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SEISMIC SAFETY

THE MANKIND LOOKS FOR NEW WAYS OF PROTECTION AGAINST
EARTHQUAKES

G. Gabrichidze

(Georgian National Academy of Sciences)

Resume: Mankind acknowledges, that seismic safety of a vast majority of the earth, towns situated
through it and other values are not adequately maintained by antiseismic construction concept and proper
legal building codes. Additional efforts shoud be taken to reduce the threat. short-term earthquake prediction
and the development of earthquake early warming systems are currently regarded, as this kind of efforts by
the mankind. In this direction intensive process is under the way in the modern world, that can cardinally
change the principles of earthquake engineering and safety of people and material assets, Nevertheless there
is a threat of creating unpredictable situation, that can even result in devastating consecuences. Therfore, the
adoption of measure in an other direction is also nessesery. The reliability of the concept and building codes
should be enhanced and from this standpoint measures should be taken in two ways: to build new reliable
building and to get rid of current unreliable ones.

Overtime vulnerable territories and infrastructure will stop being dangerous and seismic warning
signal will be received quietly, it won’t be necessary to run away.

Key words: earthquake; prediction; seismic stability; seismic safety; unreliable building.

CEHUCMHUYECKAS BE3OITACHOCTH

YEJOBEUYECTBO HIIET HOBBIE TIYTU BAIIUTHI OT 3BEMJIETPACEHUSL
I'aopuuunze I'. K.

(HammonaneHast Akagemusi Hayk I'py3un)

Pe3rome. MupoBoe coO00IIECTBO MPU3HAET, YTO CEHCMUYECKYIO 0E30ITaCHOCTh OTPOMHOM TEPPUTOPUH
IUIAHETHI, PACIOJIOKEHHBIX TaM TOPOJOB U IPYIHX IIEHHOCTEH, He O0ECHEeYMBAIOT B JOJDKHON CTEHCHU
HOPMBI CEHCMOCTOMKOTO CTPOMTENbCTBA. [103TOMY HYXHBI JIpyrue BO3MOXHOCTH YBEIHUYCHHUS 0e30-
nacHOCTH. Takoil BO3MOYKHOCTBIO CETOJHS pacCMaTpUBAeTCs Pa3pabOoTKa CHCTEMBI PAHHETO OMOBEUICHUS U
KPaTKOCPOYHOTO IPEACKA3aHMs 3eMIICTpACeHUI. B 3ToM HampaBieHMH BO MHOTHX CTpaHax MHpPa BEIyTCs
WHTCHCUBHBIE HCCIICIOBAaHHSA, KOTOPBIE MOTYT BBEI3BAaTh KapIMHAIPHOC W3MCHEHHE IPUHIIUIIOB
CEICMOCTOMKOr0 CTPOHUTENbCTBA M OOecredeHrss 0Ee30MacHOCTH JIIOACKHX PECypcoB M MaTepHalbHBIX
nenHocreil. Ho dupesMepHBI KpeH MHPOBOTO COOOINECTBA B ITOM HANPABICHHH MOXKET CO3IaTh He-
HpecKa3syeMyIo CUTYAIHIO U Jaxe IPUBECTH K KaTacTPO(PUIECKUM IOCIECICTBUSIM.

Wcxoas u3 3TOro, HaJ0 JBUraThCsl M B IPYTrOM HAMpPABICHUU — B MEPBYIO OYEpPEIb HYXKHO MOBBICUTb
HAJEKHOCTh HOPM CEHCMOCTOWKOTO CTPOUTENBCTBA W C ATUX IO3MIMH: BO3BOAUTH HOBBIC HAJEKHBIC
COOPY’KEHHMS U YIAJSTh, WIIH YKPETULITh CYIIECTBYIONINE HEHAISKHBIE COOPY KEHHSI.

KuroueBble cjioBa: 3eMIICTPSICCHUE; HEHA/ICKHBIC 3/IaHUS; MPEIBAPUTEILHOE OMOBEUICHHUE, CEHCMO-
CTOUKOCTh; celicMuYeckast 0€301MacHOCTb.
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ECOLOGY

ASSESSMENT OF THE STATE OF NOISE POLLUTION BY MOTOR TRANSPORT
IN ROAD AREAS ADJASENT TO SHALVA NUTSUBIDZE, SIMON KANDELAKI,
BUDAPEST AND GURAM PANJIKIDZE STREETS OF SABURTALO DIISTRICT OF
TBILISI

A. Mikaberidze, V. Gvakharia, T. Adamia, G. Zhorzholiani
(A. Janelidze Institute of Geology of 1. Javakhshvili Tbilisi State University)

Resume: There was studied noise pollution by motor transport in road areas adjacent to Shalva
Nutsubidze, Simon kandelaki, Budapest and Guram Panjikidze streets of Saburtalo district of Tbilisi.
Calculations were carried out through a quantitative count of units of transport passing in the target sections
of the streets per unit of time. Noise characteristics of the traffic flow were calculated in the areas of
research.

Key words: noise; noise pollution; sound level; traffic intensity.

IKOJIOI'Us

OINEHKA COCTOSAHUSA IIYMOBOTI'O 3AT'PASHEHUA ABTOMOBUJIbBHBIM
TKAHCIIOPTOM TEPPUTOPHUM, MTPUJIETAIOINX K YJIUIIAM HIAJIBBI
HYIYBUJI3E, CHMOHA KAHJIEJIAKHU, BYJIAIIEIITCKOM, T'YPAMA
MAHJIKAKHAJI3E CABYPTAJIMHCKOI'O PAMOHA I'. TEJIMCH

Muxkabepuase A. A., I'Baxapus B. I'., Anamusa T. A., Kop:xoauanu I'. b.

(I'eonornueckuit UHCTUTYT UM. A. Jxanenuaze TOUIMCCKOro roCyJapCTBEHHOTO YHUBEPCUTETA UM.

. JlrxaBaxuIBuim)

Pe3some. [IpoBeneHa oleHKa NIYMOBOTO 3arps3HEHHS aBTOMOOWIIBHBIM TPaHCIIOPTOM TEPPUTOPHH,
npuneratonmx K ynunam [lanser Hynyounze, Cumona Kannenaku, bynanemrckoit, I'ypama [Tanmpkukunze
CalypranuHckoro paiiona r. ToOwmucu. PacueTsl npoBeaeHbI TOCPEACTBOM KOJIHMYECTBEHHOTO YUeTa €AUHUIL
TPAHCIIOPTa, MPOE3KAIOIIETO [0 OIPENEJICHHBIM Y4YacTKaM YIHWI[ 3a €JUHHIy BpeMeHH. PaccumrtaHbl
IITYMOBBIE XapaKTEPUCTUKH TPAHCIIOPTHOTO MOTOKA B pPailOHE UCCIIEIOBAHMIA.

KiroueBnble ¢J10Ba: HHTCHCUBHOCTD JABWXCHUSA; YPOBEHD IIIyMa,; IIYyM; IIYMOBO€ 3arpsi3HCHHUE.

26



BLOIMBOMIRMB0S

1LS®30LIBGO 630BMEIB0 RS 35M0 FMROD SHESRVMBORIBOL BLOIMIFIMGOAG
BM@30® 35S0

693b0@ sengdLodg
(0g. xo85bodgoamols Lobganmdbdol mdoaolol Labgedfogm «bogg@lodgdo)

09%09989: 65dMMITo  yobbogoyyemos 1992 Fganls xogmdm 3ogmens@ol dogd  3bmggengdols
0530l Bgobdo  sedmhgbogro  Lodyobgd®o bgodmbgdo (mirror neurons), GmIgrgdoi oo bbgds
39605 g®o  bgdmJdgogdolol s bbgolo Logddol Ladsbygbme ©s 93xsGogncdo smddol dgog-
300 35b65300MdgdL  shogdmboangdol  gloJmgdmizoyg®o  J3g30L  Rm@Todgdsl. swbodbyeowsb
25dmd0bs®yg, saMgboger LmEosa® 30Mmmdgddo sbogndmbdognols 3mbEgdd@ombymo asbgoms-
M900Lols gdgs@ogy@oe o@domrgds sydgloymo J393900, Moz dmggosbgdom dgodengds 8 g0 g-

E0ddoE g0 3os0bodEml.  s©sdosbgdols  La®zoligddo  bgodmbgdol  bgodHmeobomenmaoy®o

‘Jgb{ogeolisl bgo®mbgdols sd@ogmmdsdo godmgmgbogn 0dbs g9bg@myao asblbgoggds, 3gddm,
sbogndmdoao gmymbgdols mmysbobdgdo asdmombgmwbgb Lomzoligd®o bgo@mbydols @M deno-
900 5JBogd™mdom, go®g goggdols. dgbodsdolew, 9dgdgl dg8mbgggedo amymbgdo asEomgdom
sty ofygegb  IgBygggegdsl, goedyg  goggdo, Go3  LEgm  Jglodsdolmdsdos  gmambgdols
Lodgobgd®o bgodmbgdol ¢u®m sdgyer dmdFoggdsbmsb. Gmam@iG hobl, gdgsdogn®o swlds
453doMgdgmos  9dmEog®  0bGgegJ@meb, gloJmemyoygdo  jmdgbogsool  odysmgdol hgg-
gobmob s aobobogngds, Amam®E mobopobEol s Moboymdols ydsby@o ofdo. 353096 0L
Logdodo  93g0@0ggo omoddgds dbdgbganols msgol Bgobols Lgblm@ymo 9obols Ls®golgddo
bgo®mbgdom, o3 ol MLgds mobopsbi3ol 300mdgddo sedm(39b9oemo  0337elgdol Gom-
©gbmdom. bsayaolbdms, @md 5 Fo-ol Jgdwmgy dbIgbgerols mogols Ggobdo dmLoyddols msgols
B30bmab Vgodgdom obirols s@ddol 0337aligdol Momgbmds 130-300 %-0m 0bH©gds.

b5 3gobdm Lodyggdo: s3@glool gm®dodgds; gdxgs@ogy®o s@ds; Lo®zolgd®o bgodmbgdo;
gloJo@maoydo 3mdygbogoios.

Jgbogoao

1992 9ol xo3m8m doamms@ol dogd 3bmggmgdol msgol Ggobdo smdmbgboge obs Le-
0 30LgdG0 bgo®mbgdo (mirror neurons), GmIengdoz s>@ogabbgds Mm@ ggBdsey®o, obyg bbgo-
Lo bgdmJdgogool gobiobsl. bdodo dom dmobligbogdgb Gmam@iG Lbgobo Gbmdog@mgdol dgd-
(36M3 bgodmbgdow, Moz bgodmdomenmagdds gAM-9Om Yoyl s@dmhgbs swosmgls [1, 2].

27



bob. 2. mogol §gobol bLbgswsbbgs LE®IG @SB
Lbadgobgd®o bgodmbgdols gobsFfomgds

>0b0dbymo bgodmmbgdol s@dmhgboli obGm@os @sofym 0dom, G®MI xozmdm Jogmmsdol
3gogs 3503960 dogozs Mgbylo, Mmool msgol Bgobols Jgddol dydaols Foendo (F5) hoby@-
200 3Jmbs 8030mgmgdBHHmEgdo s Lfsgmmmdes bgo@mmbgdol o>JBoy@mdsl bsgggool dm-
3mgg9d0ls s 33900l AML. gHm gL Kxo3mdm Jogmmsdo s0bGgAglws, my Geym@ dm-
0JgmEs 8o3545L mogol Bgobol bgodmbgdo dolpsh ©odmyjogdmoem s MMM asbobm®-
(309 gos dob Tob s@lgdygmo Logggdol dm3mggdobs o &odol, @mEgbsi xo4mdmd so@m
bogggdo ©s sofym dolo dods, 350d9bo god9dms s mgomgddo hosidgds dob. Imbws Lo-
M@0 M0, mogol B30bdo godmgemobws bgodmbgdol obgmogg >JBog@mds, GMym@oG Swmo-
b0'dbs do039bol dogd Logygggdol dowmgdolsl [1, 3]

Yggagdo 3ob 208msdggybs doembg 53@m®od gAY gydbogo ,Nature“-do 1996 (gl s
5000, @MmI dob o@dmshobs Lo@golgddo bgo®mbgdo, @mdgemms dgdggmdomn bpgds gibm
3000l Jdgrgool s@dds. Mmam@G 2o0@335, Lo®iolgd®o bgodmmbgdom sbogndmdoan gdols dogd
dolbmob dmbayddols dg@yggergds 9dgodogydon swoddgds.

28



do@omseo bsFogmo

bo@golgd®o bgo@mmbgdols sJ@oy@mdol dgbfogerols dobbom godmoygbgds dogbody®-cg-
bmbsblygemo HmIma®ogos o g gdBHMmIbEIRIMAMsB0YE0 dg0mEO. 35300 gd0m Fo@omo
5JBogdmdol IJmbg Lodzolgddo bgodmbgdo odbs s@dmbgboao  swsdosbol msgol @Ggobols
obgom 7d6gddo, GmymeoEss mbgdol Fomo, Iydaols Fomo, Loggomdmol giobs dgs Foemol
bgggeno, 3o®ggaswo s dgmaggao bmds@mbgblm@ygmo Jgddo, mabsgygdo 3GgdmEmao,
©5dsBgdomo  dmBmmo, bsmbgdo s Lbg. Loyy@opwgdms, Gmd  o©sdosbgdols Lo golgomo
6900mbgdol bgodmgobommaondo dgbfogemolsal, bgoMmmbgool oJ@oydmmosdo gsdmgagboan
0dbs 29bpgdyumo goblbgoggds, 39Mdmm, amambgdol m@ysbobdgdo 3mLRgdd@Mombymo asbgo-
05950l godmodbgmws  Lodgolgddo bgodmmbgool 9gudem Jdaogdo o@ogdmdbdom, gowp@y
35g99%0Ls. Jgoob 2s3mdwobadyg, d9bgddogom olidgds gombgs, goggdo Yudm oedg ofygdgb Ig-
BY3920905l, M9 3mambgdo? ssLEYG Yoo Inbsgdgdom, ymymbgdo YBOM sy 0fygdgb
39043920 905l, go®g 359900, G5 bEYe dglodsdolmdsdos gmambgddo bo@zolgddo byo®m-
6900 BOM S e BMAIoAgdsls s dog® 5JBoEmIsL;msb. Lodzolgddo bgodmbgdo
dmJdggdl oMo Amam® 3 ghmgyeo, s®sdgo, GmymeG Lobgdgonmo bjodmbgdo. doBmognos,
50b0bygan 3G gdolmsb ogegd0dgoom x g Jowgyg IAsgoao Lsgombos @sbsbyl@gdgero,
dog @53 gOmo God bomgenos, Mmd Lo@golgd®o bgodmmbgdo sj@oyg@se Jmbsf o gmdls 0dode-
3oobs s dodsdgol 39dsbobdgodo, Gsdoz bdodsw Yglodangdgemos Loggmeto msgolbowdo sp-
Agbogeo asbTymds asdmofgoml [4, 5],

3b6mdognos, MM Hgoao sbsgol bo3d39d0 Lfoganmdgb dgdyggergdol dsbfsgergdemols o
Foabgdol aoMgdyg, obobo obpgbgh dsm  Losbenmggl dgmazo  swsdosbgdol  dg@yggargdobs  ©s
JG930L 3300935 Lo®3oligd®o bgommbgools Ladygemgdom. (3bowos, ghgl o@ ofgggl, GmI, Lo®-
3obgo@o  bgo®mbgdol  oJBoydmdosb §odmdoboty, Sbomdmdogngdols 3ye@y@ol hodmyseno-
49050 aoodfy3g@o 360dgbgermds gbodgds 0dsl, 09y swodosbms @gly@ligool Gmam@o ©mbol
35Mgdmdo dmbegds dsmo RQLodmgdmEog@o go@dodgds. La®jolgddo bgodmbgdom dmdgogdols
99936905 brgds 9IBsB03Y@s©, o3 gerolbdmol Logyms®o msgol Lbgol dpamds®gmdsdo
hoyggbgdol, Goms dgoiEbmb dolimsb Igmazo 3oMmgbgdol Ig@yggergds s J393 99BSB0ZS ©358-
Jotgdymos 53M9mgg J9mEon®  0bdge gdBosb, glodmemmgondo  3mdygbogocool  ©sdysdgdols
hgggobmeb s goboboangds, @Mym@ G 0sbogsbiol s msbopymdol 33dsbygdo oJ@o [1, 6. 7]
0033935 ®mI 3obsgddgms dmdol 0bgm@dszool yowsigds bodzogmegds oli@ebiEogdee me-
30l B30bols bgo®dmbyao Lol gdol 9dgeemm Jmbsfoagmbdom (bsb. 3).

6ob. 3. mMo 5330560l Logddolisl dsm dm@ol badzoligd@o
6g06mbgdomgsgdodol ©sdgs@gdol Ljgds

29



2dM0a o0, Lo®jolgddo bgodmbgdo Jdbol gdge@ogn® dgbodamgdemdsl o gobfymdols ¢be-
ab, @sms figgbo gloJmgdmEogmo dpamds®gmds gobogl LmEosgg@se Fomds@dgdygano.

Lo@3olgd®o bgo@mbgdol LOgmymaomo gm@do@gdomss aob3o@mmdgdyemo dogdgms dg-
093980 900L s ggds 2oblbgoggdye w®MTo, Msdoi goblsgygm@gdgeo 3b0dgbgmmds gbodg-
b5 gobygsmobsiosl, Ldghsl wo ggdodomydo godmmdgdols g8xs@ogyn® omddsl. ombodbyen-
mobos og03doMmgdygmo sytgmgg Lgmengddo 3oMggan gensligano bogdggdol dowgdols Lsgom-
bo. hggbo sb@om, o3 3O gdol yoslbofyggpow Loko®ms dJmbogl dog3dg3960l dgblogmg-
b0l 99bo@ols Fobolifomo owagbs gobysmado, gg@dsmog@o s bdgbomo Fglgools godmyg-
69300, @oi3 Lodgomgdol dmygi399lL 3gOlmbog s gobglobmg®mm, myy @mdgmo slogol —
5,6, 7 oy 8 Yaool 353930 9bws 0dbgl domgdygmo Lslfogegdme Limenol 3odggen seoob-
‘do. Lodgbogdme, dmam bobyddo, 3MoBogymse sog@dogs Lgmagddo 5 Farols sbisgol do-
3d3900L dowgds, mydEs gl 3Gmoegds 33msg bowom @hgds o 3ol IgEbogdgeo slo-
59090 Lko®egds Lodgobgodo bgo®mbgdols &mdo gm®dodgool asmgomolfobgdom [8].

Lodfgbodm, gl o6 235J3L LEgmo 0bgm®dsios 3mbEgdd®ombymo gobgoms®gdo-
Lol @mdgae sbsjdo begds La®gzolgddo bgodmbgdol LOymymaomo gm@domgds, GG 3Gs]-
Bogmo© 25blbmgdsgl sbsgol dobgwgom bsgdzol dgblog®gdols hodmyseodgdol. Gmama3
3bmbdognos, 0bgm@dsools sdsblimgmgds magol Ggobom a@ddgeregds 150 §d-0li aobdsgenm-
6570, 0bgm®dozools LOgmo ©sdsblmgdgdolomgol go, Lakodms dmbogl dobo boby@danogo
dgblog@gdol gmblmaowszos, Mo dgodagds asa®dgammegl 15 Fo-ob gomo Lssmol aob-
doganmdodo. 3bmdoaos oloE, M3 bo@dsy®ds o©sdosbds dgodengds s0doblbmg@dml 8—10
Lopobo, 4-5 og@o s 5-6 obm, Go3 LbEymose ULsjdo@obos odobsmgol, @md dgblog®gds
Yggoligdger 0dbgl owgdomse. Loggmolbdms olo@, ®md, oy obsdsblmgmgdgmo ser@ge-
bo@oygao 0bgm@dszos oo Inggamdobss, ©sdoblmg®gdol gbsdo 3b0dgbgermgbor dz06-
g0, gl 3o gomgoaolifobgdymo 9bws 0dbgl Lgmengddo dogdggdol Lfsgmgdol w®mb.

- - - - - - - - - -

1 2 3 4 5 6 7 8 9 10

© = N W & U A

6ob. 4. Loygddob 93g8s5G0gn@0 seddol @AM 0d3xmlydo 3sbgbgdo: dgbgmol msgols Ggobo
(Fomgano), 3mbogddols msgol §gobo (@) s8LEoLsbY >0b0B6ygmos AM Fynmdbonm,
0O©0bsGObY — 0339aligdol GomEgbmds doMhmdon ghmgymdo

30



OmamOG 9339 S03b0dbgm, 93RsB03YM0  Mmobogobis magol Ggobol mobpaymeroao
0goligdss. bahggbgdos, @m3 Lbgs s©d0sbgdol Ji3935bg gobygomydo wsjg0M39d0L Jgogasw©
bpgds sbogmaoygdo J3ggol sbognobo s Lo®zolgd®o odo@s@os. o8 dmgengbsbyg 3@obo3ygan
3080 gbols obegbl swodosbol bydogdB o aobfymods, 93xsdoggo mobogsebEs ©s 3oMsowo
oligmdxgma@o. 35309630l Logds®o gdgedogydom smoddgds, dbdgbgamol msgols Ggobol Lgb-
bodga g606do Lodgolgd®o bgodmbgdbom, Goi ol u®Ogds msbsasbiaols 30Mmdgddo ow-
dm3969d 90 0339 lgdol Gompgbmdom. Omam@ 3 dg-4 bob-sb hobl, 5 Fo-ol dgdwpgy ILdg-
bgeroll mogol Bg306do dmbaygd@ols mogol Gg0bmseb Jgooedgdom, asbiol smddol 0d3yerlsg-
0L MomEgbmds Lodygsame 130-300 %-om 9x@em Jswsaros [1, 2, 8.

5005805b98To  Lo® jolgd®o bgodmmbgdol LobEgdol gm@dodgds bpgds ©sdswgdols oMgy-
@039 O@osb, mgdze LEOYIAYOYm-39b]cou®o m@asbobszool gm@dodgds A™MTo Lsg-
domE 3300 gdoos sbogndmdomols 0bogoys® 25bg0ms@Mgdsby wodmowgdymgdols ao-
dm. Falek-Ytter-obs ©o mobosg@m@gool dogd bohggbgdo ofbs (2006 §.), @03 6 mgol sbisgols
sbogndmdoengddo Lo®izolgd®o bgo@mbgdom @ bpgds ao@gdg 3000l byenol dobsbdodom-
gm0 3mddgegdol JgEbmds, 12 mgol sbsgol 6s3dggo0 9339 o00dgedgbh bgerols dmd@omodsl
> 55b5@0bgdgb dmddombol Jobsbl, 9. 0. 12 mgol sbsgol do3dgol Ladgolgddo bgodmmbg-
00 dgobmds s Sbosgobgds osdosbol JobobdodsBmygmo Jdgwgds. Blakemore da Decety-
ol (2001 §.) glojommaoygd 9Jl3gm0dgb@gddo godmygbgdymo ogm 2 Jo®mdomo Lodysios:
bygndsbyg waol dods, hoom Logly, dods hool aodygdy s bganol dImd@smds hoom bogly do-
Job sboswgdop. sbgm 30Mmmdgodo msgol Bgobol L3g3ogosg® 966gddo Ladzolgodo byodm-
bgdol oJBoydmds 3M0bEodgmew  oblbgeggdgao s@dmbbws. Loggeolbdms, @md Lo® jo-
bgomo bgoMmmbgdol gdgs@dozydom osmJdosb gsdmdwobamy, Mg sbagdmdoeol 3mbEgdd@om-
byyano aobgomodgds myxebTdo 30dobs®gmdls say@gbogao LmEos@ogdo as®gdml o®mdgddo,
dobo gy @y@oli hodmysenodgdol 3Gm3gLdo, mysbol Fggdms gggens Jdgwgds gdgs@ogygco
03035300 3bom hsobg@agds dol 2gbgBogy® 35M5fdo, GMIgemoi Jmgao Logmabenols dob-
dognbg mMAob0bI o wodhgds s, Mo FMogeMos, dmg305b9d0m Asdmgenobogds shomasb@-
©ols sa®glboygamo ©s 3M0dobsg o J393900L Lobom. goboowsb sgy@mglbool gm@dodmgdols g@m-
900 bgodmodog® oG gEsGo©  S@osMmgdagmos  domagbydo  sdobo  LgBm@B®bobo, s80@®I
3M9396300L dobboo Logggosbods@ol Lobom Lalyg@ggaos godmygbgogeo 0dbgl Lg®m@mbo-
boli (obsdm@dgwo 5306dgsgomo  dpos®o  bogggdo ©obsds@o, ggMdme, Jmmsbpoymo ©s
dbs@o yggeom dmdbogdygmo 5@ gHdamegdo, Gmdgmms ymggero 100 o dgocogl, dgbode-
dolbow, 750 wo 500 dp BG03@me3sbl.

oliggbs

bgdmo@bodbyemols Jobggom, Lo®gzobgd®o bgodmbgdom bpgds sbogdmdoemgdol dog®
dobmeb 3mboyddols 39Byggegdol gdxs@ogn®o osemdds. bgodmbgool oJ@oyn®mdsTo godmgeng-
bogros 29bgd o goblbgeggds, Jg@dmw, amambgddo Lo®golgd®o byo®mbgdol gm@do®gds
3mUbE9doMmombymo aobgomamgdolsl bpgds ao@omgdom sMY, oMy goggddo. Jgogasm, ym-
3Mbgdo goggdmob Ygsmgdom aszomgdo s sbsgdo 0fygogb dgBysgergdol. smbodby-
@oob sgegdodgdygmos s3Mgmgg Lgmarols 3odggan gansldo dogdggdol domgdol Lsgombog.
Lomgolgd@o bgodmbgdo oJ@oydsw dmbsfommgmdls 0do@oiools s dodsdgols dgdobobdgddo,
shogndmdoengdols @B y®ol hodmyomodgdsdo. gosdfygzgdo 360dgbgammds gl 0dsl, oy
ssdosbms @gly@lgdol Gmam®o mbol goMgdmdo bpgds dsmo gloJmgdmaogdo gom@do-

31



0905, LoMgolgd@o bgo@mbgdom dmJdgogdol 9dgi690s brgods 938500300, @53 3gol-
bdmdl Loggmo®o megol bbgol dpamds®gmdsdo hoygbgosl. glojmmmaoygdo gmdygbojgsicool
53450 9ds aobobogrgds, MMam® 3 MsbopsbiErols o mebsymdols 39dsbydo o@o. symgbools
Q0m®doMgdols gOhm-gom bgodmJodoyd jmdgms@e s@os@gdygmos domagbydo sdobo — Lg@m-
B™bobo, 5do@md 3M9396(300L Jobbom 33gd0l @obsdsGol Loboom Loliymggeros dogowme Ug-
OmEMbobols Fobsdm®dgoo 53063gsgomo Jwowsemo bs3g9d0 @obsds@o; 3g®dm, Jmensbooy®o
s> dpbodo yggmol dyY@g@mdMmEgdo, @mIgamms gymggeno 100 o dgoiegl, dgbsdsdolow, 750
> 500 dp BEO03BMALL.

R0B33I05®IHd — REFERENCES — JINTEPATYPA

—

b. s gJlodg. glLoJmamaool Logngdisom 3y@Lo glodmemaool gozue@gdol L ogb-
Bgoobomgol. Fdows osbpdos 3oMggefmwgdyamol Lobgamdol Jo@mgemo gbogg@dlodg-
Hol ao3mdgdanmds, 2013.

2. N. Aleksigze. Psychobiological foundation of the theory of attitude. Advances in Psychology re-
search. Vol.. 98, 2013, pp. 125-128.

b. sengJlbodg. bmgswo domJodool Logydgangdo. mdb.: 9bogg@logno, 2016.

https://en.wikipedia.org/wiki/Mirror_neuron

http://www.apa.org/monitor/oct05/mirror.aspx

A

Beth Azar. How mimicry begat culture. Researchers from varied disciplines look to mirror neurons
to explain many aspects of human evolution. Vol. 36, No. 9, 2005. - 50 p.
7. L. Winerman. The mind’s mirror// Monitor on Psychology. Vol. . 36, No. 9, 2005, pp.205-209.

32



PSYCHOBIOLOGY

MIRROR NEURONS AND THEIR ROLE IN THE PSYCHO-EMOTIONAL
FORMATION OF NEW-BORNS

N. Aleksidze
(I. Javakhishvili Thbilisi State University)

Resume: The functions and properties of mirror neurons, first detected in the brain of animals by
Jakomo Pizzolatti in 1992 have been considered in this paper. The neurons are excited by means of verbal
action in response to external conversation and as a result of emphatic perception determine a psychic-
emotional behavior of new-borns. Consequently, as a result of aggressive social conditions in the period of
postembryonic new-borns the aggressive actions are emphatically formed, which further can turn into the
aggressive behavior. Neurophysiological study of human mirror neurons revealede a gender difference in the
activity of new-borns, in particular, in new-born girls the increased activity was revealed, as compared with
new-born boys. In most cases, the development of speech in girls begins earlier, than in boys, which corre-
sponds to an earlier development of mirror neurons. Apparently, emphatic perception is connected to the
emotional intellect, as well as to the skills of establishment of psychological communication and it is consid-
ered as an humane act of compassion and support. The conversation of patient is emphatically perceived by
the mirror neurons of sensory area of the brain. This is corroborated by the occurrence of an increased num-
ber of impulses in conditions of compassion. It is noteworthy, that 5 minutes later in the brain of listener as
compared with the brain of interlocutor a number of perceived impulses of feelings increased by 100—130%
at the average.

Key words: emphatic perception; formation of aggression; mirror neurons; psychological commu-
nication.

HHCUXOBHNOJIOT UA

3EPKAJIBHBIE HEWPOHBI 1 X POJIb B ICUXO3MOIIMOHAJIBHOM
OOPMUPOBAHUUN HOBOPOXKIAEHHBIX

Anexcumze H. IT'.

(Tommucckuii rocy1apcTBEHHBIH YHUBEpcUTET M. M. J[aBaxHIIBUIIN)

Pe3tome. PaccMoTpeHbl (GYHKIMH M CBOWCTBAa 3€pKAIBHBIX HEWPOHOB (MIrror neurons), BIEpPBBIC
oOHapykeHHbIX B 1992 roxy yuenbiM J[xakomo IluiiiionaTtu B TOJOBHOM MO3re >KUBOTHBIX. HelpoHBbI
BO30YKIar0TCsl BEpOATLHBIM BO3ZICHCTBIEM, B OTBET Ha TOCTOPOHHIOIO Oecey U B pe3ynbTaTe aM(aTuieckoro
BOCIIPHUSTHSI OOYCJIOBJIMBAIOT (hOPMHUPOBAHKME IMCUXOIMOIMOHAIBHOTO TMOBEJCHHUS HOBOPOXKIeHHBIX. Ciie-
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JIOBATENIbHO, B PE3yJIbTaTe€ arpecCHUBHBIX COLMAIBHBIX YCIOBHH B IMEPUOJ MOCTIMOPHOHAIEHOTO HOBOPOXK-
JEeHHOTo 3MdaTuuecku (HOPMUPYIOTCSI arpecCUBHBIE NOCTYINKU, KOTOPhIE B JAJIbHEHIIEM MOTYT IepepacTu B
arpeccuBHOe TmoBejicHHe. Helipodusnonornueckoe W3ydeHHE 3epKalbHBIX HEWPOHOB 4YEJIOBEKA BBISBUIIO
TeHAEPHOE pa3iuyhe B aKTUBHOCTH HEWPOHOB, B YAaCTHOCTH, B HOBOPOXIEHHBIX JI€BOYKAX BbISABJIICHA
TIOBBINIICHHAS] aKTUBHOCTH TI0 CPABHEHHUIO C HEWPOHaMH HOBOPOXKJICHHBIX MAJTbUUKOB, B OOJIBIIMHCTBE CITy4acB
y IIeBOYEK pa3BUTUE pEeYd HAYMHACTCS paHblle, YeM y MajlbuHUKOB, YTO COOTBETCTBYET 0ojee paHHEMY
Pa3BHTHIO 3epKalIbHBIX HEHpOHOB. [lo-BuamMoMy, 3M(paTHYecKOe BOCIPHATHE CBS3aHO C SMOIMOHATEHBIM
MHTEJUIEKTOM, C HAaBbIKAMH YCTAHOBJICHHS IICUXOJOTMYECKHON KOMMYHHUKAllMH, U paccMaTpUBaeTCsl Kak
TYMaHHBII aKT COCTPaJaTeJIBHOCTH W MOUICPX K. becema mamueHTa 5MQpaTUYecKd BOCIPHHHIMACTCS
3epKaJbHBIMH HEWPOHAMH CEHCOPHOM 30HBI TOJIOBHOI'O MO3ra, YTO IIOATBEP)KAAETCS BO3ZHUKHOBEHHEM
TOBBIIIEHHOTO KOJWYECTBA MMITYJILCOB B YCIOBaWsAX cocTpaganus. lIpmmeuarensHo, 4TO 4Yepe3 5 MHUHYT B
TOJIOBHOM MO3T€ CIIyLIaTeNsl MO0 CPaBHEHUIO C TOJOBHBIM MO3TOM COOECEJHHMKA KOJIWYECTBO BOCIIPUHSTHIX
UMITyJIbCOB MIEpEXUBaHUM B cpeaHeM Bo3pactano Ha 100-130 %.

KarwueBrble c1oBa: 3epkajbHbIC HEHPOHBI, ICHXOJIOTHYECKass KOMMYHHUKAIUsS; (GOpMHpPOBAaHUE arpe-
ccud; sM(paTruecKkoe BOCIPUSATHE.
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MEDICAL MICROBIOLOGY

ON THE POSSIBLE ONCOGENIC POTENTIAL OF LENTI- AND SPUMAVIRUSES
G. Gogichadze, E. Misabishvili, Ts. Eradze

(Institute Techinformi of the Georgian Technical University)

Resume: The possible oncogenic potential of lenti- and spumaviruses has been established from the
standpoint of the karyogamic theory of carcinogenesis. According to one of the major postulates of this the-
ory, any virus inducing fusogeny in somatic cells can be considered as a potential carcinogen. Repre-
sentatives of the family of retroviruses reveal fusogenic properties. In particular, they form polykaryocytes.
Since these viruses are capable of provoking the formation of polykaryocytes, they evidently can produce in
parallel dikaryons of high oncogenic potential.

Key words: carcinogenesis; dikaryons; lentiviruses; polykaryocytes; spumaviruses.

MEJAUINHCKASA MUKPOBHUOJIOT'UA

BO3MO’KHBII OHKOTI'EHHbIV IOTEHIIUAJI IEHTH- U CIYMABHPYCOB
I'ornuanze I'.K., Mucadoumsuau E.B., Dpanze L. L1I.

(Muctutyt TexuHpopmu I'py3UHCKOro TEXHUYECKOTO YHUBEPCUTETA)

Pe3tome. OHKOT€HHBIN MOTEHIMAN JICHTU- M CIIyMaBUPYCOB YCTAHOBJIEH C IO3ULMU KapHOI'aMMHOI
TEOpHH KaHIIEpOreHe3a. B COOTBETCTBUM ¢ ONHMM W3 TJABHBIX MOCTYJIATOB STOH TEOpHUH, J000H BUPYC
(;ro60it areHT uiM (akTop APYroro MpOUCXOXKIEHHS), KOTOPbI HHAYLHPYET (Dy30T€HUI0 B COMaTHYECKUX
KJIETKaX, MOXHO pacCMOTpeTh B KadecTBE IMOTEHIMalIbHOro KaHieporeHa. IIpencraButenu cemeilcTBa
PETPOBUPYCOB OOHAPYKHUBAIOT (hy30reHHBbIE CBOMCTBA. B yacTHOCTH, OHU (POPMHUPYIOT MOJUKAPUOLUTHL. Tak
KaK 9TH BHPYCHI CIIOCOOHBI MPOBONMPOBATH 00pa30BaHME MONMKAPHOIMTOB, OHHU, BEPOSITHO, MOTYT Hapa-
JUIEJIBHO TPOIYLMPOBATh U JUKAPUOHBI C BHICOKOM OHKOT€HHOM MMOTEHIUEH.

KiroueBnble ciioBa: JAUKApHUOHBI; KAHIIEPOT€HE3; JICHTUBUPYCHI; ITOJUKAPUOLIUTHI; CITYMaBUPYCHI.
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ENERGETICS

PERSPECTIVE OF NUCLEAR ENERGY IN GEORGIA
N. Arabidze, S. Mindiashvili, I. Popkhadze

(Georgian Technical University)

Resume: There is considered nuclear power, as the greatest achievement of the XX century and the
prospect of its development in Georgia. From the moment of the energy, that can be given off by nuclear fuel
can be supplied by mankind, it goes ahead and improves the design of the characteristics and characteristics
of the reactor. Among scientists are working on the construction of a new more efficient reactor and its large-
scale operations.

Georgia, as a country, that is on the rise demand of electricity has a chance with the construction of the
innovative reactor to solve this problem and at the same time getting a benefit.

Key words: atomic power station; nuclear power engineering; nuclear energetics.

HEPI'ETHUKA

NMEPCNEKTUBA AJEPHOM SHEPTETUKH B I'PY3UH
Apaouase H. I'., Munaguamsuiau C.T., Ilonxanze . T.

(I'py3uHCKHI TEXHUYECKHI YHUBEPCUTET)

Pe3rome. PaccmoTpena simepHasi sHepreTHka Kak BelMuaiiiee JOoCTHKeHHe XX Beka, U ee Iepc-
nexTuBa B I'py3un. C MOMEHTa OTKPBITUS SHEPTHH, KOTOPasg MOXET JaTh AJepHOE TOIUIMBO YEIOBEUECTBY,
MOCTOSIHHO Pa3BUBAIOTCSI M COBEPIIEHCTBYIOTCS KOHCTPYKTHBHBIE XapaKTEPUCTUKA W OCOOCHHOCTH peak-
Topa. Cpenu yueHbIX HIeT padoTa Mo CO3IaHHI0 HOBOro, Ooiyiee 3((EeKTUBHOIO peakTopa U O ero MacuiTa-
OHOTO HCTIOJIF30BAHMSI.

I'py3us1, kak cTpaHa, KOTOpas MO POCTYy TpeOOBaHUS 3JEKTPOIHEPTUH, UMEET IIAHC C MOCTPOUKOM
WHHOBALMOHHOTO PEaKTOpa PEIINTh 3Ty IpodIemy.

KarwueBrble ci10Ba: aTOMHas JICKTPOCTAHIINS; ATOMHBIN peaKTop; sAepHas JHEPreTUKa.
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METALLURGY

EXPERIMENTAL STUDY OF DEFORMATIONS AND STRESSES IN THE PROCESS
OF RADIAL FORGING OF CYLINDRICAL BILLETS

S. Mebonia, D. Gventsadze, A. Shermazanashvili
(R. Dvali Institute of Machine Mechanics)

Resume: There is considered the stress-deformed state of cylindrical billets in the deformation zone of
radial forging machine and the stresses acting in the billet are studied. The precise determination of the oper-
ating stresses in radial forging machines is necessary for the proper design and reliable operation of the ma-
chine.

The results of the experimental study of the stresses acting in the process of radial compression are
presented. The study was carried out on a special device for radial compression, which with the help of a
standard test press allows for various modes of radial deformation of cylindrical samples.

By analyzing the results obtained from the experiment, it was found, that the strains acting in the work
piece are almost equally varied along the length of the deformation zone, when the samples with a diameter
of 20 and 24 m are deformed.

Key words: deformation; force; radial compression; tension.

METAJJIYPT'UA

3KCIIEPUMEHTAJLHOE UCCJEJTOBAHME JE®OPMAIINNA U HATIPSI)KEHUIA
B TPOLECCE PAJUAJIBHOT'O OBXATHUA IUJINHAPUYECKHUX 3AI'OTOBOK

Mebonus C.A., I'Benuanze J.A., lllepmazanamBuian A.T.

(MucTuTyT MexaHuku MamuH um. P. J[Bann)

Pe3tome. PaccMoTpeHo HampskeHHO-Ie(OPMHPOBAHHOE COCTOSHHUE IMIMHIAPUYECKUX 3aroTOBOK B
oyare aedopMaIiy pagralbHO-KOBOYHOW MAIIMHBI M M3YYEHBI ICHCTBYIONIME B 3aTOTOBKE HAIPSIKECHHS.
TouHOe ompeneneHne ACWCTBYIOUIMX B paJdallbHO-KOBOYHBIX MAalllMHAX HANpsDKEHHH 00S3aTEeTbHO IS
NPOEKTHPOBAHUS U HAJIEKHOU SKCIUTYaTaI[H MAIINHEL.

[IpencraBieHbl pe3yabTaThl SKCIEPUMEHTAIBLHOTO MCCIeI0BaHU ACHCTBYIOIIMX B MpOLECcce paana-
JBHOTO 00KaTHsI HANIPsDKSHUH. MccienoBanre IpoBOHIIOCh Ha CHEIHAaIBHOM YCTPOICTBE IS paTuaibHOTO
00KaTHsl, KOTOPOE C MOMOIIBI0 CTAHAAPTHOTO HCIBITATEIBHOTO Mpecca MO3BOJISIET OCYLIECTBIATh Pas3iny-
HBIE PEXKUMBI paguanbHoi nedopmaryy 00pa3noB IHIHHAPHIECKON GOpPMEIL.

[lyrem aHanu3a MONYYEHHBIX M3 DKCIIEPUMEHTa PE3YJIbTATOB YCTAaHOBJIECHO, YTO NpH AedopManuu
o6pasmoB quamerpoM 20 u 24 MM EHCTBYIOIINE B 3aTOTOBKE HAIPSDKEHUS ITOYTH OIUHAKOBO M3MEHSIOTCS
o JUIMHE o4ara jaedopmariuu.

KunroueBble ciioBa: neopMaryst; HanpspkeHHUE; pagiatbHOe 00XKaTHe; YCHIIHe.

56



d03039%0 BIIBMIRMdNS

3bILIILO®SL BIGBMIL dS3RI6S TVo@d3MIBIRN IO bodOLLDI
d5bobs Lo®osdg, 0Moby dgMdgbodgoano, bmgm dbgmsdg, 0gody@sd Iy®esos,
bos® ambognodgoemo

(LoJodmggenml @gdbogydo 9boggdlodg@o, Jodmggen dgfomddgms sbmiosios, Lmgaol
dg®bgmdols Lsdgbog®m-33eggomo 396G ®0)

M9b039: godmggengymos Ibgligdbodsl odyEdscgdygmo agmols ©s hgbbmls bodggowsb
2o8mFgeomygmo  bgomol bodolbby hgbhml Gompgbmdol aogangbs. 9Ju3g@M0dgb@mew  ©sd-

B3oGLs, M3 Ibgbydbodol aymol bsdggdo hgbhml dmds@gdom IEoMegds bodydols (3bodo-
sbmds. m0:mJdol Jmeosbo o hgbhml  ©sds@dgoyeo  Momwgbmbol 3Hm3MM0gEs©  @odo-
90do  aoool  (3bodmgsbo  goggdo, aogledbogo s  (330aolidsygodo  bogmoghgdgdo, sbiggg
Jeomdmgomgdo, Go3 0Fg93L bgmol Fggg9doenmdols goemgligdsls (‘dgdwgmggsols).

boggabdm Lodygggdo: goyloadbogo bogmog@gdgdo; aueo; msgolygswo bodmgsbo dgo-
39%0; 3oMMA0bmogdo; @o0dogdo; Ibgliydbodsls bgmo; bodggo; Jam@dmygoamgdo; dgngdo-
gomdo; hgbhe.

Jgbogoao

dmgoe Fangddo hggbl Jggysbsdo 333gmdow ao0bods Ji3gbodgnm bgmgdby dmmbmg-
bogngds, G535 3obsdo®mmds bgmgdol Fomdmgdolsdo wowo 0b@gmglo. 33gbs@gyemo bgmyg-
b0l Fo®dmgdol aob@ol gohm-ghmo dbodgbganmgsbo 30®mdss bgmmgsbo bgwengyamol Fo@-
demgdol dpgmds®gmdol gmggedb@og dgbfogens o 3@odogaeo sbsgobo [1, 2, 5] sdsbmsb,
5930 gdgeos LA YJBH O g 33e0agdgdol aobbm®Gogmgds s Loosbenggdol dogds @m-
3003 Foddmgdsdo, olg bgmmgobo by gyaoli sbogro mobsdgo®mgg x0dgdol asdmygabals
5 250539 dsg905T0. dbmeme godgo bodolbol byomgyamolsgsb s®ol dgbsdargdgero dowes-
0 3390000 00Mgdygagdoll bgmgdol dJowgds.

b900l bodolbol slbopagboe Lokodms s@lgdygmmo by gymols ©s dbs 3OmEyo-
Lomgol odsbolioomgdgao 3sMs3gB®gdol Igbfogems wo dowmgdymo 3mbsi9dgdols pomgogols-
Fobgoom sbogno Bgdbmermpoyn®o 30m3gLgdols webgmage.

do@omoEo bofogmo

dbgldbodsl Fo@ddmgdolsl asblogym@gdonmo yu@smgds 9dcgge Ibgbydbodsl byo-
gyeoll dmdbogdol  mogolgdy®gdgdl, Tgbobgols o gowsdydsggdol  s@obgenlisy@gero

57



g mdomgmool 3GMdmgdgdl, Go@ aoM3399Vomaw dmdgwogdl byomgymol B gdognm-ggm-
bmdoy® Iohggbgoemgdby. oJgsb godmdwobody, Gmam®O3 9339 ©0gb08bgm, SyEomgdgeos
5030800030 Ibgliydbodsl by gyemol Bgdbmamaoy®o 0bpogoysmagdmdols dgbfogas,
by ggmologsb 3gL-9JLE®sJEaool Igmmeom bgmgdol Jowgdols LEowosby GMoyeoEgdo-
©gooll mobdbergdo bogmog®gdgdol asdm§geoagol dgbobgd  dgEbog@ae-@39dbogy@o  Fom-
dma9bgdols goxs@mmgds, s3Mgmgg 53 by gymobsash bgmgdols Fo®mdmgdol @gdbmanmyools
259dxmdgligdol Jobbom @ g3m39bwsz0gdol dgdydeggds.

bg0mgsbo bgomgnmols gowsdydaggdol Bglbmemaosdo 360dgbgemmgeb @Ml SliG-
9ol bgomgygmol odyEdoEgds ©s hgbbml asymes, @opash mgbemol ayeobspasb hgbhml
bLOygas Indm@gds doge oy ©s©gd0m BoJBmdgomsbss ©s353d0Mgdgao (sMo®ogobodg-
daen bgmdo bodhgbgdol s, dglodsdolo, Moxobodgdolols sbsio®agdol dgdicomgds; od-
blbgenols obsgomagdol dgdzomgds gdue®sizool waml s bbg) [7, 8]

dbgbyydbodsl yuegdol hgbhmbogeb doJlodogry@s® aobom 3gzgdol Ggbpgbizos oG-
3399 Fomom gfobsomdwgagds Mg3mdgbsizogdl bodyggdo hgbhml boFomszgdol s@lgdmdols
‘Ygbobgod, gobsowsb oM yggneo Gomegbmdols hgbbm syEomgdgaos gJlE®sdiEoolol asdblby-
ol 2580J3930L goydxmdglgdol 8obbom [5].

9JLB®sJzo0l 3MmEglol ML Hgbhml s@Lgdmdom gsdmfgggmo godygmgomo yogeng-
boli mogoEsb sEoamgds gAM-9OMo  dnsgs®o FoJBmeos by gymols aswsdydaggdol v39-
0gbo Igmmegdols sbsmgolgdensg.

dbgbydbodsl bgmol dowgdolosl @odyidocgdye auel gdsdgds 2o® 33990 MomEy-
bemdols hgbher (3,0 — 8,0 %). @gogycse bofo@mdmgddo bpgds hgbhml yuem Jg@o @smogbm-
00 ods@gde.

dbglydbodsl aymobs ©s Bgbhml Jodoymo dgoagbogrmds @owogogyg@o asoblbgsgy-
99005, doomoms, g do e omobgdygmos @odowgdo s Gogngdo. Hgbhm g0 goiEegl
3M55bMFMgob 9JuBOsJE0ge 60g3m0gMmgdgdl, Px®geoll, boem dobo @odogdo — msgoly-
Qo 3bodmgob dgoggodl, (3goagdls s (3gogroldsgge® bogmogmgdgol. 3bodgdols asdmymayols
Al bpgds smbodbymo b0gmog@mgdgdol bgmdo aoswsligans, bodolbol aonedglgds s bg-
0ol @553060Mgd0lols bgo@@omedo (3bodgdol @obsgo®yol aobmdws [2, 4].

dbglydbodsl wodynEdsgdgmo gumols o Bgbhml boMggosb godmfgamomyamo bg-
00l bodolbby Hgbhml @omgbmdol gogagbols slopagbo dgbfogmog obs LoJodmmgg-
ol Lbgsslbbgs @Goombowsb 2017 Farols dmloganol msbsdgo®mgg x0dgool gymgdowsb do-
©gogeo 030060l dgoagbomds (GbMogo 1), asdmggergyamos Ibglydbo@sls agemols s
hgbhml  Lbgowolbgs @omEgbmdols dmwgeudo bomgggdolopsb (3-sb 15 %-dwpg) codm@oe-
BMO0ge 300mdgddo godmfgmomymmo bgmgdo (GbGogo 2). @sdm@sGm@oye 300Mmdgddo
domgoymo bgmgdoli Jo@om geny@oe bpgdmes domogmo o wodsgo ba@olboli Ibglydbodsl
bgmgnmoliogeb dowgdygmo Lofs@dmm bgmgdol bodydgdol dgbfegansi (gbdoano 1) [3, 6]

Omam®3 l-amo gbGogols dmbsigdgoosb hobl, Lofs®dmm bgmgddo Bgbogyco bo-
@olbol dg93009dsbmob ghmse 0bMgds megolygsmo bodmgsbo Igsggdols Fgdiggemds,
653 360dgbgermgbo  omgdedgods  LoJotmggermdo  dmygoboan  Fbglydbodsl  byoen gyendo
sOlgdya mogobygsm 3bodmgeb dgoggol. 53 gsJ@ol dobgwgom gbrs brgdmegl aaog-
0©gb0l JopAm@oby®o gobanghs. dog@Msd o3 oliyggbol o@ sEsLEYM YL woamogMowgdols
3obOwomo Foo wodsgno bo@olbols Lofo@dmm bgmgddo. Logo®oywm, ©adsgro bo®olbol
bgmgodo Fgogy®o Moibgol 360dgbgenmgsabo bHws ob3oMmmdgdyamos gJlEMsJEool wAML
bgmdo gowsbygmo gmbigmeodomgdol gmbgs@oy®o dgsggdol GomEgbmdol asb@won.

58



3b®ogo 1
dbglgdbodsls gamol @odogdol bodolbols dsohggbgdemgdo

bodmobboli dshggbgdangdo, dbglydbo@Msls godowgdo bsdo@mggemls dbglydbo@sls Lofo®dmm
% bbgopalbgs @sombowsb bgmgdo
©gEmPEol- Lbowbowo | gu®xssbo I I I
Tyomrm
dgogco @oibgo IpKOH* 2,25 32 2,7 33 4,1 5,8
BOLGsRgdo** 0,7 0,5 09 0.8 1,1 2.0
3o9Lodbogo bogmogdgdgdo 0,5 0,8 0,7 1,0 1,3 1,9
Jermdmgoamgdo (x107%) 0,3 0,3 04 0,56 0,68 0,91
3oOmA0bmowgdo (X1074) 6,3 5,1 5,8 5,5 5,5 6,0
3boddgsgydo dgoagbogmds:
boy gMo 8,2 9,0 8,6 11,8 10,2 9,1
Mm@ gobols 47,0 46,8 46,2 27,3 30,0 34,5
@obmaols 444 439 45,0 59,9 59,5 50,0
DE0(3IM0RYOO:
dmbmymoig®owgdo 3350 33000 3300 38oe0 3350 | 3goeo
00 0(39M0Jd0 2,0 1,5 1,6 2,1 2.8 3,7
B®oaE0(39Mm00gb0 92,0 93,4 93,3 92,5 91,6 91,8

* dm39909m05 mEngobols gogoby gowosbys®odgbom.
* B gg9nmos bEHgOmmm@gnmg30@0bby go@esbys@odgdon.

dbglydbodsl mebsdgodmmgg x0dgool @odowgddo aogbsdbsgo bogmogmgdgdol d9dig-
emds Jgpostigdomn dywdogo Lowowgs (0,5-sb 0,8 %-Iwg).

dbgb9ydbodsl bgmol 30adgb@y@o  dgoagboamds Fo®dmwagboaos Jo®mBobmowgdom,
Omdgems 999339 mods 5@ oMol sdmoegdymo  Ggdbogn® bodolbby. 303d9bGgdo (om-
dmpagbomos JermdmgomgdomsE, M gdoi 300053060 ©S3M o dgmgdsdos bgmols Fgd-
bogy® ba®olibby.

380 ggobol s@lgdomo odm oegdymgds @odogdol (3boddgsgy® 9diaggemdsls ©s
dbglydbodsls JodiEgenol bodolbl dm@ol o6 s@dmhbps, dog®sd, dgobodbgds boxgdo (3bo-
dmgobo 3gog900L Fogmols dgdo@mgdols s mengobol dgogol dobydo Fogrols dmds@gdols @gb-
gbzos Ibgbydbod@sls do@gargdols ba®olbol aogodglgdobmsb gomop, ModsiE dgodengds
3ob3300mdml, Jglsdsdolsw, eobmengbols dgogol dgdggemdols dgdodgde.

bofomdmm bgmgddo godmgeobps A®ogeoig®opgdols mebdpggo bogmogmgdgdols dbo-
‘d3bgenrmgsebo do@gds @sdbmBSAMA0Ym 30MmM69ddo Jowgdyan Fbglydbodsls yymols @odo-
gdmob goo®goom, Mo 3sdmfgggmos dmEgdymo bogmogdgdgdols aowslgemon bo®ggdo
hgbhel sdo@gdom bgmol godmfgamomgolsl, @osbgosi doygmomgdl IJmdwpggbm  33ergggdols
390959%0-

dbglydbodsl bgmol bodmolbbby hgbbml gogmgbols olswagbs dmdbopgdye o]bs
dbglgdbodsl gyumols o Bgbhml Lbgswslbgs Gomwgbmdol bodggo. hgbbm ©ods@goyge obs
3-ob 15 %-3g. ods@gdymo hgbhml bgws bwgs®o bogo®bobgdo ogm Lofo®Imm 3@s]@o-
30sb  gdmdwoboty. dowgdymo  dmegmy®o  bs®gggdol  bodydgdol  gJbEGs30Ggds  dmgo-
bobgm LeJlargBol s3s@s@do 3g@®magobol gmgdom (wygmogols T° =~ 40-60 °C) 3 Lo-ols
obdogermdsdo (3bGogro 2 s bob. 1).

59



3b®ogno 2

dbglgdbodsl yymol godoEgdol bodolbols dohggbgdmgdo

bbgoeslbgs Momegbmdol hgbhmlnsb gohmse

bodobbols dohggbgdangdo, % bo® 930 @ods@gdyeo hgbhml Mosmwgbmds, %
(9db39M0396@ @0 Jmbo39dgd0)
0 100 (Abemgrme
(AbegrmeE 3 8 12 15 hgbhm)
d980)
603930l 3bodosbmds 37,2 34,6 32,2 28,7 25,1 0,52
bgmol dgoagbogomds:
3o9badbago bogmogdgdgdo: 0,8 1,7 2,1 23 2,5 16,3
33ogolidoggo®o
bogmogegdgdo 0,01 0,5 1,6 2,7 3,9 373
mogobygsmo 3bodmgsbo
3708980, I3 KOH 1,5 2.5 3,7 54 7,0 42,6
Jemdmgoagdo (x 10'4) 0,53 1,69 1,84 2.8 3,1 5,49
YggngBogmds:
3ME@mA0dgHH L4 L5 1,6 1,67 1,67 39
0 3080Mbeoli* dJobgwgom,
15 ggomgen g@mggeby

dBgLvBBOMIL Mol (mo30dol bamolbol dshz969d¢m9d0
Lbgacosbbgs Hamgbmdol ByBRMLOE gMHos

7

7
6,5

6

54

55 :

5
4,5

4 3,7
35

3

2,5

25

2

15

15

1
05

oszolmmseme
Gb3zagto

m0% m3% m8% ml12% ml15%

39
2,7
1,6
05
4

@30eoldsy3sho
Bogmon®adado

3.9
31
28
zr>
168-%4 i 51,61,61,67
141
o,
0,5
Joeamzomado 2ombs3bago BymySomeds

Boacogoto

bob. 1. 00563pggo bogmog@gdgdol ©sdmgogdgmagds hgbhml MomEgbmdsby

60




9JU390896 Yo ©WoIB oS, MM o nEds3gdgmo Ibglydbodsl ayemol bodggdo
hgbhml dmds@gdom dEodgds bodydol (3bodosbmds. momJdol Jmaosbe s bomggzdo wods-

Bgogo Hgbhml @smegbmdols 3MM3M@EoYmse @odoEgddo aowswol (3bodmgsbo  8gsggdo,
3o9Ledbogo o 3gomolideggs®o bogmogdgdgdo, spdgmgg Jeomdmgoegdo, Goi 0fgggl by-
0ol dggg@ommmdol goygs®glgdsl. msbdpggo bogmogdgdgdols 9JlE@sdodgdols dgJobobdo dgo-
dengds (o@mdmgowaobmm, Gmama G domo godm{gamommgs hgbhmlspash aygamgools bgmom.

hgbhmsb mobdwggo bogmogtgdgdol bgmdo gowsliganol sbogmobo (bowymeal, @md o3-
Jodo  hgbhml domgdyero bm@ds Lofs®dmm bomggdo (oo 9dgdgb 8 %-obs) [oddmowagbls
dbglgdbo@sl ayeol  @odogdol  bo@obboli Log@dbmdmow  aoyo®glgdols dobgbl. o3 dgd-
0nbgggedo goglbodbsgo bogmogdgdgdo ob@gds 1,3 Y%-0m, mogolygsmo 3bodmgsbo dgoggdo — 2,2
%-0m, (330@0ldsggemo bogmogdgdgdo — 1,59 %-0m, boaem Jeom@mgoemgdo — momdols 3,5-x9@.

Logo®ogoms, @md Ibglydbodsl gymgdologsh bgmol aodmfgemogmgolsls badggdo hgb-
hol @M IgBo GomEgbmdom ©sds@gos gogagbsli obgbls s@s Fo®dFM bgmol bo@olbby,
0M3390 bgomol gsdmfgamomgol 3GmEgbol 999G 00bmdsbgi, Gobsi 983 303gdL mgm@oye
36093690 mdgomsb Ygs@mgdom 3bodosbmdols s Jmm@myzomgdol gJl3gMm0dgb@ o dmbs-
(399900L  Log@dbmdgs aob@oao 360dgbgammdgdo, O®Iggdoi aosbys®modgdymmos hgbhml
odogdoll Foaolbs s dmpgay®o bodydgdol @odogdl dm@oll mobogs@mdbol gomge-
eolfobgdom (bob-gdo 2 s 3). aoobaododgds ho@odes mobdwggo bogmoghgdgdol 3HM3m@-
3ogE0 aosbsfomgdom hgbhmbs s aymol @oldogdl dm@ols.

b r r
[ L

|l.‘-f'\";‘>:|||'> abodosbmdy, %
'
-

bob. 2. 3b0dol oy Fogmo dmegmyd@ 60d3yddo

9t @oliggbs IGgoawgds hgbhmsb bgmom msobdpgzo bogmog®gdgdol aodm§genogngols
30Ms3000 9Jl39Mm0396@00. @odM@sGMGogm J0Mmdgddo dmbos dbglydbodsls hgbhml aoc-
bgmgds 08960 ©@96056960L  B3d390oB @by (80-85 “C-bg) @sg0bo@gdem-ngbmwm@o-
6909 Ibgbydbodsl bgmmsb gomse 9dbodgbgenm MomEgbmdols Fgbols s odsgdmeang-
JALYM0 ®asbygao Fgogol (grodmbol) msbsmdolsl, Gmdgeoi hggyergddog dgool dbgliyd-
bodol dodigemols agmgdol dgggbogrmdsdo. 53 9goboligbgerols s@lgdmds gobsdoMmmdgdls
dbglydbodsl hgbhml dgbodsdobo LEHOYIAHYMgdoEsb mebdwggo 3mI3mbgbdgool 3og380@ g0l
hodmdaosls [4, 5].

61



x 10—4)

bob. 3. Jmm&mgomgdo dnpgmyg® 60dyddo

3o3bgergds a@Mdgegdmes 3gMomymo dm®ggol 300mdgodo 40 Fm-ob gobdsgermdsdo.
bgmobs @ hgbhml bodggdo hgbhml Gompgbmds dgowygbrs 15 %-I wgbmomaodgdygamo by-
0ol Fmbosb. ©sdydoggdol dgdwgy bgmo Imdmdes hybhml gomA®szool Lsdygsemgdom s
3odmggenggen 0dbs mobdwggo bogmog®gdgdol gdiggemdoty. bgmol dggngdommds goboles-
bwgds BobBmdgA® ,,ammgodmboomn® 1 3 Loljol joyggddo.

Yggagdo Inigdygeos d9-3 @bGoando, Gmdgeol dobgogomsi Labgbgs bgmol e3g@ols,
3o9badbogo wo (330@0bdopgo®o bogmogdgdgdol db0dgbgamgsabo bHws, Mo LEYa dgbods-
dobmdsdos Eodm@s@m@oyge Jommdgddo gueobs s hgbhml gobbsbmgdymmo Gomgbmdols
6o gg0Logob gJlBMadodgdygmo 3bglydbodsl bgmol @mbglmsb.

3b®ogno 3
056590930 6030009M939501 gJbEMsI0Mgds Ibgliydbodsl hgbhmlogsb bgmom

ba®olbol dohggbgdemgdo, % o5060Mgoy@o bgomo hgbhels
gbmEMA0A Yo bgmo od9doggdols dgdege

dgoggdo @oibgo, dp KOH* 04 4,2

(330olidspggomo bogmog®gdgodo - 2,7

257bo3bogo bogmogmgdgdo 0,3 2,1

‘F9RgO0@mds BobBmIgH©

»E0308Mbeoli* dJobggom, 15 ygomgen 0,6 L5

100y gmby

*Ingdgeos margobols dgogoby aomasbysmodgdom.

©3lggbs

o hoBodgdygmo 9Jl3gMmodgb@ol Loggydggmenby wowyobrs, G®mI IFoxg dIbglydbodsl Jo-
330l hgbhmbogsb godmymygomo msbdwggo bogmogdgdgdols bgmdo gowsligans Loa@dbm-
dano@ 5900 gLgdl bgmol ba®obbl.

62



o 9JL39M039bH s  sIBJoas olboE, GmI ®sbdwggo bogmogmgdgdol  gJLEMs30Mgdols
39J560b3os domo godmfgaoangs hgbbmlasasb Ibglydbo@sl gumgdologseb Jomgdyeo by-
Moo,

o hoBodgogmo a0dm3ge0 93900 Lodyomgdsl odanggs 3936090 eaw 0]bgl alodygmgdyano
dbgbydbocsl aowsedydoggdolols wodyidscgdge auedo hgbhml mbols bm@do@gds; odo-
boob, @oEslRydogl 0dol osyEoggdenmds, @md Loko@ms oMo do®Fm o3 dohggbgderols
3MbGOMEn0, 5@odgn swgogo IJbgMggoo s mbgmo hgbhml djmby dbglydbodslt g
w9Jcog®o x0dgool 9d9Toggds o ©obg@ags gbsdsdolo s3s@s@y@ymo Lodyomgdyg-
dom, Gmdggdoi bObggeymayls dgo@ghgbhmsbo by gymols gowsdydoggdsls;

hgbhel dmds@gdom Jzodegds 9JlE®sdomgdygmo bgmols asdmbsgsamo s s3s@s@y®ols

Io@dmgmodamadmds, @o@, mogol dbdog, bAol asdblbgarol bodxl; 0bdEgds sadgmgy

0dyH0 s gbgdygdogymo @gly@lgdol bodxoz; gmggeogg gl go ofg93L bgmgdols Food-

dmgools mgom@odgdya gdols aob@sl.

R033I05®IHd — REFERENCES — JINTEPATYPA

1. Kioukun B. B. u qp. Cnioco® moAroToBKM MaciMyHOTO MaTepualia K M3BJICUEHHIO Macia. ABTOp-
ckoe ceugerensectBo 950766 CCCP. b. U., Ne 30, 1982.

2. Tonnmockuit A. M. Teopernueckre OCHOBBI TPOM3BOJCTBA pPacTHUTENbHBIX Macen. M.: Ilumre-
npomusaat, 1988. - 445 c.

3. ApyrionsH H. C., Kopuena E. II. u np. JlaGoparopHusiii mpaktukym no xumuu xkupoB. CIIB.:
T'NOP/, 2004. - 264 c.

Heuaes A. I1., Tpaytentepr C. E. u ap. [Tumesas xumus. Usn. 2-e. CI1b.: TUOP/, 2003. - 640 c.

5. Tlaponsu B. X. Texnonorus >xupoB u xupo3zamenuteneit. M.: [leJIu npunt. 2006, c. 142-184.
Pynakos O. b., Ilonomapes A. H. u ap. XKupsl. XuMudeckuit coctaB U dKcrepTu3a kayecTsa. M.:
HeJIn mpunT, 2005, c. 33-40.

7. Cupanze M. I'., bepazenumsunu U. T'., I'okcanze U. b. Bausiare conepkaHust MEITyXH B XJIOMKOBOH
MATKE Ha 3(Q(PEKTHBHOCTD Mpoliecca U3BJICYeHUs Macia// M3BecTsl HAllMOHATBHOW aKaJleMUH HayK
I'py3un, Nel, 2009, c. 118-120.

8. Cupanze M. I'., bepazennmBuiu U. T'., T'okcanze . b. Bnusiaue conepxanHus meinyxu B MITKE Ha
OCHOBHBIE KOMIIOHEHTHI XJIOTIKOBOTO Macia//Xumudeckuit xxypHai ['py3un, Ne2, 2009, c. 150-152.

63



CHEMICAL TECHNOLOGY

EFFECT OF SUNFLOWER SEED SHELL ON THE MAJOR COMPONENTS OF
EXTRACTED OIL
M. Siradze, 1. Berdzenishvili, S. Dzneladze, T. Shurgaya, N. Gozalishvili

(Georgian Technical University, Georgian Entrepreneur Association, Agricultural Scientific-Research
Center)

Resume: There was investigated the effect of the content of the sunflower seed shell (husk) in the
mixture of kernels and shells (crunch) on the quality of extracted oil. It was established, that with the
increasing of the seed shell content in the kernel and shell mixture, the oiliness of the sample decreases, but
the content of free fatty acids, unsaponified and wax-like substances increases, as well as chlorophylls,
which deteriorate the color of the oil.

Key words: carotenoids; chlorophylls; color; extracted oil; free fatty acids; kernels; mixture; shells;
sunflower; unsaponified substances.

XUMHUYECKASA TEXHOJIOT'UA

BJIUSAHUE CEMEHHOM OBOJIOYKH ITOICOTHEYHUKA HA KAYECTBO
MMPOU3BOJNUMOTI' O MACIJIA

Cupanze M. I'., bepazennmsuau U. I'., [I3nenanze C. Ix., ypraus T. A.,
TI'ozamumeuiau H. U.

(I'py3HuHCKHIT TEXHUYECKHI YHUBEPCUTET, Accolualiisl rpy3MHCKUX MpeAnpuHuMareieii, HayuHo-
HCCIIeIOBATENILCKUI LIEHTP CENbCKOTO X03AHCTBA)

Pe3tome. HccenoBano BIUsIHHE COACPIKAaHHUA CEMEHHON 000JIOUKH (JIy3rH) IMOACOTHEYHHKA B CMECH
sapa ¢ 000IOYKOH (MATKa) Ha Ka9eCTBO M3BJIEKAEMOTO M3 Hee MOACOIHEYHOrO Macia. Y CTaHOBICHO, YTO C
MOBBIIICHUEM COJEPKAaHUsI CEMEHHOW OOOJIOUKM B COCTaBe CMECH IIOICONHEYHOTO sijipa ¢ O00O0JIOUKOM
CHIDKACTCSl MaCIMYHOCTh 00paslia, YBEIHMYHBACTCS COIACPIKAHUE CBOOOIHBIX JKHUPHBIX KHCIIOT, HEOMBLISIE-
MBIX U BOCKOIOJOOHBIX BEIIECTB, a TAKXKE XJIOPO(UIIOB, KOTOPBIE YXYALIAIOT IIBETHOCTH Maca.

KuarwueBble ciaoBa: JIMIIAABI; JIy3ra, HECOMBUIACMBIC BCUICCTBA, MOACOJIHEYHOE MAacCJIO; CBO6OIIHI>IC
JKMPHBIC KUCJIOTBI; CMECh; XJ'IOpO(i)I/IJ'IJ'ILI; HIBETHOCTD, SAPO.
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CHEMICAL TECHNOLOGY

SUNFLOWER PROPERTIES AT DIFFERENT STAGES OF MATURITY AND STOR-
AGE

M. Siradze, 1. Berdzenishvili, S. Dzneladze, N. Gozalishvili

(Georgian Technical University, Agricultural Scientific-Research Center)

Resume: The investigation of biochemical properties of local sunflower has shown that raw material
for the maturation period is characterized by the specificity of the ratio of the content of the kernel and husk.

Due to free lipids at the time of harvest maturity, the oiliness is significantly increased, that can be ex-
plained by decreasing of the mass of bound lipids.

It should be noted, that the full synthesis of triglycerides is sharply reduced the raw materials acid
number and in the 1.5-month storage process, the increase in the acidic number is close to 1,0 mg KOH. This
causes the moisture content of the above the optimal edge of the storage process.

There has been experimentally proved, that in immature seeds markedly high level of chlorophyll con-
tent was observed.

Key words: acid number; free lipids; chlorophyll content; moisture content.

XUMHNYECKASA TEXHOJIOT'USA

CBOHCTBA IMOJCOJHEYHUKA HA PA3HBIX CTAJIUSX CO3PEBAHUA U
XPAHEHMUSA

Cupanze M. I'., bepazenumBuan U. I'., [I3nenanze C. K., I'ozanumsuian H. U.

(I'py3uHCKHIi TEXHUYECKHI yHUBEpCUTeT, HayuHO-UCCIe10BaATENbCKHIA IEHTP CETbCKOTO XO3SHCTBA)

Pe3tome. VccnenoBanne GMOXMMHUYECKIX CBOWCTB MECTHOTO IMOJICONTHEYHHKA IMOKA3aJI0, YTO CHIPHE
JUTSI TIEPHO/Ia CO3PEBAHUS XapaKTEPU3yETCs CIIeU(UIHOCTHIO COOTHOILICHUS COJCPKAHUS SIPa U JTy3TH.

MaCHI/I‘IHOCTB 3HAYUTECIBHO yBeJII/I‘II/IBaCTCSI 3a CUeT CB06OZIHI)IX JIUTIUI0B B MOMCHT CO3pCBaHI/I$I ypO—
JKasi, YTO MOXKHO OOBSICHUTH YMEHBIICHHEM JOJH CBA3aHHBIX JUMUAOB. Clellyer OTMETHUTh, YTO IOJHBIN
CHUHTE3 TpI/II‘J'II/II_IepI/IIIOB pe3Ko CHUXACT KHUCIIOTHOC YHCIIO CI)IpI)H, U B 1,5—MeC$I‘lHOM npouecce XpaHeHI/ISI
yBenuueHne KucinoTHoro uncia 6mau3ko k 1,0 mr KOH, aTo nmpuBoauT K TOMY, YTO COAepIKaHUE BIIArd MOI-
COJIHECYHHUKA B HpOHCCCC XpaHCHI/ISI HpeBLIHIaeT OHTI/IM&J’II)HI)IfI npenen.

DKCTIEpUMEHTAIBHO JI0OKa3aHO, YTO B HE3PENBIX CEMEHaX 3aMETEH BBICOKHH YPOBEHBb COJEp KaHUs
XJIOPO(HUILIIOB.

KaoueBble cjioBa: KHCIOTHOE YHCIIO; CBOOOIHBIC JMIUABI, COAEpKaHUE BJIAr; COACpIKaHHE XJIO-
poduos.
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RAILWAY TRANSPORT

EXTENSION OF INTERMEDIATE STATIONS USEFUL LENGTH IN ORDER TO
INCREASE THE RAILWAY CAPABILITY AND TRAIN MOVEMENT SPEED

B. Didebashvili, M. Chaladze, T. Kotrikadze, V. Vashakidze

(Georgian Technical University)

Resume: There are considered the related with traffic size and cargo volume growth the alteration of
intermediate stations by addition of new receiving-sending track the addition and extension of all receiving-
sending tracks the useful length of rails on 850 m, since such alteration is necessary for most of the existing
in Georgia intermediate stations, those useful length does not meet modern requirements (850 m, 1050 m,
1250 m) and is much less (720 meters or even less). On the basis of the examples there are determined the
variants in that the capacity of the stations will be increased in the perspective for increased volume of cargo
transportation.

Key words: capacity trafic; cargo traffic; design slope; main track; radius of curvature; receiver-sen-
der track; train mass; useful length of track.

’KEJE3HOJOPOXHBIIA TPAHCIOPT

VJIJAHEHUE MOJIE3HOM JJUHBI IPOMEXYTOUYHbBIX CTAHIIUA 115
JKEJIE3HOJIOPOKHOM MOIITHOCTH 1 YBEJIMYEHHSA CKOPOCTH ITOE3/I0B

Junedamsuiau b. 1., Yananze M. U., Korpukanze T. U., Bamakuase B. P.

(I'py3uHCKHI TEXHUYECKHI YHUBEPCUTET)

Pe3tome. PaccMmoTpeHa mepepenka MPOMEKYTOUYHBIX CTaHIMKA JAJS yBETUYMBAIOIIUXCS Pa3MEpOB
JBIDKEHUS. U 00BEMOB I'Py30B C IOMOILBIO 100aBJIEHUsS HOBBIX NPUEMO-OTIPABOYHBIX IyTeH M UX yIUIU-
Henus 10 850 m. Takoro Tuma nepeaenka oos3aTenbHa A OONBIIMHCTBA TPOMEKYTOUHBIX cTaHUui B ['py-
3HUH, TIOCKOJIBKY WX TOJIE3HAs IJIMHA HE YAOBJIETBOPSIET cCOBpeMeHHBIM TpeboBaHusaM (850 M, 1050 M, 1250
M) U ropa3io MeHbIne (720 M 1 MeHbIIe).

C npumepa yCTaHOBJIEHbI TaKH€ BapUaHTHI, C MIOMOIIBIO KOTOPBIX yBEJIMUYEHHE NPOIMYCKHOH crocol-
HOCTH Ha CTaHIHUAX B TEPCIIEKTUBE ACT BO3MOKHOCTh OCBOUTH YBEIIMYEHHBII 00BeM MEPEBO30K.

KarwueBble ciioBa: TJIaBHBIA TyTh, TPY30IOTOK; Macca IMOE3]a; IMOJie3Has JUIMHA MYTH; MpUEMO-
OTIPAaBOYHBIN MyTh; MPOIYCKOCIOCOOHOCTD; PANyC KPUBOM; paCUETHBIA YKIIOH.
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RAILWAY TRANSPORT

ORGANIZATION OF AUTOMATIC MAINTENANCE OF THE
MICROPROCESSORS CROSSING SIGNALIZATION

N. Mukhigulashvili, M. Chaladze, B. Didebashvili, M. Grigorashvili

(Georgian Technical University)

Resume: There is considered new Computer-based Level Crossing Protection type microprocessor
system, that gives the possibility to control and manage all types of transmitters through signaling centra-
lization and blocking devices. This type of system represents a low service, easy-to-install block-modular
system, that has high reliability and some economic efficiency, that gives the possibility to reduce the cost of
exploitation and excludes losses due to stealing of copper materials.

Key words: blocking; block-modular system; centralization; crossing areas; digital transducer; inter-
val regulation; microprocessor engineering; post devices; rail circuits; signalization.

KEJIE3HOJIOPOXHBIA TPAHCIIOPT

OPI'AHM3AIIUSI TEXHUYECKOTI'O OBCJTY)KUBAHUSA
MUKPOIIPOIIECCOPHOM NMEPEE3THONH ABTOMATHYECKOMN
CUTHAJIM3ALIMU

Myxurymnamsuiau H. ., Yananze M. U., InnedamBuiau b. 1., I'puropamsuiau M. T.

(I'py3uHCKHI TEXHUYECKHI YHUBEPCUTET)

Pe3tome. PaccmoTpena HoBast mukpomnponeccopHasi cucrema tuna MAIIC, xoTtopass 1aeT BO3MOX-
HOCTb KOHTPOJIMPOBATh U YNPABIATH JIOOBIMU THIIAMH CYIIECTBYIOIUX MEPEE3I0B ¢ NOMOLIbIO LIEHTPaJIb-
HOI CHTHANM3anuy W ONOKMPOBKH yCTpoiicTB. CHCTeMa TaKoro THIA He Hy)KHAaeTcs B OONBIIMX yCIyrax,
JIETKO YCTaHABIMBAETCA OJIOK-MOIYJBHOM CHCTEMOM, Yy KOTOPOH BBICOKAs HAalIEKHOCTh U UMEET IKOHOMHU-
YECKYIO 3(1)(1)6KTI/IBHOCTL, 9TO0 HA€T BO3MOXHOCTH YMCHBIINTH JKCIUTYATAIMOHHBIC PACXOIbl U HCKIIFOYUTH
HOTEPIO, BBI3BAHHYIO Kpaxxel (BOPOBCTBOM) MEIHBIX MaTEepPHAJIOB.

KiroueBble ciioBa: 6J'IOKI/Ip0BKa; 6J'IOKO-M0,Z[y.HLHa}I CHUCTEMa, UHTCPBAJIbHOC PETYJIMPOBAHUEC; MUKPO-

IPOLIECCOPHAsl TEXHUKA; I1epEee3IHbIe YYaCTKU; IIOCTOBbIE YCTPOICTBA; IIyTEBbIE KPYI'H; IyTEBbIE y4acCTKH;
CHUTHANM3alMA; HeHTpaIu3auus; TudpoBoi npeodpazoBaTens.
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FOOD TECHNOLOGY

DEVELOPMENT OF COMPOUNDING OF PRODUCTS OF KID’S FOOD TAKING
INTO ACCOUNT THE REQUIREMENTS OF THE FORMULA OF THE BALANCED
DELIVERY

G. Kaishauri

(Biotechnological Center of Georgian Technical University)

Resume: There is given the results of the research of biochemical substances of some fruit and vegeta-
ble and their products for kid’s nourishment, enriched by biologically active substances.There is determined
nutrition and energetic value of the production.

There is established the percent in compliance with ready made production to the formula of the ba-
lanced delivery.

Key words: apple; balanced delivery; biologically active substances; kid’s nourishment product; pumpkin.

INUIIEBASA TEXHOJIOI'UA

PABPABOTKA PEHEIITYP IPOAYKTOB JETCKOI'O IMTAHUSA C YYETOM
TPEBOBAHUI ®OPMYJIbl CLAJJAHCUPOBAHHOI'O IUTAHUA

Kaitmaypu I'. H.

(buoTtexHonmornyeckuit HeHTp [ py3UHCKOTO TEXHUYECKOTO YHUBEPCUTETA)

Pe3tome. [IpuBeneHs! pe3yabTaThl HCCIIEA0BaHUA OMOXUMHUUECKOIO COCTaBa NPOLYKTOB AETCKOro Mu-
TaHHsA, OOOTAlIeHHBIX OWOJOTHMYECKH aKTHBHBIMU BellecTBaMH. [IpOMYKTBI M3rOTOBJIEHBI M3 HEKOTOPBIX
¢pykToB U oBowiel. OnpeneneHa NUILEBast U SHEPreTH4ecKas IEHHOCTh W3IOTOBJICHHON NPOIYKIUH.

YCcTaHOBJIEH MPOLIEHT COOTBETCTBUS M3TOTOBJIEHHON MPOAYKIHH TpeOoBaHUAM (OpMYIIbl cOaaHCH-
POBAHHOTO MUTAHUS.

KuaroueBrble ci1oBa: OHOJOTHYECKN aKTUBHBIE BEIIECTBA; MPOIYKT IS IETCKOTO MUTaHWUs;, COATaHCH-
POBaHHOE MMUTAHKE; THIKBA; S0JIOKO.
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FOOD INDUSTRY

ALCOHOLIC FERMENTATION UNDER HIGH PRESSURE OF CARBON DIOXIDE
AND VACUUM CONDITIONS

N. Bagaturia, N. Begiashvili, M. Loladze, L.Ujmajuridze, D. Chichua

(Food Industry Scientific-research Institute of Georgian Technical Univercity, Scientific-research centre of
Agricultural ministry)

Resume: The article presents modern ideas about the biochemical and microbiological foundations of
alcoholic fermentation under the pressure of carbon dioxide. The technology of alcoholic fermentation in the
practice of winemaking is described.

It is shown that fermentation under vacuum conditions increases the yield of ethyl alcohol.

Key words: pressure; carbon dioxide; fermentation; vacuum.

INAIIMEBASA ITPOMBIHNIVIEHHOCTD

AJIKOTI'OJIBHOE BPOXEHMUE 11O/l BBICOKUM JABJIEHUEM YIJIEKUCJIOI'O
I'A3A U YCJIOBUSAX BAKYYMA

Bararypus H. III., bernamsuiau H. A., Jlonaaze M. T., Y iskmagxypuase JI. M .,
Yuuya /. T.

(HayuHo-Mcc1e10BaTeNbCKUM HHCTUTYT MUIIEBOM IPOMBIIUIEHHOCTH I'py3UHCKOrO TEXHUYECKOTO
yHHBepcuTeTa, HayuHslil neHTp MUHHCTEPCTBA CETBCKOTO XO035ICTBA)

Pe3ome. B cratbe TPUBEACHBI COBPEMEHHBIC NMPEACTABICHUA O OMOXUMUYECKUX U MI/IKp06I/IOJIOFI/I—
YECKHX OCHOBAX aJIKOI'OJIbHOI'O 6p0)KCHI/ISI nog AaBJICHUEM YTJIEKHCIIOTO rasa. OmnucaHa TEXHOJIOTHS aJIKO-
TOJBHOTI'O 6po>1<eH1/1;1 B IIPAKTUKE BUHOCIIUA.

HOKaSaHO, 4qTo HpI/I(l)CpMGHTaLII/II/I B YCJIOBUAX BaKyyMa YBCINMYUBACTCA BBIXOJ 3TUJIOBOTO CIIMPTA.

KiroueBnble ciioBa: JaBJICHUC, yrneKchmﬁ ras; 6p0>1<el—me; BaKyyM.
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FOOD TECHNOLOGY

COMPARATIVE CHARACTERISTIC OF TYPES OF CURRANT
G. Kaishauri, M. Ghirsiashvili

(Biotechnological Center of Georgian Technical University)

Resume: This work contains data on wild berries, in particular currants. There is determined the data
on types of currant (red, black, white) and also products from them. Data on the botanical and chemical cha-
racteristic, the useful and medicinal properties of types.

Tere is established, that both the red and the black currant according to their qualitative indices (or-
ganoleptic indices and chemical composition) give the chance to use them with success both, as treatment, so
in industrial processing.

Key words: black currant; red currant; the biologically active materials; white currant.

INNIIEBASA TEXHOJIOI'UA

CPABHUTEJIBHASA XAPAKTEPUCTUKA BUJ1OB CMOPOJINHBI
Kaitmaypu I'. H., F'upcnamsuiau M. P.

(buorexHonornyeckuit HeHTp I py3UHCKOro TEXHUYECKOT0 YHUBEPCUTETA)

Pe3tome. PaboTa conepKUT JaHHBIE O AUKUX ST0Jax, B YaCTHOCTH CMOPOAMHEL. [IpuBeneHbI CBeIeHUS
0 BUJIaX CMOPOJAWHBI (KpacHOM, YepHOU, Oenoi) W MPOAYKUUH M3 HHUX. PaccMOTpeHBl JaHHBIE O OOTaHU-
YeCKON M OMOXUMHYECKON XapaKTEPUCTUKE, TIOJNE3HBIX 1 JICYCOHBIX CBOMCTBAX BUIOB.

YCTaHOBIICHO, YTO KaK KpacHas, TaKk M YepHas CMOPOJMHA CBOMMH KaueCTBEHHBIMH MOKa3aTeIIIMU
(opraHonenTU4ecKue MOKa3aTeIn U XUMHYECKUI COCTaB) JaOT BO3MOXKHOCTh C YCIEXOM HCIIOJIb30BaTh KaK
JUTSL JISYCHUS, TaK | JJIS IPOMIIepepabOTKH.

KarodeBble cjioBa: OHONOTHYECKH AaKTHBHBIC BEIIECTBa; Oeslash CMOPOAWHA; KpacHash CMOPOJWHA;
YepHas CMOPOJIUHA.
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METHODOLOGICAL DEVELOPMENT OF WRESTLING SHUTTLE TEST

E. Machaidze
(Georgian State Teaching University of Physical Education and Sport)

Resume: There is discussed the question of improvement (development) of a wrestling shuttle test
(WST), based upon four elements. Firstly, the WST is conducted on a regulation wrestling mat surface. It is
convenient to administer in a typical wrestling venue by a coach or tester. Secondly, the WST includes mo-
vements in four different directions across the entire mat surface including wrestling-specific standing
movements (side- stepping). Thirdly, the test is based on the match duration consistent with the duration of
two three-minute periods of activity with a 30 second rest period. This duration is defined consistent with
United World Wrestling (UWW) rules of match duration. Fourthly, the shuttle test is focused on the indi-
viduality of the participant, that is, without a partner or others, to ensure results are solely of the participant’s
individual effort.

Key words: metabolic demands; single combat sport; specific movement test; sport of martial art; wrestlers,
wrestling shuttle test.

CIIOPT

METO/IOJIOT'MYECKUE OCHOBBI TECTUPOBAHUS YEJTHOUYHON
BOPbLbGbI

Mauaunngze 3J. I1.

(I'py3uHCKHi TOCy1apCTBEHHBIM yueOHBIN YHUBEPCUTET (PU3NYECKOr0 BOCIIUTAHUSA U CIIOPTA)

Pe3rome. PaccMoTpeH BOIpOC COBEPIIEHCTBOBaHUS (Pa3BHTHA) TECTHPOBAHMS HEIHOYHOH OOPHOBI
(WST), xoropas OCHOBaHa Ha YETBIPEX OCHOBHBIX »JJEMEHTax. IlepBblil asieMeHT moApa3yMeBaeT
TeCTHpOBaHHe 4esHOuHOH O0pbObl (WST) Ha perynupyeMoil MOBEpXHOCTH JIMLEH3UPOBAHHOTO MaTa JUISL
60pr0b1. Ee ympaBieHne ocymecTBIsIeTCs TPEHEPOM HIIM N3MEPHUTEIBHEIM IPHOOPOM Ha MECTE, TUITHYHBIM
IUIsL TIpoBesieHUst OOphOBI. BTOpoi sneMeHT moxpasyMeBaeT ABMXKEHHUS IO YETHIPEM pa3IM4HBIM Harl-
PAaBIEHHSIM IO BCEH MOBEPXHOCTH Mara, BKIIOUas CIENU(HICCKHE TIOCTOSHHBIEC ABMKEHUS OOpHOBI (3ammuTa
IIaroM B CTOPOHY). TpeTHii >IeMEHT Moapa3yMeBaeT IPOBEPKY, OCHOBAaHHYIO Ha TO BpPEMS IPOIOJIKH-
TEFHOCTH MaT4a, KOTOPOE COOTBETCTBYET ABYM 3-X MUHYTHBIM IIEPHOIAaM aKTUBHOCTH ¢ 30 CEeKyHIHBIM Te-
PHOJOM OTHBIXa. DTO BpeMs ONPEACNICHO B COOTBETCTBHU ¢ mpaBuiamu OObequHeHHOro Mupa BopbsObl
(UWW).YeTBepTHIit 2JIEMEHT - YEIHOYHOE TECTUPOBAHNE, KOTOpOe c(OKYyCHPOBAHO HA WHANBHIYAITEHOCTH
Y4YacTHHKA, T.e. Pe3yJbTaT JOCTHraercst 0e3 MapTHepa WM APYTUX JIMI, TOJNBKO Ojaronaps WHIUBUILY-

AJIbHBIM YCUJINAM Y4YaCTHHKA.

KawueBblie ciaoBa: 0opubl; eqnHOOOPCTBO; MeTaboNMUecKue MOTpeOHOCTH; MpOBepKa (TeCTHPOBa-
HHE) ONPEAEICHHBIX JBIDKCHU; TECTHPOBAHUE YEITHOYHON OOPHOHI.
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