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CONEPXAHUE
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053005300395, 399359000 99659¢0Y, LsdsBo-
bm 306m0080 2560LsBMZMS MO ToMgaEoMy-
090 ©M3I96GE00m sYgbowo dmmbmgbgdo
5 dmbs ©306m85Boegdol Lgbbm®mvmo Fgxolinds,

Bools s 30DPEHo IRIJEHOL Jodmmoiblzol

dobbom. Jomgdmwm 9909g0bg oyMbmdom (3be.
4), LsdsBobM 603vYTgdOL Yzgas 35M5TYGHMO 5305gMB0-
g0l ogBo BmMIgoL, Fglodsdolsq Tomo dodm-
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3gMH Moo 9553900, o/ 0,59 0,5 0,54 >1,0 + -
9ogdMgdo, p/aw 0,3 0,11 0,32 >4,0 + -
285 9duBHGgBHo, /e | 19,1 28,5 26,1 <15 + -
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53D gdM 60d1dgddo s0bodbmwo gwgdgb-
39%0b 998339 ™dOL sbswobBo Fbswymal, MHmI wgz0-
Bols Mg-om, K-00 @s Ca-0m 3580000Mqds doowmfgzs
05430b, Jer0530Ls o Fogdosbsls, sliggg dobobs
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00m, dgLfogaroo 9g@Eowgdol Mom©gbmds 9909y -
B506o 0BOMEYd.:

1 609980: Mg — 73 dy-0m, K — 568 93-om; Ca — 51 8-om;

II 60dM80: Mg — 47 93-om, K - 494 93-00; Ca — 56 dy-0m;

III 6odwgdo: Mg — 42 dy-om, K - 365 93-om; Ca — 40 93-om;

IV bodwdo: Mg — 33 9y-om, K - 368 9-om; Ca — 20 8-om;

V boddo: Mg — 47 9y-om, K - 100 3y3-om; Ca — 23 93-om;

VI 608mdo: Mg — 43 93-om, K - 98 93-0m; Ca — 21 9y-o0m.
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Abstract. Within the experiment, for preparation of the aromatized wines, enriched with biologically active
compounds, were used the endemic medicinal plants and fruits. In the control and trial samples, by application of
high performance liquid chromatography, were determined the content of total phenols, resveratrol, quercetin,
myricetin and micronutrients. Compared to the corresponding control samples — sweet fortified wine, Saperavi and
Hawthorn Red Aromatized Wine contents 21%, and Rkatsiteli, Kiwi and Elecampane White Aromatized Wine,
18.25% more total phenols. Based on conducted analyses, the trial samples contain twice more antioxidants, than
they are typically identified in wines: Saperavi, Blackberry, Plum and Leonurus Red Aromatized Wine is
characterized with the rich content of resveratrol, while, Rkatsiteli, buckthorn and balm with - quercetin and
myricetin. These compounds are widely used in pharmaceutical industry. The enrichment of wines with these
antioxidant is achieved by the usage of plants and herbs. Besides, the selected materials influenced on micronutrients,
their content is also significantly increased. The obtained results confirm, that the selected materials and worked out

recipes are effective for the production of beverages that have a positive effect on the human health.

Key words: aromatized white and red wines; fruits and herbs distillates; micro- and macronutrients; myricetin,

phenolic compounds; quercetin; resveratrol.
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JI. AMppaHaIIBUIN, JOKTOP GMOIOTHYECKUX HAyK, aCCOIMMPOBAHHBIH Ipodeccop daKyIbTeTa arpapHBIX HayK U
HHXuHepuHra 6uocucrem I'TY
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AnHoTamuA. B npezenax oKCliepUMeHTa, /11 M3TOTOBJIEHN APOMATH3MPOBAHHBIX BUH, 0GOTaleHHBIX GUOIOTH-
YeCKH aKTUBHBIMU COeIUHEHUSMY, IIPUMEHSIOTCS CIIMPTOBbIe HACTOMKY JIEKAPCTBEHHBIX PacTeHuil 1 GppykToB. B mc-
CJIeJOBAaHHBIX ¥ KOHTPOJIBHBIX 00PasLax, C IpXMeHeHreM BEICOK03(h(heKTHBHOM JKUAKOCTHOM XpoMarorpaduu, u3ydex
cocTaB 00IIUX GEHOJIOB, PeCBEePaTPOIOB, KBePIIeTHHA, MUPUIIETHHA M COCTaB MUKpO3aIeMeHTOB. KpacHble apomaTusu-
poBauHsle BuHa CarepaBu u Bospsiurank cogmepskar Ha 21% Gosbiire, a Gestble apoMaTU3MPOBaHHBIE BUHA Pxarureny,
Kusu u Jesscun (Inula helenium) cogepsxar xa 18,25% Goisbiie ¢heHOIOB II0 CPAaBHEHUIO C COOTBETCTBYIOIMM KOHT-
POJIBHBIM OOPasLOM - CTafKUM KpeTlJIeHbIM BUHOM. Y CTAHOBJIEHO, UTO COZiepKaHUe aHTHOKCHUJAHTOB, IIMPOKO UCIIOIb-
3yeMbIX B (papMaIjeBTHIeCKOM IPOMBIIIIEHHOCTH, @ UIMEHHO, PeCBEPATpoia - B APOMATH3UPOBAHHBIX KPACHBIX BIHAX
CamepaBu exxeBuKa, cuBa u 1eoHyp (Leonurus cardiaca), a Takoke KBeplieTHHA M MUPUIIETHHA - B ApOMATU3MPOBAHHBIX
6erpix BruHax Pxanurenu, obiaenuxu (Hippophae rhamnoides) u 6anp3ama, B ABoe GoJiblie, YeM /JisI BUHOTPAJHBIX BUH,
9TO O0YCJIOBJIEHO UCIIOIB30BAHIEM CHIPbS, OTOOPAHHOIO AJIS MCC/IeNOBAHIM. B MPUrOTOBIEHHBIX HAMUTKAX OTMeYa-
eTCs yBeJIHYeHNe KOJTNIeCTBa MUKPO3JIEMEHTOB B IIpe/ie/iaX JOIMYIeHHOTO AJI BUH, II0 CPABHEHUIO C KOHTPOIbHBIMU
ob6pasuamu. Pe3ypTaThl IpoBeileHHBIX TaG0PAaTOPHBIX MCCIeOBAaHUM MOATBEPXKAIOT, YTO BBIOPAaHHOE CHIpbE, pas-
paboTaHHas pelienTypa U UCIIOIb3yeMble METOABI, JAIOT BO3MOXKHOCTb Il U3TOTOBJIEHHS apOMaTH3MPOBAHHBIX HAITUT-
KOB, TIOJIOXKUTEJIBHO BIMAONINX Ha 370POBbe YeIOBeKa.

KJIIO‘IeBBIe CJIOBA: apOMAaTU3UPOBAaHHBIE KpAaCHbIE U Gesble BHUHA; KBEPUETHH; MUPHUIIETUH;, MUKPO- M MadK-
PO2JIEMEHTBHI; CIUPTOBBIE HACTON q)pyKTOB U paCTe€HUH,; q)eHOJII)HI)Ie COEeIMHEHUA; pEeCBEPATPOJI.
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390vIM0 35HoL LobgEfimEadgdo LodsGmzgErmdo s dolo JobmdmEsbo3MMo gsdmygbgds

Logodmzgwml  B9dbozm®o

16039MLoE G0, LodoMmzgewm, 0192, MdoWOLO, ©. 3r9H530d30ob gsdboMo 17

d9bageo 33M30wo  3gdbmmmaogdol  ©g3smE896¢0,
303000533000
E-mail: shengelikikilashvili@gmail.com
69396%Bgb@gdo0:

6. Bbs®GH0dz0wo0, spcstvmo 393609090 gd0Ls s BoMLLEBJIgOoL  0bgobyMobaol  BI3MWEHIGOL

368G
E-mail: n_chkhartishvili@gtu.ge

0. 6905, 53MMo 393609098900Ls s doMbOLEJIgdoL 0b;0bxMObyOL Bo3MWEgGHOL 3HMFBILMGO

E-mail: i.danelia@gtu.ge

3b6M@93095. 390 (MM, Byob) 3o%o Vitis
vinifera subsp. sylvestris (C.C.Gmel.) Hegi Lodotamgg-
@l ganm®ol 939bs6gs, Hmdgwos b3gbL J399sbsdo
BIONME 0y™ 33M39ILIOYo Fodlyyedo. 39y
303009 M90mbsEr© bobgwms oo Lobmbodvwy-
60 IM53500xgMHM3090s, OHMIGEms Im®mol mdobo-
6goL: 3H03065, dBOEM, JMOEbmws, dMGAMYSWoO,
903590 bbgoalbgs 35M0s3000.

3003065 35%0b yz9wsbg 960dgbgermgzgsbo fzaro-
@05 0b, B 356, HMAME3 35BOL 3MWEGHWOWWO XO-
39000L f0b59mMdg0s, obEdsdo JobEs goBob Lgwrgd-
305U bogoMmzgemb GgHo@GMmM0sHy s 3393w0bgds
5QR0WMdM030 X0dgdoL dmMgmer obsdGo. 5ol
3905, HMAMOE JbMmdMEsbolm®ds 33g39d38s B~
396, Lago®mggrmb ($yggddo 3o3dEIwodawo 39-
@0 35D0 boba®dwwogo 39Mm0m@ol obdsgzwmdsdo
5QR0MdM030 IMbobEgmdobomgzol Fomdmopgbws
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1533900 (4mEdgbo, IFbowo), Lol (FoFos®o, ®30-
B, 56590), Lodgh Dobogral (8gbmdgdo, 93wgliools 3o-
6900, bogd0), 9393M0L LoGgsb Lodrswgdsl, -
059%396056909¢b 35B0b X 0dg80LsmM30L, MoREM356
939656qL, LadoMgl, 3965bols oled9bgdws dodmyy-

690w dzgbatgb.

15533960 BoGY3900: 39M0O/a5MYMEo 3505
36030055 93960l go8myqbgds; Mgaombscryy®o Ls-

bawgdo.

d9Lsg5¢0

o000 3900 35D0o IHz0¢TbOHOZ0 dgLfog-
@ob Logobos, Mdgs gobmdm@Esbozmmo 33wgz9d0
dbM@ME 930HBMEYO bobosML 5EsMgdL. bsdMmdo
LMo Sbgo Fgbfagarsls oLsbagl BoBbs, beagnm dg-
93990 Ls0bEHIOILM 068MMTs300L 0derggzs 3H030bs
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35B0b LobgEgdols s 459mygbgdols GqLabgd.

3603065 9699 ggammGo gs%o Vitis vinifera subsp
sylvestris (C.C.Gmel.) Hegi Logo®oggeoml ganm®ob
JOM-9000 oMo 0bw05 ©O BIOMNME 2536 (39-
@900 oym dg-19 bory3zmbol Togs bobgdsdy. 89-19
L59939960L Tgmeg bobgzo®do LojoGmzgwrmdo s89Mo-
300050 FMogobs o Bog®ol s9mdfgnzo dsmmaaba-
00bs o bLydodo 3536930l - BowmJlgMols GgdmFesd
153050 8959306 59 I3gbstIOL MoMEYbMds s ®IL
ol dbmEmE 930BMmEHo Lsboo sMoL dgdmebgbo-
@0 Lagdo®mnzgemlb m®ogg bsfowdo.

gy dbM0og, JoMrovyends 39wwyMds 35Bds 3b0d3-
Bowmgsbo Mo dgolitmems g3Mm3mero g3sbob (Vitis
vinifera L) ©@®0gb@03o30580 s 35H0L Jotronvyemo
X03900b 99936590, OH@aMEM 3 50 3@ HIMHoL 39w s
§0b53560s> (Bammos, 1931). ol 0353OMME© 36G0-
3065 35Bob 9Om0560 3m3mszool 99dswygbgaro bo-
fowos s s30GHmd 86033bgermgsbo Mymeos 35Bol
©MAgLE039300L 3MMm3gLgdol sblbsdo (Maghradze et
al.,, 2011). LoFo®ms g439ws 0bgMEIs300L Fgacmmazgds
36030065L Gglobgd, MmIgedsi 860dgbgwrmgsbo bodls-
by@o dgmderos gomfiomlb dg3bog®gdls o0 8gbstol
d9lobgd 3mEbol sdsmEgdsdo.

3603065L d0MmEMy00L, 5339w MyMsz300l, 93MmEMm-
3005 s 39693 030L Lo30mbgdol 33eg3s 06EIbLOYY-
50 309065MMdL bydoGM3gEmPo d9-19 bowy3mbols
9295 Hobgd0I6 s B93M0 BsIMMI0EGss RTMJ399bg-
0o 53 mydaty. 9ogMsd, obgmo 860dgbgarmgsbo
153000b0, OMAMOHOES 3003065 35BOL MgOMbow Mo
LobgEfmEgdgd0 o 9sdosbols doge dolo odm-

496995 LodoMmm3zgwmdo (3039 3330l Logobo ogsa-
©g 96 gmgows. gmbmdm@sbozm®o 33wg30l 53 do-

0oMHgdsl 360936gamgsbo  §geowo dgmdeos
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3903 9bMmb 390 35HoL 2930 3ggdoLs s dob Tg-
Lobgd sMLgdMEo 3mEbolb omdsgz9dsdo.

»00bMdMAE 6035 (Gk. Ethnos - bsgmbo, botane - 85-
ensbo, Gp9b5639) dca@Bsbozob ostyos, MMIgEog oy-
™390L o LobLEgdsdo dm3gsgl boewbdo gog3Mgwg-
0o 3mEbs s BHMoo30gd0 d3gbstggdol dgls-
bgd“ (amaobsdg s Lbgs, 2011). 53 dodsGrrEgdom
dbmwmnE 930BMEMOH0 0bxzm®MmTs309d0s Fodbgmwo
Ls39360gMMm  OGHIMGHWMdo  3H03obsl  Tglobgd
(0506509 s Lbgs 2020) s obobo g8y gPmag 993-
69000 s LoLEBJIsEOBIOIMO o6 gngowrs. BodMm-
dol JoBsbos LHMMgE 3gaEMo 3sBol Tgbobgd Lo-
3936096H™ oG MoGMMmsdo sOLGdIMo gmbmyMs-
B0MOo 3160l 89360905 s godmdbgmmgds.

doM0ms0 bsfoero

sbogrgdo s 33¢g30L IgomEo

36030651 Tglobgd  gobmaMegomwo  0bgm®ds-
300bL 99230™39d5 s LoLEBGIsGOBE0S FmbEs WoEg-

3¢ 200 fgs®mgdob 33¢930L JgrgRd.

3900923990 5 35bLxs

0m3960391H0 3eslogkogsE0s s Lobmbodgdo

30060 gobo Vitis vinifera ssp. sylvestris. dm@s-
60360 3e0ob0g0 353000 8093m3bads VitisL. 350
5 936M5D0MM0 35Bob V. vinifera L. Labgmdol Jggbo-
bgmdos 3ME030090 35bosb  Vitis sativa DC.
9M05©. 39O 3sDob Lbgs Lobmbodgdos: 1) V.
sylvestris C. C. Gmel; 2) V. vinifera sylvestris (C. C.
Gmel.) DC; 3) V. viniféra L. subsp sylvestris (C.C. Gmel)
Hegi; 4) Vitis viniferassp. sylvestris (Gmelin) Hegi; 5) V.

vinifera silvestris Beck.

ISSN 1512-0996
www.shromebi.gtu.ge



53G5GHMO ©5 BoMEmyonGo d9abogHhgdgdo-Agricultural and Biological Sciences-
ArpapHsie 1 GMOIOTHIeCKHe HAYKHU

Joeroemo bsbgemgdo s Lobmbodgdo

390/ 35MgMEo/GYgol 350l Labgarols dGs-
390053903690y dbmem bsdgaboghm bggHml o6
90353L. 3900 35DoL 4o3MEIWYds8 LagdsOmgg-
ol Bbgosbbgs olLEMOm0ME-29myMogome 36HM-

3005. 580l 453m, B3960 J3qybols Lbgoslibgs dbomgdo

30630530 dobo Labgaol 36Meg35wa3gMmgbgds 4odmof-

3ol 2o6Lb35390o Lobgwrom 0bmdYb (bGowo). gb
30093 9OD0 ©LEHWOGdss o0 I39boMol boby®a-
O30 5 BIOOM  253M(39¢2gd0LS  LodoMmggerml
Lbgoalibgs 3mobgdo.

36030658 LobmbodmMmo Lsbgefmgdgdo LsJsGmgzgmwml MGgaombgddo

@©sbobgagds b6y, osEgdBHo 333mMo
05d0M 3000 gmo 059458300 (1961), Bodmdsgs (1985)
0500M, BYob 05d0EIM, BOL dBBOM | JoOOEO 059459300(1961), sLsmosbo (1978)

d03d0, HI3wsdo, Bwgsdors

06 dYsdo Joe o, 3bobgswo sLbosmosbo (1978)

0mObemdo, dMYOBOMT, dIOBEMTo, | Loobyowm 0og4o8300 (1961), sbomosbo (1978)

050500 30

0mMImdo bosobgom, 39bgmo sLsmosbo (1978)

©3394MAdgbs, dwgsdo, ©IW3s0w0, | MoFs dogodzomo  (1961),  sbomosbo  (1978),

9035000, B3gsdwo mMdYEosbo (1991)

05056 ymedgbo (Gyob ymMdgbo) GOM-35MRIN0 Bot 330560 (2011)

303030 00996900 sbsmosbo (1978)

3063965 ®ds30 0sgsdzoqo (1961)

3063965, 3563godm, 3G039bs Joboyo 004o9300 (1961), sbomosbo (1978)

3063065 30530, Jobgomo, | 9sysdgowo  (1961),  sbsoosbo  (1978),
0396900 mMdYwosbo (1991)

3M030bs Joeomwo, 39bgmo0, | sbsmosbo (1978), Bogmdasgs (1986)
09969000, MoFo

096396 ™, dbsM0, MmI3bzsGM wqhbmdo 9ogs830o0 (1961)

deadEbms 36000 059408300 (1961), sbsmosbo (1978)

dmboMo, Igbsbge™, MmIbzsGM™ wghbmdo sLbosmosbo (1978)

9330 dobgbo Fob® oowgd@do 0ogo830q0 (1961)

396 9gm@dgbo Y NOM sbosmosbo (1978)

AYPOH  ymbbgw, @bgzodo  ymbbaw, | Lgsbgmo dsgsdgoeo (1961)

3960080 ymbbgww

MgH35HO Jo o, 3sbgmo oLom0sb0 (1978), Bodmdags (1986)

BoGodo ym@dgbo LodgaMgEm 0ogod30ero (1961)

doangm®dghs, dM@mbo, dMIV3sdwo, | 0dgMgoo 05458300 (1961), sbsmosbo (1978)

935300 6035, wbbwydo sbsmosbo (1978)
9590 - m®dgosbo (1991)
3003069, M350, 00099590, | LodsGmggarm Bobmdsodzomo  (1960), o03. xs3sbodzowo
0MOAOMAWo, ImOEbMEs,  dMEgbo, | (BMyss©) (1986), Bmmysdgowo (1983), mMdgwosbo
dby®bo, Byob ym@dgbo (1991), gmodg (2016)
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HMAMOE 3bg3m, 5MGo 35Bol / Byob ym@a-
Bols sdLobggeo Lobgargdosb dgodangds sdmzgmo
899930 bmo g3gwsDy 393MEILIRYIwo Labgewo
396M05309000:

1. 3530 (BHYob dsd0M, IOl dSBOWM);

2. 3603065 (350 30M030bs, 3063065, 306396,

3603969);
3. dmbgbyms (BmMEbzowo, dmabsdo, d9babg-
MM, mI3bzsOH™);

4. 3®dsdo (dOHDOMdo, dODOMI, dYM-

bemdo, 09HIMwydo, dmMIVMICO);

5. 0035330 (d35deo, 03500, HBL3s0¢ro,

00303530, 3MZWsd0, HIWZEsd0, BOZsTos).

§om8ma9bowo Labgargdol sbserobosb 0M339-
39, MM ,3003065 5GHOL JOHD-gHMO Y39wWsby Bot-
0OME 3930 3JMIOMLO 39WM0 3oBol babgero bo-
JoO 390l 39mbggddo (39bgmo, JoGmro, 0dgmg-
0, M535). 0L gOHM-9MM0 dZ39w0 LabgEroEss 53 d3gbos-
MoLsMZ30L, HMIYEOE LYYIEIHIb-LodS MMBYOSBL dmb-
bgbogd Yo o33l 1715 fgeb Fgepgbow ,@gguogmb
o600 @do“ (MmOHdgEosbo, 1991).

39MO0 35BoL 3o8mygbgds

500060l B0gH 39O 3sBol ym@dbol dmb-
056905 0blgbogdgb RMbao dmybomGmo s 3MIgm-
LoBAO 93 BOBLMS 20005 (20005, 1987), GMIgwrdsg
Lodomggermdo 1820-1824 {argddo 0dmybomes s
9339963 3oduBH301 D960, 1843 Hgwol ImyBor®MdOLL
(3oguB3omBgbo, 2011 §.). o. Bsbmdsdzgool (1960)
dobggom Joboydo gaMmgzgdemo 30M0306s 35Bob
Bogmazo Bsdms®do Lo3dom MM 0bsbgdms, Mo
909900mgdL dob LoFdger ycmdbo 4o8mygbgds®y.

. gMmodob (1974) dobggom, MoFsdo 39w
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350l bsgmxnl doMomsa dfyqdligdo, Imbswotgqdo
5 Byob FM9wgd0 53MHM39dwbIb 1o339d50. I3
333M0 81939 50b0Tbs3L BYMOLEZ5wOOL ELLL-
§omedo dobo G@El: 59 EMML MoF39wgdo dsyzwrols
9935056L, Mbosmvm, 035300l olGodoL §39-
Boo sbgergdbgb.

»>®Yob 35Bob 9335bg bogmals Imbobegmds oo
MomEIbmdOm 53MmM390L s IFbos bISOMIL®, -
50b08bsgos 6. Bmenmysdzoero (1983).

39339b00L 300l bgmdgddo sMLgdMEo 35Bgdo by-
90Bg0 Lo s Fobgeb Bmbobergmds ©306mL sd%bo-
g0, — F9M s 796 dotgbo (2014) 89-17 Lowyzmbgdo
Lodomm39emdo dmybom®mmdolsl. 39evMo 3sbobs-
396 3060l ©sygbgdolL 3ModE035Dg 8010 dHb:
Q5300 4M580d30¢00 (1980) 39-18 Lory3mbol Igmdg
Bobg306d0, 05300 MHo0bgqlo (2002) — 9g-18 Lom3wbol
70-80 fargddo o gowst sobgsto (2005) — 1825-
1826 Hengddo.

Lodo®mm39wmdo 39evy®o 30Bol ymhdboob wgo-
Bol oygbgds 89-20 Ly 3mbols Frs bsbgdsdg bogdm-
o — bm39LgdBY YMHPDbMOOM sLgmO 0bRMG T30
0m3gogm 5. 85000330 (1968) s . gHKOdgL
(1974). gb 9¢3565L369¢0 SLabgEgdl GFodBHL dW300d-
ol @fM3zol  dglobgd  ®sFodo,  OHMEILLS
90BsMHYd0 59gb7d@bYb BoFoOL MGGM Labsewolbm,
30007 X HBMMO bsFoMHMGOOLMZ0L.

Joboyob ,,9356s Tbogdo®, 9. 0g3Mol bsdocmgd-
96, MHob 08gbs dg3Mo 3M0306s ymgows, MM
0MEdYEgdL dobo gmemdgbo wGMAgdom AsImMmybo-
©3m, 430m3060L LsHbsbgddo IMHmBosm oFo-
HoLm3z0L (656md5d30e0, 1960). JoBoygwgdo 30M030-
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6L ,80b659B gm@dgbmeb gPmsaa §vyMmogwbgb, do-
Lo 306M ,,0535M0 ELOWYZ0“ yMGoIs.
Joboygugdols dbgogbo, Lsobyowmdos ymgows
3930EILIVNWO 3OIo 3oBob {j3g60Ls s Fogob
5353905 0gmMo y1Hdbol 3300olasmgzol Logy-
5300 F535L056 9O, M3 1306ML 3oMobigg® dg-
BIOZOL @S SOMToBHL 9dWYZWY, ,939NOWIMOOID-
5 (30356908300, bvyi30830o0, 1974). sLgo ©30-
Bmgdl 0bgomgdo ,bmbdolygws ©0306mgdL* mfm-
©90096 s Lo3sGH0M bEwIMYOL 1Isl3obdergdm-
696 (308300, 1980).
0g3baHgmdo 390 35DoLsYsb sgol sdBSY-
0L 50b0Tbs3L g sobgzsto (2005).
Los0bGHIMGLMS JoBoYdo 3003065 35BOLOY 39bsbOL
249096900l 30M5dBH03s: »w9fob, Gmas wm3sbs Tbs®do
359900 3mdobsMgdwo e o6 0ym s AsBoHES-
bal 35Bgdol 945896905, 036M0L Badomadbg w9sd8Geg0
3603065 35106 BmA0gMml gossf39bwbgb; goo-
§3960cgd0 5ds-0gd 350l doMosb 0BMIdIM®S, yo-
DOHOOEgdL 2gx©bgb s oo d9dzgmdoo 589690-
0696 35HgdL dMBY-Boo®®To“ (Bsbmdsdzoeno, 1960).
3000 35Hob godmyqbgdol Ggbobgd 0bgm®ds-
309 6. 3ogoemgzols (Basumos, 1931) 65dMmddos gbgwg-
00m, 155G 0L LEBOMBL LogoMmM39gEMTo Jo3MEFIWY-

¥ 3Mg(H03oPY, OMEILdE BmbsbEgmds WO
e 35BL LMOgE 39O 35BBY 0YbMdS.

6. Bmmysdzomol (1983) dobgwgom, 3M0o30bs
35B0b 435300l IBH39ML Dma0gho Gsombdo 0ygby-
096 3MEMOMEWOo 35HoL ILEIBHIYMO©, o3 Tmbo-
35 BOEOL. ©. bLebbmglizol sBMom (CocHoBcKmi,
1949) qU 3GodBHo3s dmeboliol Ms0mbdoEss. 0bgm®-
To30o 50539 d0BBom 35BoL godmygbgdol dglobgd
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3MLYIMBOL FoMIOBOLS s MO Fystrmb (Lmas. sivy-
900) 6500690005653 (. 950MsdY, 3gMLMbscr®o
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Local Names of Wild Grapevine in Georgia and Its Ethnobotanical Use
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Abstract. Wild grapevine Vitis vinifera subsp. sylvestris (C.C.Gmel.) Hegi is a typical plant of Georgian flora,
spread in our country. Consequently, a numerous number of local synonym names of this plant are available in
different historical-ethnographic provinces of Georgia. Among these names ‘Krikina’, ‘Babilo’, ‘Mortskhula’,
‘Brdzghuamli’ and ‘Dzghvamli’ are more spread, having different spelling variations.

The great contrubution of wild grape is that it, as an ancestor of cultivated grapevine, made the basis of grape
breeding in Georgia and is a distant relative of our varieties. Besides, as it was demonstrated by the ethnobotanical
research, due to long period present in the forests of Georgia the local people used this plant as a food (grape, pickles),
a beverage (young fermented wine ‘Machari’, wine, grappa), a construction material (buildings, door for a church,
breedge), a tool for washing Qvevri, a pollinator for grape cultivars, a honey plant, a rootstock, a planting material

for vineyards.

Key words: ‘Krikina’; plant usage; pollinator; regional names; rootstock; wild grapevine; wine.
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MecTHbIe Ha3BaHUA AUKOTO BUHOTPaza B I'py3uu u ero STHOGOTAaHHMYECKOE MCIIOIB30BaHNE

lenremu JemapramMeHT ArpapHBIX TEXHOJIOOTHM, ['py3sHHCKHI TeXHHUYeCKU#l YHUBEPCHUTET,
Kuxamamsmmu I'pysus, 0192, Téunucu, IIp. . I'ypamumsuru 17

E-mail: shengelikikilashvili@gmail.com

Penensentsr:
H.Yxaprumsmmm, npodeccop dakyapTeTa arpapHbIX HayK 1 6rocucteM uixeHepunra I'TY
n_chkhartishvili@gtu.ge
WN. lanenus, npodeccop dakyrpTeTa arpapHbIX Hayk 1 6rocructeM umkeHepunra ['TY

E-mail: i. danelia@gtu.ge

Amnnorarua. Juxwit Bunorpag Vitis vinifera subsp. sylvestris (C.C.Gmel.) Hegi - Tunw4noe pactenwe rpysuHc-
KOI (JIOpHI, pacIpoCcTpaHeHHOe B Hamreil crpaHe. CleZoBaTelbHO, B Pa3HBIX MCTOPUKO-TeOrpapUuecKux IPOBUH-
nuax ['pysun uMeercs 6oIbIIOe KOTUIECTBO MECTHBIX CHHOHUMOB 3TOro pactrenus. Cpenu HUX Gosiee pacIpocTpa-
nens! «Kpukuna», «babuno», «Mopiixyia», «bpasryamnn» u «/Isrsamnn», ©MelolIye pa3Hble BapHaHTHI opdorpadun.

Bonsmroit BKIaf, AUKOTO BHHOTPaja 3aKIIOYaeTCs B TOM, UTO OH, KaK IPeNOK KyJIbTHBUPYeMOM BHHOTPaZHOM
JIO3BI, JIET B OCHOBY I‘eHO(bOH,I[a TPY3HHCKHX COPTOB M ABJIAETCA AAJIBHUM POACTBEHHHKOM HAIIUX COPTOB. Kp0Me
TOTO, KaK IOKa3aJIi STHOOOTaHWYeCKUe UCCIeNOBa N, 61aroaps AIHTeIbHOMY PacIIPOCTPaHeHHUIO B ecax I'pysuu,
MeCTHOe HaceJIeHHe YIOTPe6IIAI0 eTo KaK NIy (BUHOTPaZ, COIeHB), HAMUTOK (MOI0o0e GepMEeHTHPOBAHHOE BUHO
«Mauapu», BUHO, BOAKA), CTPOUTEIBHBIN MaTepHas (IIOCTPOIKHU, LIepPKOBHbIE ABEPH, MOCTHI), CPEICTBO AJIA MBIThA

KBEBPH, OIIBJIMTEJIBb AJIsI COPTOB BUHOIpaJdad, MELOHOC, HO,HBOﬁ, HOC&,Z[O‘-IHI:II;'I MaTepHaJx Ay BUHOTPAAHUKOB.

KiroueBsie cioBa: BuvO; mukumii BUHOTPAJ; HCIOIB30BaHMEe pacTeHuil; «KpuxuHa»;, OmpLInTeNrh; IIOABOM;

PErnOHAaJIbHBIE HA3BaAHMA.

8sbboenzol omstowo 10.02.2021
d90mabzemol ovstoeo 24.02.2021
bgerdmfgeoemos sbsdg s 21.07.2021
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Ne2 (520), 2021

©5 d0MmEMmyon® 35839690 gdbyg, Moz BmYsws
306306 353306005 3bMZgEol X BIGMIE™dOL
00035MmgMdLmMSD. 5J9sb godmdobatyg, dg30Lfog-
wgm 898mygz56eo mbgdols s Jomash dowgdwo
659530 bYIEOEMBOL BODOMEIMYPOWOHO S dOMEM-
3060 8mbsigdgodo.

351Y ©oggbgdY byEwsmdsdo Bggobfazwrgem
LB J30L, 39bob, Lbgreols Ggd3gModMol dsk-
39690900 s LobbEol Loghomm sbsero®Bol dmbos-
(399900 OMaMEE doob, oy d5GOL 30MHMdJdTo s T-
3500569 MboLM30L Esdsbsliosmgdge bn®mdgdL.

330935 Bo@ots m® 53gMdsdo: gOHmo Joewsd rmbs-
0530 899mys6g6dos (999gmddo HLmogol ggMas),
6H0Igog 65bgz3eme 9sdbml Bmbsl dogzmmabgde.
50 89M0sdo 80 Lvyewsdg Bosbgbobs s sw3wdo
X03900L BOEILOHWWO s INBsMEO Mby LEGOM-
Bogemo  Ggbsbgzol 30MHMdgdd0 03yme3gds; Jgmeyg
39Mds 3o Ibgmol 3boodsodgBol Lemage yo-
539600 (d90amddo dibgomol 8gmads), MMIgEos
009399036905 Fo0oedm0sb Bmbsl s gbmggwms
Logamdo oL  Jowmol do®dos  dobesygdwero,
AYobdocs bmerdo. s mbgdo momgdol dmgwro oo
0B3dM03 LsdmzaMHBY 0dYMEBGd06. gMmdsdo 60 Lvy-
@3y Hosbgbols s s¢e3MMo xodol Fgmgmwo
3bo 3ol mbso.

000bolbEosbgdol Lbgmaol #gddgmodrs bs3-
950 3006M BoMawgddo dgMygmodl. 59 39bmadgbl 3m-
001009 30MdS 3J305 s JoLO MM3g35 MORBOHTIJo
8080bsMy  3MIBINW 33owgdIBY FYBY30LIoOL.
Ubgoalibgs Labgmdol gbmggmobsmzgol sygbowos
296Ub3539890  BreEmTol  BoGyergdo. BOEILOMWO
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oboll bbgmamols be®mdoerw®o  3gdgdg@e@tss 38.5—
40.5 °C, bemewm 30360l — 38.5-41.0 °C.

M0 339359 5B396s (gbOowo 1, 2), zbgmol
39M3ST0 5QPOMIM0Z A5MJIMLMD 339 903G 0-
6900 Hsbgbol BHILOWo MbgdoL Lbgrmwol
39939605¢ 0L Lodrgsaem  dshgzgbgdgaros 38.8 °C,
beeom 5¢03m®o mbgdol —39.2 °C; Bosbgbol 3036900L
—39.7 °C, s¢»399M0b — 39.9 °C. gb 8mbs399900 brm®dsl-

56 354L0ToMoss F0SLEMdMo ©s d9BY39-
@gOL, O®md bs3zegy Lwwomdsdo 3mImmgmadyy-

MBS OIBLIE0, 9.0 OR60DI0 56M565060 3500m-
@My09MH0 3396900 56 J0doboMgmdL.
9bsemy0Mms, bm®mIol Godawgddos dibgool
1396MIob bs33eg30 MbgdOL 3liols s Lwybodgol
LobJool Lodmswrm Ambs3g9gd0, Mo SILEMIOL,
M3 HHJOO FODBOME MY KIBIONYEGOO 5G05b.

3bcowo 1
Dosbgbols 0ol MbgdoL BoBoMmEMAOMHo dmbszgdgdo (Isbgomol gg™ds)
Ne L50YBEH0G0Is30M bMmIgMo bbgwmarob ¢9339Msdmes, °C 3mwbo bbod30lL Lobdotg
303560 3-12 30l (60Mdo) 38.5-41.0 90-110 17-35
1 22389 @ 39.6 98 33
2 22390 @ 39.2 100 33
3 22391 ¢ 39.5 98 33
4 22392 ¢ 40 96 32
5 22400 & 39.9 100 33
6 22401 Q@ 40.1 97 32
BOLOMWO g (B®Is) 38.5-40.5 60-85 12-25
1 388 38.7 80 23
2 25845 39.1 79 22
3 22395 38.7 80 23
3bcowo 2
3¢03996H0 R0dob MbgdOL BoDoMEMEOMGOo dmb3g9gd0 (I3bgmol gg™ds)
Ne L5096GH0R03530M bmdgmo Lbgyeol $gddghs@@o, °C 37wbo Lboggol Lobdomg
303960 3-12 30l (b0Mdo) 38.5-41.0 90-110 17-35
1 22386 ¢ 39.8 102 34
2 22387 & 40.3 98 33
3 22396 @ 39.5 84 28
4 22397 @ 40.0 97 32
5 22337 ¢ 39.9 93 31
6 22338 @ 39.1 90 30
7 22339 ¢ 405 97 32
8 22340 Q@ 40.1 98 33
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23936039905
DOOLOHM™O g (BrDs) 38.5-40.5 60-85 12-25
1 686292 38.9 80 23
2 25843 39.6 77 22
3 22398 39.6 75 21
4 22862 39.0 80 23

bmsgol gg®dsdog G9mHBIO Y S BMBIO-
©0  Lyyemomdol  gobomemyon®o  dmbsggdgdol
(@bOowo 3, 4) bswobBol Fggas F9a300w0s

3003350, O™ OHMYMO 3 Hosbgbol, olig sew3m®o xodols

Lbgwgemol ¢9d3g6m¢weol, 3mabobs ©s bwbomdgol
Lobdo®mol Lodrgsem dmboEgdgdo oMol bm®dol s

X 96IOM o 3bm3zgeols mOHRs60BToL dgbadsdolo.

3b®owo 3
B556960L }0dol Mbgdol FoBomEmyow@mo dmbsigdgdo (Hbmsgol Bgmas)
Ne L50gbGH0B0Is30M Brxdgko bbgmeob ¢gd3g6sdwy®s, °C 39900 bmboggol bobdoty
303560 3-12 ®30L (60c3s) 38.5-41.0 90-110 17-35
1 10341 @ 39.8 90 30
2 005 @ 39.6 89 29
3 095 & 395 98 33
4 012 ¢ 40.1 98 33
5 092 @ 39.9 100 33
DOELOMWO YOS (B0MTo) 38.5-40.5 60-85 12-25
1 10303 38.8 87 25
2 10228 39.1 86 24
3bOowo 4
531960 X0dol mbgdol oBomemaom®mo 3mbsggdgdo (GLmsgzol ggmas)
Ne L50©YBEGHO0BOIsE3OM BrdgMo bbgmarob ¢9339Msdmes, °C 3mebo bbod3z0L Lobdotg
303960 3-12 »30L (ba3s) 38.5-41.0 90-110 17-35
1 10340 @ 40.3 100 33
2 10344 ¢ 39.8 102 34
3 10339 @ 40.5 97 32
4 10343 & 40.1 100 32
5 10342 @ 40.2 98 33
DOELOMWO YOS (B0MTo) 38.5-40.5 60-85 12-25
1 10308 38.9 82 23
2 89 39.5 78 22
3 33082 38.7 77 22
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3Hb™39wg030, HMYME 3 50000569030, 35603390
0553500909008 0sRBMIEB030L s KX BIOMIMdOL
90T gmdol dgx3sLgd0oLsm30L gMm-gMmo doto-
050 33935 LobbEIL LogHmm BsgroBos.

L53393 Lyyaromdsdo dg30Lfagamgo Lolberols
LogHmem SBoe0Bo, Moms Mg bomgwo LyGHsmo
33JMbms Mbgdol LogMomm BAMBsMgmdol dglobgd.
®mM039 BgO3sdo Bosbgbolis s se3MMHo x0dgdol
g5 © IMBMO 0603007d0L Laweg 39606
9300090 5-5 9 Lolbeo, HMIYGIToE WSdMMIGM-
GHOMOE 39dM3033C09m  JOONOMEOGHIOOL, WIo-
303030, OHMIdM30EJOIOL Mom©gbmds, 3gdmy-
@Md0bo s WJo3MEOGHJOOL BMGTMW..

Lolbaol LagMomm sbsgrobo 3oMzgws 960d3-
Bgermgsb  0bggm®ogoslt 0dwggzs  xsbIGMgE™mdOL
d9Lodem daMIstmgmMdsby. sbig, 3., SO 3gdmy-

30 30BgBo godwgds 0gmlb dogs Lolbargbs 56 3vy-
QO 33905; 85050 399mymmdobo dgodmgds godmi-
3900 04l Bow@H30L  ©Z35QYOOm, OMIgrrog
936390 x0dol mbgdl sGLHMOo dmgzerol dgdmb-
393590 8g0dmgds 29699130050 YM; OO MoMmEY-
Bmdom Lolbeol mgomMo MxMIIdo J0mOmNIdL
Mm®560b3d0 0bggdzool LsgsMomm sMLYIMBIBY;
0OMIDMEF0GJOOL B0  MomEIbmds Fgodangds
2399mf39wo ogmb 0bxqdgoom b sm@modmbmemo
000 MBoMHgMdOm; FoMOE0 MoMghmds 30 — sbomgdo-
0 36HMEgLom 96 dzeol #H306do sOGLYdMEEo JOMDd-
gdoo [8].

dzbgmol g3gMdol mbgdol Lobberol LagHmem Sbo-
@obol d9ggd0 sbobmwos 9g-5-6 bGowgddo.
9439005 3560159930 bm®IoL Fomyagddos, Mo Lodvys-
9oL 23993l 330, MMI obobo LEHYIEoSE

@mdobo Jomomgdl 569805%Bg, GMAWOL godmdfzy-  XxBIOMIWgdos.
3bcowo 5
Lolbgrol bsgBom s6sewoBbo (Bosbgbols x0do, dzbgmol gg»ds)
5 P 39030303 JO0L BTN
g 2 7 g S g
—~ o ¢ o -
z 20| 30| Sels| 3| « | s |s94% %=
5 | 32| 22 | 52 (S8 | Y| 23 | gg | 69 2Y 2| ¢
Ne C & “‘03:0 o= € © £ s o) @é = § Y & YU D R
D g > €3 S D g < s HS gl & & ¢ £
L3 g9 > ® 5 o -0 & 5o g €8 s 8 2 S
v €| 58 | €2 | ST | €] £2 | €% |28 28 5 ¢
g S 3 RN - 8 99y € | =
> S | ¥ o = 2§35 V|
7.5- 61- 0.5- | 28.0- | 32.0- | 2.5-
FIGIGISN 12-18 8-17 300-900 135 75 0.0-2.0 1.0-7.5 40 560 | 68.0 6.0
dmbodo (3
1 N 17 14 700 11.2 73 1.8 5.2 3.4 48.2 53 4.5
mgob) 22389 @ ' ' ' ' ' )
©
2 | 0obebeo g 12 650 | 108 | 63 14 51 | 27 | 426 | 404 | 38
m30L) 22391 &
BOHILEG
3 QBVITO | 13 12 520 102 | 67 11 49 3 | 385 | 513 | 42
388 &
DOV
4 QBIITO | 14 15 500 | 122 | 60 18 65 | 35| 45 | 52 | 35
25845 &
ISSN 1512-0996 b3v-ob 3GM3gdo — Works of GTU — Tpyas: ITY
www.shromebi.gtu.ge 43 Ne2 (520), 2021



53G5GHMO ©5 BoMEmyonGo d9abogHhgdgdo-Agricultural and Biological Sciences-
ArpapHsie 1 GMOIOTHIeCKHe HAYKHU

3bGowo 6
Lolbgrol Log®Homm s65eroBbo (sen3w®o x080o, d3bgool BeMIs)
& =) 9030303 g0l BTN
) ) ~ &) —
© Bl 2 — @)
5 e | € |g s 4] 3 s 2l s8] e
g 2R | 28| 88| ° 5 o > | 8¢l 2¢ . ES
2 2| S5 CE| 2| Y| 2| % | e 22 & | 8
8 S > 9 = ¢
g R 2|38 €| 5| g ¥|s8 28 2 ¢
2 ES | 27| ¢ £ € S § | € €| g€ 8 £
S S g 3 S & g C D O] R
c O [ [}
g € & 3 = 5 R lxE g 88 & <
¢ =) Q dg e o)
> M Q 5
D
300- 7.5- 61- 0.0- 1.0- 0.5- 28.0- 32.0- 2.5-
& 12-1 -17
by 8 8 900 135 75 2.0 7.5 4.0 56.0 68.0 6.0
DOHOLOMOo
1 10.7 11.7 2 2 . 1.82 4 . . 1.
686292 & 0 5 6.3 5 3.9 8 0 30.0 50.0 8
DOILOMOo
2 14 11 480 8 65 1.2 4.2 3.1 39.5 38.3 3.1
25843 &
dmbso (3
3 17 14 700 11.2 73 1.8 5.2 3.4 48.2 53.4 45
m30l) 22338 @
0BG 3
g | OG0B0l 15 12 650 | 108 | 63 | 1.4 | 51 | 27 | 426 | 520 | 3.8
»30b) 22339 &
3b®owo 7
Lolbgrol bsgBme sbseEoBbo (Bssbgbols x0do, HrMlimszo)
\g 2 35030303 JO0L BTN
g S | s S || 4
5 €~ € 4 s = 2 é Ll ¢ °
g 28| =8 | 88 S 5 T < SL1 8% & |
¢ S o c /@ SORE P g N S 3 S g g S N
o) Q8 | 2= S~ N L —_ c Ll 2 S ¢
N 2 °s| 8z | £ £ | 8| ¢ | YE 2V eY| B %
& o > S g g 2 L= | € B S & &
3} = < ) < ) & o) c
5 E¥|l £8 | £8 S |8 g |5 |sE| 2| £ 2
[=0) e S o) A I2) &L c H|l &O R g
& NS & 3 = g [3) L ¢ o ¢ S
c S RN &L 2 & 5 U
3 0 3
300- 7,5- 61- 0,5- 28,0- 32,0- | 2,5-
Bem&®as 12-18 8-17 900 135 75 0,0-2,0 | 1,0-7,5 40 56.0 68.0 6.0
dmbodo (3
1 14 11 480 8 65 1,2 42 3,1 39,5 38,3 3,1
omgol) 10341 @
[SION N0 3
g | dobOo( 17 14 700 12 | 73 1,8 5,2 34 | 482 | 53 | 45
®mg3ob) 005 @
BEOOILEO
3 QBYIXC 1 16 15 720 123 | 67 1,9 6,1 2,8 52 51 | 5,1
10303 &
) )
g | PO@LOITo |, 14 340 7 60 | 05 2,1 1,5 29 37 | 27
10228 &
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gbGowo 8
Lolbgrol bLsgBoe s6s¢roBo (5er3to xodo, HMlicsz0)
c o 90303030l BMOIMWs
= 3 3 9
5 e | & g s ¥z g g8
e 20| 30| &g | & . & 8 ¢ 8| ¥ S
c ;8 ! c A LSRR 2 ry = Psl v g 8 ¢ S >
> SE | Sz | ¢E © Y| s 3] 2o o2 ¢
Ne > Ps| S| S| £ 2| S| YE|2Y eyl B3
o S5 | 2 | 82| 5 | 2| P2 | €EH S 5| ¢
5 EU| 58 E8 | 5| 8| v s |58 28 ¢ o
S 5 c 9 = ¢ SS | gl ge|l B© £
o) I S S el ) ) L c 9 & D @ g
& & & €1 3| €] % £ %el ¢ | &
¢ S © S S g O D &
300- | 75- | 61- | 0,0- | 1,0- | 05- | 28,0- | 32,0- | 2,5-
by 12-18 | 817 900 | 135 | 75 | 2,0 7,5 40 | 560 | 680 | 6,0
dmbodo (3
1 14 15 500 | 122 | 60 | 1,8 6,5 3,5 45 52 3,5
®30L) 10344 &
9ot o (3
2 16 12 670 | 11,3 | 72 | 1.4 5,2 3,2 47 45 48
®»g3ob) 10339 @
Hb6
3 | oP@LOgwe |0 15 720 | 123 | 67 | 19 | 61 | 28 | 52 | 51 | 5.1
10308 &
BHEUO
4 @g ; ofj@(’ 15 12 520 | 105 | 60 | 12 | 46 | 27 | 44 | 405 | 32

39-7-8 bGogddo dm@Esbogro dmbs3gdgdosb
BoBL, HMI HMLs30L BgMIoL Mbgddo MmEbsg sds-
@05 399mmdobols 3sh39690gcro, d3bgomol Lyyares-
©Md3Ld S BMMISLMD FgIMGBOm, Mo, LogoMsvy-
©ME, OMLmsgdo 33900Ls s mgzwrs-dgbobgols dg-
MO0 (3P0 306MDJO00 MBS 0gmUL Fb30MHMdY-
00,  3000MJO0L  Jo3MlbMMdES©  BgMAOL
d093o 99Ls0530LO M930mT9b30gd0 339d0L Forydxm-
09Lgdol Tglobgd s TsEHIO0m s9B0dbs goEsdo-
6900, GMmIgdog dgob GgbGens.

53360

Do96gb0bd s sE3ME@mO K0dgdol Mbgdol Bobom-
WMPOMOO O B0MEMR0M0 dmbs3gdgdol sbseroBds
3bsYm, GMmI GmymOE dgbgool, olg OmMLmgol
339639080 om0 K 963M0gEMdOL FEYMIMIMDS oTs-
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3054mn0egdgwos. 585%g 99¢Y39egdl dsmo bbgsy-
@ob 3gd396mo@Mol, 3w9elol, Lvybomdlzol LobdoMol

5 Lolbob B3gb dog® Fglfogeromo doBz39b9dgdo.
Lbgoslibgs Bmboemdsdo (3bmgzMgdol, 3oblbgsgg-
00 33900L 5 JMgzs-dqbabgol 3oHMdYdOL dovw-
H90535¢0, 33YMHO S Bosbgbols x0dol Mbgdols go-
DoMEMPOHO O BOMEMROMHO Bmbozqdgdo LEwye
F9L5dod0LMBST0s bBMMBoLMB. Fombg o6 ImJdgeqdl

239M90mb,  33900L,  Fmgs-0mdgbgdol  30MMmdgdOL

03390000 (335¢505Q0MdS.

50606 x0dgdL Tomoro 9bgBH03MM0 3m@Egb-
3050 530, BMIJWoE 3wobgds goblbgszgd
39099 300MBJOMD SIOWSE 53GHS(30580, BO-
DoMEMPOMOHO S BOMEMPOMGmOo  FoB39bgdEgdOL
0ogdLoBogrmGo  dbo@bmbadsls s Fomowro 3Mm-

©9EH09E0 8mbozgdgdol gsdm3zwgbsdo.
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9J39M009bGHMO 330930l ToboErgdo Eoa39b- OHMAMEE F0b, 0bY HdWMD BmbsTo. Qb 30, o300l
Totgdo 3gMdgegdl d0g390 M93mIgboEos Bosbgbols  FbM0g, bgwlb 8gmFymdl §399sbsdo dgmbgmdols oMol
@5 5¢349MH0 X0dob Mbol InIgbgdsbg bodo@mzgmml  49630m56M9dsls s Foblgamsl.
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Comparison of Physiological and Biological Data of European Goats Adapted in Georgia with
Standard Breed Data
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Abstract. The ability of European high-yielding dairy goats (Saanen and Alpine) to adapt to different
environment in Georgia and to maintain the productivity and some health parameters provided by the standards
were under the study. To determine the health status of the introduced goats, we studied physiological-biological
data of both breeds in different climatic zones. Observations were conducted in two farms (near Rustavi and in the
foothills of Mtskheta Municipality). Up to 100 goats of mixed age were under the experiment. From physiological
and biological data, we studied body temperature, respiration and pulse rate, and also general blood analysis.
Comparison of the obtained data with the standard values allowed us to conclude that the data are as close as possible
to each other. This proves that the goats have adapted well and the local conditions are quite satisfactory for them.
The high genetic potential of Saanen and alpine goat breeds and the results obtained by us allow to offer to farmers
reasonable advice-recommendations on breeding these breeds in different climatic zones of Georgia, which will form

prospects for long-term, sustainable development of the sector in the country.

Key words: Alpine goats; adaptation; Saanen goats.
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UDC 637
SCOPUS CODE 1103
https://doi.org/10.36073/1512-0996-2021-2-38-48

CPaBHeHHe (1)I/IBI/IOJIOI'0-6I/IOJIOI‘I/I‘IGCKI/IX AaHHBIX eBPOHefICKHX KO3, aJalITHPOBAHHBIX B FPYBHH,

CO CTaHAAPTHBIMHY AAHHBIMH IIOPOABI

Tea JKrentn [JemapTaMeHT arpapHBIX TeXHOJNOTHH, ['Dy3MHCKUII TeXHUYECKU#l YHHMBEpPCHTET,
I'pysus, 0192, T6unucu, npocnexr J. I'ypamumsuian 17
E-mail: Teajgentil973@gmail.com

Bacwmit [ymreamBmmm ~ JlellapTaMeHT arpapHBIX TeXHOJNOTHH, ['PysMHCKHII TeXHW4YeCKU#l YHHMBEpPCHTET,
I'pysus, 0192, Téunucu, npocnexr J. I'ypamumsuan 17

E-mail: vasil_gligvashvili@yahoo.com

Penensentsr:

I'. Toromm, MOKTOp CeNBCKOXO3SAMCTBEHHBIX HayK, Ipodeccop GakyabTeTa arpapHBIX HAayK M HHXHHEPHHTa
6uocucrem I'TY

E-mail: g.gogoli@agruni.edu.ge

T. Kauapapa, JOKTOp CelbCKOXO3SHCTBEHHBIX HayK, Ipodeccop dakyabTeTa arpapHBIX HayK M HMH>KUHEPHHTA
6uocucrem I'TY

E-mail: t.kacharava@gtu.ge

Annotanud. Bsum usydeHs! CllocOGHOCTH €BPOIEHCKNX BHICOKOYAONHBIX MOPOZ (3aaHeHCKUH 1 AJTBIIMHACKIIA)
aaNTHPOBaThCS K PAsHBIM YCIOBHSAM OKpy»Karouled cpensl I'pysuu, a Takxke CIIOCOGHOCTH K IOAJEPXKAHUIO WX
IIPOLYKTUBHOCTH M HEKOTOPBIX IIAPAMETPOB 3AOPOBbA, IPeLyCMOTPEHHBIX cTaHAapramu. Ilomumo sToro, Gsuin
u3ydeHs! (pU3HOI0r0-GHOIOrnYecKre JaHHbIe K03 00eHX IIOpOJ, [JIA OIpefefeHIs COCTOAHUS 3L0POBbS 3aBE3€HbIX
0co6eil B pa3JIMYHBIX KIMMAaTHYeCKIX 30HaX. DKCIIEPIMEHTHI IIPOBOAMIIACH Ha IBYX (epMax (Hezpaneko ot Pycrasu u B
ImpeATopbax MyHunumanurera Mruxera). DxcmepuMmeHT mnpoBoguici Ha 100 xosax pasHoro Bospacta. U3
q)HBHOHOFH‘IeCKHX ¥ GMOJIOTUYECKUX CBOMCTB MBI H3ydayjn TEMIIEpATYpPYy TeJld, 9aCTOTY AbIXaHMUS U ITyJIbCd, d TaKXKe
00wt ananu3 kposu. CpaBHeHHUe MOTyYeHHbIX HAMU JaHHBIX CO CTAHJAPTHBIMU II0Ka3aTe/IMHU II03BOJIMIIO CAENATh
BBIBOZ, UTO JAaHHbIE HCCIeLyeMOil IMOIY/IALHY, U CTAaHAApTHBIE JaHHbIE MAKCUMAJIBHO OJIM3KH APYT K APYTy. DTO
ZOKa3bIBAET, YTO KO3BI XOPOLIO aalTHPOBAIICH I MECTHBIE YCJIOBUSA [ HUX BIIOJIHE Y OBI€TBOPUTEIBHBL. BbICOKMI
reHeTUYIeCKUH IIOTe YAl K03 3aaHEeHCKOH 1 AJIBITHICKOM IIOPOJ, ¥ ITOTyYeHHbIe HAMU Pe3yJIbTaThl IO3BOJISIOT AaBaTh
d)epMepaM PpasyMHbIE€ COBETBI-DEKOMEHAIIHH 110 Pa3B€JEHNIO STHUX IIOPO/, B Pa3IMTHBIX KIMMATHIECKUX 30HaAX FPYSI/II/I,

YTO CO34ACT IMEPCIIEKTHUBBI AJIA JOJITOCPOYHOIO 1 YCTOfI‘{PIBOFO Pa3BUTHA OTPACIIM B CTPpaHeE.

KiioueBsie CI0Ba: Anpnmiickas Ko3a; 3aaHeHCKas K03a; IpUCIIoco6eHue.

3sb6boenzol mstowo 23.12.2020
d90mabzerol oskoeo 30.12.2020
bgerdmfgeoemos sbsdg s 21.07.2021
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Abstract. Plant extracts used in food production significantly improve the quality of food. Chemical composition
is the main prerequisites for the final use of plant extracts. The chemical composition of the extracts is affected by
the extraction method and conditions - temperature, duration and solvent. On the basis of experimental data optimal
conditions for the extraction of phenolic compounds from the fruits and leaves of blackthorn (Prunus spinosa) were
selected. Among the extraction methods used in the experiment, the highest content of phenolic compounds in
obtained extracts was observed during the ultrasonic extraction. A mixture of 0.25 parts of water and 0.75 parts of
96% ethanol showed best results from different volume ratios of water and ethanol. The optimal extraction time was
90 minutes. And the optimum temperature is 45°C. The total content of phenolic compounds in the extracts obtained
by the abovementioned method amounted is 35.62+0.17 mg-g'!(dry weight) for blackthorn fruits and 44,76 =+
0.08mg-g!(dry weight) for the leaves.

Key words: blackthorn (Prunus spinosa); extraction; phenolic compounds.
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Biuszue ycmoBHil SKCTPaKIMH Ha BEIXOJ, (GeHONBHBIX COeJUHEHUH U3 TUIOKOB U JINCTHEB

TepHOBHHKA (Prunus spinosa)

Huno FaMerJIn,uae JemapTaMeHT MUIIEBOI TEXHOJIOTHH, I‘pyBHHCKI/Iﬁ TeXHUYECKUN YHUBEPCUTET, I‘py31/m,
0192, Ilp. [. I'ypamuimsuan 17
E-mail: nino.gamkrelidze@gtu.ge

T'eopruit Ksapixasa JemapraMeHT muIIeBOi TeXHOMOTUY, [ PysSMHCKMI TeXHUIeCKUH YHUBEPCHUTET, [ pysus,
0192, ITp. A.I'ypamuursuiu 17
E-mail: g.kvartskhava@gtu.ge

PeriensenTsr:
I'. Tkemanazase, mpodeccop dakyapTeTa arpapHbIX HayK U MHXXUHepHHra 6uocucrem ['TY
E-mail: guram.tkemaladze@yahoo.com
M. Bepexxuanu, npobeccop dakyibreTa arpapHbIX HayK ¥ HEXXKUHepUHTra 6uocucrem I'TY

E-mail: malber@dr.com

AwnoTtanuda. PacturenbHble SKCTPAKThI, MCIOIb3yeMble B IHMILEBOM IIPOU3BOACTBE, 3HAYUTENBHO yIydWIAiOT
Ka4yeCTBO MPOAYKTOB MUTaHMUI. XMMUIECKHUII COCTaB ABIAETCA OCHOBHOM TIPeIOChLIKO [ KOHEYHOTO MCIIO0IB30-
BaHUSA PACTUTEIBHBIX DKCTPAKTOB. XMMHUYECKUH COCTaB HKCTPAKTOB OIpefesdeT CIIOCO0 U YCIOBHUA DKCTPAKIUU —
TeMIIepaTypa, IPOLOLKUTEIBHOCTh U DKCTpareHT. Ha OCHOBaHMM 5KCIIEPUMEHTAIBHBIX JAHHBIX OBLIN BBIGPAHBI
ONTMAaJIbHBIE YCIOBHUSA U3BIeYeHN A (HEeHONIBHBIX COeIUHEHUH U3 IUIOOB U JUCTheB TePHOBHUKA (Prunus spinosa).
Cpenu MeTOZOB SKCTPaKI[UH, UCIIOIb30BAHHBIX B OKCIIEPUMEHTe, HauboIblIee coiepxaHue HeHONbHBIX CoefuHe-
HUN B IOJIYYeHHBIX SKCTPAaKTaX HAGIIONANOCh NPH YIBTPasByKOBOH SKCTpakiuu. IIpu pasiudHBIX O6BEMHBIX
COOTHOIIEHUAX BOJBI U STAHOJIA HAMIy4lIue pe3ysIbTaTsl IMokasana cMmech 0,25 wactu Bogsl u 0,75 wactu 96 %-oro
srarona. OnTUManbHOe BpeMs SKCTpaKIuu cocTasisiio 90 munyT. A ontumarnsHas Temneparypa — 40 — 42 °C. O6mee
cozepkaHue (eHOTBHBIX COeTMHEHUH B SKCTPAKTaX, IIOJIyYeHHBIX YKa3aHHBIM CIIOCOOOM [If ILUIOLOB TEPHOBHUKA

cocrasuo 35,62 + 0,17 mr-r! (#a cyxoit Bec) u 44,76 + 0,08 mr-r! (Ha cyxoit Bec) [JIs TUCTHEB.
Kirouessie cioBa: TeproBHuK (Prunus spinosa); beHOTbHBIE COeTMHEHNS; SKCTPAKIIHS.
356bogrgol mstoo 08.02.2021
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Understanding the Essence of the Accrual Method According to the International Standards
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Abstract. Assumption of international accounting standards was considerable event in the accounting practice
of Georgia. One of the innovation was the introduction of "accounting policy" and establishment such an element in
the compilation of financial statements as "accrual method". Mentioned method was not used in Soviet accounting.
Based on his explanation, after the introduction of international standards, the definitions have undergone some
changes.

The article analyzes the implemented changes, definitions, given in international standards and conceptual
frameworks, outlook of various authors concerning subject matter and relevant conclusions drawn. Based on
researches have been proven that, the "accrual method" should be used by the enterprise in recognizing / reflecting
income and expenses and not in relation to assets and liabilities. Based on the reconciliation and analysis of different

definitions, the author's designation of the "accrual method" is proposed.

Key words: accounting policy; accrual method; international financial reporting standards; international

accounting standards.
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IlonnMmanme CyTH METOZa HAYHUCIEHNA B COOTBETCTBUH C MEXAYHAPOAHBIMH CTaHAAPTaAMH

Bupzuma JemapraMeHTa GU3HEeCC aAIMUHUCTPUPOBAHUA, [ PySHHCKUN TEXHUYECKUH YHUBEPCHUTET,
I'puranamsunu I'pysus, 0160, Téunucu, yia. M. Kocrasa 77

E-mail: grigalashvilibidzina@gmail.com

PeriensenTsr:

H. ®ammopaze, kaHAUKAT TEXHUIECKUX HAYK, IIpodeccop dakynbrera Gusnec-rexuomoruii I'TY

E-mail: n.failodze@gtu.ge

J. xamaronus, akafeMHU4eCKUH TOKTOP SKOHOMMYECKUX HayK, mpodeccop CyXyMCKOTO IOCyAapCTBEHHOTO
YHUBEPCHUTETA

E-mail: Dato.jalagonia@gmail.com

AnnoTranuda. Beezenne MeXZyHApPOAHBIX CTAaHAAPTOB OyXTajJTEPCKOrO ydera CTaj0 BAKHBIM COGBHITHEM B
6yxranrepckoil mpaktuke I'pysuu. OgHUM U3 HOBLIECTB CTAJO BBeJeHUE "yUeTHOH IIONUTUKH' U eé dIeMeHTa -
"MeToZia HauUCIeHUs" IIPU COCTaBIeHNH (PUHAHCOBOM OTYETHOCTU. JJaHHBIH METO, He UCIIOIB30BAICA B COBETCKOM
GyxranrepckoM ydere. C MOMeHTa BBeJeHHSI MEXIYHAapPOAHBIX CTAaHZAPTOB OYXTaJTEPCKOTO ydeTa OIpefeseHHI
"MeTo/ia HaYUCIeHUA" IpeTepIie Il HEKOTOPbIe U3MEeHEHNU .

B craTee mpoaHaIM3MPOBAaHBI BHECEHHBIE M3MEHEHUA B MEXIYHApPOAHBIX CTAHAAPTAX M KOHIEITYaJIbHBIX
OCHOBAX, B3TJIA/BI PA3IUYHBIX aBTOPOB 110 JAHHOMY BOIIPOCY U CJieJIaHbl COOTBETCTBYIOIIHE BEIBOABL. Ha ocHOBaHUU
HCCIIeJOBAaHNUA, YTBEPKAAETCS, ITO TPEIIIPUATHE SODKHO HUCIIOAB30BaTh "METOM HAauMCIeHUs [AJsS IPU3HAHUA/OT-
paXeHUA TOXOZOB U PACXOJOB, a He aKTUBOB U IaccuBoB. Ha ocHOBe cpaBHeHN: 1 aHaJIM3a Pa3INIHBIX OIpefieIeHUi

U B3IJIAA0B IIpEAJIaraeTCsa aBTOPCKOE OIIpelieIeHe "METO,II;a HAYHC/IeHus" .

KJIIO‘IeBBIe CJIOBA: MeXZYHapOJHbIe CTaHAAPTHI (bHHaHCOBOfI OTYETHOCTH; MEXAYHAapOAHbIE CTAaHAAPThI

6yxraJITepc1<0ro ydeTa; MeTO, HaYMCJIeHUA; YI€THaA IIOJINTHKA.
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Abstract. To neutralize the danger associated with business management there is a special security service in the
management system of successful companies the structure of which depends on the nature and scale of the business.

A medium-sized security service consists of four structural divisions: 1. Security; 2. Operative; 3. Analytical; 4.
Technical. In each, depending on the specifics of the activity , up to 1 or 10 employees can be employed. Every
business has its general and specific challenges. The main challenge still comes from direct competitors. Rivalry often
transcends civilized boundaries and escalates into physical or other confrontation, especially if there is a new "player"
in the segment. In the advanced countries of the West, in addition to state security institutions, there are private
detective and detective organizations, news agencies, studying scientific and consulting centers, which provide
various services on a fee-for-service basis. Coordination of state law enforcement agencies and private security
structures is sophisticated. There is created a special body, if necessary and it harmonizes their activities. It would be

nice to transfer this practice to Georgian conditions.
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BesomacuocTs B MEHEeAKMEHTE KOMIIAaHUH

Pama3 OTuHamsmiu [emapraMeHT 6U3HEC aAMUHUCTPUPOBAHNUA, [ PySHHCKUI TeXHUYECKUI YHUBEPCUTET,
I'pysus, 0160, Téunucu, yx. M. Kocrasa, 7

E-mail: r.otinashvili@gtu.ge

Penensentsr:

T. IleBunze, acconnrpoBaHHsIi mpodeccop dakyabreTa 6usHec-rexHonoruii I'TY

E-mail: tamar devidze@gtu.ge

H. Terenasa, accomuupoBaHHEIH Ipodeccop baKyabTeTa HHXEHEpPOH SKOHOMHKH, MeJMa-TeXHOJOTUH W
conuanpHeIX Hayk I'TY

E-mail: NatoGegenava@gtu.ge

AnHoTaua. Yupasnenne 6M3HECOM CBS3aHO C ONACHOCTAMHY, I MX HEHTPAIM3ALUH B CHCTEME yIIPABICHUL
YCIIENIHbIX KOMIIAHU# CyILIEeCTByeT CIel[uaabHasi CIyx6a 6e301acHOCTH, CTPYKTypa KOTOPOIi 3aBUCHUT OT XapaKTepa
n Macmtaba 6usHeca. Cryxk6a 6e30macHOCTH (GHUPMBI CPeJHEro pasMepa COCTOUT U3 YeThIPeX CTPYKTYPHBIX
moppaszenenuii: 1. oxpaHsl; 2. OIepaTUBHON; 3. aHAMUTHUYECKOH; 4. TeXHUIECKOH. B KaXZoM, B 3aBUCHMOCTH OT
crnenubUKU NeaTeTbHOCTH, MOXeT 3a/eficTBoBaHO OT ofHoro no 10 corpysHukos. B kaxxgom GusHece cymlecTsyeT
oburue u cnenududeckue mpobaemsr. OCHOBHAA IPOGIEMBI HCXOAAT OT NPAMBIX KOHKYypeHTOB. COIepHHYeCTBO
YacTO BBIXOZMT 3a PaMKM IIMBMJIM30BAHHBIX TPAaHUIl U IepepacTaeT B (U3MYECKOe HJIU HMHOE IPOTUBOCTOSHUE,
0COGEHHO €C/IM B 3TOM CETMEHTe IOSBJISETCS HOBBIA «UTPOK». B mepenoBrIx crTpaHax 3amaza, IMOMUMO OPraHOB
rOCyJapCTBEHHOM 6e301IaCHOCTH, CYLIeCTBYIOT YaCTHBIE JeTeKTUBHbIE OpraHU3aIuY, HHPOPMAaI[MOHHbIE aT€HTCTBA
1 ydeOHO-HayYHble UM KOHCYJbTAIlMOHHBIE IIEHTPHI, OKasbIBAIOLIMeE pa3IM4YHble YCIyTHM Ha ILIATHON OCHOBe.
HanmaxxeHa KOOpAMHAIUA TOCYZAapCTBEHHBIX IIPAaBOOXPAaHHUTENbHBIX OPTaHOB M YAaCTHBIX CTPyKTyp. Ilpnm
HeOOXOZMMOCTH CIEeIVaJbHBI OpraH TapMOHU3UPYeT HUX [geATeIbHOCTb. BhIO OBl HEIIOXO IEepeHEeCTH 3Ty

IIPaKTHKY B IPy3HH.
KirroueBble cioBa: 6usHec; 6e30macHOCTb; KOMIIAHNUS; KOHKYPEHINS PHIHOK.
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Abstract. The use of innovative technology in effective supply chain management and its concept is one of the
most important processes in the business sector, which includes the entire process that a product/ service goes
through from creation to the last customer.

The use of new technologies is important and necessary to increase competitiveness, therefore, the use of
innovative technologies in the supply chain management process is important because management is more efficient
and faster.

In addition, the paper covers the discussion of such important modern technologies as Radio Frequency
Identification (RFID), Drone, Big Data (BD), Robotic Process Automation (RPA), Artificial Intelligence, Internet of
Things (IoT), Blockchain.

The best example of the use of modern technologies in Georgia can be considered the effective management of
the joint supply chain of the Ministry of Justice and its LEPL with modern technologies. LEPL House of Justice uses
innovative technologies to provide citizens with more than four hundred services of LEPLs operating in the field of

governance of the Ministry of Justice, various public agencies and the private sector.

Key words: effective management; innovative technology; supply chain.
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Annortanua. KoHuenuus ynpasieHus LEenoYKoil MOCTABOK - 3TO JKM3HEHHBIA IMKJI BCErO IIPOAYKTa/yCIyTH,
KOTOPBII BKJIIOYaeT B ce6sI Ipoliece pa3paboTKU IPOAYKTa/yCayTH, IPOM3BOACTBA, IPOAAKH U UX IOCIEIPOAAKHOTO
06CIyKUBaHUS.

ViccmemoBateny ompemenuad LIECTh KIIOYEBBIX OGIACTeil yIpaBlIeHHS IEIOYKOHM IIOCTAaBOK: IIPOHU3BOACTBO,
IIOCTaBKa, MECTOHAXOXK/IEHNE, 3aIachl, TPAHCIIOPTHPOBKA U MHGOpMAIys. DTO IPOLeCcC, KOTOPBIH OIpesesseT He
TOJIBKO 3 (HEKTUBHOCTD pacIpeieIeH s, HO X Ka4eCTBO IIPOAYKTA, KOTOPHIH IOKYIIaeT IIOTpeGHTE k.

MoGuibHOCTS, THOKOCT M GeCIIPOBOAHBIE YCTPOMCTBA IIO3BOJILIOT MEHEHKepaM II0 YIPABIEHHIO IeIIOYKOM
[IOCTaBOK YIIPABJIATh BCEMHU IIPOLIECCAMM B LEMOYKe (ojlee CKOOPLMHUPOBAHHBIM U 3((GEeKTHBHBIM 06pasoM,
HE3aBHCHMO OT TOTO, Iie OHU (H3UIECKH PACIIOIOKEHBI.

MHor#e KOMIIaHUY CErOAHS UCIIOIb3YIOT TEXHOJIOTUHU YIIPABIEHUS LEIIOYKAMH IIOCTABOK, YTOOBI IO/ IeP>KUBATH
riaobanbHyo. Mcnons30BaHre MHHOBALMOHHBIX TEXHOJIOTHH obecreduT 3p(eKTHBHOCTD yIIPaBIeHUS LEIOYKON
IIOCTABOK, @ TAKXKe COKOHOMUT YeJIOBeYeCKUEe PeCYPCHI, JeHbIY U BpeM.

ITporpammuoe ofecredyeHne X TEXHOJOIMM OOJIAYHBIX BBIYHCIEHUN 3HAYUTENBHO OOJIErYaloT MOHUTOPHHT
MaTepHasoB U IPOLYKTOB U OIpeleieHHe UX MECTOHAXOXKAEHUS, STH AaHHbIe IIOCTOSHHO OOHOBIAIOTCSA aBTOMa-
THYeCKH. DTU TEXHOJIOTUHY TAK)Ke IO3BOJIAIOT KOMIIAHMSIM U3MEHSTh IPa(UKI IIPOU3BO/CTBA IIPOAYKI[UH U BISBILATH
IIpOGJIEMBI C 3aI1acaMy B IPOIECCe.

Hogeiiuve TeXHOJIOTMY IIOMOTAIOT YIIPABJIATH LEITOYKO IOCTAaBOK KOMIIAHUI, paGOTAIOMMX BO BCEX OTPACIIX, C
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Abstract. The reduction of state subsidies, the control of expenditures by insurance companies, the introduction
of ethical standards in medicine by health care institutions have increased the demand for additional investment.
One of the important factors for increasing the competitiveness of private medical institutions and the sustainability
of its activities is the formation of a marketing complex.

In order to popularize the services of medical institutions, the main tools of the marketing communication system
are used: advertising, public relations and so-called Synthetic means.

Medical marketing cannot be considered as just developing good services and delivering it to customers. Medical
facilities should also establish close links with existing and future clients. Marketing activities should ensure the
creation of new medical services and the development of existing medical services. It is important to increase the
role of the state in regulating the medical market in order to promote healthy competition among suppliers and the

unwavering improvement of the quality of medical services.

Key words: marketing communications; medical marketing; medical market.

ISSN 1512-0996 b3v-ob 3GM3gdo — Works of GTU — Tpyas: ITY
www.shromebi.gtu.ge 93 Ne2 (520), 2021



B0bbBglo, dg6gxd9bAHO ©s dMWMEHGNWO seMogbgs — Business, management and accounting —

UDC 659.4
SCOPUS CODE 1405

Bushec, MeHePKMEHT H GyXTalTePCKHUH yueT

https://doi.org/10.36073/1512-0996-2021-2-85-94

CrpaTteruu pasBuUTHA MapKeTHHTa B cpepe MeIUITUHEI

Masnana Marpazgze

Kerepan
Kyrarenaznse

KereBan
Bypmymanze

PeriensenTsr:

JemapraMeHT IIPOM3BOJCTBEHHBIX HHHOBAaIMM W MeHEIXXMEHTa OIeparfiii,
I'pysunckuii rexundeckuii yuusepcurert, ['pysus, 0160, Téunucu, yia. M. Kocrasa, 75.
E-mail: mmaghradze@gmail.com

JemapraMeHT IIPOM3BOJCTBEHHBIX HHHOBAaUIMA W MeHEIXXMEHTa OIeparfiii,
I'pysunckuii rexundeckuii yuusepcurert, ['pysus, 0160, Téumucu, yia. M. Kocrasa, 75.
E-mail: kkutateli@gmail.com

JemapraMeHT IIPOM3BOJCTBEHHBIX HHHOBAaUIMA W MeHEIXXMEHTa OIeparfiii,
I'pysunckuii rexundeckuii yuusepcurert, ['pysus, 0160, Téunucu, yia. M. Kocrasa, 75.
E-mail: ketevan.burduladze@gmail.com

M. Kuknapgze, npodeccop daxyapreTa HHOOPMATUKU U CUCTeM yupasieHus I'TY

E-mail: m.kiknadze@gtu.ge

H. Be6namsunm, acconnrpoBaHHbIN podeccop dakyabreTa SHEPTeTUKY U TeleKoMMyHuKanuu I'TY

E-mail: natobebiashvili@yahoo.com

Amnnoranusa. CokpaueHye rocy;apCTBeHHbIX CyOCH AN, KOHTPOJIb Ha/, PACXOJAMHU CTPAXOBbIX KOMIIAHUI, BHE-

peHue 3STUIECKUX CTAHAAPTOB B MEAUIIMHE YIPEXKACHNUAMHU 34PABOOXPaHEHUA YBEINININ IIOTPE6HOCTI> B TOIIOJTHH -

TE€JIbHBIX WHBECTUIIUAX. O,Z[HI/IM M3 BAXXKHBIX q)aKTOPOB IIOBBIIIEHUA KOHKYPEHTOCHOCO6HOCTI/I YaCTHOTO MEAUIIVHC-

KOI'O YYpeXAeHHUI 1 yCTOﬁ‘IHBOCTH €ro AeATeJIbPHOCTU ABJIAETCA Q)OPMHPOBaHI/Ie MapKeTHMHI'OBOTO KOMILJIEKCA.

B oeadax IIOIMyJIApru3alvi YCIyTr MEeAUIIHHCKHUX y‘IPEX(,ILeHI/Iﬁ HCIIOJIB3YIOTCSA OCHOBHBIE MHCTPYMEHTBI CHCTEMBI

MapKEeTHHTOBBIX KOMMyHHKal[I/II;'IZ PpeKjIaMa, CBA3U C O6H.L6CTBBHHOCTBIO 1 TaK Ha3bIBa€MbI€ CHHTETHUYECKHE CPEACTBA.

MepunuHCKU MapKeTHHT HeJb3f PacCMAaTpUBAaTh KaK IPOCTO Pa3pabOTKy XOPOLIMX YCIYT M UX JOCTaBKY

KJINEHTaM. MCZI;I/IIJ;I/IHCKI/IB YUIpeXAeHHUI TaKXKe JOJDKHBI YCTAHOBUTD TECHBIE CBA3U C CyIIECTBYIOIIMMU 1 6y,ZI;y].LLI/IMI/I

KJINEeHTaMu. MapKeTI/IHI‘OBaH AeATeIPHOCTh OOJIXKHA obecIieuynBaTh CO3IaHM€ HOBBIX MEAHUIWHCKUX YCJIyT B pa3-

BUTHE CyIIECTBYIOIINX MEAUIINHCKHUX yCIYT. Baxxuo YCHIINTD POJIb ITOCYyAapCTBa B PEryJIHMPOBAaHUM MEAHUIUHCKOTO

PBIHKaA, 4TOOBI CIIOCOGCTBOBATH S,HOPOBOﬁ KOHKYPEHIIMM MEXZY IIOCTABIIMKAMH N HEYK/JIOHHOMY IIOBBIIIEHHIO

Ka4yeCTBa MEIUIUMHCKUX YCIIYT.

KJIIO‘IeBBIe CJIOBA: MAapKETUHI'OBble KOMMYHUWKAIIUU; MCZLI/II_];PIHCKI/II;'I MAapKETHHT; Me,ILI/II.l;I/IHCKI/Iﬁ PBIHOK.
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Investigation of Azambur Mirabilite Deposit and Lake Water to Obtain Anhydrous
Sodium Sulfate
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E-mail: tamara2903@gmail.com
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Zh. Gurjia, Doctor of Chemistry, Head of the research laboratory of the research firm Gamma LLC
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Abstract. Under the influence of environmental conditions, the article examines the change in the physical and
chemical properties of the natural brine system containing sodium sulfate, which is located in Georgia, on the
territory of the municipality of Sagarejo. To this purpose in November-June 2019-2020 the full chemical com-
positions of natural brine were studied at one-month intervals. The following ions were studied in brine: SO4*, CI,
HCOs, COs*, Na*, K, Ca* and Mg?-.. In water samples, conductivity was also measured. The concentrations of the
studied ions in the natural brine vary with the season, in particular, all the studied ions begin to decrease in the fall,

sharply decrease in the winter, increase in the spring and significantly increase in the summer.

Key words: brine; deposit; Mirabilite; natural resource; Sodium Sulfate; Thenardite.
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HccnemoBarue MeCTOpOXKZEeHMA MUPaOMUINTa A3aMOyp M BOAEI O3€pa C L[eJIbIO IOy IeHUI
6e3BOfHOTO Cysbdara HATpUA

Tamap Hacyamswuiu JemapTaMeHT XUMUYECKUX U OHOJIOTHYeCKUX TeXHOMOTHH, I pysHHCKMiT TeXHUIeCKUit
yausepcuret, I'pysus, 0160, Téurucu, yi. M. Kocrasa, 69
E-mail: tamara2903@gmail.com
Mapner JemapTaMeHT XUMUYECKUX U OHOJIOTHYeCKUX TeXHOIOTHH, I pysHHCKMiT TeXHUIeCKUit
MuenTHIIBUAIN yHusepcuret, I'pysus, 0160, Téurucu, yi. M. Kocrasa, 69

E-mail: m.mchedlishvili@gtu.ge

Penensentsr:

T. PanaBaHWIIBMIM, KaHIUJAT TeXHUYECKMX HAyK, Ipodeccop GaxyppTeTa XMMHYECKOH TEXHOJOTHH MU
metasrypruu ['TY

E-mail: t.palavandishvili@gtu.ge

XK. I'ypmxus, DOKTOp XMMHYeCKMX HAyK, 3aBeflyIOI[UH HayJIHO-MCCIefOBaTenbcKod maboparopueit OO0
«'amMma».

E-mail: zh.gurjia@gamma.ge

Awnnortanusa. Ilon BrusHMEM YCIOBH OKpy’Kalolleil Cpeipl B CTaTbhe PacCMaTpUBAETCSA M3MEHEHHe (GU3MKO-
XUMHUYEeCKUX CBOMCTB IIPUPOJHOM CHCTEMBI PAccoIa, ComepKamei cyrbdar HaTpusA, KOTOPHIi HaxoguTcs B ['pysnu,
Ha TeppuTopuu MyHununanurera Carapemxo. C atoit mensio B Hos6pe-uioxe 2019-2020 rr. nccrefoBacs IOIHBIN
XMMHMYECKUI COCTaB IPUPOSHBIX PACCOJIOB C HHTEPBAIOM B OJUH MecAll. B paccose GBLIN HCCIeZOBaHbI CIEAYIONIME
nousr: : SO+, Cl', HCOs, COs?, Na*, K*, Ca* u Mg?. B nmpo6ax Bozs!, Takke GbIIa H3MepeHa 3JIeKTPOIPOBOLHOCTS.
KonuenTpanuu ucciefyeMbIX HOHOB B IPUPOSHOM PaccoJie MeHAIOTCS II0 Ce30HaM, B YaCTHOCTH, BCe MCCJIeZOBaH-
Hble MOHBI HAYMHAIOT YMEHbIIAThCA OCEHBIO, PE3KO YMEHBIIAIOTCA 3UMO¥, YBEJIMYUBAIOTCA BECHOM U 3HAYUTEIBHO

YBEJIMYINBAIOTCA JIETOM.

KitoueBbie CI0Ba: MeCTOpOK/ieHNE; MUPAGHIIT; IIPUPOLHBIE PECYPCBL; PACCOI; CyIb(paT HATPHUS; TEHAPLHT.
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Abstract. The International Security Conference held in Munich in February 2007 laid the foundation for the
formation of the new world order. After the collapse of the Soviet Union and the end of the Cold War, everyone
thought that Russia would choose the way for pro-Western democratic development. In the first stage, it seemed
that the Russian Federation was making a choice in favor of the free world. However, the weakness of both the state
and style of oligarchic governance showed that the conclusion was premature.

Although civil society was developing in Russia and after some time it could achieve concrete successes, the
Russian political leadership under the leadership of Boris Yeltsin was unable to solve the acute problems facing the
state. The strengthening of the Russian state is linked to the coming to power of Yeltsin's successor, Vladimir Putin.
As a result of effective counterterrorism operations, the authority of Russian president has increased significantly.

Putin aimed to change pro-Western orientations to Eurasian. We think, it was a natural occurrence for Russia,
but it would inevitably lead to a confrontation with the West. The 2007 Munich International Security Conference
is a clear example, where the Russian president strongly criticized the existence of a unipolar world and initiated

foundation of a new phase of confrontation with the Euro-Atlantic space.
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Amnnoranua. B despane 2007 roga koHbepeHIMS 10 MEXAYHAPOAHON GesomacHOCTH B MIOHXEHe CYUTAeTCs
TOYKOM OTYeTa HOBOro Muposoro mopsazka. Ilocie pacmaza Coserckoro Coro3a M OKOHYAHMA XOJIOZHON BOIHBI
Kasasoch 651, 4To Poccus 6ymer pasBuBaThCA B IIPO3aNafHOM [eMOKpaTUYeCKOM HampapieHuu. Ha mepBoM srame
65110 04eBUAHO, uTo Poccuiickas QPenepanus feaer BbIGOp B 1I0IB3Y CBOGOZHOTO MHUPA, OAHAKO, KAK BBIACHUIOCH
II03)Ke, C1a60CTh FOCYJaPCTBA U CTUJIb OJTUTAPXUYECKOTO ITPaBIeHHs Jaly CBOU ILIOAHI, U B Pe3yJIbTaTe OKa3alIoch,
YTO BBIBOABI ObLIH mocHemHbIMU. CTOUT OTMETHTD, ITO TPaXkJaHCKoe obiecTBo B Poccuu pasBuBaiock J0CTaTOUHO
IIO3UTUBHO U MOTJIO CO BpeMeHeM HCIIPaBUTh cuTyanuio. OLHAaKO, POCCHUICKOe IIOJIUTUIECKOe PYKOBOJCTBO BO IJIaBe
c Bopucom EnpuHBIM He CMOTJIO PELIUTh OCTPEIe IPOGIEMBL, CTOSIINE IIepe, TOCYZaPCTBOM.

YKpelleHHe POCCHMCKOTO TOCYZAapCTBa HAYMHAETCA C IpUxofa K BiaacTu Biagumupa IlyTuHa, mpeeMHuKa
Bopuca Enxsuuna. B pesynprate a9 peKTHBHIIX KOHTPTEPPOPUCTHIECKUX OIIepalliii aBTOPUTeT IIpe3uzenTa Poccun,
Bragumupa Ilyruna szaumurensHo Bbipoc. llenpio Ilytuna 6BInO H3MeHHe IpO3allafHBIX OPHEHTAIUMi Ha
eBpasuiickue, 4To, Iyi1 Poccuu GBLIO eCTECTBEHHBIM fABJIEHHEM, KOTOpOe U IIPUBEIO K KOHQPOHTAIIUU C 3aIafoM.
Slpxum mpuMepoM aToro aBiferca MioHxeHCKas KoHbepeHnua no 6esomacHoctu 2007 roza, rae B cBoeil peun
mpe3uieHT Poccum pesko KpHUTHKyeT CylecTBOBaHME OJHOIIOJIAPHOTO MHPA, TAKUM 0Opa3oM HauaB HOBBIM 3Tall

IIPOTUBOCTOAHHA C €BPOATIIAHTUYIECKHUM IIPOCTPAHCTBOM.
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General Description of Hydrogen Sulfide Mineral Waters on the Left Bank of the Alazani River
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Abstract. The study object is located in the main hydrographic unit of Shida Kakheti - on the left bank of Alazani
river, along the southern slope of the Greater Caucasus and includes a strip starting from the village of Shakriani
(Telavi district), ending with the regional center Lagodekhi (Lagodekhi gorge, left tributary of the Alazani river).
Within this zone, hydrogen sulfide (H2S) mineral springs are prevalent. Besides, these waters are opened by
exploratory - hydrogeological wells. Among these springs, "Torghva Bath" and "Lagodekhi Bath" are especially
popular among the local population. The first of these is located in the upper reaches of the Story Valley, and the
second - in Lagodekhi gorge, 7 km away from the settlement. The mineral springs "Muni Tsakaro" and "Mkrali
Waters" are also important for their healing properties. Based on the analysis of theoretical and field materials,

Kakheti hydrogen sulfide waters are characterized in detail and possibly their use for resort purposes.

Key words: Alazani River; aquifer; deep circulation groundwater; hydrogen sulfide; infiltration.
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OO6mas xapaKTepUCTHKA CEPOBOZOPOAHBIX MHHEPAIbHBIX BOZ, Ha IeBOM Gepery peku AJlasaHu
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Amnotanua. O6beKT 1ccIe0BaHNs PACIIOOXKeH B OCHOBHOM ruziporpadudeckoit enunune [lluna Kaxeru - Ha
7eBoM Gepery peKu AJasaHu. BLOJb I0XKHOTO CKIoHa Borsmoro KaBkasa 1 BKiII09aer M0I0Cy, HAYMHAOIIYIOCS OT C.
IMakpuanu (TeraBckuil paitoH), 3aKaHYMBAIONIYIOCS pailoHHBIM ueHTpoM Jlaromexu (yumense Jlaromexu, JeBbIi
IIPUTOK peKku AjazaHu). B 3To0il 30He mpeobiazaioT cepoBogoposusie (H2S) Mmunepanpasle nctounuku. Kpome toro,
STH BOZBI BCKPHITHL PasBefOYHO-TUPOTEOJIOTHYECKUMU CKBaXWHAaMU. Cpelnu STUX MCTOYHHKOB 0CODOOM
IOIIYJIIPHOCTBIO Y MECTHOTO HacesleHus monb3ytorcs «TopreuHckue 6anu» u «Jlarogexckue 6anu». [lepBsiil u3 HUX
HaxoguTcA B BepxoBbax CTOpCKUI NOJHHSI, a BTOPOi - B ymeinse Jlarogexu, B 7 KM OT Ioceiaka. MuHepaibHbIe
ucrounuky «MyHu Ilxapo» u «Mkpanu Boab» Takke BaXXHBI CBOUMY J1edeOHbIMHU cBoiictBamu. Ha ocHOBe aHanu3a
TEOPETUYEeCKUX M IIPOMBICIOBBIX MaTepHajoB CEPOBOZOPOAHBIE BOXbI KaxeTWu HeTasbHO OXapaKTepH30BaHBI U

BO3MOXXHO HX HCIIOJIb30BaHNE B KYPOPTHBIX IIEJIAX.

KiriogeBbie C/10Ba: BOZOHOCHBIH TOpPUBOHT; MHGUIBTPALMS; [OA3eMHbIE BOABI ITyGOKONH LMPKY/IALNY; peKa
AJTa3aHy; CepoBOZOPO/.
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Abstract. Based on the description of the geological structure and hydrogeological conditions of the area in
question, there is an opinion about the formation of hydrogen sulfide in groundwater. However, this view differs
from the classical theory of sulfate reduction. It is substantiated that the production of hydrogen sulfide in
groundwater due to the action of sulfate bacteria takes place not only in the recovery environment, but also in the
oxidation zone. The validity of this view is confirmed by the analysis of deep hydrogeological wells and field survey
data. Existence of hydrogen sulfide mineral springs within Kakheti is related to carbonate flysch. Their formation,
circulation, including natural solutions is entirely in the form of carbonate flysch and is probably the origin of the
formation of hydrogen sulfide healing waters. In addition to the mineral springs of Kakheti, the wide prospects of
practical use of these waters are discussed, which is related to the picturesque nature and excellent climatic

conditions of the area, which provides a great opportunity for resort-medical construction in the Kakheti region.
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E-mail: t.mikava@gtu.ge

PeriensenTsr:
H. Ilonopazgse, mpodeccop ropro-Treosoruyeckoro dakynasrera ['TY
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Amnnoranua. Ha o6mem GoHe XapaKTepPUCTHKH Te0JIIOTMYECKOr0 CTPOEHUSA M THUAPOTe0IOTUYeCKHX YCIOBUN
06CyX/1aeMOi TEPPUTOPUH, CYLIECTBYET OPUTMHANIBHOE cooOpaxkeHre 06 06pasoBaHUK M HAKOIJIEHUU CEPOBOJO-
pPoZa B HCCIeNOBAaHHBIX INOJ3EMHBIX BOJAX, IIPHYEM 3TO COOOpaKeHMe OTIMYAeTCS OT KJIACCHYECKOH Teopuu
cynasdaTpeAyKuuii, a UMEHHO TeM, 4TO 0Opa3oBaHUE CEPOBOZOPOJA IO BO3ZeHCTBHEM CyJIbdaTperyLHUPYIOMUX
GakTepuii, IPOUCXOAUT HE TOIBKO B BOCCTAHOBUTEIBHBIX YCJIOBHAX, HO U B OKUCIUTEIBHOH 30HE IIPU IIOMOIIU
KU3HeJeATeIbHOCTH CIeNU(PUIeCKUX BHAOB Pa3IMYHBIX IPYNI MHKPOOPTaHU3MOB. JIOCTOBEPHOCTH STOTO COOG-
paXXeHH OCHOBaHA Ha Pe3yJIbTaTaX aHaIN30B [NIyOOKHX 'UAPOre0JIOTNIeCKUX CKBAKUH U MOJIEBBIX UCCIeTOBAHUAX.
B 3ome roproit Kaxetun cymecTBoBaHIe CepeBOOPOSHBIX MUHEPAJIBHBIX BOJ, Ha IIPAMYIO CBA3aHO ¢ dunmamu. Mx
dbopMupoBaHUe U JajabHeHIIAas TUPKYIULNA, C YIeTOM BOZHBIX BBIXO/OB, IIOJIHOCTHIO IIPOMCXOAAT B KaPOOHATHBIX
(bauIIeBRIX pAJaxX Ha JIeBOH CTOpPOHe peKH AJa3aHH U, IO BCell BepOATHOCTH, NIPEJCTaBIAIOT COOOM HadalbHYIO
CyOCTaHIIMIO BOSHHKHOBEHMS CEPOBOZOPOIHBIX Je4eOHBIX Boj. Kpome Teopermueckux Bompocos renesmca Ka-
XeTUHCKUX MUHEPAJIbHBIX BOJZ, PACCMOTPEHHI IIMPOKHE IEePCIeKTHUBHI IIPAKTUYECKOTO IPHMeHeHHUd 3THX BOJ,
HapALy ¢ HeOGBIKHOBEHHO KPacOTO IPUPOABI U OTIMYHBIMU KIMMAaTHY€CKUMHU YCIOBUAMU.

KiioueBble (JIOBA: TuApOreOXMMHWYECKAs 30HATBHOCTD; KapOOHATHBIM (uuur; obmas KraccuUKaIus;
To/i3eMHbIe BOZbI; peKa Aa3aHu.
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Abstract. The determining factor for the efficient operation of electrical systems is their stability. To ensure
stability, it is important to establish links between neighboring electrical systems, enhance the capacity of
overloading and unloading power plants, improving the flexibility of power plants, etc.

For electrical systems with high autonomy, it is also important to solve the problems of power control by the
installations of the system itself, including the combined cycle power units, the main purpose of which is to cover
the base load of the grid. The studies carried out by the authors of the article have shown that the tasks of regulating
the load of electric power systems can be solved by using power units of a gas turbine combined cycle. In order to
achieve this, it is required to identify and realize deep unloading capabilities of such power generating units. In
standard conditions the combined cycle power generating units are utilized for covering base loads, and their
participation in a daily regulation of the grid load is not considered. However, the concept of the combined power
control method suggested by the authors of this article involves combination of quantitative and qualitative
regulation methods of the gas turbine component which significantly expands the unloading range of such power

generating units and increases their engagement in regulating the power system loads.

Key words: cycle; combined; equipment; gas producer; gas turbine; power generating unit; power grid; power

system; unloading.
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Awnnoranusa. Onpegensromum baktopom 5bPeKTUBHON paGOThI 3TEKTPOCUCTEM SBIASETCA UX CTAOUIBHOCTS.
s obecreyeHus CTAOMIBPHOCTH BaXKHOE 3HAUYE€HUE MMeeT YCTAaHOBJEHHE CBA3€il MeXAy COCeTHHMU DJIEKTPO-
CHCTeMaMU, yCHIeHNe BO3MOXKHOCTE! Ieperpy3KH U PasTPy3KH IeKTPUYECKUX CTAHIUH, YIydlIeHe I0KasaTeren
MaHeBPEHHOCTH SHEPreTUYeCKUX YCTAaHOBOK U T.,.

s 97IeKTPUYeCcKHX CUCTEM C BBICOKOM aBTOHOMHOCTBIO Ba)KHOe 3HaUYeHUE HMeeT TAKXKe pelleHue 33434
PeryIupoBaHUs MOLIHOCTH yCTAHOBKAMU CAMOM CHCTEMEI, B TOM YKCJIe SHEPreTHIeCKUMHU 6I0KaMyu KOMOMHUPOBAH-
HOTO I[MKJIa, OCHOBHOE IIpe/iHa3HaUYeHKEe KOTOPHIX TOKPhITHEe 6a30Boii Harpysku rpaduka. VicciemoBanus, IIpoBeeH-
HbIe aBTOpaMM paboThl, IIOKA3aIX, YTO 3afadYd PEryIHMpPOBAaHUA HATPY3KU DIEKTPOIHEPreTHYeCKUX CHCTEM MOLYT
OBITH paspelIeHbl IIyTeM KCIIOIb30BAHMS SHEPro6IOKOB rasoTypOHMHHOIO KOMOMHHUPOBAHHOIO IUKiA. [l1s 3TOTO
HeOOXOZVMBI BBIIBJIEHUE U Peasn3alii BOSMOXKXHOCTEH ITTy0OKOM pasrpysKu TaKUX SHEProOIoKoB. B cranmapTHBIX
YCJIOBUAX DHEProOIOKM KOMOMHIPOBAHHOTO IIUKJIA UCIIOIB3YIOTCS AJIA MOKPITUA 6a30B0ii 4acTU rpaduKa HarpysKu
9JIEKTPOCUCTEMBI — UX Y9aCTHEe B CYTOYHOM PETyIMPOBAHIY HATPY3KU CHCTEMbI He PACCMaTPUBAETCs. XOTS KOHIIETI-
IUg KOMOMHHPOBAaHHOTO METOZA YIpPaBJIe€HUA MOIIHOCTHIO, KOTOpas IIpeJJjlaraeTcsi aBTOpPaMM NAHHOH paboTsI,
IIpeZlyCMaTpHUBaeT COBMelLleHMe KOJIUYEeCTBEHHOIO M KAa4eCTBEHHOTO METOZOB YIPaBJIe€HUA ra3oTypOMHHBIM KOM-
ITIOHEHTOM D5Hepro6oKa, YTO CYIIEeCTBEHHO pacCIIHpseT PasTpPy30YHBIH AMANa30H TAKUX SHEProOIOKOB U YBEIH-

YMBAET CTEII€HDb UX YIACTHA B PETYJINPOBAHNY HATPDY3KH 3JIEKTPOCHCTEMBL.

KirioueBbie c1oBa: rasosast Typ6uHa; KOMOUHUPOBaHHBILI; PasrpysKa; yCTAHOBKA; LIUKII; SJIEKTPUIECKAs CHCTe-
Ma; SHEpPToGJIOK.
356bogrgob mstomo 05.02.2021
d90mabzemol ovstoeo 24.02.2021
b9emdefigtoemos osbsdg s 21.07.2021
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Abstract. The role of military bridges in military-civilian operations is very important. The introductory part
briefly discusses the classification of military bridges and their brief history of development, highlighting the
importance of military bridges during hostilities.

The main part discribes the usage of military-engineering subdivisions, in particular, military bridges, during
civilian military operations, such as their use in the elimination of natural or technogenic disasters. The article
discusses examples of the use of military bridges in the last part of the history of Georgia, their importance during
the liquidation of the crisis, such as: the use of a military bridge (KM-02T) in the construction of IDP settlements in
the post-war Georgia, the use of infrastructure damaged by the Nenskra River in the Svaneti region, and the use of
spinal bridges over the Terg River in Kazbegi Municipality.

The use of military bridges is one of the best examples of military civilian operations.

Key words: fighter bridges; leading bridges; military civilian operations; spinal Bridges.
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Abstract. The priorities of military science, particularly military engineering organization and its structure
against the background of today’s threats and challenges, the role of military sciences on the different stages of the
development of defense capabilities of the country are crucial. The main attention is focused on the development of
engineering structures and subdivisions that should ensure the growth of the country’s defense capabilities and
engineering potential based on the principles of total defense. The military engineering organization will be put into
operation in the total defense scheme and will ensure the creation of a unified engineering system of the country.

An idea of engineering headquarter means that it will be the part of the General Staff of the Defense Forces and
ensures the improvement of management and control of engineering operations, as well as management and
preparation of infrastructural projects to increase engineering capabilities. There is given comparison and balance
concerning engineering functions and levels of operations in every stage of warfare.

The structures of engineering subdivisions that should be put into operation to improve engineering capabilities

to perform engineering operations on strategic, operational and tactical levels are also discussed.

Key words: military organization; military engineering organization; total defense; united state engineering

system.
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Amnoramua. O4eHp BaXHBI NPHUOPHUTETHI OPTAaHW3AllMU BOEHHOTO JIeNa, B YACTHOCTH, BOEHHO-HHXKEHEPHOMN
OpraHu3aLNMY, ee CTPYKTypa B CBeTE COBPEMEHHBIX YIPO3 ¥ BBI30BOB,  TAK)KEe STAIIbI Pa3BUTHA 0OOPOHOCIIOCOGHOCTH
ctpausl. OCHOBHOe BHUMaHUE YIeIfeTCs PasBUTHIO HIDKEHEPHBIX CTPYKTYP U HOZpasfiesleHui, KOTOphIe TOJDKHBI
o6ecIte4rBaTh IOBBIIIEHIE 000POHOCIIOCOOHOCTH U HH)KEHEPHBIX BO3MOXKHOCTEH CTpaHbI Ha IPUHIIUIIAX TOTAIBHOM
3auruThl. BoeHHO-MH)XXeHepHAs opraHu3aimus OyZeT BBeJeHa B OOLIYIO cxeMy OOOpPOHBI U OGECIIeYHT CO3JaHUe
eIVHOM UH)XEHEPHOM CHCTEMBI CTPaHBL.

Wnes nmxeHepHoro mTaba, koropast Oyzer wacTsio 'eHepansrHoro mra6a Cun o6OpOHBI M OGECIIEYHUT YIIyd-
IIeHHOE yIpaBieHNe U KOHTPOJIb MH)XeHEPHBIX ONlepaIuii, a TAaKKe ylnpaBieHe HHPPACTPYKTYPHBIME IPOEKTaMU
" ux HO,ILI'OTOBKY C II€JIBIO yBeJII/I‘IeHI/IH WHXE€HEPHBIX BO3MOXKHOCTEMH. CpaBHI/IBaIOTCFI 48 ypaBHOBeH.II/IBaIOTCH HHXe-
HepHble QYHKIIUN U YPOBHU OIl€palldii Ha BCEX dTAIlaX G0eBBIX JeICTBUIL.

Taxoke 0OCYXZAIOTCA CTPYKTYpPHl WHXXEHEPHBIX dacTel, KOTOpble HEOOXOLUMO BHEAPHUTb IJ YIy4LIEHUS
WHXEHEPHBIX BOBMO}KHOCTefI, tITO6]§:I HMMETDb BO3MOXXHOCTSD BBIIIOJIHATHh NMHX€HEPHBIE OIl€paAl Y KaK Ha TAKTUIECKOM,

TaK M Ha OII€PATHBHOM M CTPATETHIECKOM YPOBHIX.

KiioueBble CI0Ba: BOeHHAas OPraHM3aLys; BOEHHO-WH)KEHEPHAs OPTaHU3ALWA; eAWHAA TOCYZAAPCTBEHHASL
HMHXeHepHasd CUCTeMa; TOTaJIbHasg 060pOHa.
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Abstract. When the pressure of natural gas changes, a significant level difference appears between the gas control
point and the location of the consumer. In this case, the pressure value may exceed safety standards. In buildings,
supplying gas to the burner with a value other than the nominal pressure causes incomplete combustion of the fuel
and the formation of carbon monoxide. Leakage of natural gas at pressures above the nominal leads to a rapid increase
in the percentage of gas in the room air above the lower concentration limit of explosiveness, which makes the
mixture explosive. In this regard, in some countries, building codes do not allow gasification of buildings above 10
floors. In Georgia, such a ban does not exist and this problem becomes relevant, since a large number of high-rise

buildings have been built in the country and almost 100% of them are gasified.

Key words: explosive limit; gas supply; gas control point; gas burner; high-rise buildings; safety standards.
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Awnnotanus. [Ipy n3sMeHeHNY JaBIeHNs IPIPOLHOTO rasa MOABIIeTCs 3HaYNTe bHAs PAsSHUIIA YPOBHEH MEXAY
ra3operyJIATOPHBIM IIYHKTOM M MeCTOIIOIOXXeHUeM IoTpebuTesnd. B aToM ciyyae 3HaueHHUe JaBIeHUS MOXET IIpe-
BBICUTh HOPMBI Ge3omacHOCTH. B 3maHudAX, mojaya rasa Ha TOPEJIKY, CO 3HaUeHUeM, OTINYHBIM OT HOMHHAIbHOTO
ZlaBJIeHNsd, BBI3BIBAET HEIIOTHOE CTOpaHUe TOIUIMBA M 06pasoBaHHe yrapHOTO rasa. YTedka IIPUPOFHOTO rasa Ipu
ZaBJI€HUU BbIlIe HOMHHATIBHOTO IPUBOJUT K OGBICTPOMY yBEIWYEHUIO IPOLEHTHOTO COZEP)KaHHs rasa B BO3LyXe
IIOMeIeHHs BhIlIe HIDKHETO KOHIIEHTPALIMOHHOTO IIpefiesia B3PHIBAEMOCTH, UTO JeaeT CMeCh B3PhIBOONACHOM. B
CBA3KM C OTHM B HEKOTOPBIX CTpaHAX IIO CTPOUTEJIbHBIM HOPMaM HE€ OOIIyCKaeTCA rasmbnxal_mﬂ B,HaHHﬁ Beimze 10
sTaxeit. B I'pysuu Takoro 3ampera He CyLIeCTByeT, ¥ JaHHAA IPO6IeMa IPHOOpeTaeT aKTyaIbHOCTD, TaK KaK B CTPaHe

ITOCTPOEHO GOJIBLIOe KOJINYECTBO MHOTOITAXXHBIX 3ganuil u oyt 100% 13 Hux ra3suduipoBaHsI.

KJIIO‘IeBBIe CJIOBa: I‘aBOCHa6)KeHI/Ie; Ta3oBasA TOPEJIKa,; I‘aBOPeI‘yHHTOPHLIﬁ IIYHKT; MHOTO3Ta’>XHbI€ 3OaHH;

HOPMBI 6630H3CHOCTI/I; IIpenes B3pbIBA€MOCTH.
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Abstract. We consider the statics case of the theory
of linear thermoelasticity with microtemperatures and
microstrech materials. The representation formula of
differential equations obtained in the paper is expressed
by the means of four harmonic and four metaharmonic
functions. These formulas are very convenient and useful
in many particular problems for domains with concrete
geometry. Here we demonstrate an application of these
formulas to the III type boundary value problem for a
half-space. Uniqueness theorems are proved. Solutions are
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Introduction. One of the basic methods solving
three-dimensional problems of rigid deformable bodies
is the Fourier method, which is based on the solution of
differential equations of a given model by the method of
separation of variables in a certain system of curvilinear
coordinates. In case the construction of system of
differential equations turns out complicated, its solution
can be represented by a simple solution of Laplace and
Helmholtz equations. Representations proposed by
W Kelvin, J.Hadamard, J].Boussinesq, M.papkovich,
G.Neuber, E.Trefftz, G.Kolosow, N.Muskhelishvili and

other authors are well known in the literature.

Mathematical models describing the chiral properties
of the linear thermoelasticity with microtemperatures
materials have been proposed by lesan and recently it
has been extended to a more general case, when the
material points admit micropolar structure. In the
representation and Fourier transforms we study the
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boundary value problems of statics of the thermoelasti-  K.Skhvitaridze, M.Kharashvili [14], M.Svanadze [15]
city with microtemperatures for a half-space x; > 0. For  and the references therein.

a wider overview of the subject concerning different

areas of applications we refer to the references J.Barber Main part

[1], M.Basheleishvili, L.Bitsadze [2], [3], D.Burchuladze,
M.Kharashvili, K.Skhvitaridze [4], P.Cass, R.Quintanila
[5], L.Giorgashvili, K.Skhvitaridze, M.Kharashvili [6],
L.Giorgashvili, Sh.Zazashvili, R.Meladze [7], L. Gior-
gashvili, D.Metreveli [8], R.Kumar, T.Chadha [10],
H.Sherief, H.Saleh [12], B.Singh, R.Kumar [13],

2. Basic equations and auxiliary theorems
The system of equations of statics in the linear theory
of thermoelasticity of the microstretch materials with

microtemperatures is written in the form

pdu(x) + (A + pw)graddivu(x) + ngradv(x) + ygradd(x) = 0, (2.1)
neAw(x) + (34 + 15)graddivw (x) — x3gradf(x) + »,w(x) =0, (2.2)
1A0(x) + »;divw(x) = 0, (2.3)

N1 4v(x) — ndivu(x) — x,divw(x) + 7,6 (x) — n,v(x) = 0, (2.4)

where 4 is three-dimensional Laplace operator, u = (uy, Uy, u3) " is the displacement vector, w = (wy, w,, w3)T
is the microtemperature vector, 6 is the temperature measured from the constant absolute temperature Ty, (T >
0), v is the microstretch, T is the transposition symbol, A, i, ¥, y1 1, 11, *, #j, j=1.2,..,7 are constitutive coef-

ficients, satisfying the conditions

u>0, 344+2u>0, 3uy+u5+15>0, xu5+x#5>0, x5—3u5>0,
Gty + Ton3)? < ATouny, ¥ >0, 1,(31+2u)—3n2>0, 1, >0

Assume that U = (u,w, 6, v)". The stress vector, which we denote by the symbol P(d,n)U, has the form
P(,n)U = (PW@Q,n)U’, P@@,n)W, PP ,n)U", P®(a,n)U")T
where U' = (1,0,v)",U" = (W,0)T,U" = (w,v)", n = (ny,n,,n3)" is the unit vector,
P®Q,n)U' =TD@,n)U" + (v — yd)n,
P@(8,n)w = (x5 + 1) Z—V; + nyndivw + x5[n X rotw],

P®(Q,n)U" = xa—9+x (n-w)
’ T Ton Tt ’
ov
PMO,M)U" =1y —+1#,(n-w),
on
Jdu .
T®O,n)u = Z/x% + Andivu + u[n - rotu],

:—n is the derivative along the vector n. The symbol () and [X] denote the scalar and vector products of two

vectors in R3.
Definition. The vector U = (u,w, §)" is assumed to be regular in a domain 2 ¢ R® if U € C2(2) n C* ().
Theorem 1. A vectorU = (u,w,8,v)" is a solution of system (2.1)-(2.4) in a domain ~ ) C R3, ifand only ifit

Is represented in the form
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ulx) = =ac + grad®, (x) + a,x;grad®,(x) — e3P, (x) +
rot(e3(;b3 (x)) — a3x3grad®,(x) + asgrad®s(x) — ngraddg(x),

w(x) =grad [2a4| ta 46§4(x) a5<l>5(x)] +
+rotrot(e;®(x)) + rot(es P, (x)), @5)
0r) =25+ "‘;’4(") A+ 20 205 (),
0, (x) 024 |

v(x) —2a1||+ 5 oy

+ay s + a; @5 (x) + (A + 2p) 1505(x),

where ¢ is arbitrary constant AD; (x)=0,

(4 —22)Ds(x) =0, (A—212)P;(x)=0, j=67,

j=1234
(4 = 23)Pg(x) =0,
22 =m2}{—l:{1%3>0, lo = #4 + #s + #g, A§=Z—Z>O,
2 Mm@+ -0 4 = Y12=1n _ =G+,
: n A+ 2u) T (42w -0’ TP 2 — (A +3wn,’
n®— Unz Hy YA
0 = A+2y -y A+ 21) (h (A+21) —yn L /12)
ma+2ak - -\ v .
_ n _ unas 2un
a; =y-— a, =a +

B+ ™ -Gtz T G+ —n?

Proof. Assume that the vector U = (u,w, 0, v)" is a solution of system (2.1)-(2.4). From (2.2)-(2.3), we obtain
AA=2D)0(x) =0, A2 = (mry, — ny13)/uly > 0,

from these equations we get

6¢'4(x)

0(x) =2 % + A+ 22 d5(x), (2.6)

where c is arbitrary constant, A®,(x) = 0, (4 — A% )(DS (x)=0.

Substituting the value of 6(x) from (2.6) and divw(x) = — M—Ae(x) into equation (2.2), we obtain
1

(A—27 )w(x) =fgmd [2ﬁ+ aq;;(x)]+i(/1+2ﬂ)-/1(/1; ~2%) grad®,(x)

where 13 = x, /3¢ > 0.

The solution of this equation has the form

oo
2w(x) = grad[2a,= ta, 64(") ass(x)] + 27
+rotrot(e; @4 (x)) + rot(e; P, (x)) + grad¥ (x),
where (4 — 13 2)Pi(x) =0, j=67,(4— ABYP(x) =0, a, = —u3 /1y, as = —n(A + 2u) A% /n;.
Substituting the values of w(x) and 0(x), from (2.10) and (2.8) into (2.3), we obtain ¥ (x) = 0, thus
64’4(76)
w(x) = grad [2a4 ™ ta— a5<l>5(x)] + 2.8)
+r0trot(e3cb6 (x)) + rot(e3cb7 (x)).
If we apply the operator div to both part of equality (2.1), then we obtain
A[(A + 2p)divu(x) + nv(x) —yB(x)] = 0.
-0l 3G™3gdo — Work of GTU — Tpyam I'TY ISSN 1512-0996
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From these equation, we get
(A + 2w)divu(x) = y0(x) — qv(x) + 1, (A + 30 (A + 2p) A2 ""1’9("), (2.9)

where

n2(A + 2p) — n?
n(A+ 2w

Substituting the value of divu(x), from (2.9) into equation (2.6) and (2.8), we obtain
-(1+2 0?
U= 23w =1 ( /«l)h(zi 4(X))
A+ 2p)

|x| ax3
) x
+ (’7” AH 2001 5o _ 27 5 2,1),1‘{) ®5(x) + (A + 3u)23
M H1M

Ady(x) =0, 22 =

0Py (x)
0x

From these, we get

6¢4(x) 3‘1’9 (x)

2v(x) =a, (le + ) +a,®<(x) —n(A+3u) +

+(1+ Zu)lé%(x),

(2.10)

where (4 — 13)®g(x) = 0,

. = A+ 2wy, —vn a B A+ 21) <V1 (A+2p)—yn L /12)
TR YT @ -\ drm o x
Substitute the expressions of 6(x) and v(x), given by (2.6) and (2.10) into (2.1), to obtain

3udu(x) +( + wgraddivu(x) = grad[(y — nay) (2 <y "%(3"))

+ 2+ 21) — na)Ps(x) + n2 (A + 3u) =22 "’“’9(’” (2.11)
(A + 2w A505(x)],

which implies

u(x) = ug(x) + (x), (2.12)
(where uy(x) is a general solution of the Lame homogeneous equation

plduy(x) + (A + p)graddivuy(x) = 0,
and #(x) is a particular solution of the nonhomogeneous system (2.11)
The solution u,(x) has the form [8]
Up(x) = grad®, (x) + ax;grad®,(x) — e3P, (x) + rot(e;P3(x)),

where a = (A + p)/(A +3w), 4P;(x) =0, =1,2,3.
The particular solution of the system (2.11) will be written as

c x
2a() =@ =n 1)(/1+2y|x| A+3p
+azgrad®s(x) — n?x;grad®y(x) — ngraddg(x),

——x + x3grad®, (x))

where
",
BA+2u)°

Substituting the values of the vectors uy(x) and #@(x) into (2.15), we get

as =Yy —
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u(x) = grad®;(x) + ax; grad(;b2 (x) — e3P, (x) + rot(esP3(x)) +
+(r = na) (35 I; + s Xsgradd, () + (2.13)
+asgrad®s(x) + nx, grad(;b9 (x) — ngrad®g(x).
Substitute the expressions of u(x), 6(x) and v(x), given by (2.13), (2.6) and (2.10) respectively, we obtain
0Py (x) _ 2u 0P,(x) ! 0P, (x) _
0x3 A+3u 0xg A+3u 0x;
This equality well be satisfied, if the function @4(x) is defined in the following form

3 u
Po(x) = A+3wW(M? — A+ 3uwny)

(% = (A +3)ny)

(2D, (x) + a1 P4(x)),

where

Y12 — MY
M4 +21) —n*
Substituting the value of @4(x) into (2.10) and (2.13), we get

a]_:

20, S 2020 L 00D b )+ (O 20030
v(x) = 2a4 x| as x5 ay x5 a; Ps(x) + ( A5 Pg (),
X
u(x) = alcm + grad®, (x) + a,x3grad®,(x) — e3P, (x) +

+rot(xP3(x)) — azxzgrad®,(x) + azgrad®s(x) — ngrad®g(x),
where

4 =a + Hnas o = Zun S 1 14
e’ T (3 -0 7 2 — (A4 30

Thereby we have proved the first part of the theorem. As to the second part, it is proved by a straightforward

verification that the vector U = (u,w,0,v)" represented in form (2.5) is a solution of system (2.1) —
(2.4). O

Denote by 27 a half-space x; > 0, and by 012 its boundary plane x3 = 0, (23 :=0"NB(O0,R), where B(O,R) is

the ball with center at the origin and radius R. Denote by Y,z that part of the boundary of the ball B(0, R) which

lies in the domain x5 > 0, by S(O, R) the circle with center at the origin and radius R which lies on the plane x; = 0.

Definition. Assume that in the domain 27, the regular vector U = (u,w, 6) " has the property Z(£27) if it satisfies

the following conditions

u(x) =0(1), 0(x)=0(x|™), v(x)=0(x|""), w(x)=0(x|"?), (2.14)
% mZnsz n(x) - u(x)dZ; =0, (2.15)

where n(x) is the external normal unit vector passing at a point x € X with respect to 2, R = |x|
Theorem 2. A solution of system (2.1) —(2.4) which has the property Z (™)
u(x) = grad®;(x) + a,x3grad®,(x) — e;®,(x) + rot(e3cb3 (x)) -
—a3x3grad®, (x) + asgrad®s(x) — ngraddg(x),

w(x) = grad( 6<D4(x) + as P (x)> + rotrot(e;®¢ (x)) + rot(e; P, (x)),

(2.16)
o) =224 1+ zu)Aqus x),
v(x) =a "’4’2(") + 4, 20 4 4y 05(x) + (A + 20)2305(0),
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Proof. The proof of this theorem follows from Theorem 2.1 the vectors u(x) and w(x) and the functions 6 (x)
and v(x) represented by formulas (2.5) satisfy conditions (2.14). If the value of u(x) is substituted from (2.5) into
(2.15), then we have ¢ = 0. If the value ¢ = 0 is used in (2.5), then we obtain equalities (2.16), which completes the
proof of the theorem. O

Remark 2.3. The solution of differential equations (2.1) —(2.4), with have Z(27) property, a point at infinity

satisfies the following conditions under in vanishes

u(@) =0 [x|™), 06)=0( IxI), v() =0( [xl™), wx)=0( IxI”), 01
dulx)=0( |x|™), k=123,
where 0, = 0/0x;,, k=123.
3. Statement of the problem. The uniqueness theorem
Problem (III)” . Find, in the domain 27, a vector U = (u,w, §,v)" with property Z(2~) that in this domain
satisfies system (2.1) —(2.4) and on the boundary 0(2, the following boundary conditions:

n@) - u} =300, PPOMU'Y) —nn- PO,V G} =),
@) - wm») =f"0) PPOMU'Y) - PPOnU" 0N} = D), 3.1)
{POOmU" MY =f10), {PPOMU (M} = "),
where f' = (f'y, f'2, 007, f" = (f"1, f"2,0).f";, f";, Jj =1,2,3,4 are the functions given on the boundary 0.2,
n(y) is the external normal unit vector passing at a point y € 302, i.e. n(y) = (0,0,1)"
Theorem 4. If Problem (III)~ have solution, these solution is unigue.
Proof. The theorem will be proved if we show that the homogeneous (f’; =0, f"; =0, j= 1,2,3,4) Problem
(III)y have only trivial solution .
Assume that the vector U = (u,w,0,v)" is a solution of Problem (IIl)g.If we multiply both sides of equality
(2.1)-(2.4). by the u,w, 0 and v, respectively and integrate over the domain 2, then, using Stoke’s formula and

boundary conditions

u@) - PYOMU' M} =0, W) PPOMU"(G} =0,
{0POO.MU" M} =0, {v(x) PP@,MU" (M} =0,

we get
fZRu (x) - PD@,n)U' (x)d 2, — fﬂR [ED (u,u) — y8(x)divu(x) + nv(x)divu(x)]dx =0,  (32)
f w (x) - P@0,n)U" (x)dZg —
ZR
- fnR [E@w,w) + 13w (x) - gradd (x) + »#,w?(x)]dx = 0, (33)
sz 6 (x) - PP @, n)U"(x)dZx — fnR [ 2grad?6(x) + »;w(x) - gradd(x)]dx = 0, (34)
f v (x) - P®(0,n)U" (x)dZg — f [n1grad®v(x) + nu(x)divu(x) +
2R Or
+1,0% (%) — y1v(%)0(x) — 3#;w(x) - gradv(x)]dx, (3.5)
where
ISSN 1512-0996 B 9-0bs 3GmBgdo — Work of GTU — Tpyas: ITY
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3 2 3 2
314+ 2u u du, Ou; u du,  Ou;
o <2yt 3 (B2 23 (0
(ww) 3 (divi)” + 2 L 0x; + 0xy, * 3 4 dx; 0xy
k+j=1 J k,j=1 J
3u,+ 5+ Mg — X
E@w,w) = %(divw)2 + =22 (rotw)? +
3 2 3 2
s + ¥ ow,  dw; s + Mg ow,  dw;
* 4 z dx; 0x * 6 z ox, ox;)
kej=1 N k Kj=1 1 "k J

Passing to the limit on both sides of equalities (3.2) -(3.5) as R — +oo0 and taking into consideration the asymptotic

representations (2.17), we obtain

f [ED (w,u) +yO(x)divu(x) + nv(x)divu(x)]dx =0,  (3.6)

o-

f [ED (w,w) + 53w (x) - gradf(x) + #,w2(x)]dx =0,  (3.7)

pa
f [%gradze(x) + x,w(x) - gradd(x)]dx = 0, (3.8)
pa
f [ngrad®v(x) + nu(x)divu(x) + n,v%(x) —
pa

—y1v(x)0(x) — #;w(x) - gradv(x)]dx = 0. (3.9

From the equalities (3.7)- (3.8), we get

f {TOE(Z)(W, w) +

o-

4T0%%0 - (Hl + To}‘fg)z 1
4 + i [Gey + Torz)w(x) +

+2xgradf(x)]*}dx = 0. (3.10)
Since E@ (w,w) = 0, 4T, > (3, + Ton3)?, % > 0, Ty > 0, form (3.10) we obtained that w(x) = 0, 8(x) =
¢ = const, x € {1~. By asymptotic (2.17) we have c = 0,1i.e. 8(x) = 0,x € 2™.

Substituting the value of the functions w(x) =0, 6(x) =0, x € 27, into (3.6) and (3.9), we obtain

Jo- [ED (u,w) + 2nv(x)divu(x) + n,grad®v(x) + 1,v*(x)]dx = 0 (3.11)
E(U,0) = E®(u,u) + 2nv(x)divu(x) + nygrad’v(x) + nv?(x) =
) ouj 2 9 ou; 2
= 2o (G4 22) 250 e (3 - 20) 4 migrad®oo) + (312)

(BA+2Wn2-31% 5 1 . ,
+ sarzn C () + 3GA+21) (Bnv(x) + (34 + 2p)divr(x))*,

where U = (u,v)".
Tacking into account that 31421 >0, 1, >0, p>0, 31+ 2u)n, —3n% >0, from (3.12) it follows that
E(U,U) = 0, By virtue of this fact, (3.11) implies
E(UU)=0 x€n.
A solution of this equations has the form

ux)=[bxx]+d, vx)=0 x€en,
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where b u d are any three-dimensional constant vectors. By asymptotic (2.17) we have b = d = 0, i.e. u(x) =
0, xen .O
4.Solution of the boundary value problems
If in the boundary conditions (3.1) we assume that n(y) = (0,0,1)7, then these boundary conditions can be

rewritten as follows:

WY =f50),  fow®; =F'0), j=12,

Ws0))" = 50, frow )} = F'0), j =12 @)
fZD 1w} =40 (152 +0w0)) = L0

where

! 1 ! ! a a !
Fj()’) = ;(52jf1 o) - 51jf2 (3’)) + 2(81j6_312_ 62j6_311>f 3(¥),

" 1 " " #s + X6 d d "
F j()’) = Z(‘Szjﬂ o) - 51jf2 (Y)) + %—6<61j6—yz_ 62j6_311)f 3(¥)-
In formulas (4.1) assume the following

{6<p(y)}

0x;

B de(y)
= m .
N73x-y€EIN ax3

A solution of this problem (III)q is sought in form (2.16). Functions @;(x), j = 1,2,...,8 are represented as

follows

D;(x) = [T e @D g (£)dE dE,, j=1,234,

21

o —i(X&)-x 2422
O5@) =5 (117 e TN gy yagds,

. [ (4.2)
(pj(x) — %ffj:: e—L(x-f)—X3 |€|2+A% gj(f)dgldfz; ] — 6,7,
o —i(%-§)—xs [|€12+25
Do(x) = [0 e O g6 de,

where g;(§), j=1,2,..,8 are the sought functions, § = (§1,&,)", ¥ = (x1,%2)7, x = (X1, %2, %3), |§| =

Vé &2

If the functions PD; (x), j=1,2,..,8defined by (4.2) is substituted into (2.16), we obtain
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u(x) = %ff::{[—ﬁ%(f) — (@yxzes + €3) 92 () + €,95(8)
+azxse; gs(§)]e ™l — a3e495(5)e‘x31/|€|2+l§ +
+773698(f)9_X3‘/m} e {®DdE dE,,

wlk) = iﬂ:: {a4|f|9194(f)6_x3|€| — 0.'56495(5)3_"3\]'5'2”% +

[ (esIET + 78 — 2Bes) go(8) + €29, (%)) e"‘”'f'z”ﬁ} e, dé, *3)

0(x) =—J"7 [—If 194 (©)e 311 4 (4 + 2004295 (E)e '2%] e D gs de,,

2T

vl = %ff::o [_lfl(asgz(f) +a494(5))e ™k + azgs(f)e’_x3VlngJﬁ1§ +
+ G+ 20BN ekt a,

where e; = (i§1,183,1§1)7, e, = (—i82,i§1,0)T, €3 = (0,0,1)7, 4 = (i§1, 82,V [§1? + D)7, €5 =
(i61, 16,V I§12 + 29)7, €6 = (181, i85,V I§12 + A3)T.

From (4.3) we obtain

o)}, == [[77[(ar + D61, — i616,)92(6) + i€1€195(6) —
—a3(i§;64 — if152j92(f))gzt(f)]e_i(f{)_%lgldﬁdfz' j=12,
frow()}; == [ (431281 — 1162/ 96() +

- —i(%-§)=x3 [1§17+23 ,
+i;\ 1§17 + g, (§)| e W ag g, j=12,

T taws () = o [ sl ga e +
4.4
+x1|f|296(f)e"‘3m] e" D ds dg,, -
M2 —sws () = - 11 masléPga () + arlEPga(E))e eI -
—agy[§I? + lfe_xg‘/mgs(f) - %7If|2€_x3‘/mge(§) -
—m@A+2)3J51 + lie_x3‘/mgs (5)] e\ FDd¢ ds,,
where
Ao = Quity + 2, Q; =110y — K70, Qg = AyN) — AsHy.
From (4.3)-(4.4) with boundary conditions (4.1) taken into account we obtain
zy-0ls Bmdgd0 — Work of GTU — Tpyzs: ITY ISSN 1512-0996
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10
e f [—|§|91(5) —92(8) —a; /lflz +1594(8) +
+n f|f|2 + /1598(5)] e~ 0DdE dE, = f3'(),

1 |
| [“‘*'5'29‘*(5) s 161+ 206) + lzgﬁ(f)] 0D dg dE, = £, (),

— 7106181294 (8) + 111126 ()] 70D d,dE, = £/ (),
77 sl 2g:(8) + a71€1294() — asy/1E7 + Zgs(§) -
—371€1296(§) — A + 23 [E17 + Bga()| e 0D dE1dE, = £, (),
120 (g + 1)(i8261) = 16162 92(8) + il£1€; () — (*45)
—a3(i§,0,; — if152j)94(f)]e_i(y{)dfldfz =F'(), j=12
= I77 [ 438261; — i616:)96(6) + 1P + gy ()] e 0D d1dg, =
=F'(), j=12
From equalities (4.5) we have

i§3(az +1)g2(8) +16118193(8) — iS2a394(8) = 1’3\1’(5):
— & (ap +1)g,(8) +18,[€193(8) +i&1a394(8) = F,'(&),
i£,2396(5) + iEIE + 22 g,(§) = F," (D),
— & 4396(8) + i&/IE2 + 23 g,(8) = " (),
— €191 = g2(8) — as/I€17 + 2 g5 (&) + 0/ IE17 + 23 g5(&) = f3(8), (4.6)
@4|E1294(8) — asy/[E2 + A2 gs(&) + [E17 g6(©) = 5" (@),
as|€129,(8) + 11296 = f' (D),
Mas|E292(8) + a7181294 () — aa1E2 + 22 g5(§) — #,1¢1%g6(&) —
@+ 2BV IE7 + 22 g5 () = (D),

where

B =% (8@ = 8,£©)) + 2(i6:6; — i&8,)f5©), j =12

F1(©) = 5 (Bufl(©) = 8 f (©) + 224 (1618 — 80 ), j=12 47)
[@© =5 117 9 fj0dydy,, j=1234,
fjﬂ(f) — iﬂ::,o el fj"(y)dyldyz, j=12,3,4.

A solution of system (4.6) has the form
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91(8) = #

€1

R AGE

w@—amﬁ[@fgﬁ

SOl et 7
%@=?ﬂ%f®)
94(§) =

<1

+%ﬂ@ﬁ

2= 22) (&, - () — 22

n1 (/1+2u)/12I€I

e f1©)+
SR - 2£39),

L KE-B) (e f1©) -

= C P+ ADFHE + 72 ( Is‘l“rl)f ) -

4 (©)

i ([ ©) + RO + L ©

gs(§) = m J{:a(, (é1 ‘f"(f))

1 4.8
21RO + o

96®) = (@ f1©) — 5 @),

9= ngl€12 [1§12+25 (

9s(§) = :

(ﬂ.+2u)ﬂ.2\/|f|2+ﬂ.2 [M((lz+1)

& f"(©),

CUEGIEACHAGIE

= 25 621 + an (817 + BAE) + oy (©) - = 7€)
where &; = (i§;, iszz)T’ & = (—i&y, ifl)T»f’ = (f’p f Z)T» = (f"lf fnz)T
2 Ml 2 w25 (azn; — azny) ., (A+ 21)25
B n(ns + ng)’ B N0t a,as + axn)’ o nas '
P n1Q3 2 _ %2 T 1 _ i(& _ Az, ay1MA% )
(@ + Dipasays’ (ap + Dayy’ as\@s (@ + ki (A+2)23)°
Ay s + au Qs — Ay, a5+ au
% = Hasay %10 = asag %1 = wagdi
g, = nas @y = asxn i nay oy = 2nas ]
(o + DA+ 2w)A3 np0ses (A + 2175 (az + DA+ 2123
s = as a117 ) e = asay, Mo 2, = a3 '
asAy (A +20)43 asag  (A+2u)43 a(ay + Dage

Substituting the values of the functions g;(¢),j = 1,2,...

following equalities (4.7) and
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ff |€|e_l(x E-x3l8lde de, =

fkf, i% 92(x,)
—iG-y)E-131E g7 dE. = k=12
f {1 EZ axkaxj ] l_] 14y

|f|3
Bk -iCe-y)-xslé] Fey)
o ff e diids = 5o 52 k=12

PG y)-&E-x3|¢| N7
ff HE ddly =~

i -iCe-y)-xslé) _ 0Pty
- ff | lagdg, = =52, k=12

i
IFP 2 —Ajr
ﬂ I g ag, =S, =12,
/ g
where r = /(x; — y1)2 + (x; — ¥2)? + x2, &(x,¥) = x3ln(r + x3) — 1, we obtain
(4.9)

UG) == 177 K (6, 0)f ) dyrdys,

where = (u,w, 0, V)Tf =AW A" 2"'f3"'f4"f4")T-
KY(xy) KPxy) KOy KO®4y)

K _ [0]5x3 KM)(X,}’) K(7)(x,y) [0]5x1
(x’ Y) - 0 K(lO) K(13) 0
[0]1x3 (x,y) (x,y)
KO, y) KO(x,y) K®(x,y) Kyl .

K®(x,) = [K{ 06 0)]axs P = 124 KP (3,) = K06 0)]sw0, P = 5,67, KO (x,) = [KT (6 3)]1xss

p = 10,11,12, and K®(x,y), p = 13,15,16 are scalar functions
92 et —1

a;, d2%r ]

* u(ay + 1) 0x,0x; +

1.1
KP(y) =1-65)(1-8,)) [—;511' Y P
91 0 et -1

+53](1 613)[14—2#6361_ A4 36_xl r

9% (e T —1 ,12 Atu 9% 1
+“14ax,ax32< r > A+ 202 9x,0%5 ]
2 _’13T—1 a, 01
+63(1 — 63)) [(1126 9%3 r +/,t(a2+1)x36_x]-;]+
+66-[—11 A+ 6_21 " (')_3<e—’13r—1_§r>_
B oxsr A+ 2u 36x§r *ox3 r 2

9 e tm—1
a14l3 ox —r
X3
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az
KiP(y) = (1= 8)(1 = 83)) 3o (@alir = #,() +
]

PN O ( 9 1) 91
34 ) 0x,0x2 dx, AN dx5 ox;r

S.(1—5 2y () sy 01
is( 3) 0x,0x3  agry(a, +1) ¥ ox;r
Y 61}’3(7‘)_63'1’2(7‘) . % 1
BESI\ 0x, 0x3 1778 9x2r

e~ M2m 92y (r)>

1
KS-')(X, y) =(1-6;3)(1—3ds5) <_”_65” r 0x,0x;
j

0 (B—Rehr 92
+63;(1 = 63) 57— 6x ( PP - +F(lp7(r) + 0-’187')> +

25 0
+655(1 = 63,) = - Sudyy |~ g

1 3W,(r) 10%(r)
r 0x3 A5 0x3

01
+“18"3WF>'
3

a¥,(r) 4 as ( a 3 1) (')CD(x,y)) 4

dx; ag(a, +1) & 6_x3 dx;

KfiCoy) = (- 6)

a xs 0¥, (r
+513( 3 X3 4( ))’
ag(a, + 1) r 0x3
—A3r
(6) r] a e 30— 1
Kj; = — ,
) m@A+2w50x, T
a, 0 e M —1
K(7)(x y) = —4——.

g 0x; r

x 0 e M —1
KIP0y) =(1-68)—

iy (’)_x] r
5 Hy 92 e—Alr -1 . —/11r
Yurz\oxz  r i )
—A3r _
an as 0 e 1
K0 y) =—— (1= 85)
1 (6 ula, +1) ( 3)) 0x; r +
s 2as 2 e T 9% ehT — 1
eI\ Tag T )
—Aqr
(12) H10305 1 ax e " —1
=(1-46
(x.7) A-%)50 0x; (a6x2 (a,+ D71 asagn, T *

2

—A3r __ 1 9
+C¥9 #) + 53}' (4’8(1') + a—x§

L) (7')) )

1 (an e ™ —1 1
KO9(xy) = ——( P —)'
ag\ r r
—A3r —Aqr
e ™" —1 aua,e ™" —1
K(ls) ) — + 442 )
xy) *10 - s -
16—237"
K(16) ) = —— )
(x,¥) -
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na; e Mr—1

nae

etsm — 1

Y (r) = + ,
Q) asagi, T A+ 2u) 23 T
-7 —A3r
a; e -1 1 naqq e -1 1
v = —_— 2 —Z)2
2(7) a5/11< r 2 1r> RS ANE: 257
v = as(f —ADe™M -1 nay(B-2A)e™ -1
3 asA? r (A +2m)22 r
ay,(r) = azAf Aun 103
17 2a5A2 ' 20 +2p)  n(ay +1)22°
) = aza,e M —1 _ nag e Msm — 1
* asag T A+2w2% r
w Clet -1  x eM -1
s = P r wa, ro
W) = aghde ™™ —1 A2 —Qe M -1
6 A% r A% r
w _ag et —1 1/12 1 (e M —1 1/12
0 =\ T 2 )T\ Ty 21T )
v Mag — ni2
18 2nd;
az (A2 — A3) e M7 e a7
Ye(r) = Y — a1 (A5 — A3) o
W) —ay s L @ e
° 1 r asA’ r
Let us introduce the generalized thermostress operators
TM(9,n) [0]3x3 —yn" qn'
[0]3x3 T®@,n) [0]sx1 [0]3x1
— 0
PO,mU = [0]1x3 mn e
0 0
[0]1x3 H7n 0 M on g

where n = (0,0,1) is a normal vector
T®0,n) = [T @,m)], ., p=12
(1) 4] 4] 0
Tkl (6,n) =[l5kla—x3+l5k3a—xl+[163la, k,l = 1,2,3,

- 2 9 0
Tkl ((’),n) = %66“6_)63 + %45k3a—xl+ H5(53la—xk, k1=1,23.

Calculate the stress vector P(9,n)U by (4.9), we have

PO,MU®) = - [[17 L (6, Y)f ) dy:dy,,

where
LO(xy) LPxy) LOy) LOMKy)
_ [0]5x3 L(4)(x, y) L(7)(x, y) [0]5x1
L(x, Y) - (10) (13) ’
[0]1x3 LY (x,y) LY (x,y) 0

L0V (x,y) LOP(x,y) LO9(x,y) LOO )i,

(4.10)
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LOy) =L@ p=1234 Ly =[Lx] , p=5678,
L®(x,y) —[L(P)( y)] p=9101112, L®(x,y), p=13,14,15,16,

are scalar functions,

LY (x,y) = Z T 0, K (x,y) + G (0, 9) = ¥8,,KS” (4,9)) 8k, p = 1,2,
3
L0y = Z T @K (x,y),

LY (x,) Z Ty, (9, MK (x,7) + (KO (x, ) — 8,5 KD (x,y))8is, P = 5.6,
3

20wy =) 1 @0mKD ey,

=1

9]
H— KS.O) Co,y) +y KS) (x,y),

Ly ny) =g

0 d
L ) =maKPeon), WPy =ng =K Y0y - 0K ),

0
L3 (x, y) K(“)(x ) + 1, K7 (x, ),

6
LEGy) =KV (0y) =KD (),

a
(16) = O (16
LU (x,y) M1 %, K™% (x, y).
From the equations (4.6), we obtained
/(0 =0, f"(O)=0, j=12, f£'(0)=0.

If in this equality we use (4.7), then we obtain

W2 F0dydy, =0, [[77 ") dy,dy, =0, j=1,2

77 Fa)dy,dy, = 0.

(4.11)

Thus (4.11) provides the convergence of integrals (4.9) and (4.10) if the vector f(y) is smooth. Assume that the
functions f'3(y), f"s(¥) € CY*(02), f4(), f"a(), £, f;(¥) €C*¥(02), j=12, 0<a<1, then by

straight forward verification we establish that the vector U(x) represented in form (4.9) is a solution of system (2.1)-

(2.4) in the domain 7. If in the functions uz(x) and wz(x) from (4.9), the functions {P(l)(a,n)U’(x)}j,
PO, Mw(x)};,j = 1,2, P (0,n)U"(x), PW(9,n)U" (x) from (4.10) we pass to the limitas x = y € 02 (x5 - 0)

and take into account that the kernels of the integral representation of these functions are equal to zero when and

alsox; =0,

lim f f 9 1 50) dyidy, = —FO), v €on,

x-y 2T Ox3r

‘We obtain that the vector U(x) represented in form (4.9) satisfies the boundary conditions (3.1).

If the boundary vector-function, satisfies the conditions
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A
If's O, If"3(y)|<rlyl. 1L If"L 1551 1001 <

j=12, y€adn, A=const>o,

1+ y1*

then the vector U(x) represented by formula (4.9) is a regular solution of problem (//I)~ which satisfies the
following decay conditions at infinity

uz(x), wi(x) =0(x|™), Ous(x), Fhws(x) = 0(|x| *In|x]), k=123,
u]-(x), W]'(X), Q(X), U(X) = 0(|X|_11H|X|), ]= 1'21

d
Oku;(x), Opwj(x), 0x0(x), Orv(x) = o(|x|™®), k=123, j=12, 9, = ™

Conclusion. Analogousy can be treated the IV type boundary value problem for a half-space.
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Improvement of Temperature Precision in Embryo-Incubator Chamber by Reducing

Fluctuations
Giorgi Andriadze Department of Biomedical Engineering, Georgian Technical University, Georgia, 0160,
Thbilisi, 77 M. Kostava str,
E-mail: andriadze.g@gtu.ge
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T. Zhorzholadze, Embryologist of Georgian-American Reproductive Clinic ReproART

E-mail: temiko@hotmail.com

Abstract. Temperature is one of the parameters that affects development of embryos. Therefore, it is important
to keep stability of temperature in the chambers of embryo-incubators. In modern incubators, some accuracy of
temperature has been achieved, although fluctuations are not eliminated yet. The aim of this research was to improve
temperature accuracy by reducing of fluctuations.

In modern benchtop incubators, a heating element is switched on and automatically shuts off when the desired
value is reached. The heating element continues to heat up to a certain temperature after switching off, and the
reverse process takes place during cooling. Inappropriate temperature may adversely affect the embryo.

To control temperature more precisely, a new principle with infrared sensor has been developed, where power
to heater is supplied with different PWM duty cycles. As the results, much more stable temperature with less

fluctuations were achieved in comparison to modern systems using thermocouples and thermistors.

Key words: embryo cultivation; embryo-incubator; gradient infrared sensor; in vitro fertilization; PWM;

temperature fluctuation.
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IToBsImeHNe TOYHOCTH TEMIIEPATYPhl B KaMepe SMOpHO-UHKyOaTOpa 3a CYeT yMeHbIIeHH
bnyxryamunu

Teopruit Anmpuanse JemapraMeHT  GUOMEJZWLIMHCKON  HHXKeHepUW, ['PDYysMHCKMIT  TeXHWYeCKUi
yHusepcuret, I'pysus, 0160, Téwrncu, yn. M. Kocrasa, 77
E-mail: andriadze.g@gtu.ge

3suag 'ypuxas JemapraMeHT  OMOMEZUIMHCKONH  WHXeHepuUH, |PY3HHCKHH  TeXHUYeCKHil
yuusepcuret, I'pysus, 0160, Téunncu, yi. M. Kocrasa, 77
E-mail: z.gurtskaia@gtu.ge

PeriensenTsr:
A. Ko6uamswmnm, npodeccop dakynsrera nHbopMaTUKY U cucreM yupasiaenus ['TY
E-mail: anakobia@hotmail.com
T. XKopxomazze, sMEPHOIOT TPY3SHHO-aMEPHKAHCKOM PeIPOSYKTUBHOM KINHUKY ,,ReproART*

E-mail: temiko@hotmail.com

Amnnoramua. Temneparypa — OZUH U3 IAPaMETPOB, BIUAIINX Ha Pa3BUTHe SMOGPUOHOB. Il0osTOMY 4pesBrraaiino
BOXXHO COXpaHeHUe CTaOMIBPHOCTH TeMIIEpaTyphl B KaMepe 5MOpHO-HMHKybOaTopa. B coBpeMeHHBIX MHKyGaTOpax
IOCTUTHYTa HEKOTOpas TOYHOCTh TEMIIEPATyPhl, XOTA (GIYKTyalluu BCe ellle He ycTpaHeHsI. Llenbio ncciefoBanus
OBLIIO TOBBIIIEHIIE TOYHOCTU TeMIIEPATyPHI 32 CUET yMeHbIIeHH I QIyKTyalluu.

B coBpeMeHHBIX HACTOJIBHBIX HHKyOaTOpax HAarpeBaTEJbHBIM 3JIEMEHT BKIIOUAETCA U AaBTOMATUYECKU
BBIKJIIOYAETCA IIPU JOCTIDKEHUH JKeJIaeMOro 3HaueHus. HarpesaTeIpHBIIN 57IeMEHT IIOC/IE BRIKIIOUEHUA IPOJODKAET
HarpeBaThCs [0 OIpeJeeHHON TeMIepaTyphl, a IIPU OXJIAXKAEHUH IIPOUCXOZUT ob6paTHbli mporecc. Heco-
OTBETCTBYIOIIASA TeMIIEPATypa MOXKET HeTaTUBHO IIOBJIUATH Ha SMOPHUOH.

Jlns Goyee TOYHOTO KOHTPOJIS TEMIIEPAaTypsl GBI pa3spaGoTaH HOBBIHM IPUHITHII, KOTOPHIH BKJIIOYAET IOJAYy
IUTAaHUA HAa HarpeBaTeNbHBIN 3JI€MEHT IIPH PasHBIX TeMIIepaTypax C pasHsIMH paboummu nuxiaamu [ITHM.
VHdpaxpacHbIil JaTYUK HCIIOMB30BAJIC AJIA U3MEpPEeHHI TeMIepaTypsl. B pe3yibraTe JOCTUTHYTO ropaszfo Goiee
cTabuibHas TeMIIepaTypa C MEHBIIUMY QIYKTyalMsIMU ITO CPAaBHEHUIO C COBPEMEHHBIMU CHCTEMAMHU, HCIIOIb3YI0-
UMY TEPMOIIAPHI I TEPMUCTOPHIL.
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To submit scan versions via email please follow the instructions:
—  In the Subject line indicate the collection of works and the name(s) of author(s).
—  Attach the file(s) properly;

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

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

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

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

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

beneficiary bank: State Treasury; beneficiary: joint treasury account; bank code: TRESGEZ2; Account number:
treasury code 708977259.

How to form an academic article:

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

e For English and Russian texts: font - Sylfaen, font size - 12 pt.

ISSN 1512-0996 b&m-ob dGmdgdo — Works of GTU - Tpyas ITY
www.shromebi.gtu.ge 241 Ne2 (520), 2021



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

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

The article should include:

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

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

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

An abstract should contain:

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

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

— Research results;

— Area of application of research results;

— Conclusion.

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

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

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

be no less than ten.

How to form the reference section in the article:
Name and surname of each author should be given in Latin letter initials, title of the articles — translated in
English, name of the source (journal, collection of works, conference materials) — with transliteration (original

language of the article should be indicated in brackets).
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K cBemenmio arTOpOB
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e Crarbu (IPUHUMAIOTCA Ha TPY3UHCKOM, aHTJIUHCKOM, PYCCKOM f3BIKaX) IIyGIMKYIOTCA Ha A3bIKE OPUTHHAJIA.

¢ KomnuecTBOo aBTOPOB CTaThH HE JOJKHO IIPEBBIIIATSH 3.

e ABTOp MOXET IpefOCTaBIATh IJIA IyOIMKaUUK B VI3maTeIbckoM AOoMe WM IIO 3JIEKTPOHHON IHoduTe (Ha

cremytomuii agpec: sagamomcemlosakhli@yahoo.com) ogay mau HeckoIBKO CTaTel, a TaKXKe B CKAHUPOBAH-
HBIX (daiilax COMYyTCTBYIOIIYIO ZOKYMEHTALIUIO, HO B OJHOM HOMEpPE MOTYT GBITh OIyGINKOBAaHBI TOIBKO JBE

paboTsl.

* Bcayvae craTeH, IpHChLIAEMBIX II0 5]1. ITOYTE, IIPOCE0a MPEAYCMOTPETS CAEAYIOIHE TPEOOBAHHA:
- ykaszars B 271. Subject-e HazBaHHe COOpHHKA (TeMa) H QPaMH/IHIO aBTOpA (ABTOPOB);
- HcrIoIs308aTh Attach (mprroxurs Qan);

- B cIy9ae OoxbIIoro obsema Qariia npuMeHuTs apxuBarop (ZIP, RAR).

¢ Crarba fo/DKHA OBITH COCTAaBIEHA TPAMOTHO, C COOIIOfeHIEeM TEPMUHOIOTUN. ABTOP (aBTOPHI) U PelleH3eHTHI
HECYyT OTBETCTBEHHOCTb 3a CO/lepyKaHIe U KaueCTBO CTAThH.

o TJlockombKy COOPHHK TPYZOB I'PySHHCKOTO TEXHMYECKOTO YHUBEPCHUTETA ABIAETCA HEKOMMeEPYeCKUM
U3JaHUeM, i1 COTPYAHUKOB CTaThH ITyOIMKYIOTCA GeCILIaTHO.

e CoracHo ocTaHOBIeHHIO akazemudeckoro cosera N°200 (22.01.2010 r.), dusudeckoe IUI0, He ABIAIOLIEECS
COTPYAHUKOM YHHMBEPCHUTETa, i NyGIUKAIMH CTaThu B COOPHMKE TPYZOB [O/DKHO 3apaHee BHECTH MU
IePeYUCInuTh HeobxomuMyIo cymmy (1 crpanuna crout 10 ysapu) 3a cTaThio U COOTBETCTBYIONIYIO JOKYMEHTALIUIO
(oBe peueH3uU M HaIpaBIeHMe HAYYHOTO COBETA OPTAaHM3AI[UU O IyOIMKAI[UU CTaThu B cOopHUKe Tpyzos I'TY),

IIPHUJIOXXUB CIIPABKY 006 ortate. B rpa(be «Hasnavuenwue ormiaTei» ciaenyeT 3alliCaTh «CTOMMOCTD I'[y6JII/IKaIJ;I/II/I CTATbU».

banrosckwe persuzursr ITY: IOpuandeckoe xuro mybameroro npasa (FOJIIII); Ipy3sHHCKHE TeXHHYeCKHH
VHHBEPCHTET; HACHTHOHKATHOHHBIH K0Z 211349192; baHk nmprueMa; rocyZapCTBeHHAA Ka3Ha; HA3BAHHE MOy IaTe/IA:

eqHHEIN cYeT KasHEI; ko 6anka: TRESGE22; cver moxydarens: kog xkasHsr 708977259,

ITpeparaem nopamox obOpMIEHHS HAYYHOH CTaThH:
® CTaThA JOJDKHA OBITH IIpe/CTaBIeHa B Halle9aTaHHOM BHZe Ha cTpaHuIe ¢popmara A4, cofiep)XaTh He MeHbIIIe

5 crpanur (mons — 2 cM, nuHTEpBaI — 1,5);
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CTaThs BOJDKHA OBITH BhITIONHEHA B Buje daitna doc miau docx (MS Word) u sanucana Ha 11060M MaTHUTHOM
HOCHTEJIE;
IJI TPY3MHCKOTO TeKCTa IpuMeHATs wpudT Sylfaen, pazmep 12;

mpudT AT aHIIUUCKOTO U PycCKOTo TekcToB Sylfaen, pasmep 12;

CraTbs JOIDKHA CONPOBOXKIATECA CleAyiomei nHbopManmeii:

xog, Y/IK (YHuBepcanpHas gecaTUYHAs KIacCUPUKAIIA).

CBenenus o6 aBTope (aBTOpax) Ha TPY3MHCKOM, aHTJIMMCKOM U PyCCKOM fA3BIKaX:

IIOTHOCTBIO MM U (hamMuius aBropa (aBTopoB), E-mail, HayuHas cTeneHb 1 KOHTaKTHBIH TeledOH;
HasBaHMe JlellapTaMeHTa, II0JTHOe Ha3BaHUe OPTaHU3aIIK — MeCTO PaboTHI KaXXJOTO aBTOpa — CTPaHa, TOpoz;

IIOJITHOCTBIO (1)aMI/IJII/II/I 1 MMEHa PELEH3€HTOB, aapec BHEKTPOHHOﬁ IIOYTBI, HAYYHOE 3BaHHE, Ha3BaHNE JeIlap-

TaME€HTa UJIN MeCTa paGOTBI.

K craTtne AOJDKHBI IIPHJIATATHECA:

AHHOTAanMA Ha IPy3HHCKOM, aHITIUHCKOM U pycckoM a3bikax (100-150 cnos). Jrg #HOCTpaHHEIX YHTaTEMEH

AHHOTaLHd AB/ITE€TCA €JHHCTBEHHBIM HCTOYHHKOM HH¢OPMHIIIIII O pe3yjIpTarax HCC}IB,JOBHHIII?, IIDHBEJE€HHBIX B

COZ€EP>KAHHH CTAaThH. HwmerrO 510 OIIPpEAE/ITET HHTEPEC YIE€HOIO K pa60m H, COOTBETCTBEHHO, >K€JIAHHE Ha4dTh

AHCKYCCHIO C aBTOPDOM, ITO3HAKOMHTBECA C ITOJIHBIM TEKCTOM CTATHH H T.J.

AHHOTAIIHAI ZOIKHA OBITH:

HHQOpMagHOHHOH (He JO/KHA COZEPKaTh OOL[HX CTOB H Ppa3s);

OPHFHHHJIBHOIZ' (HepeBo,q HAa aHTJTHHCKOM H FPY3HHCKOM A3BIKAX JO/DKEH 6bITb Ka YECTBeHHEIIZ, IIpu rmepesojge
CIeAyeT HCIOIB30BaTh CIIeHAIbHY 0 TEPMHHOJIOIHIO);

cogep)KareIbHOH (JO/DKHA OTPAXKATh OCHOBHOE COLEPKAHHE CTATHH H PE3YIBTATE HCC/IELOBAHHA);

CTPYKTYPHPOBAHHOH (CI€Z0BATH B CTATHE JIOTHKE OIIHCAHHA PE3Y/IbTATOB).

Zo/pxHa cozepxars:

IIpeAMET CTAThH, TEMY, LeIb (KOTOPHIE YKA3bIBAIOT B TOM C/Iy4ae, €C/IH 9TO HE ACHO H3 3aI/IABHA CTATBH);
MeT0Z HIIH METOLOJIOTHIO MPOBELEHHOI0 HCCAELOBAHHUA (OIIHCAHHE METOLA HIH MEeTOZO0IOTHH IIPOBEZEHHOH
paboTHI 1je1eco06pasHo B TOM CIyYae, eC/IH OHH BBIAEIAIOTCA HOBH3HOH, HHTEPECHHI C TOIKH 3PEHHA JAHHOH
paboTsr);

DE3YIBTATEI HCCIEZOBAHHA;

apeasr HCIOIb30BAHHA PE3YIbTATOB;

BBIBOJBI;

KJIIO49€BBIE CJIOBA, PACIIOJIOXEHHBIE II0 aJI(baBI/ITy (Ha TPY3HHCKOM, AHTJIUHACKOM U PYCCKOM }IBLIKaX);
B CTAaThe OOJIXKHBI GBITH BBIZICJICHBI IIOA3daTOJIOBKHU: BBE€AEHNE, OCHOBHAA YaCTh U 3aKJIIOYCHUE (BI:IBO,ILBI);

KOMIIBIOTepHbIe BApUaHTHI YepTeXxkei nin ¢pororpaduil FOKHEI GBITH BBIIIOTHEHHI B 1I060M rpaduieckomMm
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e dopmare, paspemerrem — He MeHee 150 dpi.

e Jlurepartypa

Ilo pexomeHzanyuy 6a3bl JaHHBIX MEXAYHAPOLHBIX HAYYHBIX JKypPHAJIOB, YHCJIO MCIIOJb30BAHHOI JIUTEPATyPhI
JKeJIaTeJIbHO JODKHO GBITh He MeHbre 10.

ITpexcraBngem nopAKok odopMIeHHS B MyOINKyeMO# CTaThe MCII0Ib30BaHHOM JINTEPATyPHI:

Qamunusa u WHHUIMAJIBI BCEX aBTOPOB OJI>KHBI GBITH BBIIIOJTHEHBI 6yKBaMI/I JIATUHCKOTO aJI(baBI/ITa, T.€. TPAHCIN-
Tepauneﬁ; Ha3BaHHE CTATHH C IIEPEBOJOM Ha AHTJIUMCKUH A3bIK; Ha3BaHHE UCTOYHUKOB ()KypHaHa, C6OPHI/IK3 TPYyZoOB,

MaTepHaIoB KOHGepeHIIUN) — TpaHCIUTepanuel (I3bIK CTATbU YKa3aH B CKOOKax).

Jlureparypa (O6paser)

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

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

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

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

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

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

Proceedings. N18 2014. Tbilisi (In Georgian).

,ZLJIH IIpeaCTaBI€HUA CTaThH JOJIDKEH GBITH IIPHUJIOXKEH II€EPEYE€HDb HEO6XO,ILI/IMI>IX AOKYMEHTOB JIJIs1 COTPYAZHUKOB U

AOKTOPAaHTOB FPYBI/IHCKOI'O TEXHWYIECKOT'O YHHBEPCUTETA:

e 1Be penensuu (cM. oGpaser)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

® BBINKCKA M3 IPOTOKOJIA OTPACIEBOM KOMUCCHHY IO U3AATENBCKOMY feiy daxynbrera (cM. oGpasers)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

AOKYMEHTBI JOJIKHBI OBITH YAOCTOBEPEHDI II€YATHIO Q)aKyHBTeTa.

ABTOp MOXXeT HCITOTB30BaTE B Ka9eCTBe 00pa3a OFHH H3 IOCAEZHAX HOMEDPOB H3AAHHA.
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