPAHEHHS €€ KOHKYPEHTOCIIOCOOHOCTH HEAOCTATOYHO
CO03/1aBaTh MHHOBAIIMOHHKIC ITPOYKTHI, a )KU3HCHHO BAXKHO MX PEaM3allHs Ha PhIHKE.

CornmacHO MEXAYHAapOAHBIM CTaHAapTaM MpeacTaBieHHBIM B «PykoBoactBe Ocio»,
WHHOBAIlMS OMNpe/elicHa KaK pe3yJlbTaT HAyYHO-TEXHHUYECKON JeATeNbHOCTH (H.T.J), KOTOpas
pacKphIBaeTCs B HOBOM MPOJYKTE WIIHM Tpolecce (TSXHOJIOTHYSCKOM, YIPABICHYSCKOM U T. [.) U
HNPUMEHSIETCSI B TIPAKTUYECKOM JeITSIbHOCTH, COIMANBHBIX YCIyrax u T. 1. [1]

B 3r0if cTaTthe MpUBOAUTCS MOYTH AHAJIOTUYHO OIpEAesIeHIe, MHHOBAIMS SBISETCS KOHEYHBIM
Pe3y/IbTaTOM WHHOBAIMOHHOM NIESITENILHOCTH, KOTOpasi OyZeT MpOsBIATECA B (DOpME HOBOTO WM YITyd-
IIICHHOTO TPOJYKTa, MPEACTABICHHOIO HA pBIHKE, HOBOTO WM YIAYYIICHHOIO TEXHOJIOTHYECKOTO
TpolLiecca, HOBOTO MOIX0/1a K COMMAIbHBIM yeiayraM. OCHOBHBIMU OCOOSHHOCTSIMHA MWHHOBAIHH SBIISIOTCS
HAYYHO-TEXHUYECCKHE MHHOBAIIMH, MMPOMEIIUICHHOE WCIIONB30BAaHUE M KOMMEpUecKas peanu3anus. Jta
TIOCIIETHSST OCOOEHHOCTH JIENIaeT MHHOBAIIMOHHYIO OPHEHTAITUIO PEJICBAHTHOW IS PE3YJIbTaToB, TO €CTh
aKTyaJbHBIM SIBJISIETCS YUET U pealTU3allyis CyIIeCTBYIONINX TpeOOBaHHI Ha PhIHKE.

HCHI)IO CTaTbH SIBJISACTCS CTPYKTypHBIﬁ aHaJIN3 KOMIIOHCHTOB IIpOoLecCa KOMMEpIIMaIn3alu,
XapaKTePUCTHK U 0COOEHHOCTEH.

OcHoBHas 4acTh. AHaIM3 pabOT €BPONMEHUCKUX U MOCTCOBETCKMX YUEHBIX MOKA3bIBAET, YTO
HET YeTKOTO TOHWMAaHHs COAEpPKaHHWA W CTPYKTYPHI Ipollecca KOMMepIHanu3anuu. Yame Bcero
CUMTAIOT, YTO KOMMEPIUAIHU3AIHNS SBISCTCS HEOTHEMIIEMOM YacThIO Tporiecca 00pabOTKH MHHOBA-
I, KOTOPBI HAYMHASTCS TOJIBKO IMOCIIE TOTO, KaK WHHOBAITUS TPOIILIa CTAAHI0 00pa00TKU U TOJDKHA
npoxaBarbes. (CremoBaTeNbHO, KOMMEPIIMAIN3alWs HWHHOBAIUI — 3TO COBOKYITHOCTh JCHCTBUH,
HAYMHAS C TOSBJICHUS HOBOTO MPOAYKTA, MEPCIEKTUBEI KOMMEPYECKOTO MCIIONb30BAaHMUS TEXHOJIOTHH,
ee BBIXOJIa Ha PBIHOK M KOMMepUecKkoro 3¢ dekra.

Pe3ynbraThl HaydYHO-TEXHUYECKOW JCATEIHLHOCTH, MPOBOAMMON Ha pPa3HBIX 3TallaX MHHOBA-
IIMOHHOTO TIpoIlecca, MO CYTH SBIAIOTCS ToiyhadpuKkaTaMH M MOTYT OBITH BOCTPEOOBaHBI. JTO
O3Ha4aeT, 4ro yxe npu (OPMHUPOBAHUM HJCH W Ha dTane (QyHIAMEHTAIBLHBIX HCCIEIOBaHUT,
BO3MOXXHO PacCMaTpUBaTh MEPCIEKTUBY MEpelayd U KOMMEpPIManu3anuu pe3yiabrara. OueBHIHO,
MocJie MPOBEJACHUS TEXHOJOTHYECKOTO ayauTa, MCCIEeIOBAaHUS BO3MOXKHBIX PHCKOB, HCCIIEIOBAHUS
HEPCIICKTHB TIPOSKTA U UcCie0BaHus 3 PEKTUBHOCTH BO3MOXKHOM Mepeiaun nHHoBanuii [3].

Msi cuutaeM, 4to Oosiee MpUEeMIIEMO NMPUMEHUTH anpoOupoBaHHYI0 B yHUBepcuTeTax CIIIA
CXeMy  KOMMEpIHadu3allid  WHHOBAIlMM, TJIe¢ OTambl  MPEJACTABICHBI B CICAYHOMICH
MIOCJIeIOBATEIFHOCTH: HAyYHBIC HUCCIIEAOBAHUS - U300pETeHUE / MPOTOTHII - aHAIH3 KOMMEPUYECKOH
MPUBIICKATEIBHOCTH — 3all[UTa WHTEJUICKTYaJIbHOWM COOCTBEHHOCTH - OW3HEcC-TUIaH pa3paboTKu
MPOAYKTa WIM JHIEH3UpoBaHWe Om3Hec-Monenu [3]. OCHOBOW W  ONpENEeNsIOIUM JIF000To
WHHOBAIIMOHHOTO TPOIIEcCa W €ro pe3ylbTaT-WHHOBAIIMM - WHHOBAIMOHHAS HEA, TI03TOMY MBI
CYHMTaeM BO3MOXKHBIM paccMaTpUBaTh €€ KaK COCTABHOM YaCThIO MpoIlecca KOMMEPITHATU3aIINH.

YuuThiBas 3TOT MOMEHT, B JOKYMEHTE OCHOBHOC BHHMaHHUE YJEISICTCS IPOLECCY
KOMMEpIHATH3alud HHOBAIIMH, IPEICTaBJICHHOMY Ha cXeMe 1, 1 aHallu3y ero STaroB.
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CxeMma 1. dTansl mpouecca KOMMepPUHAJIN3AIUHA HHHOBAIIU T

ITon «MHHOBAaIIMOHHOW HIeeil» Ha HAaYaIbHOW CTaAuu MHHOBAIIMOHHOTO ITpoliecca MOHUMAOT,
«Ty4dlIyro» WIS, BBHIOpaHHYI0O HW3 MHOXecTBa ujaed. Ha ocHoOBe Takux wujeilt ¢dopMmupyercs
MHHOBAILIMOHHBIN Iporiecc u ero stanbl. A0GpeBrarypa HOKP 0603HauaeT Hay4HO-HCCICI0BATEb-
CKHE W OIBITHO-KOHCTPYKTOPCKHE pabOoThl, KOTOPbIe OOBCIUHSIOT (PyHIAMEHTALHBIC, DKCILTyaTa-
[IMOHHBIE U TPOCKTHBIE paboThl. IMEHHO Pe3yiIbTaTOM MPOEKTHBIX PabOT SBISETCS MPOSKTUPOBAHUE
1 pa3pabO0TKa OMBITHOTO 00pa3la-MpoTOTHIIA, U HA TOM 3Talle MPOUCXOAUT OKOHYATEIbHAS POBEP-
Ka pe3yJIbTaTOB TEOPETUUECKOTO HUCCIIEIOBAHNUS, pa3paboTKa TEXHUUECKON JOKYMEHTAIIUU, TOTOBHTCS
TEXHUYECKUH MPOTOTHIT WIIA OTIBITHBIH TEXHOJIOTHYSCKOTO MpoIiecca.

BaxxHO MpOBEpUTHh TEXHOJIOTHMYECKYIO OCYIIECTBUMOCTH OOpasmna. Mbel He OyaeM moapoOHO
o0cyxgaTh BCE€ JTambl, NpeACTaBleHHbIe Ha cxeme 1. B ciywae 3amHTEpEecCOBaHHOCTH, IMOHMCK
HE00XO0IUMO HH(pOPMAITUK HE JTOJDKEH OBITH MPOOJIEMOI B paMKax CErOIHSIIHUX BO3MOKHOCTEH.

Mps1 00paTuM BHUMaHHE Ha JIBa BAXKHBIX MOMEHTOB: IIEPBBIM, OTBET Ha BO3MOXHBIH BOTIPOC —
XOTHUM WM HET MATeHT Ha JaHHYIO WJCI0, TO €CTh MPABOBYIO 3aIIUTY M300pETEHHs WM WHHOBAIIHH.
Jlemno B ToM, 9TO JTsI HEKOTOPBIX TEXHOJIOTUH Tpolieaypa o(hOpMIICHHUS MTaTEHTa MOXKET 3aHITh MHOTO
BPEMEHH, YeTo y n300peTaress MoKeT U He ObITh. OIHAKO, AJIS IPYTHX, MATCHTHI MOTYT O0CCIICUUTh
CTIOKOWHBIM BBIXOJ] Ha PHIHOK 0€3 KOHKYPEHTOB. BEHUYYpHBI WHBECTOP MOXET COIJIACHUTHCS Ha
nepenady 0e3 mareHTa U T. 4. OJHAKO TMMOCIe MPUHATHSA PEUIeHHs, W300peTaTeNb MONYYUTh MMaTeHT
WIA HET, OH BCE >X€ JIOJDKEH TOMBITaThCA CO3/IaTh IMPOTOTUIl M OMPEACITUTh €ro TEXHUYECKOe
BeInonHenue [3].

Bropoe BakHOe pemieHne. HEOOXOAWMO TMPHUHATH, KOTJA Peyb 3aXOAUT O JHUICH3UPOBAHUU
WHHOBAILlMM, €€ TPOJaKEe WM CaMOCTOSTEIIbHOM IPOM3BOACTBE. Takoe pelieHne TpyaHO [T
UCCIIeJIOBAaTEIC W W300peTaresneii, KOTophle pabOTalOT B YHHBEPCUTETAX, HCCICIOBATEILCKAX
WHCTHUTYTaX, MPAaBUTEIHCTBCHHBIX OPraHU3aIUsAX WM KOPIOPATUBHBIX Koproparusx. Co3naHue
KOMITAHWH CaMOCTOSITEITLHO (HAIpuUMeEp, 3alyCcK) O3HAa4aeT HEOOXOTUMOCTH MPHOOPETEHHUS HOBBIX
3HAHUW ¥ CTAPTOBOTO KalWTala, OTKa3 OT JOJDKHOCTH U T. JI. DTO YacTO COBEPIICHHO HEMPHEMIIEMO
JUTSE MHOTHX HCCIIEIOBATeNIel TOraa, KOrjaa JIUIICH3UPOBAHUE WU IPOJaka aBTOPCKHUX IPaB MOXKET
OBITH TOBOJIEHO THOKHMM CITOCOOOM PEIICHHUS dTOU MPOOIEMBI.

B MexmyHapoIHOM OTIBITE €CTh TPYU OCHOBHBIX CITOCOOAa KOMMEPIIHATH3AIlNA HHHOBAIIWH:
HE3aBHCHUMOE MCIOJIb30BaHNE WHHOBAIIMH, YACTHYHAS Iepe/iada IMpaB | MOJIHAs Tepeaada HOBU3HEI.
Cxema 2 mpezcTaBisieT OCHOBHBIE CPECTBA KOMMEPIHAIN3AI[H HHHOBAIIUH.
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OCHOBHEIE METOJE! KOMMEPIIHATH3AIIHH HHHOBAIHE

1l il 1L

— | MepeycTynkaydacTy npas MonHaA nepegaya CamocToATeNbHOE
Ha MHHOBALMIO MpaBHa MHHOBALMID HMCNOAB30BaAHKME
—DI Mpogama nuueHIMA ‘ ‘ OTuyHOeHWe OTNpas }47 MNpownzsoacTeo
MHHOBaLMM K <
—b{ DpaH4aismMHr ‘ BbiBEAEHME £€ Ha
PBIHOK
‘ MNpogaxanpae }4—
MepegayacekpeTos Nnamar
Npow3BoACTBa
| MHMEHEPUHT I._“'

* MNogpAagHa COBMECTHY -

Cxema 2. Knaccupukanusi MeTO10B KOMMePUHATU3ANNYA HHHOBAIUIA

B nporecce koMMepIpanu3aiy o4eHb BaXXHO BBIOPATh COOTBETCTBYIONNI MeTo. Hapsny ¢
OTMEYEHHBIMU METOAAMHM MOKHO IPUMEHATh B TEOPUM XOPOILIO H3BECTHYI0 MATpPHULy aHalIu3a
KOMMEPYECKON IPUBIEKATEIbHOCTH U IEPCIIEKTUBHOCTH WHHOBALUM, Ha OCHOBE KOTOPOH MOYKHO
BBIOpaTh MpueMieMyto (popMy KOMMEpIHATU3aIui HHHOBAAHN [4].

Kaxxnprit MeTon maeT pa3paboTUHKy ITHMPOKHE BO3MOXKHOCTH IS peanu3anud. [IpuOsiis ot
peanu3anuy MpoeKTa 3aBUCUT OT CaMOI'0 IIPOEKTA.

WNHorna MOXHO OJHOBPEMEHHO MPUMEHUTh HECKOJIBKO METOIOB U1l KOMMEpLUAIA3ALUU
nHHoBanui. (I[lepen mpruMeHeHneM MeTOJa KOMMEPIHATH3AINH MBI TOJDKHBI PACCMOTPETh KaXIbIi 13
HUX W WCIOJIB30BAaTh TOT, KOTOPHIM HAWIY4YIINM 00pa3oM MOAXOIUT JUIS JAHHOW CUTyalluu H
npoekta). B Ta0nuie npoaHaNM3UPOBAHBI IIOJIOKHUTEIBHBIE W OTPULIATENEHBIC XapaKTEPUCTHKH
KaXJI0OT0 METOJIA.

CpaBHHTEJIbHBIH aHATN3 CPEICTB KOMMePUHATN3AUH HHHOBAIUIA.

Kommeprmnanuzanus Lennoctu Henocratku
00BEKTOB
Bo3moxHOCTB 1. B ycneurHoii opranu3anuu npousBoAcTsa | 1. Beicokue pucku;
CaMOCTOSITENIbHOU OUYE€Hb BBICOKUH TOXOJ; 2. JlnuTenpHble CPOKU BBIKYTIA;
peanu3anuu 2. ITocTostHHBIN KOHTPOJB NMpou3BOACTBAa M | HeoOXonuMbl 3HAYMTENLHBIE
¢bupMer; (hUHAHCOBBIE PECYPCHI

3. TlosnHOE pacropsbKeHHe MpaBaMH HHTE-
JIEKTYaIbHOM COOCTBEHHOCTH (MHHOBAIINH)

OTKaXHUTECh OT MPAB 1. MuHHMMaNBHBIE PUCKY; 1. 3HaunTensHO Oojee HU3KHUE
WHHOBAaIUH 2. He3HauuTeIbHBIC PACXO/BI; 3aTparbl 10 CPaBHEHHIO C
3. JIoBOJIHO KOPOTKHE CPOKH IOTALIeHUS; JIPYTHMH CPE/ICTBAMU KOMMeEp-
4. BbIxoJ Ha HOBBIE DBIHKU 4epe3 JApyrue | Hualu3anud,
KOMIIaHUH; 2. Puckm HapymeHUs TMaTeH-
5. Bo3moxHOCTE (OpMHPOBaHHS COOCTBEH- | THBIX IIPAB;
HOM HUIIY; 3. PHCK IpOU3BOCTBA MIPOTH-
BOPEYHBHIX IPOIYKTOB.
ITonnas mepenaya nmpaB Ha | 1. MUHUMaIbHBIE PUCKH; 1. Puck He MOJy4HTH IMOTEH-
WHHOBAITUHI 2. He3naunTensHBIE pacXOIBI; IUATBHBIN TOXO;
3. MuHHUMAaIIFHBIE YCIIOBUS TTOTAIICHNUS; 2. B cBs13: ¢ ycuiieHHeM MO3H-
4. BO3MOXXHOCTB TIOJTy4€HHUS OYCHb OONBINO- | MK KOHKYPEHTOB cdepa aes-
T'O I0X0/a. TETBHOCTH MOXXET OBITh M3Me-

HEHA BHYTPHU KOMITaHUH.

Kak noxa3zano B Ta6J'H/ILIC, Kaxnaas (bopMa KOMMCEpIUaIU3allu HECCT B cebe OIpCACIICHHBIC
PUCKHU, KOTOPBIC JOJI’KHBIL OBITH CBOCBPCMCHHO OLICHCHBI U CBCJICHBI K MUHUMYMY.
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[TockonbKy Ha pa3HBIX dTarmax 00padOTKH MPOIYKT MPUHUMAET pa3HbIe (JOPMBI, CIICIOBATEIb-
HO, YYaCTHE YYaCTHHKOB (HCCIIeI0BaTENeH, IPON3BOINTENCH, HHBECTOPOB), KOMMEPUYECKHX COTJIalle-
HUW U cAeNoK (IproOpeTeHne MaTeHTa, BIaIcHue, UCIIOIL30BaHNe TIPaB U T. 1I.), MOXKET OBITH COBEp-
IIEHHO Pa3HbIM. B TO ke BpeMs Ipu MPOBEIEHNH TaKUX CIEJIOK HE0OOXOIMMO OIIEHUBATh CIIPOC, TIPEI-
JIOKEHUE, KOHKYPEHIIMIO, PUCKH, 3aTPAThl, PE3YJIbTAaThl U MPHOBLILHOCTh CJICJIOK, KOTOPhIE B 0O0JIb-
IIMHCTBE CIIy9aeB TEXHUYECKHUH MTepCcoHal Pa3pabOTIYNKOB HHHOBAIIUY HE MOYKET ceOe MO3BOIUTD.

PaznooOpa3ue u mOTpeOHOCTH YYACTHHKOB B pa3HBIN MEPHOJ JeTaeT HMX TOCTOSHHOE
y4acTHUE B MEPONPHUSTHIX, B IPOBEACHUN PA3IMYHBIX UCCIICIOBaHUN U cienok. Hampumep, yyactue
TPYNIBl MApPKETUHTOBBIX UCCIEAOBAaHUHN Ba)KHO, TaK KaK MapKETHHIOBBIC OLICHKU CIICIYIOT 32 BCEMHU
STaraMy WINA CTaIUAMU KOMMEpIHaIu3auy. Takas rpymnma MOKeT BXOJUThH B IIEHTP KOMMEPIIHAIN-
3alUy, KOHCAJITHHTOBOW KOMIIAHUM HJIM B COCTaB HMHHOBAIIMOHHOTO IIEHTPa, KaK CTPYKTYPHOE
noxapasneneuue [3, 4]

Yacto, OYECHh Malo TakuX (UPM, KOTOpbIE MOTYT CaMOCTOSTEIbHO (HHAHCHPOBATH
WHHOBAIIMOHHEIE MPOIECCH, TO3TOMY HaWTH MHBECTOpPA B KaUECTBE MOKYIATENS SBISIETCS CEPbe3HO
po0IeMoii.

Ha mpaxTuke 9acto 00Cy»X)/1ar0Tcs pa3HbIe CIIOCOOBI MPUBIICYCHUS HHBECTOPOB. MBI cocperio-
TOYMMCS Ha yAOOHOM JyIsi OW3HEca, COBPEMEHHOM, YIO0OHOM H 3(PGEKTHBHOM HWHCTPYMEHTE
ynpasieHuss Ou3HecoM (Ou3Hec Mojenb paspadboranHas A. OCTepBaJbIOM U €€ HAYYHBIM PYKOBO-
nutenem WM. IlaitHoMm), KoTOpass WrpaeT BaXXHYIO poOJib HpU MOUCKe HuHBecTtopa. OH sBIsETCA
YHHUBEPCAITBHBIM SI36IKOM JUTS ONTMCAHHUS, TPEACTABICHIS, aHAIN3a U Pa3BUTHs OW3HEC NEATEITHHOCTH.
Mopenb COCTOUT M3 JEBSATH OJIOKOB, KOTOpPBIC MO3BOJISIOT MPOCTO W IMOHATHO, Ha OJHOM JIUCTKE
OyMaru onucath JIeATSIIbHOCTh OPTaHNU3allNH, MIPEJICTABUTh U 03HAKOMHTH 32 KOPOTKHI MPOMEKYTOK
BpPEMEHHU TIperonaraeMoMy uaBectopy (puc. 3.) [5].

B mentpe momenm HaXoOmATCS OXKHOaeMble MPEUIOKEHHUS, TPU TPaBBIX D3JEMEHTa —
MOTPeOUTENb, NUCTPUOYIIUS W OTHOIIEHUS, 0003HAYAIOT TPOIECC M3YUYCHHS PHIHKA, a TPU JICBBIX
3JIEMEHTA - XapaKTePUCTHKH HH(PpacTpyKTypbl. HIKHUE OJIOK MOJIENH yKa3bIBAaeT Ha HEOOXOIUMOCTh
aHanm3a (UHAHCOBBIX TepcrekTuB. [IpakTrka mokaszania, 9YTo ATOT MOIXOA SBIIETCS Oojiee THOKHM,
KOT'JIa pe4b HJIET 00 OTHOIICHUSX C MHBECTOpaMu (0COOCHHO, KOTIa pedb HJIET O BEHUYPHBIX (POHIAX),
KOT'JIa pe4b HJIET O CTapTarax WM 3ammycke U (MHAHCUPOBAaHUHM HOBOTO OU3HECA.

repacTpyT/Pe Mokyn atens
OcHoBHaA J—
NEATENBHOCTD .
HAMEHTaMM
Hawe
:;I;Pfrlﬁnb;z NpeanomeHme CermeHTsl
KaHanel notTpebutensi
(MpoayHT uaK pacnpocTpa
OCHOBHbIE
yenyra) HEHKA
pecypcsl
MHAaHCH
CTpykTypa pacxofos MoTOKW AOX0008

Cxema 3. CucTtemMa KOMIIOHEHTOB M CBsi3eii Ou3Hec-moaen OcTepBalibaepa

Ha mpakTrke BeHuypHbIe (POHIBI UCIIONB3YIOT moaxo Elevator Speech (Peus o mudTte). 310
KpaTKOE OIMCAaHKe, CO3JaHHAs HAa OCHOBE OW3HEC-MOJETH, KOHIICHIUH, MPOJYKTa, MPOCKTa HIIH
yciyrn Ou3Heca. A 3TO O3HA4YaeT, 4TO JUIsi BEHYYpHOro (HOHAA TEPBBIM KPUTEPHUEM BhIOOpa
MexaHu3Ma (DMHAHCUPOBAHUS SIBIISICTCS KAYECTBO MTPE3CHTAIIMN HAYMHAIOIIETO TPeATPUHUMATEIS W
aBTOPa MHHOBAIIMOHHOW HJICH, KOTJIa MOXHO PEaJbHO OIEHUTh, HACKOJIBKO XOPOIIO U THIATEIILHO OH
(OHA) BUANT Y TIOHUMAET OCHOBHBIC MTPEUMYIIIECTBA U 0XKHUIAEMBIC BBITOBI OT ITPOEKTa, U300PETECHUS,
JIeSITEITbHOCTH.



LSISANEIR I bS506IN65(M bLOSELI60, GEORGIAN ENGINEERING NEWS, v.89, 2019177

3aximouenue. Kommepuuanuzanus MHHOBAIMI HE SBISICTCS 3aBEpIUIAIONICH omepanueil ee
pa3zpabotku. OHa, CKOpee BCEro, HAUMHACTCSA C MOMEHTa (OpMYyIHpPOBaHUS WHHOBAILIMOHHON HJICH,
MIPOIOJDKACTCSI B COOTBETCTBHH C ITPOIIECCOM MHHOBAIMHA M COTIPOBOXKIACT MHHOBAIIMOHHBIN MTPOTYKT
Ha MPOTSHKEHWH BCETO €T0 KU3HEHHOTO IMUKIIA. TakuM 00pa3oM, B KOMITAHUSAX, OPUEHTHPOBAHHBIX Ha
MHHOBAIIUH, MPOIIECC KOMMEPIHAIN3AIMN U CBSI3aHHBIE ¢ HUM IMPOOJIEMBI JTOBOJIHHO MHOIOTPaHHBI,
CJIOKHBI M HE J0 KOHIA W3y4deHbl. OJHAKO OH MPEACTABISICT OONBIION HMHTEpPEC HE TOIBKO IS
TEOPETHUECKHUX HCCIICIOBAHUHN, HO M MPEXKIEC BCETO MJIs MPUMEHECHIS PE3yIbTaTOB HCCIACIOBAHMMA Ha
MIPAKTHKE.
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SUMMARY

KEY ASPECTS OF THE PROCESS OF COMMERCIALIZATION OF INNOVATION

Gorgidze 1.A., Gasitashvili Z.A., Javakhadze G.S., Gorgidze D.A., Khutsishvili S.A., Burjanadze V.O.,
Khartishvili M.P., lashvili G.N. and Museridze R.R.

Georgian Technical University

The process of commercialization of innovations with its component stages is considered. The emphasis is on
the designation of stages and the need for their consistent implementation, as well as on some clearly expressed
difficulties. A classification of the main methods of commercialization of innovations, possible participants, an
analysis of the values and shortcomings of the methods of commercialization, an approved mechanism for
finding investors is given.

Keywords: innovation, innovation process, commercialization of innovations, transfer, prototype, copyright,
license, business model.
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