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ABSTRACT. The institute of food industry conducted first ever research of wild-growing juniper species, spread
area, ethereal oil content in its raw material and the seasonal dynamics of juniper cones oil content. Spread area of
wild-growing juniper has been identified on the basis of targeted expeditions. Based on the research results and taking
into account the spread area and ethereal oil content in Indian juniper cones, polycarpic species of juniper cones
should be used to produce ethereal oil. The cones should be processed in minced form.

Full ripeness of juniper cones comes late in autumn and the fruits stay on trees till early spring. The ethereal oil
content in cones during this period is unchangeable - average 1.1 %.

KEY WORDS: cones; ethereal oil; juniper; wild-growing.
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NCCNEAOBAHNE ANKOPACTYLLEFO MOXOKEBE/IbHUKA TPY3NNA

bararypus H.LL. WVHCTWUTYT NMLLEBOI NPOMbILLIEHHOCTM, [PY3NHCKNIA TEXHUYECKUIA yHUBEpCUTET, Ipy3uns, 0192,
T6unucu, npocnekt Nypamuwsuam 17
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Kamxas /1.B. WVHCTWUTYT NMLLEBOI NPOMbILLIEHHOCTK, [PY3MHCKNIA TEXHUYECKUIA yHUBEpCUTET, Ipy3uns, 0192,
T6unucu, npocnekt Nypamuwsuam 17
E-mail: kajaia-luiza-dodo@mail.ru

Mnaypun H.. WVHCTWUTYT NMLLEBOI NPOMbILLIEHHOCTM, [PY3UHCKNIA TEXHUYECKUIA yHUBEpCUTeET, Mpy3uns, 0192,
Téunmck, npocnekT Nypamuwsunm 17
E-mail: nikobalakhashvili@gmail.com

PeLleH3eHTbI:
1. KoTopaluBmnu, cTapLunii Hay4HbIn COTPYAHWK, accol,. AOKTOpP MHCTUTYTa NMLLEBOI NPOMbILLAEHHOCTU TTY
E-mail: Ikotorashvili@mail.ru
H. Bervawuemnu, npeaceaatenb Hay4HOro COBETA, AOKTOP TEXHMY. HayK VIHCTUTYTa NULLIEBOI NPOMbILLAEHHOCTM [TY
E-mail: nana-begi@mail.ru

AHHOTALA. B MHCTUTYTE NNLLLEBOI NPOMBILLIEHHOCTI BMEPBbLIE ObINM N3YyUYeHbl PA3HOBUAHOCTY AMKOPACTYLLEro
MOXOKEBEIbHUKA, MPOU3pacTatoLLero B Mpy3nu; apean nx pacnpocTpaHeHNs 1 cogepXKaHme anpHOro mMacna B Chipbe;
AMHaMVKa CcoAepXaHus 3(MPHOro Macna B pasnnyHoe Bpems roga. MpoBefeHHbIMU 3KCMEAULMSAMUN YCTaHOB/EH
apeas pacnpocTpaHeHns MKOPOCTYLLEro MOXOKEBE/IbHUKA. Ha OCHOBaHUW pe3yNnbTatoB UCC/ef0BaHniA YCTaHOBEHO,
4TO C Y4eTOM apeana pacnpocTpaHeHWs W COAepXXaHus 3(MPHOTrO Macna B LUMLIKaX, AN NPOU3BOACTBA 3(hUPHOro
Macna HyXHO 3aroToB/ATb LUMWKMA M3 BWAa MHOrOMIOLHOMO MOXOKeBeNbHMKa. LUnwikn  MHoronsogHoro
MOXOKEBE/IbHUKA CrieAyeT nepepabartbiBaTb B U3MEIbYEHHOM COCTOSIHUN.

YCTaHOB/IEHO, YTO MOJSIHAsA 3PefocTb LUMLIEK MOXOKEBEeSbHMKA HacTynaeT no34HO OCEHbK W Crenble Arofbl Ha
[lepeBe OCTaloTCA [0 HaCTynaeHus BecHbl. CofepXkaHue 3(UMPHOro Macna B LUMLIKaX B JaHHOe BPEMS MOYTU He
n3MeHseTca u B cpegHem coctasnset 1,1 %.

K/TKOYEBBIE C/TOBA: anKopacTyLLuiA; MOXOKEBEbHYIK; LUMLLKW; 3(MpPHbIE Macna.
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CHEMICAL-TECHNOLOGICAL PARAMETERS OF WILD-GROWING JUNIPER RAW MATERIAL
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ABSTRACT. The institute of food industry developed technology of harvesting natural food additives — biologically
active compounds from wild-growing juniper cones raw material. Technological parameters established thereon are
the following: the speed of the distillation of residual matter should be 12-13 cm®/min, and the period of ethereal oil
distillation — 1 hour. Chemical content, organoleptic, physical and chemical parameters of the juniper ethereal oil have
been studied and marginal parameters determined. Juniper oil use in food industry, especially in alcohol drinks have
been researched. The projects of technological instructions for harvesting essential oils from juniper cones and its raw
material and internal production standards for juniper cones ethereal oils have been developed.

The scope of use of juniper essential oils has been studied to establish that these essences can be applied in food
industry, as food additive, as well as in perfumery, cosmetics and pharmaceutical industry.

KEY WORDS: cones; essential oils; food additives; juniper; parameter.

ISSN 1512-0996 stu-is Sromebi - WORKS OF GTU - TPYAbI ITY
www.gtu.ge 21 Nel (499), 2016



agrarulli da bioBogiuri mecnierebebi —AGRICULTURAL AND BIOLOGICAL SCIENCES — ATPAPHbIE 1 BOJIOTMYECKUE HAYKU

UDC 663.5
SCOPUS CODE 1106

XMMWNKO- TEXHONOTMYECKWNE MOKASATE/IN CbIPbA ANKOPACTYLLETO MOXOKEBE/IbHUKA

Baratypus H.LL. VIHCTUTYT MULLEBOIA MPOMBILIEHHOCTM PY3MHCKOrO TEXHWYECKOro YyHuBepcuteTa, [py3us,
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Kamykas J1.B. VHCTUTYT NuLLeBO/ MPOMBILLAEHHOCT PY3MHCKOTO TEXHWYECKOro YHuMBepcuTeTa, pysus,
0192, Téunucm, npocnekt MNypamuwsmnu 17
E-mail: kajaia-luiza-dodo@mail.ru

Unypunase H.LL. VHCTUTYT MULLEBOM MPOMBILLIEHHOCT PY3MHCKOTO TEXHWUYECKOro YHuMBepcuTeTa, pysus,
0192, Tennucm, npocnekt MNypamuwsmnu 17
E-mail: sofotsickiseli@yahoo.com

PeLleH3eHTbI:
1. KoTopaluBmnu, cTapLunii Hay4HbIn COTPYAHWK, accol,. AOKTOpP MHCTUTYTa NMLLEBOI NPOMbILLAEHHOCTU TTY
E-mail: Ikotorashvili@mail.ru
H. Bervawswnu, npeacegateNib HayyHOr0 COBeTa, [JOKTOP TEXHUYECKMX HayK WHCTUTyTa MULLEBOIA
NPOMbILWIEHHOCTU TTY
E-mail: nana-begi@mail.ru

AHHOTALIMA. B WMHCTUTYTe NULLEBOI MPOMBbILLNEHHOCTU BREPBble Oblna paspaboTaHa TEXHOMOMMS MOJyYeHWSs
HaTypasbHO NULLEBOI [06aBKM - 3MPHOTO Mac/a 13 LUMLLEK ANKOPACTYLLEro MOXOKEBENbHUKA, MPOU3PACcTatOLLErO B
[py3un. YCTaHOB/EHbI TEXHONOIMYECKME NapamMeTpbl, KOTOPbIE 3aK/H0UatoTCs B cneytowem: npu nepepaboTke WnLlek
MHOTOM/IOZHOTO MOMOKEBE/TbHIKA CKOPOCTb OTFOHKY ANCTUANATA A0MKHA GbiTb 12-13 CM*/MWH.; NPOAOMKNTENBHOCTb
OTFOHKM 3(PMPHOrO Macna - OfAUH 4Yac. M3ydeH XMMMWYeCKWiA COCTaB, OPraHONENTUYECKME W (U3NKO-XMMUYECKME
nokasare/nivi U yCTaHOB/IEHbI UX NPese/ibHble BENUYUHDI.

Pa3paboTaHbl MPOEKTbl TEXHOMOTMYECKON WHCTPYKUMM MNEepepaboTky LUMLIEK MOXOKEBE/IbHUKA W MPOMU3-
BOZCTBEHHbIN BHYTPEHHWUIA CTaHAAPT Ha MAac/io MOXOKEBEIbHUKA.

YcTaHoB/eHa chepa UCnoNb30BaHMA Macna N3 MOXOKEBETbHIKA.

K/TIOYEBBIE C/TOBA: MOXOKEBEIbHUK; NapaMeTpbl; WNLLKK; 3QMpHbIe Macna.
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saxe Imwifo-kerZo partniorobis mniSvne l oba samedicino momsaxurebis
xe Imisawvdomobis gaumjobesebis sagmeSi

e. mowonell iZe

biznesis administrirebis departamenti, sagarTve 1 os tegnikuri

universiteti, sagarTvel o, 0175, Thi Risi, m kostavas 77
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r. quTaTe B aZe
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g. amyo BaZe, stu-is energetikisa da telekomunikaciis Faku ll tetis eleqtroenergetikisa
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E-mail: g2008@hboom.ge

anotacia ganxi Bullia sakiTxebi da prob-

Bemebi, romelic exeba samedicino momsa-
xurebis xe Imisawdomobis xarisxis gaumjo-
besebas, ris safuZvelze ganviTardeba jan-
dacvis marTvis organizaciull-ekonomikuri

sistema da saxe BmwiFo-kerZo partnioroba.

Jandacvis sistemaSi saxe Bmwifo-kerZo
partniorobis ganviTarebisaTvis SemoTava-
zebu Bl ia sakiTxebi, romeBTa droullad da-
muSaveba ufro xarisxians gaxdis samedici-
no momsaxurebis xe I misawdomobasa da jan-

dacvis saxe Imwifo politikas.

sakvanZo sityvebi: ekonomikuri sistena;
samedicino momsaxurebis xe B misawvdomoba;
saxe EmwiFo-kerzZo

partnioroba; jJandacva;

Jandacvis saxe Imwifo da kerZo sistema.

ISSN 1512-0996
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Sesavall i
jJandacvis politikis ganviTarebis sag-
didi eniWeba mosax BeobisaTvis

meSi roli

samedicino momsaxurebis xeBmisawvdomobis
prob B emis gadawyvetasa da gaumjobesebas.
is Faqti, rom sagarTve 1 0Si jandacva ga-
mocxadebu B ia prioritetull dargad mniSv-
ne Bovani Fagtoria da amitomac 2016 wlis
saxe Imwifo biujetidan 3 mibliardi HRari

gamoyofiBia jJandacvisa da socialluri
programebis dasafinanseb I ad.

mosax BeobisaTvis samedicino momsaxure-
bis xe @misawvdomobis gaumjobeseba da am
sakiTxebis mosagvarebBad saWiro problema
gveynis jandacvis sistemaSi saxe Imwifo-
kerZo partniorobis ganviTarebaa.

ganxi Bulia saxe Bmwifo-kerZo partnio-

robis sazRvargareTis gamocdi Beba, zogi-
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erTi TanamSroml obis varianti, partnioro-
bis saxeebi, romel Ta gamoyeneba xell's Seuw-
yobs samedicino momsaxurebis xe B misawv-

domobis gaumjobesebas.

ZiriTadi nawi Bi

ukanaskne I wHBebSi ganviTarebull qveyneb-
Si FarTodaa gavrcelebulli saxe Inwifo-
kerZo partnioroba. pragtikam aCvena misi di-
di mniSvne B oba qveynis ekonomikis ganviTa-
rebaSi. agedan gamomdinare, izrdeba kerZo

seqtoris monawi Beoba saxe B mwifosaTvis
mniSvne B ovan proeqtebsSi.

sagarTve B os SemTxvevaSi _ ganviTarebadi
qveynis ekonomikis ganviTarebis Tavisebure-
bebis gaTval iswinebiT mniSvneB ovnad izr-
deba kerZo seqtoris gaaqtiureba gveynis-
Tvis sxvadasxva sasicocxBo mniSvne B obis
proeqtebis dafFinansebasa da mSeneb l obaSi.

sagarTveBloSi  jandacvis  ganviTareba
mTavrobis mier gamocxadebullia priorite-
tull dargad da amitom 2016 wlis biujetSi
JanmrTeBobasa da socialur dacvaze ga-
moyoFfilia 3 miliard Narze meti, maT So-
ris janmrTeBobisa da socialluri dacvis
garantirebulli programebis daFinanseba.

gansazRvravs ra im ZiriTadi moTxov-

nebis dakmayofi Bebas, risi SesaZzlebll obac
saxe EmwiFos aqvs mocemu l periodSi, Tavis-
Tavad cxadia, mocemuli dafFinanseba nawi-
B obriv daakmayofi Bebs mosaxBeobisa da
gveynis moTxovnebs jJanmrTelB obisa da so-
cialluri dacvis sferosSi.

sazRvargareTis gamocdiBeba saxeBmwi-
Ffo-kerZo partniorobis jandacvis sferoSi
uSuallod miuTiTebs

rebis gafarToebas,

im samedicino momsaxu-
rome 1 Ta subsidireba
saxe Imwifo Dbiujetidan xdeba. amis Sesaba-

misad xdeba kerZo samedicino dawesebu B ebe-

stu-is Sromebi - WORKS OF GTU - TPY[bI I'TY
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bisa da kerZo praqgtikis eqimebis monawi l eo-
bis gafarToeba saxe Imwifo programebis re-
alizaciis saqmeSi: kerZo sadazRvevo samed-
icino organizaciebis pasuxismgeb l obis
gazrda; mniSvne Bovania iseTi asociaciebis
an gaerTianebebis Segmna specialuri sa-
xe ImwiFfo-kerZo partniorobis proegtebis

Camosaya I ibeb B ad, romBebic  sxvadasxva
sistemuri midgomiT gaerTiandeba samedici-
no profilis universitetebSi, samecniero-
kvBeviT institutebsa Tu BaboratoriebSi
da sxvadasxva sistemaSi.

sagarTve los Jandacvis sistemaSi kerZo

seqtoris Semosavlis periodad SeiZleba
aRvniSnoT dro, rodesac moxda jandacvis
obieqtebis gansaxe Bmwifoebrioba, rasac win
uswrebda 1999 we@'s damuSavebu Bi ,hospita-
Buri seqtoris generaluri gegmis“ rCeva-
rekomendaciebi, riTac saavadmyofoebi dayo-
Fill igna kategoriebad: saavadmyofoebis na-

wili darCa saxeB@mwifo sakuTrebaSi, nawi-
Bis privatizeba moxda proFfilis Senar-
CunebiT an SenarCunebis gareSe. 2006 wells
privatizebis polRitikis mimarT midgoma ar
Seicvalla, daigegma sxva Forma da midgoma.
Jandacvis privatizebaze mosaxBeobis nid-
goma araerTgvarovania, rasac adasturebs
mecnieruli kvBevebi [1]. am naSromiT gamokv-
Beullia, rom gamokiTxull samedicino per-
sonallis 31%-s miaCnia, rom sagarTvelos mTa-
vrobam srullad unda ikisros pasuxismgeb I o-
ba jJandacvis sistemis gamarTull Fungcio-
nirebaze, xollo 6% Tvlhis, rom es pa-
suxismgeb Boba jandacvis sferoSi arsebul
profesiull asociaciebs unda daekisros.
Cveni midgomiT, es pasuxismgeb B oba jan-
dacvis sistemis gamarTull Fungcionirebasa
da mosaxBeobis samedicino momsaxurebis

garantirebull xe Imisawdomobaze saxe Bmwi-
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fos unda daekisros, magram amas rogor

uzrunve Byofs, es ukve misi tagqtikuri da
strategiulli amocanaa. rac Seexeba gamokiT-
xu B Ta 61%-s, rom jandacvis sferoSi arse-
bull profesiull asociaciebs unda daekis-
ros pasuxismgeb Boba nawi Bobriv SeiZleba
gaziarebull ignes, radgan privatizebis pro-
cesSi erTveba msurvel Ta sxvadasxva kom-
romBebsac kanoniT

uf l ebebi

pania da moga lageebi,
miniWebu i agqvT Tanabari sakuT-
rebis SeZenaze da amitom aseTi midgoma ar
SevCerdeT Cveni  azriT,

gamodgeba. erT,

saintereso sakiTxze _ kerZo seqtorma pri-
vatizaciis procesSi SeiZina jandacvis ob-
ieqtebi da mTavrobasTan xelSekru lebaSi

dafFigsirebulia gansazRvrulli periodi
profi lis SenarCunebiT (7_10 weli). es ukve
SeSToTebas iwvevs samedicino momsaxurebis
momxmareb Bebis mxridan, kerZo seqtors Ta-
visi ZiriTadi interesi agvs _ es aris moge-
bis miReba, risTvisac ar iSurebs energias,
kapitalls, gamocdi Bebasa da resursebs. Tu
ver miiRo mogeba, iZullebulia Secvallos
profilli, risi ufFlebac aqvs, magram es ukve
aRaraa samedicino momsaxurebaze garanti-
kanonSi

miTiTe-

rebulli xe Imisawdomoba, amitom

saxe EmwiFo-kerZo partniorobaze
buli unda ignes grZeBvadiani periodi da,
saerTod, Tu vada mniTiTebulli ar iqgneba,
Cveni azriT, es ukeTesicaa kerZo seqtoris
m¥ 0 obe B obaSi efeqtianad mogmedi kN inike-
bi da saavadmyofoebi mogmedebs, magram Tavs
iCens erTi mniSvne Bovani sakiTxi: Tu mewar-
mem anu kerZo mesakuTrem Tavisi sagmianobiT
ver miiRo sakmarisi amonagebi da zarall ze
muSaobs, maSin dgeba sakiTxi misTvis dafFi-
nasebis Sewyvetis Sesaxeb. aseT SemTxvevaSi
kanonis safuzve B ze saxe Bmwifom unda Sei-
Zinos aseTi

obieqtebi da gadaiyvanos sax-

ISSN 1512-0996
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eImwifo dafFinansebaze, raTa aRniSnull Tu
dasaxBebull pungtSi ar SeCerdes samedici-
no momsaxurebis miwodeba momxmarebell ze.
anjerad verc im momxmarebBebs gavamtyu-
nebT, romBebic momxre arian, rom samedici-
no momsaxureba saxeBmwifos pasuxismgeb-
BobiT xdebodes. marTallia, aseTi sistema
mogmedebda da hqonda bevri dadebiTi mxare
_ saxeImwifo uzrunve lyofda sayovell Tao
ufaso da xelmisawdom samedicino daxma-
rebas, magram xells ar uwyobda saavadmyo-
foebsa da eqimebs Soris konkurencias da,
amis gamo, adgi Bi hgonda farull kerZo sag-
mianobas jandacvaSi. Cveni azriT, saxeBmwi-
FoSi

samedicino momsaxurebis gaweva anu samedi-

unda xdebodes saxe Bmwifo da kerZo

cino momsaxurebis  momxmarebe s unda

hgondes arCevani, romel kNl inikaSi miiRos
saWiro da auci Bebeli samedicino daxmare-
ba. magaliTad, ingBisSi samedicino momsax-
urebis gaweva saerTo praqtikis eqimebis
mier Sexamebu @ ia samedicino daxmarebis sa-
xe Imwifo daFinansebasTan. kerZo pragtikis
eqimebi samedicino  momsaxurebas  usas-
yidBod ewevian da mogmedeben saxe BImwifo
marTvis organoebTan xelSekrulebis sa-

fuZvel ze. kerZo daFinansebis magalliTad

SegviZBia aseve moviyvanoT sabWoTa kav-
SirSi mogmedi wesi _ Fasiani momsaxureba,
rome Bsac eweodnen saxe Bmwifo samedicino
modis

dawesebu B ebebSi, SesabamisobaSi

msof B ioSi kargaxania cnobill da sagarT-

ve B oSi normad miRebul TanagadaxdebTan

(Tanagadaxdis sidide
tiulli aqtiT).

dadgeni B'ia norma-

dRes sagarTveBoSi mogmedebs jandacvis
saxe Imwifo sistema, romellsac konstituciiT
miniWwebu Bi aqvs pasuxismgeb Boba mosax Beo-

bis janmrTe B obis dacvaze da kerZo jandac-
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vis sistema, rombis ZiriTadi mizani sistenis
ganviTareba da sakuTari interesebis ganxor-
cie B ebaa, mogebis miRebis gaTvall iswinebiT.

kerZo jJandacvis sistema sagarTvel oSi
viTardeba Semdegi FormebiT:;

_ kerZo (saerTo) pragtikis eqimebi da me-
dicinis sxva specialistebi, romBebic da-
kavebu 1 arian samedicino momsaxurebis ga-
weviT, magram raime organizaciull-samarT-
Bebrivi forma ar gaaCniaT,;

__saijaro, erTi piris sawarmoebis saxiT,
romBebic iuridiulli pirebi arian (saojaxo
biznesi);

_ saSuallo da msxvi i samedicino dawese-
bu B ebebi,

dasxva organizaciu ll -samarT Bebrivi formiT.

romBebic warmodgeni Bia sxva-

ukanasknel xans gamoikveTa jandacvis
obieqtebis erTmaneTTan SeerTebisa da daj-
gufebis Camoyall ibebis tendenciebi.

Cveni azriT, saxeBmwifo sakuTrebis do-
minireba xel's uSHBis da zRudavs konkuren-
tulli Zalebis urTierTmogmedebas, amasTan
ar viTardeba sabaziso urTierTobebi jan-
dacvaSi da, rac mTavaria, saxe@mwifos ar
gaaCnia sakmarisi saxsrebi, rom mTelli jan-
dacvis obieqtebis gselis sagnianoba sru-
Bad daafFinansos. kerZo jandacvis sistema
yve Bla ganviTarebul Tu ganviTarebad qveya-
naSi gmnis pirobebs, rom samedicino momsax-
ureba xdebodes konkurentull garemoSi da
amis safuZve l ze ufro warmatebiT ganviTar-
des samedicino momsaxurebis bazari. rac
ufro Zlierdeba jJandacvis obieqtebs So-
ris konkurencia, miT ufro nmimndinareobs

Zieba samedicino momsaxurebis iseT va-

riantze, romellic Seamcirebs xar jebs momx-
mareb B is samedicino daxmarebis gawevaze.
kerZo jandacvis sistema mowodebull ia

miizidos damatebiTi investiciebi axalli Se-
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nobebisa da infrastrugturebis, axali teg-
no B ogiebisa da tegnikis SeZena-danergvaze.
Sedegad
besebull da

momxmarebe Bi Rebu B obs gaumjo-
inovaciur samedicino momsa-
xurebis iseT Formebs, romBebzec adre Fi-
gric ar SeiZleboda.

sagarTvelos jandacvis sistemaSi jan-
dacvis obieqtebis mmarTve B oba gamokveTi-
Bia Semdegi saxis mesakuTreTa mixedviT:
aris saxelmwifo sakuTrebaSi arsebulli sa-
avadmyofoebi, saavadmyofoebis 30%-is mFll o-
be Bebi kerZo pirebi arian. sadazRvevo kom-
paniebi ki saavadmyofoebis 42%-is mFlo-
be Bebia (hospitaBuri seqtorebis nawillis
privatizacia 2005 wll is Semdeg daiwyo).

am monacemebis safuZvel ze Cans, rom ker-
Zo jJandacvis sistema mogmedebs sakuTari
interesebis mixedviT, saxe Bmwifo jandacva
ki _ mTeli mosaxBeobisaTvis, radgan mis
mF B obe BobaSi ZiriTadad fsigiatriulli da
sxva speciFikuri samedicino obiegtebia.

sagarTve B oSi mogmedi saxeBImwifo (saja-
ro)-kerZo partnioroba jandacvis sistemaSi
mimarTulia im miznisken, raTa ufro gai-
zardos xe Inmisawvdomoba samedicino daxma-
rebaze, amaR B des samedicino momsaxurebis
xarisxi da samedicino obieqtebs Soris kon-
kurenciis done, momsaxurebis Rirebullebis
Semcirebis mizniT.

Cveni azriT, kargi igneboda saxe Bmwifo -
kerZo partniorobis ganviTarebis sagmeSi
gamogveyenebina partniorobis iseTi saxe,
rogoricaa samewarmeo organizaciis Segmna,
rome B sac saxe Bmwifo gadascemda romell ime
Jandacvis obieqts, romBis qonebis 100%

saxe Imwifosi igneboda, xoB o samewarmeo
kompania gauwevda xe BmZRvane 0 obas, warmar-
Tavda sameurneo, menejerull sagmianobasa da

samedicino momsaxurebas. aseT partnioro-
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bas Soris gansxvaveba isaa, rom aq sakuT-
reba saxe Imwifosia, xoblo mmarTve Bl oba da
sagmianoba _ kerZo Firmisa aseTi samewar-
meo organizaciis sagmianoba mimarTu ll ia mo-
gebis miRebaze, misi sagmianobis daFfinanseba
ufro mosaxerxebelia rogorc saxeB@mwifo
biujetidan, aseve kerZo investiciebiT. aseT
organizaciebs SeiZleba gadaeces jandacvis
saxe Imwifo programebis Sesrulleba, ro-
me B Ta daFinanseba biujetidan xdeba.
sagarTve los jJandacvis sistemaSi [6] ukve
dawyebu B ia nuSaoba saxe Imwifo -kerZo part-
da

mu-

ekonomikisa
ki

niorobis ganviTarebaze,

mdgradi ganviTarebis saministrosSi
Saoben kanonze kerZo da sajaro strugtu-
rebis Tanaarsebobis Sesaxeb, rac metad dro-
ullia, razec Cvenc mivuTiTebT [2]. Sronis,
jJanmrTeB obisa da socialuri dacvis sani-
nistros poziciiT, kerZo da saxelmwifo
kB inikebs Tanabari Cveni

pirobebi egneba.

azriT, aseTi midgomiT ar moxdeba kerZo

saavadmyofoebis sameurneo, kNRinikur da

mmarTve I sagmianobaSi Careva. rac Seexeba

samedicino momsaxurebis Sesaxeb normatiul
dokumentebsa da saxe Bmwifo jandacvis pro-
gramaSi monawi Beobas, TavisTavad Tanabari
pirobebi igneba SenarCunebuli. Cveni azriT,
es aris saxelmwifo -kerZo partniorobis sa-
xe EmwiFoebrivi midgoma, riTac gaFfarTov-
deba da ganviTardeba kerZo jandacvis sis-
tema, romelic saxe Imwifo jandacvis siste-
masTan urTierTsasargeb o sagmianobis meS-
veobiT ufro xelmisawdoms da xarisxians

gaxdis samedicino momsaxurebas.
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daskvna

Jandacvis ganviTarebas da, Sesabamisad,
samedicino momsaxurebis xe BImisawdomobas
xells uShis saxeBlmwifo sakuTrebis donmi-
nireba. msofFlios mravall qgveyanaSi efeqti-
anad mogmedebs saxe Imwifo - kerZo partnio-
roba. sagarTveloSi am partniorobas gan-
viTarebis tendenciebi aqvs. Cveni azriT, am
partniorobis efeqtian etapze gadasayvanad
kargi igneba Tu gamoyenebuli 1igneba Cven
mier SemoTavazebu Bi sakiTxebi:

1. samewarmeo kompaniis Segmna, romellsac
saxe Imwifo gadascems sakuTrebas samar-
Tavad da gamosayenebBad anu saxe Bmwifos
axdens

unarCundeba 100% wi Bi, kompania ki

rogorc samedicino momsaxurebis gawevas,
aseve sameurneo sagmianobis marTvas;

2. saliroa droullad miRebull ignes kanoni
saxe ImwiFo-kerZo partniorobis Sesaxeb, ri-
Tac Tanabar pirobebSi unda moegces rogorc
saxe ImwiFo, ise kerZo samedicino obieqtebi.

3. daregulirdes partniorobis adnminis-
traciulli, safFinanso, samogallago da organi-
zaciu I -ekonomikuri meganizmi.

cxadia, es ar aris amomwuravi, masalebi
mrava l Ferovania, magram partniorobis ganvi-
Tarebaze saxe Bmwifoebrivi midgoma mraval
probBemas moagvarebs, maT Soris yvelaze
mniSvne Bovans _ mosax B eobis samedicino mom-
saxurebaze xe Imisawvdomobis gaumj obesebas;

4. mTavrobis doneze Seigmnas saxe Bmwifo-
kerZo partniorobis sakonsull tacio sabWo

an komisia da makontrolebelli organo.
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anotacia: gamosakv B evi sawarmoebis Sesavali

mdgomareobis anal izis Semdeg auci Bebelia mrewve B obis mcire da saSuall o sawarmoe-

sakiTxebis ganxillva, radgan transforma- ganviTarebis mniSvneBovani  Semadgene Nl i

ciulli procesebis dawyebis momentidan mci- o villia

re da saSuall o biznesi ekonomikis erT-erTi zogadad, mcire biznesi da inovaciuri

mastabi WizebeBi Taqtori gaxda sakmaod oyarmeoba erTi da igive ar aris. umetes

SenWidroebul pirobebSi ganviTarebiT, mre- SemTxvevaSi mcire biznesi ar aris inova-

wve Bobis mcire da saSuallo sawarmoebis ciuri. termini “inovacia-, miuxedavad gan-

seqtori momwifebul sociallur konFflig- . -
g 9 martebaTa sinravll isa, yvelaze zustad anm

tebis, ganoTavisuFlebulli da dausagmebel i ternminis avtorma i. Sumpeterma ganmarta

TanamSromBebis amogmedebiT xel's uwyobs . . . o -
inovacia aris komerciallizebu li gamogone-

ekonomikis transformaciis, konkurentulli . ) .
ba~ [1] agedan gamomdinare, inovacia, farTo

garemos Formirebis ganxorciell ebas. . . . .
gagebiT, 1inovaciuri procesis saboloo

Sedegia da bazarze reallizebadi, axali an

sakvanZo sityvebi: inovaciuri mewarme- o i ) i
) i srullyofilli produgtis saxiT gamodis.
oba; konkurentulli garemo; mcire da saSu- ) ) ) ) )
i ) ] _ i Sesabamisad, is mcire sawarmoebi, romBebic
alo sawarmoebi; sainovacio menejgmenti; sa- . . .
i i arsebulli an axali teqgnologiiT axall pro-
xe Imwifo programebi.
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dugts awarmoebs, axalli teqnoBogiiT cno-
bi B produgts, aseve mcire sainovacio sa-
warmoebad gvev B ineba [2].

sainovacio nmenejmenti, sainovacio sag-
mianoba, rogorc nebismieri sameurneo (eko-
nomikuri) sagmianoba, moiTxovs saTanado
marTvas anu sainovacio mene gments [3]
moiazreba stra-

sainovacio mene gmenti

tegiulli menegmentis erT-erT mniSvnel ovan
mimarTu Bebad, romelsac organizaciis xe-
I mZRvane B oba axorciellebs umaR Bes doneze.
mizania  Firmis

sainovacio  mene gmentis

(sawarmos) mecnierull-tegnikuri da ekono-
mikuri sagmianobis (biznesis) ZiriTad mimar-
TullebaTa gansazRvra: axalli produgciis
damuSaveba da danergva (sainovacio sagmia-
noba); im produqciis modernizacia da srull-
yoTa, romel sac awarmoeben; produqciis tra-
diciull i saxeebis warmoebis Semdgomi srull-
yofa; warmoebidan mozZve Bebulli produgciis
moxsna. yovelive es ganpirobebullia sagon-
B is konkurentunarianobis amaR BebiT, rasac
arsebiTi mniSvneBoba agvs sabazro ekono-
mikis pirobebSi. sainovacio menegmentSi mTa-
vari yuradReba eqceva inovaciis strategiisa
da RonisZiebaTa SemuSavebas, romBebic mi-
Firmis stra-

marTullia maT reallizaciaze.

tegiis prioritetuli mimarTulleba pro-
duqciis axali saxeebis damuSaveba da misi
warmoebaa, vinaidan swored es gansazRvravs
yve Ba danarCeni mimarTu B ebis ganviTarebas.
amrigad, sainovacio menejgmentis ganxor-
cielleba gullisxmobs; sainovacio sagmianobis
gegmebisa da programebis damuSavebas; axal i
produqciis Segmnisa da misi danergvis pro-
cesebisadmi dakvirvebas; axali produgtebis
sai-

Segmnis proegtebis ganxi Bvas; erTiani

novacio politikis gatarebas (am mimar-
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TullebiT sagnianobis koordinacia sawarmoo
struqturebSi); sainovacio sagmianobis prog-

ramebis uzrunveByofas Finansuri da mate-

rialuri resursebiT, kvalificiuri persona-

BiT, droebiTi miznobrivi jgufebis (adap-

turi strugturebis) Segmnas inovaciuri

prob Bemebis komp Begsurad gadawyvetisaTvis
__ideidan produgciis srull warmoebamde.

inovaciuri menegmenti gulisxmobs marT-

vis 1iseTi sistemis Segmnas, rasac Sedegad

mohyveba misi gaiafeba, operatiullobisa da

mogni Bobis amaRBeba, optimaBluroba da

momgebianobis arsebiTi zrda inovacia da-

nergi Bi siaxBea, romelic Tvisebrivad aum-
Jobesebs sawarmoo procesebs da im produg-
ciis xarisxs, rome lsac bazari iTxovs [4]

inovaciuri sagnianobis iseTi mognili
organizaciuli gvestrugturebis Segmna, ro-
me B ic samecniero-kvBeviTi sagmianobis, sac-
de B -sakonstrugqtoro da danergviTi samu-
Saoebis eFfeqturad ganxorciellebas uzrun-
ve Byofs [5]

inovaciuri menejmenti mrewve Bobis mcire
da saSuallo sawarmoebis mravaBmxrivi sag-
mianobis mudmivi ganax Bebaa, kvHBevebisa da

ideebis warmatebull biznesad gadaqcevis

organizeba da marTva Tavisi arsiT, ino-

vaciuri menejmenti sxva araferia Tu ara

cvililebebis marTva, romeBic mcire da

saSuallo sawarmoebis konkurentunarianobis
gazrdamde migviyvans. sxva sityvebiT, ino-
vaciur mene gmentSi unda gavigoT mmarTveli
zemogmedeba miTiTebuli TFagtorebis cvli-

Bebaze. inovaciuri menegmenti" aris siax-

B eebis, kvBevebisa da ideebis warmatebul
biznesad gadagcevis organizeba da marTva,
audits, investiciebs,

moicavs marketings,

samarTalls da menejments komp Beqsurad [6]
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auci Bebelia inovaciuri menejgmentis ga-
moyeneba qveynis mcire da saSuallo sawar-
moebSi, sazRvargareTis sxvadasxva qveynis
gamocdi Bebis gaTval iswinebiT.

aRmosav B eTis partniorobis samogallago
sazogadoebis erovnulli pRatforma meore

samuSao jgufma ,ekonomikuri integracia“
daamuSava da warmoadgina dokumentis saxiT:
“sainovacio politika sagarTveloSi~ _ re-
xe Bisuf lebas.

komendaciebi sagarTvellos

dokumenti exeba sagarTveBos ekonomikuri
sakiTxs

azriT, dRei-

ganviTarebis umniSvne I ovanes
sainovacio politikas, Cveni

saTvis kargad SemuSavebull saxe BmZRvanell o
dokuments,

Tve 1 0Si

sadac aRniSnullia, rom sagar-

arsebulli mdgomareoba SeiZlleba

davaxasiaToT, rogorc sainovacio poli-
tikis SemuSavebis wina etapi. es niSnavs, rom
politika rogorc normatiulli dokumentebis
erTiani

sistema Jer ar arsebobs, magram

inovaciis sakiTxebi CarTullia gveynis gan-
viTarebaze msjell obis dRis wesrigSi [7]
msoFBios sainovacio procesebis Ses-
wav B isa da sagarTve B os inovaciis sferoSi
mdgomareobis analizis Sedegad SegviZlia
davaskvnaT, rom sainovacio politikis nmi-
marT damokidebu Beba CvenTan negatiuridan
pozitiurisken Seicvalla. Seigmna winapiro-
bebi sainovacio politikis SemuSavebisa da
mTavrobis mxridan pragtikuli nabijebis ga-
dadgnmisTvis, inovaciuri ganviTarebis mimar-
TullebiT.
mcire da saSuallo mewarmeobis makroe-
konomikuri aspeqtebis da menejmentis sa-
kiTxebis SeswavBasa da damuSavebasTan er-
Tad,

raturasi,

garTull samecniero-ekonomikur Nite-

saTanado doneze SeswavBilli ar
inovaciuri

aris menejmentis ganviTarebis
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sakiTxebi; mikro, mcire da saSuallo mewarme-

obaSi Sesabamisad ar aris Seqmilli sa-

xe Bmwifo mxardaWeris sistemis instituciu-
ri mowyobis, mxardaleris meganizmebis, regi-
onalluri

keull'i

programebis SemuSavebisa da call-
kategoriebis mewarmeTa xel Sewyobis

meToduri da organizaciull i sakiTxebi.

ZiriTadi nawi Bi
Tanamedrove sabazro

bebSi

ekonomikis piro-
swrafad viTardeba infrastruqtura,

romelic uzrunvellyofs am sawarmoebis

moTxovni Bebebs. kerZod, bolo 2 3 wlis

ganmav B obaSi intensiurad viTardeba ro-
gorc mcire biznesis dakreditebis sabanko
formebi, ise mikrodafFinansebis programebi.

amasTan, daFfinansebis arsebulli SesaZll eb-
Bobebi ver uzrunvelyofs mrewvelobis
mcire da saSualo sawarmoebis mravall moT-
Xovnas. es exeba im sawarmoebsac, romBebic
ukve muSaobs tradiciull seqtorebSi, gansa-
kuTrebiT iseT jgufebs, romBebic iReben
starts da inovaciur sawarmoebs.

msoFHioSi mcire da saSualo sawarmo-
ebs miekuTvneba nebismieri sawarmo, sadac
dasagmebu B Ta ricxvi 250-mde an zogjer 500
adamianamdea.

mcire da saSuallo sawarmoebis kHBasiFi-
kacia Semdegnairad xdeba:

pirveli kHlasi dinamikuri da mogni i,
inovaciebis mimarT mgrZnobiare, diversiFici-
rebulli;

meore kBasi _ saojaxo (tradiciulli), Se-
mava B i adgi Bobrivi biznesis garemoSi;

mesame kWBasi (,start-ups”) _ aramdgradi,
mebrZzo i arsebobisaTvis.

mrewve B obis mcire da saSuall 0 sawarmoebi

nebismieri ganviTarebuli sameurneo sistenmis
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ucvielli elementia romlis gareSe ekonomika
da sazogadoeba mnT BianobaSi normallurad
ver iarsebebs da ver ganviTardeba. Tumca, ne-
bismieri ganviTarebuli saxe Imwifos mecni-
erull -tegnikur dones da samrewve Bo poten-
ciall s gansazRvravs msxvi Bi sawarmoebi, mag-
ram am qveynebis cxovrebis safuzveli mrew-
ve Bobis mcire da saSuall 0 sawarmoebia, ro-
gorc sagmiani cxovrebis SedarebiT masob-
rivi, dinanikuri da mognili Fforma es gan-
pirobebulia am sawarmoebis seqtoris didi
socialur-ekonomikuri mniSvneBobiT, rome-
Bic aerTianebs yoveBdRiur SromiT sagmi-
anobaSi CarTulli mosax Beobis ZiriTadi masis
sasicocx B o interesebs.

mrewve B obis konkurentunariani mcire da
saSuallo sawarmoebis Fungcionireba xells
uwyobs ekononmikis konkurentulli tonusis Se-
narCunebas da mniSvneBovan rolls asrullebs
socialuri daZabulobis dazBevaSi, rac da-
kavSirebullia zogierTi samrewel o progra-
mis swraf danergvasTan qveyanaSi, sadac
mosax Beobas aqvs mcire Semosavalli, erovnu-
Bi ekonomikis konkurentunarianobis arasak-
marisi done, aseve krizisi, romelic nTel
msof B io ekonomikas moicavs.

miuxedavad saxe Imwifo programebis yo-
veBwliuri damtkicebisa, romBebic mimar-
Tulia mrewelBobis mcire da saSuallo sa-
warmoebis ganviTarebis stimull irebaze, saSua-
BebaTa subsidirebaze ¥ederaluri, regio-
naBluri da municipaluri biujetidan, es zo-
mebi ver Seuwyobs xells kardinalur cvli-
0 ebebs am sawarmoebis sFeroSi, vinaidan maTi
ganviTarebis done arasakmarisi rCeba, gllo-

balur sazogadoebaSi warmatebulli integ-

raciis gansaxorcielleb lad.
sawarmoebis

gamosakv B evi mdgomareobis
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analizis Semdeg auci Bebelia maTi Fungcio-
nirebis efeqturobis zrdis sakiTxze ga-
dasvlla, radgan transformaciulli procesebis
dawyebis momentidan mcire da saSuallo biz-
mastabi I i-

nesi gaxda ekonomikis erT-erTi

zebeli Fagtori. sakmaod SemWidroebull pi-
robebSi ganviTarebiT, mrewve B obis mcire da
saSuallo sawarmoebis seqtori momwifebulli

socialluri konFliqgtebis, gamoTavisuFlle-
bulli da dausagmebe Bi TanamSromBebis amog-
medebiT xeBs Seuwyobs ekonomikis transfor-
maciis, konkurentuli garemos TFfornmirebis
ganxorcie I ebas.

sakv Bevi obieqtebis sagmianobaze mniSvne-

Bovan gavBenas axdens kanonmdeb N obis xa-

risxi da saxe@lmwifo politikis gamoyene-

bulli instrumentebi, ganviTarebuli norma-

tiulli agtebi, programebi da sxva
sazRvargareTis gamocdi Bebam  gviCvena,

rom mrewve Bobis mcire da saSuallo sawar-
moebs pragtikulad ar SeuzBia Fungcionire-
ba saxe BImwifos mxardaWeris gareSe. sameur-
neo subieqtebis monacemebis ganviTareba
iTvall iswinebs Sesabamisi regionalluri da sa-
xeBmwifo politikis ganxorciellebas, ro-
melic uzrunve Blyofs maTi ganviTarebis xell-
sayrell pirobebs: sagadasaxado da saFinanso-
sakredito stimulireba, samarTBebWBivi re-
gullireba, specialluri institutebi, romle-
bic warmodgeni Bi politikis gatarebas uz-
runve Byofs. yvelaFferi es, ra Tgma unda, ai-
saxeba mrewve Bobis mcire da saSuallo sawar-
moebis konkurentunarianobis efeqturobaze.
Cveni azriT, mrewelobis mcire da sa-
Suallo sawarmoebs SeuZBia uzrunvelyos is
konkurentulli garemo, romelic ase aklia
mrewve B obas. unda vaRiaroT, rom mrewve l o-

bis mcire da saSuallo sawarmoebis mxardaWe-
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ris saxelmwifo sistemis ZiriTadi elemen-
tebi da atributebi dRes Segmni Bia rogorc
Ffederallur, ise regionalur doneze, Tumca
mT B ianobaSi es sistema araefeqturia

aseTi situaciis mizezebi SemdegSia:
arasakmarisi stimulli da gamocdilleba am
sawarmoebis ganviTarebisaTvis;
bewdi B eba,
me Bic mimarTullia an seqtoris ganviTarebaze,
kidev

cxadia, rom mrewve Bobis mcire da saSuallo

ignneba STa-
rom mTavrobis ZalBisxmeva, ro-

jer arasakmarisadaa reallizebuli;

sawarmoebi sagarTveB oSi saWiroebs ganvi-
Tarebas da maTi potenciall i amouwuravia
agedan gamomdinare, Cveni azriT, mrewve-
B obis mcire da saSuallo sawarmoebis roli
ar SeiZleba Sefasdes tradiciullad, rogorc
xdeba stacionarull ekonomikaSi, mag., mxo l od
raodenobrivi maCveneb BebiT. aseTi Sefaseba
zedapirullia. mrewve B obis mcire da saSuallo
sawarmoebs, rogorc sazogadoebrivi sawar-
moebis gansakuTrebull seqtors, agqvs sakmaod
umniSvne Bo kuTri wona misi udidesi nawi Bi
imyofeba Crdi B ovan ekonomikaSi da ar aisaxe-
ba oficialuri statistikuri angariSiT, Tum-
ca gansazRvravs sazogadoebrivi warmoebis
mniSvne B ovani nawi Bis gadarCenis pirobebs.
mrewve Bobis mcire da saSualo sawar-
moebis mimarT interesi ganpirobebullia teg-
no B ogiuri auci-

BebBobiT

procesebis srullyofis

mecnieru B -tegnikuri progresis
miRwevis danergvis safuZvell ze.

samecniero da saswavl o Biteraturis ana-
lizs daskvnamde, Ta-

mivyavarT im rom

namedrove menegmentis Teoriasa da prag-
tikaSi jer kidev sakmarisad ar aris asaxulli
mcire da saSuallo sawarmoebis sagmianobis
marTvis sakiTxebi.

ekonomikis aRsad-

Cveni azriT, qarTulli
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genad auci Bebelia mcire da saSuall o sawar-
moebis magsimaBurad gazrda, mcire, saSuallo
da msxvill sanmrewel o sawarmoebs Soris
urTierTkavSiris ganviTarebis stimullireba;
ucxouri gamocdi Bebis gamoyeneba. yve Baferi
es unda gaxdes saerTo politikis nawilli
samamu B o ekonomikis restrugturizaciis sfe-
roSi, vinaidan biznesi mT B ianobaSi, masSta-

bebisgan damoukidebBad, erTiani urTierT-
dakavSirebu i procesia

msxvi B i sawarmoebi moxveWi Bi poziciebis
SesanarCuneb Bad bazarze da warmoebaSi mi-
dis modiFfikaciis da tradiciullad gamoSve-
bulli produgciis gaumjobesebis gzebiT, ori-
entirebulia bazris gafarToebaze. mcire da
saSuall 0 sawarmoebi xe s uwyobs axalli pro-
duqgciis Segmnas anu gmnis axall bazrebs, Se-
darebiT dinanikuria cvlad sabazro piro-
bebSi, muSaobs didi

kv Bevis

efeqturobiT. mravali

monacemebiT, warmoebis mcire da
saSuall 0o sawarmoebi awarmoebs orjer ufro
met siaxBes, romelic modis erT TanamSro-
me B ze, vidre msxvi B sawarmoebi.
mrewve B obis mcire da saSuallo sawarmo-
ebi ufFro xSirad orientirebullia gverdiTi
gadawyveti Bebebis da msxvili Firmebis mier
warmoebu B'i produgciis reallizaciaze, saris-
ko, magram mcire sagmianobis Sesru llebaze,
mecnierebis mier miwodebul SekveTebsa da
sawarmoebis

iniciativian damuSavebaze. am

utyuari upiratesoba inovaciur sferoSi

msxvi I bizness aiZullebs maTTan TanamSrom-
Bobas. aseTi TanamSromBobis organiza-
ciulli meganizmi SeiZleba iyos;

-nrewve Bobis mcire da saSualo sawarmo-
ebis kooperaciulli kavSirebi msxvill sawar-
moebTan (sabazro integracia);

-msxvi Bi biznesis monawi Beoba damouki-
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debe i

mirebaSi, biznesis korporaciuli

mcire da saSuallo sawarmoebis For-
momgebiani
inkubatorebis Segmnis gziT, venCurulli
dafinanseba;

-nrewve Bobis mcire da saSuallo avtono-
miuri sawarmoebis Segmna msxvil masStabSi,
gamoyoFis an STanTgmis gziT;

-urTierTgmedebis ramdenime Formis erTd-
rou i gamoyeneba (sabazro integracia da av-
tonomniuri qvedanayofebi, sabazro integracia
da inkubacia).

Cveni azriT, mrewve Bobis mcire da saSu-
allo inovaciuri sawarmoebis SesagmneBad sa-
Wiroa Semdegi pirobebi:

-komerciulli idea, romelic asaxavs siax-

Bis arss;

-sazogadoebrivi moTxovniBeba am siax-
Beze,

-biznesmeni, romeBic mzadaa moaxdinos

ideis realizacia (ra Tgma unda, misasallme-

be B ia Formirebulli gundis arseboba);
-kapitali.
damoukidebe K i

mcire da saSualo sawarmoebi

inovaciuri mrewve B obis
warmoigmneba
damfuZneb Bebis sakuTari kapitalis an sa-
banko kreditis mozidvis SemTxvevaSi.

sainteresoa gamocdi Beba: spin-ofi (ing-
Bisuridan Spin-offf _ mcire Firma, romelic
gamoeyo samechiero-samrewve 10 organizacias,
samxedro da kosmosuri SemuSavebis samoqga-
0 ago gamoyenebisTvis.

aseT Firmebs Fungcionireba Seuzllia mxo-
Hod saxe Imwifos aqtiuri mxardaWeris Sem-
TxvevaSi (inFormaciulli, TFinansuri, orga-
nizaciull'i, saganmanaT Beb B O, iuridiulli).

literaturidan cnobilia rom mcire da
inovaciuri sawarmoebis

saSuallo ganviTa-

rebisaTvis saWiroa Semdegi pirobebi:
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- gveyanaSi stabi Buri ekonomikuri mdgo-
mareoba;
- gadaxdisunariani moTxovnis arseboba

axal tegno B ogiebze, produgtebsa da mom-

saxurebaze;

- venCurulli dafFinansebis ganviTarebulli
sistena;

- inovaciuri kullturis mecnierull-teg-

nikuri potenciall is maRalli done qveyanaSi;
- mrewve Bobis mcire da saSualo sawar-
Fondebis

sagnianobis kanonmdeb B obiT regu B ireba

moebis, tegnoparkebis, venCurulli

arsebobs mcire da msxvilli biznesis
kooperaciis randenime Forma:
msxvi Bi  Firmebis SekveTiT muSaoba

(sabazro integracia);

mcire novatorulli Firmebis Segmna yve-
Baze msxvi Bi sawarmoebis mier (adre damo-
ukidebe I i
Firmebis Sedgeni B obaSi (STanTqma);

mcire Firmebis CarTva msxvilli
_ STanTgmis da sabazro integraciis erT-

droull'i gamoyeneba (maraosebri organizacia);
_ saxe ImwiFfos mniSvneBlovani roli mci-

re da saSuallo inovaciuri biznesis ganvi-

TarebaSi.

dakavSirebiT,

amasTan mTavroba yovel -

whliurad amuSavebs mcire da saSualo ino-
vaciuri sawarmoebis mxardamWer programas.
anal ogiuri programebi miiReba regionalur
10%-ze nak-

wi B ze (50%-

donezec, Tumca sagarTvell OSi

B ebi modis mcire sawarmoebis

ze meti aSS-Si). aseTi situaciis yvelaze

mniSvne Bovani mizezi swored inovaciuri

inFrastruqturis ganuviTareb I obaa

arsebulli probBemebi, inovaciuri proeg-
tebis efeqturi marTvis sferoSi, sanrewell o
resursulli

sawarmoebSi Seicavs ara mxo 1 od

nedBeullis bazis SezRudvas, aramed ganvi-
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Tarebuli inovaciuri kulturis da infra-

struqturis ararsebobas, romBebic uzrun-
ve Blyofs bazris stabi Burobas, sicxades da
adekvaturobas inovaciuri proeqtebis for-
mirebisa da reallizaciis procesSi.
inovaciuri sagmianobis mimarT yuradReba
imiT,

ganpirobebu lia rom mowinave msof-

Bio saxel@lmwifoebi iswrafvian tegnollo-

giuri Biderobisa da sakuTari inovaciuri
sistemebis efeqturobis amaR Bebisken.
Tumca, mcire da saSuallo sawarmoebis
inovaciuri sagmianobis efeqturobis Sefase-
bis mT Hiani da efeqturi sistemis arqgonis
gamo, maTi inovaciuri aqtivobis zrdis
strategia aisaxeba qveynebis socialur-eko-
inova-

nomikur ganviTarebaze. sawarmoebis

ciuri aqtivobis efeqturobis Sefasebis
sistenmis srullyofa varaudobs mcire da sa-
Suallo sawarmoebis +Funqcionirebis Sede-
gebis da pirobebis kompBegsuri sistemuri
anal izis Catarebas.

inovaciuri

amave dros, saxeB@mwifo po-

Bitikis realizebulli RonisZiebebi, Cveni

azriT, xels ar uwyobs adgilobrivi pro-
dugciis konkurentunarianobas msoflio da
adgi Bobrivi bazrebze, ufro meti SeiZleba
iTquas saxeBImwifos mier miRebulli val-
debu Bebebis araefeqturobaze inovaciuri
sagmianobis ganviTarebaSi, rac gansazRvravs
inovaciuri

proeqtebisa da programebis

marTvis Sesabamisi sistemebis TFormirebis

aucilebBlobas yovel konkurentull mcire
da saSuall 0 sawarmoebSi.
meoce saukunis 70-ian wHBebSi wamyvani

mrewve B obis mgone qveynebSi miiRes kanonebi,
romlebic stimulls aZllevda rogorc sa-
xe BmwiFos, aseve biznesmenebis sagmianobas,

mimarTulls muSaxeBis profesiulli da inte-
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Beqtualuri potenciallis ganviTarebisken.
ase, mag., aSS-Si gavrce lebull ia gamonaTqvami
baBansirebul i maCveneb Bebis sistema sa-

Suallebas iZBeva vipovoT Firmis ganviTa-

rebis potenciuri SesaZleb Bl obebi da gamo-
viyenoT inovaciuri garRvevisaTvis.

mxo Bod SeteviTi da agtiuri inovaciuri
politika SeZBebs Cvens qveyanaSi mniSvne-
Bovan garRvevas mecnierull-tegnikur gan-
viTarebaSi, mis gadayvanas cxovrebis sxva

doneze. es niSnavs, rom inovaciuri poten-

ciali unda ganisazRvros ara mxoBlod da

ara imdenad sawarmos imitaciuri SesaZlleb-
BobiT ,sxvaTa“ siaxBeebis aRgmaSi, aramed
iniTac, rom TviTon ,Seigmnas momava l i“, da-
moukideb Bad gamoimuSaos gamaumj obesebe I i
cvililebebi da axalli Faseu ll obebi.
mTel

rogorc ukve aRvniSneT, msoFli-

oSi inovaciuri sagmianobiT dakavebullia
upiratesad mcire da saSuallo sawarmoebi,
romBebic FHBoben maRall ekonomikur da
tegno B ogiur mogni Bobebs, rac saSuallebas
iZleva swrafi reagireba moxdes bazris
moTxovnebze, Tumca mcire sawarmos maRal i
inovaciuri potenciali arasakmarisadaa
amogmedebu B i.

cnobiBlia, rom ZiriTadi midgoma mcire
da saSuall o sawarmoebis inovaciuri agtivo-
bis zrdisadmi aris sistemuri, situaciuri,
RirebullebiTi,

Ffunqciuri, saproeqto da

resursul-potenciuri. amasTan, resursull-
potenciuri midgoma ufro sainteresoa. igi
gamoiyeneba sakmaod iSviaTad, Tumca saSua-
Bebas iZBeva SedarebiT srullad ignes gaT-
biznesis sawarmoTa
SesaZ 1 eb 1 obebi,

anallizis xarjze

valiswinebulli mcire

inovaciuri ganviTarebis
resursebis kompBeqgsuri

am SemTxvevaSi mcire biznesis sawarmoebis
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inovaciuri ganviTarebis SesaZlebl obaSi

unda gvesmodes saSuallebebi da pirobebi,
romBebic aucilebelia efeqturi inovaci-
uri sagmianobis gansaxorcielleblad.
vakeTebT daskvnas, rom inovaciuri gan-
viTarebis probBemnebi udides sirTulles iZens
warmoebis mcire da saSuall 0o sawarmoebSi.
.mcire ekonomikis“ warmomadgen B ebi, ro-
gorc wesi, ar FHRoben sakmaris resursebs
progresulli mmarTveli inovaciebis gamo-
yenebaSi anu sakuTari inovaciuri potencia-
Bis srullyofil

robebSi

gamoyenebaSi. aseT pi-

sakmaod garTullebulia mcire da

saSuallo sawarmoebis Fungcionireba, ro-

gorc Camoyalibebulli dargobrivi strug-

turebis ganuyofeli elementisa, romelic

FHlobs iniciativas, romelic damaxasiaTe-
be Bia biznesagtiurobisa da, am iniciativis
SesaZBeb B obiT,

reall izebis dinamikurad

ganviTarebadi konkurentulli garemosTvis.
mcire da saSuallo sawarmoebi awydeba kon-
kurentunarianobis

uzrunve BlyoFfis prob-

Bemas rogorc strategiull, ise tagtikur
periodSi, da, am problemis gadauWre B obis
gamo, ar SeuZlia im gansakuTrebulli rollis
realizacia, romelic miniWebulli agvs ro-

gorc ekonomikis dominirebull segtors.
mrewve Bobis mcire da saSuallo sawarmoebi
Taviseburi poBRigonia biznesiniciativisaT-
vis, romBebsac sWirdeba adekvaturi

Tveli

mmar -
mxardaWera ganviTarebis yvela sta-
diaze, dawyebuli inovaciuri Ziebis veqto-
ris gansazRvridan da damTavrebulli pro-

dugciis masStaburi warmoebiT, romelic
pasuxobs samomxmarebBo moTxovnis yvella
maxasiaTebell s.

msofF Bio gamocdi Bebam aCvena, rom mci-

re da saSuallo sawarmoebi ganxi Bulli unda
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iyos, rogorc mrewve BobaSi inovaciuri sag-
mianobis erT-erTi efeqturi mimarTulleba
samamu B o ekonomikis struqturulli cvli-
B ebebis mimarTuleba, msoflio savalro or-
ganizaciis wevrobis pirobebSi, romelic va-
raudobs orientacias maRall tegno 1l ogiur
dargebze, emTxveva mcire da saSuallo biz-
nesis mxardaWeris ideologias, romelic
muSaobs sagareo bazrebze. koncentrirebu-
Bi saxe@mwifo mxardaWera swored am mi-
marTu BebiT unda ganxorcie l des.
Cveni azriT, am sferoSi ZiriTad arapir-
dapir RonisZiebebs miekuTvneba:
konsull taciuri da informaciuli
mxardaWera;
daxmareba saerTaSoriso gamoFfenebSi
monawi B eobaze;
marketinguli kvBevebis mxardalera,
romBebic tardeba mcire biznesis seqtorsSi
Semavalli adgi Bobrivi kompaniebis mier,
ufaso marketingulli inFormaciis miwodeba;
infFormaciulli asimetriis aRmofxvra
saerTaSoriso bazarze, romBis mizania ga-
keTdes inFormacia adgi Bobrivi mcire da
saSuallo sawarmoebis Sesaxeb da gaxdes
xe Imisawvdomi egsportiorebisaTvis.
marTvis sferoSi siaxBeebis Sesaxeb in-
Fformaciis argona da, Sesabamisad, maTi ver
gamoyeneba didi datvirTvis gamo, mcire da
saSuallo sawarmoebis xe BmZRvane Bebis az-
riT aris fagtori, romelic mniSvne I ovnad
ewinaaRmdegeba mmarTveli siaxBeebis da-
nergvas. vivliT, rom am Fagtorebis nega-
tiuri gavlenis Semcireba menejgmentis sfe-
roSi xeEImisawdomi informaciulli bankis
Segmnis xar jzea SesaZlebeli.
samuSaoebi am bankis Segnisa da warmoe-
SeiZ M eba mcire

bisaTvis ganxorcie Bl des
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biznesis strugturebis, mcire da saSuallo
biznesis mxardamWeri saagentos, mcire biz-
nesis mxardamWeri Ffondebis mier. imis gamo,
rom mcire da saSuallo sawarmoebi ar
FHobs informacias, sakmariss saerTaSoriso
garemos strategiulli dagegmarebisa da ana-
Bizis axali meTodebis realizaciisaTvis,

aseTi informaciulli mxardaWera SeuZlia
miiRos sagallago administraciisa da qve-
ganyofi Bebebisgan, romBebic pasuxismgebe li
arian biznesis mxardaWeraze da kavSiri agvT
saxe Imwifo statistikis organoebTan.
kvalificiuri daxmarebisa da konsul ta-
ciis miRebis asamaRBebBad, romelTa ar-
qona ganixi Beba mcire sawarmoebis xelmZ-
Rvane Bebis mier rogorc Tagtoris, rome-

Bic miSvneBlovnad aferxebs inovaciur

sagmianobas, saWiroa konsall tinguri momsa-

xurebis ganviTarebis mxardaWera menej-
mentis sferoSi. es SeuZlia, pirvel rigsi,
biznesis mxardamWer regionalur +Fondebs,
saswav B o-sagmian centrebs, mcire da sa-
Sual 0 biznesis mxardamWer saagentoebs.
auci Bebelia specializebulli samecnie-

ro, samecniero-popullarulli gamomcemll obe-

bisa da masobrivi infFormaciis saSuallebaTa
SesaZ B eb B obebis gamoyeneba FarTo infFor-
mirebisaTvis _ inovaciur problemebze sxva-
dasxva kvBevis Sedegebis Sesaxeb, magram Fa-
seulli orientirebis mizanmimarTulli cvli-
BebisaTvis.

Tanamedrove pirobebSi inovaciuri sagmi-
anoba mniSvne B ovnadaa dakavSirebulli risk-
Tan, vinaidan misi warmatebis srulli garan-
tia nebismier pirobebSi pragtikullad Seuz-
BebelBia es, Cveni azriT, ganpirobebullia
adamianuri Fagtoris roliT zemogmedebis

procesSi, aseve marTvis obieqtis dinamikiT
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da misi garemoTi. ekonomikuri koniungqturis
arastabi Bur pirobebSi danakargebis war-
mogmnis riskis probBlema Firmis mier saSua-
B ebebis Cadebisas inovaciaSi gansakuTrebiT
aqtualuri xdeba

inovaciuri

uRNBebuli

infrastruqturis Segmna Se-
unda iyos ara marto institu-

ciuri sagmianobis erTeullebTan, norma-

tiull-sakanonmdeb Bo bazasTan, mikro- da
makrodoneebis urTierTqgmedebis meganizmTan,
aramed inovaciuri proeqtebis efeqturobis

komp Beqsuri SeFasebis procesebTan.

daskvna

situacia mrewve Bobis mcire da saSuallo
sawarmoebis 1inovaciuri agtiurobis gazr-
dis sFeroSi SeiZlleboda principullad Secv-
Biliyo Tu SesaZlebBoba eqgneboda kon-
tagti instituteb-

Tan

daemyarebina samecniero
inovaciuri FformiT da mieRo misgan

SeRweva  konkurentunarian damuSavebaSi,
rombis meSveobiT SeiZBeba magsimallurad
Semcirdes importulli komponentebis willi
danadgarebSi. saWiro investiciebis saerTo
Rirebuleba proeqtSi SeiZleba Semcirdes
indenad, rom wlRiuri mogeba kapitall daban-
debaze gaxdes 25%. amiT gafarTovdeba po-
tenciuri investorebis wre im ekonomikuri
subieqtebis xarjze, romlebic stabi lur da
saimedo sfFeroebs eZeben kapitalis dasa-
bandeb B ad, mogebis miRebis perspeqtiviT.
kvBeviTi inovaciuri

seqtoris potenci-

alis efeqturi marTvisaTvis aucilebelia
sawarmoebSi marTvis kompBeqsuri sistenis,
mene gmentis Formireba, romelBic saSuale-

bas mogvcems gegmazomierad da mizan-

mimarTuBlad ganvaviTaroT da magsimal urad

gamoviyenoT mrewve B obis mcire da saSuallo
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sawarmoebis inovaciuri potenciali. feria, Tu ara cvhlilebebis marTva, romel-

inovaciuri menejgmentis ganviTareba prio- sac mivyavarT mcire da saSuall 0 sawarmoebis

ritetulli mimarTulebaa, inovaciuri menej- konkurentunarianobis zrdisken, marTvis

menti ki mcire da saSualli sawarmoebis sag- ganviTarebis inovaciis safuzvellze. ino-

mianobis sxvadasxva mxaris mudmivi ganaxBe- vaciuri menegmenti aris mmarTveli zemog-

bis procesi. inovaciuri menegmenti sxva ara- medeba miTiTebulli Fagtorebis cvlillebaze.
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anotacia dariSxanisa da oqros amoRe-
bis Sesazlebl obis dadgenis mizniT Cata-
rebull igna arsenopiritis madnisa da misi
gamowvis narCenebis natriumis hidrogsidiT
winaswari gamotutvis procesebis Termodi-
namikuri kv Beva damJangve I is damatebisas.

egsperimentma aCvena, rom dariSxanSemcve I i

ned Beull is natriumis hidrogsidiT gamotut-
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visas, wyallbadis zeJangis damatebis SemTxve-
vaSi, gamotutvis xarisxi 18 20 %-iT izrdeba
warmodgeni Bia procesis tegnologiuri

sqgema.

sakvanZo sityvebi: amowv i Bva;, arsenopi-

ritulli madani; gamotutva, izobarull-izo-

Termuli potencialli; natriumis arseniti;

natriumis arsenati; natriumis hidrogsidi.
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Sesavall i

dariSxanis arsenopiritulli madnebi da
gadamuSavebis narCenebi ogqros Seicavs im
raodenobiT, romeBic mniSvne Bovania misi
amoRebis TvallsazrisiT. Cven mier dariS-
xanisa da oqros kompBegsuri amowvililvis
mizniT dariSxanisa da ogroSemcveli sull-
Ffiduri

senopiritulli

nedBeulli, kerZod sof. canis ar-

madani da misi JangviTi ga-

mowvis narCenebi gadamuSavebull igna hid-

rometalurgiulli meTodiT.

ZiriTadi nawi B
Seswavl il igna dariSxanSemcveli nedle-
ullis natriumis hidrogsidiT gamotutvis
procesi wyallbadis zeJangis damatebisas da
damatebis gareSe. kvBevis obieqgtad gamo-
yenebu Bi iyo arsenopiritis madani Semdegi
Sedgeni BobiT: Fe-3473%, As-44,04%;
S-19,49%; Au-4-5 g/t da arsenopiritulli madnis

Fe-45%; As-5,32; S-3,51%;

gqimiuri
gamowvis narCenebi:
Au- 10-12 g/t.
arsenopiritis madnis da misi JangviTi
gamowvis narCenebis, aseve natriumis hidrog-
sidiT gamotutvis Sedegad darCenilli SHha-
mis qimiuri Sedgeni Bobis kvBeva CavatareT
rentgenof Buorescenciuri meTodiT DELTA
tipis INNOV-XSISTEMS anall izatorze.
dariSxanSemcveli nedBleullis gamotutva

mimdinareobs Semdegi reaqciebiT:

2FeAsS + 10NaOH + 70, = 2Fe(0H); L +
+2Na,S0, + 2NasAs0, + 2H,0
2FeS, + 8NaOH + 7,50, = 2Fe(OH); | +
+4Na,S0, + H,0

stu-is Sromebi - WORKS OF GTU - TPYAbI ITY
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2Fe;(As0,), + 12NaOH + 3H,0,=
= 6Fe(OH); + 4Na3As0,
Catarda aRniSnulli procesebis Termo-

dinamikuri kvBeva, gamoiTvalla Sesabamisi
reagciebis izobarull-izoTermulli potencia-
Bebis mniSvne B obebi da maTi mimdinareobis
SesaZ Heb 1 oba.
Teoriulli gaTvBlebi dadasturda -eqgspe-
rimentulli kvlevis SedegebiT.
dariSxanisa da oqroSemcveli nedleu-
B is gamotutva CavatareT natriumis hidrog-
sidis sxvadasxva koncentraciis xsharebiT

(2M-3M) wya Bbadis =zeJdangis damatebisas da
mis gareSe 25 100°C temperaturull intervall-
Si, 8 13 pH Farg B ebSi. egsperimentma aCvena,

wya ll -
badis zeJangis damatebisas mniSvne I ovnad

rom dariSxanis gamotutvis xarisxi

izrdeba. kerZod, dariSxanis amoRebis xa-
risxi wyallbadis zeJangis damatebis gareSe
70%-mdea,

58% aRwevs.

xo Blo damatebis SemTxvevaSi 96,

dadgeni Bia dariSxanSemcve li produgtis

tutegadamuSavebis procesis optimaluri

pirobebi wyalbadis zeJangis damatebisas;

Crnaon-2,5-3.7 M; PH>8; T-50-60°C. am dros

ogros Semcve B oba arsenopiritis madnis ga-
motutvis Sedegad darCenill SBamSi 20 g/t,
xo B o narCenebis gamotutvis Sedegad dar-
Ceni B SHamSi 60g/t-mdea.

gamotutvis

Semdeg vaxdendiT xsnaris

dawdobas da masSi arsenatebisa da arseni-

tebis saxiT gadasulli dariSxanis aRdgenas

elementuri dariSxanis gamoyoTfiT.
warmodgeni B ia arsenopiritis madnis ga-

damuSavebis tegno B ogiuri sgema.
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FeAsS :l.xg\-.\l’nr

NaOH

H,0,

/

‘ ;:l).\'r]t'kl"]"

s gbaeno

daskvna

dariSxanisa da ogroSemcve i nedBeullis
natriumis hidrogsidiT gamotutva H,0, Tana-
obisas saSuallebas iZBeva 1. gaizardos da-
riSxanis gamotutvis xarisxi; 2. Znelad gada-

samuSavebe I madnebSi arsebulli ogqros zeda-

I iteratura

Fe(OH);

IO ‘

R :;][.l rr-'|.~l']c|,°«u
NaCHN

| =

aode e ‘

piridan moSorebull ignes minerallebi, rac

darCeniBi SHBamebis Semdgomi cianirebisas
ara marto amcirebs gamoyenebu Bi cianidebis
xarjs, aramed aCgarebs ogqros gamotutvis
processac. SemoTavazebu l ia dariSxanis mad-

nebis gadamuSavebis tegno B ogiuri sgema.

1. P. Ores, J.W. Bhakta, Jr. Langhans, and K.P.V. Lei. Alkaline Oxidative Leaching of Gold-Bearing Arsenopyrite (In

English).

2. R.F. Dewhirst, S.P. Moult, J.A. Coetzee. Intensive cyanidation for the recovery of coarse gold. “J.S. Afr /Inst. Mining

and Met.”, 1984.84, #6, pp. 159-163. (In English).
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RESEARCHING THE POSSIBILITY OF EXTRACTING GOLD AND ARSENIUM FROM ARSENIC AND
GOLD-BEARING SULFIDE RAW MATERIAL

I. Kakhniashuvili
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ABSTRACT. To determine the possibility of recovering arsenium and gold from arsenic and gold-bearing raw
materials, a thermodynamic study was conducted for alkaline oxidative pretreatment leaching of arsenopyrite ore and
residues while firing with addition of an oxidizing agent.

The experiment showed that when leaching arsenic-bearing raw material with sodium hydroxide with addition of
hydrogen peroxide, degree of leaching increases by 18-20%. The scheme of technological processing of arsenopyrite

ore is presented thereon.

KEY WORDS: Arsenopyrite ore; degree of leaching; isobaric-isothermal potential; ieaching; sodium arsenate;
sodium arsenite; sodium hydroxide.
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NCCNEAOBAHNE BOSMOXHOCTW N3BJIEYEHA 30/10TA 1 MbILLBAKA 13 30/10TO- U
MbILBAKCOAEPXALLENO CYNbdNAHOIO ChbIPbA
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Linnocanun T.A. [JenapTameHT MeTannyprum, marepuanoBefeHvs 1 06paboTku MeTannios, PY3VHCKUIA
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PeLeH3eHThI:
An. TopgesvaHun, npogeccop [enaptameHta MeTannyprum, matepuanoBegeHus M 06paboTky MeTanioB
(hakynbTeTa XMMWUYECKOI TEXHONOTUW 1 MeTannyprin MY
E-mail: a.gordeziani@gtu.ge
H. KomaBa, CT. HayuyH. COTPYAHWK WHCTUTyTa HEOpraHMYeckol Xumum K anekTpoxumunm um. P. Arnagse
TOWINCCKOTO rocyAapCTBEHHOTO YHMBEPCUTETA UM. VB, [hKaBaxuwemim
E-mail: n.koiava@gmail.com

AHHOTALIMA. C uenbto ycTaHOBEHMSA BO3MOXKHOCTU M3B/IEYEHMS MbILbAKA U 30/10Ta U3 MbILbAKCOAEPXKALLErO
Cbipbsi, NPOBEAEHO TEPMOLMHAMMNYECKOE UCCNef0BaHME NPOLLECCOB NPeABapUTE/IbHONO LLENOYHOTO BbllLeNauMBaHns
apCeHONUPUTHON pyfabl 1 OCTaTKOB ee 0bXura ¢ gobaBneHMeM oKucauTens. PaccumtaHbl 3Ha4YeHNst N306apHO-K30-
TEPMUYECKMX NOTEHLMANIOB COOTBETCTBYHOLLMX peakLuii U nokKasaHa BO3MOXHOCTb MX MPOTEKaHWS.

AKCNEepUMEHTbI MOKasanu, YTo MpY BbiLeNaunBaHUM MbIlbSKa COAEPXKALLEro Chipbe C NOMOLUBIO rMAPOKCUaA
HaTpus, ¢ 406aBNEHMEM NEPEKNCK BOAOPOAA CTENEHD BbillienavrBaHus Bo3pactaeT Ha 18-20 %. MpeactaBneHa cxema
TEXHO/IOTMYECKOW NepepaboTKM apCeHONUPUTHON pyabl.

K/TKOYEBBIE C/IOBA: apceHar HaTpusi; apCeHUT HaTpus; Bbllle/laymBaHne apceHonMpUTa; rMApPOKCUA HaTtpus,
1306apHO-130TEPMUYECKUIA NOTEHLMAN; PYAA; CTEMEHb U3B/IEYEHMS.
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gl dobgdsao Fomdmpagbogno s @ dobgHe-
@930 056550193mdL Jol;masb.
Lboobgmmdsgom  Fgodmgdols  [1-7]  sbogmobo

bomans  gg0hggbgol, G®I  Bmb@EImGoambodols,
300d0E ggbmgobo  Fgoargdagomo  Logoge@gdol
0bpogoeemobsios
5358 00gd o, dogsmomsw,
‘dgdmbgggsdo,

ddogo@  LoGmyga gbosbss

mobydo  dobgdo-

@gdols 3Oob@sgbdols

JgbFogamols
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©00xRMSJHMM505, gOmMbodbs ©sliggbgdol  yodm-
Bobol Lodgogmgdsls o odgnggs. gl sGol Hmam@3
‘dglsdsdolio

od  dobg@oagbol  9dgdglmdolomgols

9Bd@mbgdol  dm3mggools  LoMmyaol, obg dsmo
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sdo@dmdss, Mm3  mobgdol  sbognobo  ddogoen-
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Bgool dglfogaos.

do@omso bofogo

b5 3O ™o JgImmogobgdymos Jodggaswo bo-
d9dgo0ls  ggemggol  dgogagdo.  ggenggol  dobobo
040 ,,5bmggeol™ Lodgy@dbogm Gogabol sHom®-
3obgo Jgdoeagbmols woygbs. mobsdo dgdsge-
o Oaobymo s doMomse  dobolmsb  bsgang-
do© 6dgmo bofogoll — sebm@dGogmo Fymols
F0LoB0@ IO >GRO ISILo  3obs  Mmdog]Hol
odydoggds.  ©odydoggdyeo
‘Ygoagboemmds  Foddmpagbogmos  3bdogol  3o@-

mobols

0 g dyeo

302 3O>g>do.

o8 dgagbogmdoms s Loobgm@mdsagom Fyo-
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8(')668(')(4)0@(“)6060 (Mt) - (Ca,Na)0'35'(AI,Mg,Fe)z[(si,A|)4010](OH)2'nH20;
680598@060 (BEI)— (Ca,Na)oyg'Alz[(Al,Si)4olo]'(oH)2'4H20;

amo74mbodo (Gl) — (K,Na)(Al,Fe),[(Al,Si)4010](OH),;
3ododo — FeSy;

dobpgmol 3358 gd0: sbm@Godo (An) — CaO-Al,03-2Si0,;
OQBOGO (Ab) - Na20A|2036S|02,
odnmgmsbo — Ky0-Al,04-65i0,;

goodo (Q)— CaCOs;

gomeobo@o (Kt)— Al,03-2Si0,-2H,0.
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©0gAsJBma®sdom

bobosmgdgamo (3gengaol adswsioom) bsgds@olo
95 9Jlgdo.
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416g0Mogo “ddGomo” 3gamoEols gosbas@0dgds dobg@smmpog® Dgoygbommdstby

G5 bmds dobgomgdo
3060~ | b dgo- IS 3om- Sbm@- | mOomm- | sando- | 3go@- o=
ok ORI o | dede | e | gobo- | sobor | govo | wmobo | 80 | g0 | oo
Go- b, bols boe-
eio | % | enon wobo- | @opo | G0 0o oo
&o
o P My (Bei) @h Ky (An) ©n) (Ab) @ (Co)
TiO2 0,78 0,0097 0,0097
SiO2 52,50 0,8654 0,1383 0,1400 | 0,0683 0,0006 | 0,0200 | 0,0132 0,2382 | 02468
ALOs 16,2 0,1589 0,0414 0,0422 | 0,0231 0,0003 | 0,0100 | 0,0022 0,0397
Fe:0s | 342 0,0214 0,0136 0,0078
FeO 1,16 0,0161 0,0081 0,0080
CaO 5,90 0,1052 0,0030 0,0029 0,0100 0,0896
MgO 1,65 0,0409 0,0409
Na20 4,30 0,0693 0,0125 0,0091 | 0,0080 0,0397
K20 2,10 0,0222 0,0200 0,0022
SOs 1,29 0,0161 | 0,0161
H0* 244 0,1358 0,0729 0,0411 | 0,0212 0,0003
H0 424 0,2455 0,1227 0,1228
CO: 4,02 0,0914 0,0012 0,0896 0,0018
FeS: 0,0081
Oz 0,0161
xo80 | 100,0 1,7979 0,4550 0,3659 | 0,1486 0,0400 | 0,0176 03176 | 02468 | 0,1792 0,0018 1,7979
Bobg@smms gdggemds, dsb %
E‘iz:’::;’a6‘5)?1*“‘\"(3(]"(38.‘152‘0 dobeg@ol 3¢ gdo 332060 (Q) geeiodo (Co) 3odogo P
50,47 39,68 14.83 8,98 0,87
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PHYSICAL-CHEMICAL STUDY OF MINERALOGICAL COMPOSITION OF NATURAL “DRY* PELOID
“PKHOVELI”

D. Jincharadze Department of Chemical Technology and Biotechnology, Georgian Technical University, 69
M. Kostava str., 0175 Thilisi, Georgia
E-mail: d.jincharadze@gtu.ge

L. Ebanoidze Department of Chemical Technology and Biotechnology, Georgian Technical University, 69
M. Kostava str., 0175 Thilisi, Georgia
E-mail: l.ebanoidze@gtu.ge

N. Bokuchava Department of Chemical Technology and Biotechnology, Georgian Technical University, 69
M. Kostava str., 0175 Thilisi, Georgia
E-mail: nanabokuchava@gtu.ge

Reviewers:
A. Sarukhanishvili, Professor, Department of Chemical Technology and Biotechnology, Faculty of Chemical
Technology and Metallurgy, GTU
E-mail: sarukhanishviliarchil@rambler.ru
V. Gordeladze, Associate Professor, Department of Chemical Technology and Biotechnology, Faculty of Chemical
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ABSTRACT. Mineralogical composition of natural peloid “Pkhoveli” is observed. Based on the data obtained using
diffractometry, thermography and petrochemical analysis, this particular peloid is suggested to contain two groups of
minerals: primary (monmorillonite-beidellite group mineral, glauconite, kaolinite) and secondary (quartz, feldspars,
calcite, pyrite).

KEY WORDS: calcite; crystal optics analysis; derivatography; diffractometry; dry peloid; feldspars; glauconite; IR-
spectroscopy; kaolinite; monmorillonite-beidellite group mineral; primary and secondary minerals; quartz;
volcanic mud.
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AHHOTAUWA. Paccmatpusatotcsi npo6iemsl nocT-
POEHWS YeNloBEeYEeCTBOM [/106a/1bHOr0 MH(OpPMaLMOH-
Horo ob6uiectBa (I0), TexHMYeckoin 6a30il KOTOPOro
[omkHa Oyaet cratb rnobaibHas WMHHOOPMaLMOHHAA
NHpacTpyKTypa. MPUHATO, YTO rMaBHbIMK NPOAYKTaMU
MO 6yayT nH(popMaLMs 1 3HaHWUS, U3 YEero CneayeT, yTo
NHOPMaLMOHHOE 06LLECTBO AOMKHO ObITb CMOCOGHBLIM
MPOM3BOANTL BCHO HEOOXOAVMMYK A8 €ro usHeges-
TeNbHOCTM MH(opMaLMio, a Takke obecrneymsatb BCEX
rpakaaH cpeacteamMm 4ocTyna K 3T0i MHopmaLun.

MokasaHO BAMAHME Pa3BUTUS  UMHDOKOMMYHMKA-
LUMOHHBIX TEXHOMOMWIA W ycnyr Ha hopMUpOBaHWe WH-
(hopMaLMoHHOro o6LecTBa. basoBble MHHOKOMMYHUKA-
LIMOHHbIE TEXHOMOMMK Ceilyac YCnewHo pa3BMBaOTCA U
YCOBEPLUEHCTBYHOTCA, @ Ha MX OCHOBE CTPOSATCSA CEHCOop-
Hble CETW, CETW CBA3W CefytoLLero nokoneHus n Htep-
HeT BeLleil.

B TeueHMe MHOMMX IET MHOPMALMOHHBIE U TENIEKOM-
MYHMKaLMOHHbIE TEXHOMOMMN paccMaTpuBasInCh OTAENb-
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HO. B mocnefHwe OecATUNETVs NMPOWUCXOAMT Henpepsbl-
BHast KOHBEPreHUMs 3TUX TEXHOMOMUIA, NpeBpaLleHne nx
B eAMHYI0 MHOKOMMYHUKALMOHHYHO TEXHOOTUIO.
EaovHaa MH(OKOMMYHMKaLMOHHAsA cpeda, NOCTPOeH-
Has Ha HOBOM Ka4eCTBEHHOM YPOBHe, CTaHET TEXHWUYECKOI
OCHOBOV4 [1106&/1bHOr0 MHPOPMALMOHHOTO 0bLLECTBA.

KNKOYEBBIE C/TIOBA: rno6anbHas UH(pOPMaLMOHHas
NH(pacTpyKTypa; rnobanbHas MHHOKOMMYHMKaLMOHHAA
cpena; rnobanbHoe MHPOPMALMOHHOE 06LLECTBO; MHO-
KOMMYHWKaLWW; MH(HOKOMMYHUKALMOHHbIE YCNYTH; KOH-
BEPreHuUns MHTeNNeKTya bHbIX aBOHEHTCKUX YCTPOWACTB;
COBPEMEHHbIE NHPOKOMMYHUKALMOHHbIE TEXHOMOTUN,

BBEAEHWE
3a Bpems CBOero CylecTBOBaHMS Ye/loBEYECTBO
MPOLLIO MHOXECTBO (ha3 Pa3BUTKA, 3a KOTOPbIE OHO Hay-
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YMIOCb M3roTaBMBaTb OPyAMe, BblpalyBaTb CENbX03M-
pOAyKTbl, CTPOWTb 3aBOAbl M (habpuiku, paclennsTb
aToM, 3anyckarb B KOCMOC KOcMmuyeckne kopabnu. Ceit-
yac HacTana apa Co3faHus YenoBeYeCcTBOM r106anbLHOro
MHOPMAaLMOHHOrO 06LLIECTBA, TEXHUYECKON 6a30li Ko-
TOPOro Ao/MmKHa Byaet ctatb rnobanbHas MHhopmauu-
OHHasA MH(pacTpyKTypa. O ToM, 4TO peyb MAET O CTPEM-
JIEHUN CO3[aHNA UMEHHO r106a/1bHOro MHMOPMaLMOH-
HOro o6LUecTsa, MOXHO CyAuTb XOTA Bbl MO TakMM Bce-
MUPHBLIM SOKYMEHTaM, Kak:

v' «OKMHaBCKas xapTua rnobanbHOro MHpopma-
LIMOHHOTO 06LLecTBa», NPUHATaA rnaBamu rocyfapcrs u
npaBuTeNbCTB "rpynnbl BocbMu™ 22 uona 2000 r. [1];

v «TyHMWCCKasA nporpaMmMa ans passutis nHdopma-
LIMOHHOTO 06LecTBa», NPUHATas B paMkax BCEMUPHOINA
BCTPEUM Ha BbICLLEM YPOBHE, NpoLUe/Lleli B ABa 3Tana: B
)XeHnese B 2003 1. 1 B TyHuce B 2005 r.[2];

v npuHATYe MeXXayHapoaHbIM COH30M 31eKTPOC-
Ba3n (MC3 - ITU) Ha MONHOMOYHOW KOHMEepeHuun B
Auvtanmm  (Typumsi) B Hosibpe 2006 roga peleHus
oTMeuyaTb 17 Mast Kak «BceMupHbIli IeHb 3/1EKTPOCBA3M 1
NH(pOPMaLMOHHOro o6uiecTea [3].

EcTb MHOro onpeaeneHnin NoHATMS "MHAOpPMAaL|OH-
Hoe 06uecTB0”. Mbl NpMBEAEM OAHO M3 HUX. MHMop-
MaLMOHHOe O6LLECTBO — HOBas UCTOpUYeckas (hasa pas-
BUTUS LMBUIM3ALMIA, B KOTOPOIA rNaBHble NPOAYKTbI Npo-
N3BOACTBA — UH(OPMaUMs U 3HaHWs. OTINYMTENBbHBIMU
yepTamy UHPOPMAaLMOHHOTO 06LLeCTBa ABNAKOTCA: [0C-
TYNHOCTb K HEOBXOAUMOI MHGOpMaumMn gnis BCeX ero
4/1IeHOB, CNOCOOHOCTL 06LLLECTBA NPON3BOAMUTL BCHO HEOO-
XOAMMYIO ANS ero XU3HeAeATelbHOCTU NH(opMaLuto, a
Takxe obecrneumsarb BCeX rpaXaaH cpeAcTBaMu foCTyna
K 37O uHhopmaumu [4]. U3 aToro onpeaeneHns BuaHo,
4yTo B WH(OPMAaLMOHHOM O6LLECTBE peLlalolyo Pofb
nrpaeT [OCTYMHOCTb K HEO6X0AMMON MHAopMauun 4ns
BCEX €r0 Y/IEHOB.

OCHOBHAA YACTb

OZIHUM U3 HanGoNee BaKHbIX DAKTOPOB, BMMSIOLLMX Ha
(hopMupoBaH1e 061LecTBa ABajLAaThL NepBOro Beka, AB/s-
t0TCH UHDOKOMMYHVKALMOHHbIE TEXHOMIOTWN 1 yCryrn. B
CBOK OYepeflb, YPOBEHb PA3BUTUS TEXHOMOMMIA W ycnyr
3aBVICUT OT YPOBHSI 3KOHOMWKM U, B MEPBYIO o4Yepeab, OT
MaTeXecrnoco6HOro Cnpoca HaceNeHns Ha Te WK WHble
VH(OKOMMYHUKALWMOHHbIE YCyrn. Mbl MOXeM caenatb
3aK/I0YeHre, YTo MOCTPOEHWE [M06GasbHON MH(opMa-
LIMOHHO MH(PACTPYKTYPbl U BXOXAEHWE B [106a1bHOE
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MH(OPMAaLIMOHHOe O0O6LLECTBO BO3MOXHbI MNPV BbINOA-
HEHWW ABYX 0653aTe/bHbIX YC/I0BUIA:

v Hanuuus COBPEMEHHbIX MHPOKOMMYHUKALIMOH-
HbIX TEXHO/IOTWIA;

v Hanuuua (MHaHCOBbLIX CPEACTB Ha WMX npuobpe-
TEHWE.

VIHPOKOMMYHMKALIMOHHAA WMH(PACTPYKTypa COCTOUT
M3 TPEX OCHOBHbIX COCTABAANLIMX: WUHPOPMALMOHHbINA
TepMuHan aboHeHTa, ceTb AOCTYNa U TPaHCMOPTHas CeTb
CBA3N.

VHopMaLMOHHbI TepM1HaN aboHeHTa MOXET COC-
TOSITb U3 PA3IMYHOTO POAAa KOHKPETHbIX YCTPOWCTB (CTa-
LMOHapPHbLIA TeneoH, MOOW/bHLIA TenetoH, Mo6wb-
Hblli MyNbTUMEANIAHBIA TEPMUHAN 1 T.M).

CeTb poctyna (access network) uHorga HasblBatoT
MECTHOW CceTblo CBA3W. B ceTu goctyna moryt npume-
HATbCSA KabenbHble SIMHUK CBA3W (Ha OCHOBE MeTannyec-
KMX WM OMTUYECKMX MPOBOAALLMX CPen), PagnovHum,
ONTUYECKME IMHUM 1 Nio6ble Apyrue. MponyckHas cno-
COBGHOCTb CeTeil [ocTyna onpefensietcds B OCHOBHOM
TpeboBaHNAMN aBOHEHTA W MOXET W3MEHATLCA OT
[ecAaTKoB KouT/c go coteH MéuT/c.

TpaHCnopTHas CeTb CBA3U COCTOMT U3 BCEBO3MOXHbIX
CTPYKTYp (KOMbUEBLIX, paanarnbHbiX M T.N.). TpaHcnop-
THble CeTV BK/IOYAKOT B Ce6A Kak MarucTpasibHble, Tak
30HOBble (MM BHYTPU3OHOBbLIE) NIMHWM CBA3MW, Y3/bl
aBTOMATUYECKOW CBA3W, CETEBbIE Y3/Ibl U MHOTWE Apyrue
3/1IEMEHTbI. TEXHO/IOTMYECKW TPaHCMOPTHbIE CEeTU CBA3M
COCTOAT W3 NIMHUIA CBA3M — KaBenbHbIX (METaMMYECKUX
WA ONTUYECKMX), 6eCnpoBOAHLIX, pPajMopeneiHbIX U
CMYTHUKOBBIX. pOnyckHas Cnoco6HOCTb TPAHCMOPTHBIX
ceTel MOXET focTuratb AeCATKOB U coTeH F6uT/c.

B TeyeHne MHOIMMX N1eT MH(OPMALMOHHbIE U TENIEKOM-
MYHWKALMOHHbIE TEXHOMIOTNN paccMaTpuBa/IMCh OTAENb-
HO. B nocnefHve OecATUNETUS MPOUCXOAUT Henpepbls-
Has KOHBepreHuus (cpawuBaHue, COMMXeHWe) 3TUX
TEXHOMOMMIA, NpeBpaLleHne UX B eANHYH0 VHHOKOMMY-
HUKALMOHHYIO TEXHO/IOTUI0 Ha OCHOBE 6a30BbIX TEXHO-
nornin (06beAMHEHN MaTemMaTnyecknx, QU3NYECKUX ©
TEXHNYECKNX METO0B).

Pa3BuTrie 6a30BbIX MHHOKOMMYHUKALMOHHBIX TEXHO-
norunii obecneunBaeT NPorpecc Kak MHHOKOMMYHMKaL Wit
B LLeNI0OM, TaK U psfa BHYTPEHHUX UH(DOKOMMYHMKALMOH-
HbIX MPOLIECCOB, NPOTEKAIOLLMX C PA3/IMYHON CKOPOCTLIO.
LWecTb 6a30BbiX MPOLECCOB PAa3BUTUS MHPOKOMMYHU-
Kauuii B HacTosillee Bpems MOXHO [JOCTaTOYHO TOYHO
0603Ha4NTb:

v MO6UnbHasa TenedoHU3auus — NpegocTaBneHue
HaceneHuio MoBWLHOV TenetoHHON CBA3M;
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v\ KOMMblOTEpM3aUMs - O6ecneyvyeHne HaceneHus
NepcoHa/IbHbIMW - KOMMNbIOTEPAMU U APYTUMU  CPEeLCT-
BaMW BbIYNCINTENIbHO TEXHWKU;

v TeNneKoMnbloTEPM3aLMA — MPOLECC BXOXAEHUS
(coeagnHeHns) KOMMbIOTEPOB BO BceMMpHYO CeTb CBA3M.
OAHVM M3 NposIBNEHWIA TeNeKoMMbloTeEpPU3aLMN ABNS-
etcs VIHTepHer,

v/ MO6UNbHaA TeNEeKOMMbIOTEPU3ALMSA — BXOXKAEHME
MOGU/IbHBIX KOMMbIOTEPOB BO BCEMUPHYIO CETh CBA3Y;

v TenedoHmn3aumMs — 0BecneyeHne HaceneHns cra-
LMOHapHbIMK TeneoHamn. 3TOT NpoLecc Havancs B
KoHUe XIX- Hauane XX BEKOB W MPOAO/HKAeTcq A0 Hac-
TOALLEr0 BpEMEHM, TaK Kak B OOMbLUIMHCTBE pa3Bu-
BAlOLMNXCA CTpaH TenedoHHas MAOTHOCTb (KOMMYECTBO
TeneoHoB Ha 100 Ayl HaceneHns) KpaiHe HM3Ka, YTo W
onpegensier 9KOHOMUYECKYKD OCHOBY pas3BuUTUS Te-
nethoHuzaLmu;

v/ TeNeBW3NOHHOE U pafMoBeLLaHne — Kak U Tene-
(hOHM3aLMs, HayasM pas3BMBaTLCA AOCTATOYHO AABHO M
MPOAO/KA0T HENPEPBLIBHO COBEPLLEHCTBOBATLCA (Hanpu-
Mep, Nepexoj Ha LUM(poBoe BELLaHNE).

BesycnosHo, Takoe feneHve obLLero npouecca pas-
BUTWS LOBOJILHO YC/TIOBHO, HO OHO AENCTBUTENbHO Xapak-
TEpU3yeT HanpaBfeHWsi COBEPLLEHCTBOBAHUS WMHKOKOM-
MYHUKaLWiA. Tak, Ha OCHOBE 3TVX 6a30BbIX TEXHONOTWIA
ceiiyac ycrelwHO pasBMBAKOTCS BCEMPOHMKAOLWMNE CEH-
copHble cetn (Wireless Sensor Network - WSN,
Ubiquitous Sensor Networks - USN), cetu cBs3u cnegy-
towiero nokoneHmsi (Next Generation Networks, NGN) u
WHTepHeT Belweli (Internet of Things, oT).

«CeHcopHas cetb» (WSN, USN) cerofHs sBnsetcs
YCTOSIBLUMMCA  TEPMMHOM, 0603HavatoLWmnm  pacnpe-
[ENEeHHy0, BCEMPOHMKAIOLLYH, CaMOOPraHu3yLLyHCS,
YCTOWUMBYHO K OTKa3y OTAE/IbHbIX 3MEMEHTOB CETb M3
HEOOCNY>XMBAEMbIX U He TPebyrLwmx CcrneumanbHO
YCTaHOBKM YCTPOWCTB. Kaxkablli y3e/1 CEHCOPHOWN CceTu
MOXET COAepXaTb pas3/NyHble JATYUKM N8 KOHTPONA
BHELUHEN cpefbl, MUKPOKOMMBLIOTEP U pagvonpremone-
pefatuvik [5]. 3TO MO3BONSET YCTPOWCTBY NPOBOAMTH

CBasb

M3MEpPEeHNs,, CaMOCTOATENIbHO MPOBOAUTL  HaYa/IbHYHO
06paboTKy AaHHbIX W NOAAEPXKMBATL CBA3b C BHELLHEN
NH(OPMALMOHHO CUCTEMOIA.

«CeTn cnegytouero nokoneHus» (NGN) — Mynb-
TUCEPBUCHbIE CETU CBA3M, SOAPOM KOTOPbLIX SBASHOTCS
onopHble IP-cetn (kouenuus IMS - IP  Multimedia
Subsystem), noaaep>Xx1BaroLLme NOMHYHO UM YaCTUYHYHO
MHTEerpaumio ycayr nepefadyv peuv, AaHHbIX WU Mynb-
TMMeaMa. PeanusyloT NPUHLMN KOHBEPreHumn Yycnyr
3neKTpoceasm [6].

«HTepHeT Belen» (I0T) — KOHUENnuUWs BbIYUCAK-
TENbHON CeTn (M3NYECKNX OOBLEKTOB («BELLE»), OCHa-
LLeHHbIX BCTPOEHHBLIMU TEXHUYECKMMWU MpUEMO-Nepe-
[aloWwmMmn cpeacTBaMu CBA3M ANS B3aUMOLENCTBUA apyr
C APYyromMm unu BHelHeld cpegoid [7]. Monynspusauum
MHTepHeTa BeLeil cnoco6CTBOBa YNOP B KOHLENLMA Ha
06beAVHEHNE YCTPOICTB U «BELLEl» B eAVHYI0 BblUMC-
NUTENIbHYI0 CeTb, 06CNY)XMBAEMYH WHTEPHET-NPOTOKO-
nlamu, B KOTOPOIA CTAHOBMTCS BO3MOXXHOW MOMHast aBTo-
MaTu3aums BbINOMHEHUS Pa3nnyHbIX NMPOLLECCOB Henoc-
PELCTBEHHO CAMUMU «BeLlaMmn», Hanpumep, ObITOBbIMU
npuéopamu.

lMpoLecchl COBEPLUEHCTBOBAHNS MHPOKOMMYHMKALWIA
MOCTOSIHHO KOHBEPIMPYIOT, U Hayasio MM 6bio Moso-
YKEHO KOHBepreHumei AByX 6a30BbIX TEXHOMOIMIA: CBA3M
(communication) 1 komnbloTepa (computer), KOTopble Ha
puc.1 ycnoBHO 1306paXKeHbl Lenoykoi nx passutus [8].
Kaxxaplii mocnegytowmii  3Tan  KOHBEPreHUMM Xapak-
Tepuayetca Ao6GaBfEHNEM HOBOTO (M KpaliHe BaXkKHOrO)
anemeHTa. K 6a3oBomy cocTosiHuio C*C (KoMnbHTep U
cBA3b) A06aBnseTcs MO6GUNLHOCTL M, 3aTem MynbTU-
mMeanitHocTb MM, nocne Yero KOHBEPreHums NpuBeaéT K
FnobanbHON cmucteme MOOWIBHON U MyNbTUMEAWIAHON
cBAsn GMM, Kotopasi MNOCTENEHHO MpeBpaTuTcs B
FnobanbHyt0 MOBUIbHYIO CUCTEMY NEPCOHANbHON CBA3N
(cnyx6bl) GMPCS (Global Mobile Personal Com-
munications by Satellite [9]).

—» C*C—-C*C*M— C*C*M*MM—GMM—GMPCS

Kommsiotep

Puc. 1. MpoLiecchbl COBEPLLEHCTBOBAHNMS MH(POKOMMYHMKALUIA

MOMUMO KOHBEPrEHLMN NHPOKOMMYHUKALMOHHbIX
TEXHONOrWiA B GnvdKaliliee AecsATMneTne npons3onaer u
KOHBEPreHLMs MHHOKOMMYHMKALMOHHBIX ycayr. Ha puc.
2 YC/TOBHO NMOKa3aHO NpeBpaLLeHNe MHOTX aOOHEHTCKUX
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PaclimpeHne MHHOPMaLMOHHOTO B3aMMOAENCTBUSA
MeXay fIoAbMW, OCHALLEHHBIMU WHTENNEKTYaIbHbIMM
abOHEHTCKUMU YCTPOICTBaMM (KOMMbIOTEPaMU, MOOWb-
HbIMY Tened)oHaMu 1 Ap.), Ha B3aMMOZAEICTBIE BeLLEN 1
NPYPOAHOI cpefbl, OCHALEHHbIX COOTBETCTBYHOLLMMM
annapatHo-nporpamMmMHeiMu cpeacteamu (I0T), co3gaet
SICHYIO [ONITONETHION MEPCNeKTUBY Aa/lbHENLIero pas-
BUTMA BCEX HanmpaBeHUiA WHHPOKOMMYHUKALMOHHBIX
TeXHONoruniA. Pasesutrie 1 BHeApeHNe KOHBEPreHTHbIX pe-
weHnin NGN n loT, a TakKe KOTHUTWMBHBIX M HaHOTEX-

Teaedon (T) —_—

Tenesmsop (TV) EE—
Komnbiorep (C) —  » | HNudopmaunonubiii
TepMHHAJ aGoHeHTa

Berrosas sneKTpoHHKa -_ i

(CE-consumer electronics) T*TV*C*CE*HM

Jdomamuuii MouuTOopHar |

(HM - house monitoring)

HOMOTWI B YacTW COMMKEHNS U B3aMOMPOHNKHOBEHUSA
«HEeopraHnKn» 1 61UOOPraHNYecKoro Mvpa XXuBoii npu-
poabl (TO ecTb COEAMHEHNE BO3MOXHOCTE COBpPEMEH-
HbIX TEXHOMOMUIA C KOHCTPYKLMSMU, CO3L4aHHBIMU XXMBOIA
NpPUpPoAoIA) 3HAMEHYET HOBbI KauecTBEHHbI 3Tan MocT-
poeHNss eAuHOl  WMHOKOMMYHMKALMOHHOW  cpeAbl
(InfoCommunication environment, ICE) n Ha ee 6ase
rnobanbHOro uMHopmaumoHHoro obuectea  (Infor-
mation society).

Puc. 2. MpeBpaLyeHne abOHEHTCKUX YCTPOICTB B eAVHBIIA
VH OKOMMYHUKALIMOHHbIV TepMUHan aboHeHTa

[MraHTCKoe KOMMYECTBEHHOE YBEIMYEHUE YKcna B3a-
UMOJENCTBYHOLNX OOBLEKTOB M CYOBLEKTOB, WMMEHLLMX
[0CTYyN K rNo6asbHON MHPOKOMMYHVKALMOHHOW cpeje,
NpvBEAET K 3aMEeTHON, AaXe BO3MOXHO MOJHOW, Aec-
TPYKTYpU3aLMK CYLLLECTBYIOLLLETO NPeACTaBNeHNs 0 MUpe
1 notpebyeT pa3paboTky HOBbIX NPEeACTaBNEHNIA O HEM,
YTO ECTECTBEHHO CKAaXKETCS Ha KOHTEHTE YCAyr Mpu ux
(hopMMpOBaHMKN 1 NPeLOCTaBEHUN, @ TaKkKe Ha ahdek-

TUBHOCTW WX aAMUHUCTPUPOBaHUsA. CUCTEMbI, BCTPOEH-
HbIX B OKpYXalollyto cpedy gatumkoB loT (Hanpumep,
My/bTUCEHCOPHbIE  CUCTEMbI),  obecreyar  HOBble
BO3MOXHOCTM M NOCTaBAT HOBble Npobnemsb [10].

Ha puc. 3 cxemarmuecku nokasaHa CTpykTypa ¢op-
MUPYEMONi eAMHON MHPOKOMMYHMKALMOHHOW cpeapl, a
Ha puc. 4 — MH(PACTPYKTypa NPesoCcTaBNeHns MacCcoBbIX
NHOKOMMYHUKALMOHHBIX YCAYT.

Ennnan nndokoMMyHHKAIIHOHHAN cpea
Cueremm Caywbm Creremsl Henrpea | |Feonndop-| | Cueremea Baibl ITpoune
OnanHHra | |mogdep:axkn| | desomac- cepradn- | |magnonnme| | verosnoro | | foumbinnx | | encremer
RJIHEHTOBE HOCTH KAlHH CHCTeMbI AOCTYNA MAHHBIX
I ponaiigepbi Cucrema Toab3oBaTenn
HHoKOMMYHHIA- > AAMHHHCTPHPOBAHHA |
LHHOHHBIX YCJIVT yeayr

Puc. 3. CTpykTypa hopMupyemolii eguHol
VH(HOKOMMYHUKALIMOHHOM cpespl

stu-is Sromebi — WORKS OF GTU — TPY/bI TY
#1 (499), 2016

64

ISSN 1512-0996
www.gtu.ge



kompiuterull i mecniereba —COMPUTER SCIENCE — KOMMbKOTEPHBIE HAYKA

B nepsyto ouepefb, (hOPMMPOBAHUIO UHPOKOMMYH-
MKaUMOHHOI cpedbl cnocobcTBOBaO pas3BMTUE Mac-
COBbIX MH(OKOMMYHUKALMOHHBIX YCNyr orneparopamMu
MOGW/ILHOM CBA3W, KOTOPbIE MEPBLIMU B LUMPOKMX MaCLL-

Tabax cTa/M UCMONb30BaTb MNPV NpPeaocTaBleHnn abo-
HEHTY OAHON WH(POKOMMYHWMKALMOHHOM YCnyrn cetu
pasHbIX OMepaTopoB CBA3W, BKKOYAs U CETU (MKCU-
POBaHHOIA CBA3N.

Eannasan IIC'JOI((]M MYHHKallHOHHasA cpeaa

CerTn modnneHoi
coTOB Ol CBATH

Cern
urcHpoBan-

IIposaiinepbi ¢
HOH CBAIH

HHQOKOMMY -
HHKAHOHHBIX

Cern paguo n
TeIeBHIHOH-
HOT'0 BelllAHHA

Cern enyT-
HHKOBOH
CBAI3H
IoakzoBarenn

yomyr BecnpoBo HELE Cern cBazH
CEHCOPHBIE CIeIYHIETo
cern (WSN) NOK0JICHHA

(NGN)

Kabeabubie ceTn

Hurepuner
Beei
(IoT)

Puc. 4. VIHpacTpyKTypa NpeocTaBeHNs MacCoOBbIX MH(OKOMMYHUKALMOHHbIX YCyr

SAKHOYEHWE

CospgaHue rnobasibHON MH(PaCTPYKTYpbl, YTO MNpes-
ycMaTpuBaeT Kak pasBuTMe U COBEPLUEHCTBOBaHWE 6Ga-
30BbIX TENEKOMMYHUKALMOHHbLIX TEXHOJIOTWIA, TakK U BO3-
HWKHOBEHME HOBbIX MH(NOKOMMYHUKALMOHHBIX TEXHOSIO-
TMA N COOTBETCTBYHOLMX UHPOKOMMYHUKALMOHHBIX Ce-
Tell. K Hum oTtHocsTcA cet NGN (OCHOBaHHblE Ha KOH-
uenumu IMS), BcenpoHuKaroLme ceHcopHble cetnt (USN -
Ubiquitous Sensor Networks) n WHTepHeT Bewweli (loT).
3T ceTn co3[at0T TEXHWUYECKYHD 6a3y A8 HaCTOALWMX U

JINTEPATYPA

byoywmx TpeboBaHWii MHHOKOMMYyHMKaumii. OpHoBpe-
MEHHO, Ha 3TOM 3Tane GOPMUPOBAHNS MH(OKOMMYHMU-
KaUMOHHOW cpeapl, hopmupyeTcs HOBOe npepcTasne-
HWe cepbl yenyr. PaccMOTpeHMe OCHOBHbIX XapaKTepuc-
TUK CepBuca, ero (yHKUMM W po/fb B COBPEMEHHOM
obLyecTBe NO3BONAT OLEHMBATb POSb KaXKAOW HOBOMA
NHOKOMMYHUKALMOHHOW YCAyrn 1 3HaveHue WHGo-
KOMMYHUWKALMOHHbIX TEXHOMOTUIA 418 KaKAOro YieHa
MHopMaLMOHHOro obLecTBa.
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ABSTRACT. This article is dedicated to the phase of development of the global information society by mankind,
which assumes the global information infrastructure to become its technical foundation. Definition and essence of an
information society is described, which implies that such society should be able to produce all the necessary
information for proper existence and provide all citizens with means of access to such information.

The effect of development of info-communication technologies and services in the information society is shown.
The sensor networks, the next generation networks and the Internet of Things are now successfully developing on the
basis of core technologies.

For many years, information and telecommunication technologies were considered separately. In recent decades,
there is a continuous convergence of these technologies, turning them into the united info-communication
technology.

A new qualitative stage of developing of united info-communications environment will be the basis of a global
information society.
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information infrastructure; global information society; global info-communication environment; info-communication;
info-communication services.
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ABSTRACT. Bainitic cast iron matrix structure (80-90% bainite, 10-20% residual austenite) with spheroidal graphite
can be obtained by isothermal hardening of nodular cast iron or using bainite class cast iron. Its hardness is provided
by bainite while plasticity is provided by retained austenite containing spheroidal graphite. However, the problem is
durability, hardly correctable cast metal structure and compatibility of the process of obtaining spheroidal graphite
with the casting technological cycle.

The period of heat treatment of ductile iron (when the bainitic transformation of carbon-poor areas is completed,
but the new phase - carbides and martensite crystals are not yet formed in carbon-rich areas of the austenite) is
difficult to use. If this time is missed, the amount of residual austenite is greatly reduced. If the spherical shape of
graphite in normal conditions (without heat treatment) provides some improvement of characteristics, including
plasticity, it is not enough during the isothermal tempering, since the uncontrolled appearance of new phases causes
embrittlement of an alloy.

KEY WORDS: bainitic cast iron; casting; durability; matrix; resistance; spherical and compact graphite; structural
strength.
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E-mail: v.kopaleishvili@gtu.ge

baparawsunn M.[,. JenapTameHT MeTannypruu, matepuasioBefeHns 1 o6pabotkn MeTannos, [py3vHCKNI
TeXHWUYecKuii yHmeepcuTet, Fpysus, 0175, Tounncuy, yn. M. KocTaea, 69
E-mail: manana_baratashvili@yahoo.com

KawakaLwusunm .. [JenapTameHT MeTannyprum, marepuanoBefeHvs U obpaboTkv MeTannios, PY3VHCKWIA
TeXHUYecKuii yHnBepcuTeT, Ipy3us, 0175, Tomunmcu, yn. M. KocTaBa, 69
E-mail: i.kashakashvili@gtu.ge

bapbakaase O.l. 000 ,,Pyctasn ctun®, I'pysusd, 3700, Pyctasu, yn. MarapuHa, 12
E-mail: salome.b@live.ru
Nonapgze T.0. [enaptaMmeHT MeTannyprum, martepuanoBefeHus 1 06paboTKM METaNoB, [PY3UHCKUIA

TeXHUYECKUiA yHmBepcuTeT, Fpysus, 0175, Tounncuy, yn. M. KocTasa, 69
E-malil: t.loladze@gtu.ge

bakpagse P.M. 000 ,,PyctaBn ctun®, I'pysus, 3700, Pyctasu, yn. larapuHa, 12
E-mail: r.bakradze@rustavisteel.com
Mapuykawsunm 3.A. JenapTameHT MeTannypruun, matepuasioBefeHnss U o06paboTkM MeTannos, py3vHCKNIA

TEXHUYECKUIA yHMBepCUTET, Ipy3ms, 0175, Témnmcw, yn. M. Koctasa, 69
E-mail: zuka.79@mail.ru

PeLleH3eHTbI:
P. 'BeTaase, npogeccop LenaptameHTa MeTayprum, mMmarepmanoBegeHns n 06paboTkn MeTannos (akynbreTa
XUMWYECKOI TEXHONOMMW 1 MeTannypram Iy
E-mail: r.gvetadze@gtu.ge
H. Xnpawenn, npodeccop AenaprameHta MeTannyprum, MatepuanoBefeHuns n o6pabotkn MeTannos dakybTeTa
XUMWYECKO TEXHONOMMW 1 MeTannypriam Iy
E-mail: khidly@gtu.ge

AHHOTALIMA. CTtpykTypy OCHOBbI 6eliHUTHOro uyryHa (80-90% 6eitHnT, 10-20% OCTaTOYHbIA ayCcTeHMUT) C
WAapoBUAHbIM TPaPUTOM MOXHO MOMYYATb C MOMOLLbI0 WM30TEPMUYECKOW 3aKalKM MAACTUYHOTO uyryHa wau
NCMOMb30BaHNEM 4yryHa GeliHUTHOro Knacca. Ero TBepfocTb obecneynBaeTt GeHWT, B TO BPEMS KakK M1acTUYHOCTb
06ecneymBaeTcs 0CTaTOuHbIM ayCTEHUTOM C LLAPOBUAHbIM rpadutoM. OgHaKo Npo6aemMoit ABAAKTCA [0/TOBEYHOCTb,
TPYAHO UCMpaBMMas CTPYKTypa JIMTOro MeTassia U COBMECTMMOCTb MpoLecca MOJyYeHMs LapoBUAHOTO rpagura c
TEXHOMOTMYECKM LMK/TOM INTBA.

MpoMeXyTOK TepMO06paboTKM MIacTUYHOro YyryHa (Koraa 6eiiHUTHOE npeBpaLleHne yrnepoa-6eAHblX y4acTKoB
3aBepLIaeTcs, a HoBble (hasbl - Kapbuabl ¥ KpUCTa/Ibl MapTEHCUTA He ycnenn obpas3osatbes B GorarbiX Yriepogom
yyacTkax aycTeHuTa) TPyAHO MUCMoNb30BaTh. ECM 3TOT MOMEHT ynycKaeTcsl, 3HaUMTe/IbHO YMEHbLLUIAETCA KOJIMYECTBO
ocTatoyHoro aycreHuta. Ecnm cgeprueckass opmMa rpagumra B 06blYHbIX YCIOBMSX (6€3 TepMMYECKOi 06paboTKm)
06ecrneymBaeT HeKOTOpPOe Y/yulleHWe XapakTepUCTUK, BKOYasA MIacTUYHOCTb, 3TO HeAO0CTaTOuHO BO Bpems U30-
TEPMUYECKON 3aKaJiKu1, MOCKO/IbKY 6ECKOHTPO/IbHOE NOSIBNIEHUE HOBbIX (ha3 OXpyMnyMBaeT crias.

K/TKOYEBBIE C/IOBA: 6EMHUTHbLIA 4yryH; O0MrOBEYHOCTb, KOHCTPYKLUMOHHAs MPOYHOCTb; OCHOBA; OT/IMBKE;
CTOKOCTb; LIAPOBUAHbIV M KOMNAKTHBbINA rpaduT.
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ABSTRACT. This article presents the analysis of time series using the parametric method of identification of
autoregressive models, parameters least squares method and adequacy of diagnostic examination issues, also
practical application matters of the finally obtained models, including forecasting, process control and determining the
optimum interval between the time series terms. The article emphasizes that in application of models for predicting
processes preference is given to probability, stochastic model, and not to deterministic methods, because the latter
gives less accurate forecasts. Another subject discussed is the determination of water level in the reservoir and
optimal value of interval between the time series terms of inclination indicators readings in the transfer function of
input and output processes in the unified Enguri HPP high dam general technical system. Analyzed are the
autoregressive, multiplier type models obtained by sampling of given time series and aggregation of the new time
series containing various intervals. Obtained are the probable values of optimal interval according to the readings of
inclination measuring devices located in different places of dam, with the residual errors in the mean square error
criteria. The results of analysis are presented in the form of tables and drawings showing that the optimal time
interval between the time series terms has different magnitude in different areas of the dam.

KEY WORDS: aggregation; discretization; forecasting; optimal interval; regulation; time series; ; time of late reaction.
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WHap3e P.B. JenaptameHT VHXEHEepHOI reodesnn u reovHpOpMaTKM MpPOU3BOACTBEHHO-TEXHOMO-
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PeLieH3eHTbI:
M. Kanabernwsunm, aKCnepT rmapoTEXHUYECKMX coopyxeHuii 000 “UHrypulr3C”, [OKTOP TEXHWUYECKMX Hayk,
npodeccop
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E-mail: a-kikabidze@yahoo.com

AHHOTALMA. Cratba nocsslleHa Bonpocam aHanv3a BPeMeHHbIX PAA0B: MCMOMbL30BaHWA MEeToAa napameTpu-
UecKoli WAEHTU(MKALUM aBTOPErPECCUOHHBLIX MOAENe, onpegeneHns napaMeTpoB MeTOAOM  HaMMEHbLUUX
KBafpaToOB M [AMAarHOCTMYECKON NPOBEpKM afeKBaTHOCTW. [pedcTaBneHbl BOMPOCHI MPAKTUYECKOro MpYMEHeHUs
Mofeneli, B TOM yucie NporHo3VMpOBaHWA, peryiupoBaHHMS NPOLIECCOB M OMPefeneHns onTMManbHOTo MHTepBana
Mexzay uneHamu psga. [oAyepkHyTo, 4TO MPW WMCMNOMb30BaHUWM MOAeNei [Ana npouecca MporHo3npoBaHus
npeanoyTeHe OTAAeTCs BEPOATHOCTHOW, CTOXacTWYeckoid, a He [AeTePMUHUPOBAHHOW MOAenu, noToMy 4To
nocnefHss AaeT MeHee TOYHbIe NPOrHo3bl. NpescTaBieH BONPOC OnpeaenieHns B nepeaaToyHOn GyHKLMM BXOAALLMX
1 BbIXOASALLMX MPOLLECCOB eAMNHOI TEXHUYECKON CUCTEMbI BbICOTHON MAOTMHLI MHrypulaC. Bxoasawmii npouecc - 310
YPOBEHb BOfbl B BOAOXPaHWMNLLE, & BbIXOAAWMIA - NOKasaTeneil HaknoHomepa. NpoaHann3vpoBaHbl NOAYYEHHbIE
AMCcKpeTu3aumeld 3afjaHHbIX BPEMEHHbIX PSAOB M arperauyeil HoBbIX PSAOB COAepXKalume pasnnyHble UHTepBasibl
BPEMEHHbIX PAAO0B B BUAE aBTOPETPECCUOHHBLIX W MyNbTUMAIMKATOPHOTO TUnNa mogeneid. MonyyeHsl onTUMabHble
BEPOATHOCTHbIE 3HAYEHWA WMHTEPB&a/A, COMMACHO MOKA3aHUAM PACMONOXEHHbIX B PasHbIX MecTax MNAOTUHbI U3Me-
PAIOLLMX HAKNOH U3MepUTeNlbHbIX MPUOOPOB, MO KPUTEPWIO CpedHEeKBaApaTUYecKol MOrpPelHOCTM OCTATOYHbIX
OLWNBOK. PesynbTarbl aHann3a nNpeacTasneHbl B BUAE Tabnuy, U PUCYHKOB, KOTOPbIE MOKA3bIBAIOT, YTO ONTUMASIbHAS
BE/IMYMHA MHTEPBa/IA BPEMEHW MeX Ay Y1eHamy PAA0B pas3/NyHa B pasHbIX MECTax NiOTHHBI.

K/TIOYEBBIE C/TOBA: arpermpoBaHue; BPEMEHHOW psf; BPeMs 3amnasfblBaHUS peakuun; AMCKPeTUsaums; onTu-
MasIbHbIV MHTEPBAST; NPOrHO3MPOBAHWE; PEryIMpoBaHue.
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ABSTRACT. This article discusses the research of dam reaction time to changes in the water level in Enguri HPP
reservoir. Presented is the analysis of multiplier models established via discretization of actually existing empirical
time series - level of water in reservoir and readings of the inclination measuring devices installed in various places
within the dam body and aggregation of the new series with different intervals. The transfer function of time series
with identification of input and output processes is obtained. It is noted that output process could be affected by
exogenous, i.e. no-feedback factors, as well as other factors, which determine the behavior of output process, its
reaction. It is emphasized that as criteria for determining the dam reaction time, applied is not a value of standard
error, but rather the minimum value of the sum of squares of residual errors of models - the difference between
actual time series terms and the same terms obtained through the model. This article also discusses the value of
parameter to be entered into the model during the research of dam reaction delay time to the changes of water level
in the reservoir for both — continuous dynamic system and discrete system cases. The probable value of reaction time
in various parts of the dam is also established for Enguri HPP. It is recommended to increase representativeness of the
time series for the purpose to develop more convincing conclusions.

KEY WORDS: aggregation; criteria; dam reaction; discretization; time series.
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AHHOTALA. PaccmoTpeH BOMNpoC Mcc/efoBaHNA BPeMeHW peakumn NNOTUHbI Ha M3MEHEHMe YPOBHS BOAbl B
BogoxpaHunuwe WHrypulr3C. TlpeAcTaBneHbl:  AMCKPETU3MPOBAHWE pPeaibHO  CYLLECTBYHOLWMX  3MMMPUYECKNX
BPEMEHHbLIX PALOB - YPOBHS BOAbl B BOLOXPAHW/IMLLE WM YCTAHOBMEHHbLIX B Pas/iMyHbIX MecTax Tesna NAOTWHBI
nokasarenei, N3mMepstoLmxX HakNoH NPUOOPOB, 1 aHaNIM3 HOBbLIX NOJYYEHHBIX arpervpoBaHneM psagoB ¢ PasfMYHbIMMI
WHTEpPBa/laMX  MYNbTUMIIMKATOPHOTO Tuna Mogeneit. MonydeHa nepedatoyHast (yHKUWMS BPEMEHHbIX PSAOB C
NAEHTU(MKALUME BXOAHBIX U BbIXO4HbIX MPOLEeccoB. Cneayet OTMETUTb, YTO Ha BbIXO4HO MPOLLECC MOTYT BMATL Kak
3K30TE€HHble UM 6e3 06paTHO CBA3M, TaKKe M Apyrre (akTopbl, KOTOpbIE OMNPeAensoT MOBEAEHME BbIXOAALLMX
MPOLLECCOB, WX peakumto. MoAYepKHYTO, YTO NPU ONPeAeNeHn BPEMEHN PeakLymn NAOTUHbI KpUTEPUEM MPUHATO He
3Ha4YeHWe CTaH4APTHOW MOrpeLHOCTU, a MUHUMa/TbHas BEIMYMHA CyMMbI KBaApaToB OCTATOYHbIX OLIMGOK MOogenm -
pasHOCTM Mexay hakTUYeCKUMK YieHaMy BPEMEHHOTO psAa U NOMYYEHHBIMU U3 MOAE/N TEX XKe YNeHOB. PaccmoTpeH
BOMPOC BPEMEHW peakuuy NAOTWHBI, MPY M3MEHEHUW YPOBHS BOAbl B BOAOXPaHUIULLE, OT 3HAYEHUS BXOASALLErO B
MOZenb napameTpa, Kak B C/lyyae HEMpepbIBHON AUHAMMWYECKOW CUCTEMbI, TAKKE W A1 GUCKPETHOW CUCTEMBbI. B
ycnosuax WHrypulrdC yctaHOBNEHa BePOsATHas BeUMYMHA BPEMEHW peakuuy MNAOTUHbI B PasHbIX MecTax.
PekomeH0BaHO A8 NonyyveHUs 6onee npaBAonofo6HbIX BbIBOLOB YBE/IMUEHNE penpe3eHTaTMBHOCTA BPEMEHHOIO

paga.

KNHOYEBBIE C/TOBA: arperauusi; BDEMEHHOI paa; AMCKPETU3ALMSA; KPUTEPUIA; peakLums MaAOTHHbI.
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INTRODUCTION

ABSTRACT. The given transaction is devoted to the In order to provide facilities for the disabled persons
determination of dynamic characteristics of the frame of 0 overcome different obstacles such as stairs in
invented stair climber platform for different purposes, in Georgian Technical University a stair climber with original
particular for disabled persons. Dynamic parameters of ~Scheme of frame has been invented. The mentioned
the device are calculated on the basis of dynamic rigidity ~Mechanical system is depicted in the Fig 1.
method. Since the frame of the stair climber is built by
side frames connected by means of bars, due to the
heavy type of periodical workload, it is necessary to
determine  natural frequencies of the connecting rods
as parts of the frame of the machine. These bars are
assumed as the rods with elastic characteristics. Based
on the here offered method the mathematical model is
obtained, which gives the opportunity of determination
not only the natural frequencies, but the modes of
oscillation, as well and as the results of other dynamic
parameters of the mechanical system.

Fig.1. Stair climber

KEY WORDS: natural frequency; settlement element;

stair climbers; stiffness matrix and flexibility matrix. As shown in the figure, the mechanical system

comprises of the frame and different mechanical systems
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with actuators and executive mechanisms. As a rule, the
given mechanical system works under heavy type of
periodical workload. It is well known that mechanical
parameters of actuators are sensitively influenced on the
dynamic behaviour of the whole mechanical systems.
Here one of the main issues is determination of natural
frequencies and modes of oscillation of the real schemes
of machines, because determination of resonance
regimes of work of executive mechanisms is one of the
principal matters. Despite the multitude of methods and
appropriate computer programs devoted to calculation
of dynamic parameters of mechanical systems, it has to
be emphasized that all these methods are based on the
ideal model that would calculate the dynamic
parameters very approximately, which is far from reality.
On the basis of the dynamic rigidity method, the
procedure of calculation of natural frequencies and
modes of complicated mechanisms has been elaborated
(see the references) with preliminary estimation of
obtaining results in comparison with real systems. It is
also necessary to add, that the obtained values of natural
frequencies and modes of oscillation can be used for
determination of optimum sizes of parts of the stair
climber frame. It needs to be emphasized that the given
construction of the platform of the stair climber would
be used for other purposes such as automatic mountain
mowing machine, automatic snow cleaner, etc.

The given mechanical system consists of different
types of bars and construction elements with various
types of junctions of adjacent links. For the purpose of
proper design of multi link mechanical systems it is
necessary to determine different dynamic parameters
among which calculation of natural frequencies, modes

and strains of connecting rods with different schemes of
binding their ends is a sufficiently difficult task.

Here, based on continuation of scientific works
performed in the field of dynamic analysis (see the
references) the method of determination of natural
frequencies of the links as connecting rods is proposed.
This method can be used not only in machine building,
but also in civil engineering during calculations for
different constructions.

MAIN PART

Consider the connecting rod with constant or
changed cross sections, which is fixed by its ends by
different types of cinematic pairs and has infinite degree
of freedom. It is well known that determination of exact
value of dynamic parameters of such structures is
extremely sophisticated, for which, various approximate
methods are widely utilized. In our case, the connecting
rod, as the part of mechanical system, with infinite
degree of freedom would be replaced by the elements
with limited degree of freedom. The design model for
simulation of such systems can be studied as n number
of lumped masses connected by non-inertial elastic
sections of rods, where the masses are located at the
ends of these sections. The examples of different types
of junctions of ends of connecting rods are given in Fig. 2,
where the lumped masses are numbered from 1 to n,
however the non-inertial sectors are numbered from 1 to
n-1. In order to obtain the system’s equations of motion,
it is necessary to draw up the equation of motion of each
mass and equation of deformation of each non-inertial
sector.

Fig. 2. Different types of junctions of ends of connecting rods.
a. Connecting rod rigidly fastened with both ends;
b. Connecting rod rigidly fastened with one end and hinge-rested with second end;

c. Hinge-rested with both ends.
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A separate section of the rod placed between K and
(K+1) masses represents a bar working for spatial
bending. Fig. 3 shows such section subjected to bending
in XZ and YZ inter-perpendicular planes.

QTL
Clm On
__Q-a»/(f.!: Qs
a -
- z
¥ e
Qx -
Ty Qv

Fig. 3. View of separate section with forces and moments
acting on its ends

When we consider the problem on bending of the
mentioned section which is rigidly fastened with the left
end and loaded with forces and moments on the ends,
for XOZ plane we have:

I® |2
EQX EQ
|2

|
—Q, —Q
2El El )
12El 6EIl
Q« |—3X Nt

GEl

4El
Q I_ZX e

and for YOZ plane we have:
13 2
_Qy -
3El 2El
2EI Y EI

Q

)
12ElI
13 y

6El
Q I_Zy

B6EI
|2
4EI
o
Basing on these formulas we can write equations
connecting generalized forces applied to section ends (K,
K+1) and their respective generalized displacements:
Qx  Cae Bgy
Q By Dg
Minus sign in the first formula means that according to

Q

3)
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the accepted law of signs only (-Qx) and (-Qu1)
corresponds to displacements gy and Qs

B1; B2; C; D; matrices represent fourth order
rigidity matrices and in order to determine them we take
gx=0, i.e., section deformation in case it is fastened with
the left end. For this case Q. forces are determined
with the formula:

12El 6El

100

|—3 |—2 0 0
Qu 2k 1 BEl  4El 0 0 X 1
Q a2k 1 12 I 1l )
Qy 2k 1 0 0 12EI - 6El| |y 1
Q a1 1° 1° k1
o o B 4m
|2 [

The - Qy forces, which are equal to rigid fastening
reactions, would be derived from the following
equilibrium equations:

Qx,Zk Qx,Zk 1
Qyak  Qyak 1
Qak Q ki1 1Q2 1 (5)
Qo Qa1 Qa1
Substituting (4) into (5) we get:
Qx Bl 13 Qw1 Dy 1;
where:
12El  6El
B |—2 0 0
B 0 0 12El 6El
CETE
0 0 BEI 2El
12 I
12El  6El
; |—2 0 0
g 4IIEI 0 0
D ! 12El 6El
0 0 B |—2
0 0 6El 4EI
12 I

Similarly, if we assume that right end of rod is
fastened we get matrices:
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12EI  GEI
5 e 0 0
6IEZI 2||5| 0 0
B T
2 B 0 0 12El  GEI
13 12
0 0 6EI  2EI
12 I
12EI  6EI
Nialhrs 0 0
6I52I 4||5| 0 0
c | 12EI  6EI
0 0 ol
0 o G 4EI
12 I

In order to establish closed system of equation we
just have to write equilibrium equations of lumped
masses for amplitude states:

2
Quak 1 Qak 2 MiX
Q.1 Q2 O

Qa1 Q2 O

2
Quiak 1 Qyak 2 m.y

(6)

here  is natural frequency. The equation (6) can be
represented in form of matrix:
Qo Qa1 Hyi (7
where
m20 0 0
H, 0 0 0 2 0 ®)
0 0 m 0

0 0 0 0
Matrix (8) is the stability matrix of lumped mass. If
from equation (7) we exclude internal forces by the use
of equation (1) and if we take into consideration the
conditions of rigid fastening in the beginning and end of
rod, in one case, and hinged fastening, in the other case,
we have the systems of the following equations:
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C H, Dg, Bg 0
BTQz C H; Dag; Bg, O
BTQs ¢ H, Dqg, Bgs O 9)
B'gqy C Hs Dgs Bgg 0
BTQG C H;, Dag; Bgg O
BTQ7 C Hg Dogg Bgg O
B'gg C Hy Dgy, O (10)
B'qy; C H, Dg, Bg, 0
where:
3EI 3EI
Qu2k 1 3El  3El 0 0 Xk 1
Q 21 |2 I k1
Qy a2k 1 0 0 3ElL BEI |1y 1
Q 21 A b k1
3ElI 3EI
©Y T T
3EI 3EI
ELOSEL
o | "
3ElI 3EI
o o 3B 3E
12 I
3ElI 3EI
BB,
o L
3EI 3EI
° T
o o B 3E
12 I

02 0z...0s columns of (n-2) unknowns enter into (n-2)

101

matrix equation system. If the determinant of the given
equations system is equal to zero we get frequency
equation from which we determine all values , of
natural frequency while if by substituting these frequen-
cies we find non-zero solutions of equations we shall
determine the respective ; natural forms.
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H, B
T
BT H, B
N det BT H, B 0 (12)
B" H

For calculation example the following physical data
are given:

Overall dimensions of connecting rod are:

Length — L=90 cm; Cross-section diameter — d=1.5 cm.

Mechanical characteristics of connecting rod cross-
section are:

Material flexibility module — E=2000000 kg/cm?; Cross-
section inertial moment — 1=0.248 cm*; Design sections
length —1=10 cm; Lumped mass value — 0.0138 kg,

After introducing these values into common matrix of
dynamic rigidity coefficients by METLAB software the
graphs of d (H) against w are drawn and the values of
natural frequencies are received for three different
fastening cases, which are: rigidly fastened with both
ends (Fig. 5); rigidly fastened with one end and hinge-
rested with second end (Fig. 6) and hinge-rested with
both ends (Fig. 7). Here on the diagrams the values of
natural frequencies are determined by splashed parts of
the curves.

CONCLUSION

This article observes the scope of the dynamic rigidity
method for calculation of natural frequencies and modes
of oscillations of connecting rods as remarkable part of
stair climber for disabled persons. The theoretical model
is brought to practical results. On the basis of MATLAB
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anotacia ganxi Bullia KkibemavBis konstrugciis dinamikuri parametrebis gansazRvris
meTodo Bogia, risTvisac gamoyenebull 1igna dinamikuri sixistis meTodi. naSromSi Se-
moTavazebu B ia Reroebis rogorc danadgaris metall okonstruqciis Semadgene Bi nawi Bebis
sakuTari sixSireebis gaangariSeba. amocanis amoxsnisas gaTvaliswinebullia Reroebis
drekadi maxasiaTebBebi. meTodi iZBeva ara marto sistemis sakuTari sixSireebis gaanga-
riSebis saSuallebas, aramed sakuTari Tormebisa da sxva dinamikuri maxasiaTebNebis

gansazRvras.

sakvanZo sityvebi: berketulli meganizmebi; dinamikuri sixistis meTodi; dinanikuri

maxasiaTeb Bebi; kibemavalli; sakuTari sixSireebi; Reroebis drekadobis maxasiaTeb B ebi.

ISSN 1512-0996 stu-is Sromebi - WORKS OF GTU - TPYAbI ITY
www.gtu.ge 103 #£1 (499), 2016



inJineria —ENGINEERING - VHXEHEPUA

UDC 621.317.36
SCOPUS CODE 2210

OMPEAENEHUE COBCTBEHHbBIX YACTOT COEANHAOLLIX CTEPYXXHEIA KOPMYCA
NECTHNUAXO40BOV MALLHBI

Taexenuaze A.[. dakynbTeT arpapHbIX HayK 1 MHXeHepumn 6uocuctem, Mpy3NHCKNA TEXHUYECKNIA YHUBEPCU-
TeT, Fpy3us, 0175, Téunmew, yn. M. Koctasa 68°
E-mail: d.tavkhelidze@gtu.ge

[>xaHvkawwsunn M.B. COBETHMK PeKTopa, IPy3nHCKNI TEXHUYECKWI yHuBepeuTeT, Mpysus, 0175, Tounmcu, yn. M.
KoctaBa 77
E-mail: mikheiljanikashvili@gmail.com

Muegnuwsunm 3.T. [JenapTameHT NpOn3BOACTBEHHO-TEXHOMOTMYECKUX MALUMH U MEXaTPOHWKW, TPY3NHCKUIA

TEXHUYECKMI yHuBepeuTeT, Mpysus, 0175, Téunuck, yn. M. Koctasa 68°
E-mail: z.mchedlishvili@gtu.ge

PeLleH3eHThbI:
B. Kupua, accou. npogeccop [enaptameHTa MNPOU3BOACTBEHHO-TEXHOMOMMYECKUX MALUMH N MEXATPOHUKMN
(hakynbTeTa TPAHCNOPTa Y MaLUMHOCTPOEHNA ['TY
E-mail: v.kiria@mail.ru
T. Muepnvwsunu, npogeccop [enapTaMeHTa NPOW3BOACTBEHHO-TEXHOMOTMYECKMX MalUUH U MEXaTPOHMKM
(hakynbTeTa TpaHCNOpTa 1 MalMHOCTPOeHUs Y
E-mail: t. mchedlishvili@mail.ru

AHHOTALWSA. PaccmoTtpeHa TexHosorus ornpegeseHns AUHaMUYECKUX MapaMeTpoB KOHCTPYKUMWU NTECTHULAXO-
[LOBOV MalLVHbI, fi1A 3TOTO BblT UCNOIb30BaH METOZ, AUHAMUYECKOW XKECTKOCTM.

B paboTe npe/ioxxeHa METOA0/M0MMS ONPEAENEHNs CTEPXKHEN, YacTein MeTaINIOKOHCTPYKLMMN YCTaHOBKM.

Mpy pelleHnn 3aga4m G6blnM NPeAyCMOTPEHbI YNPYTMe XapakTepUCTUKN CTepXXHed. MeTog, faeT BO3MOXHOCTb He
TONIbKO paccumtatb COOCTBEHHbIE YACTOTbl CUCTEMbI, HO TakXke COGCTBEHHble (OPMbl U Apyrve AWHaMUyeckue
rokasarenu.

K/TKOYEBBIE C/IOBA: guHaMuyeckue nokasartenu; NECTHULAaX0M; MeTof AVHAMUYECKON XECTKOCTU; PblYaXKHbIe
MeXaHW3Mbl; COGCTBEHHbIE YaCTOThI; XapakTEPUCTVKM YIPYTOCTU CTEPXKHENA.

stu-is Sromebi - WORKS OF GTU - TPY[bI I'TY ISSN 1512-0996
#1 (499), 2016 104 www.gtu.ge



inJineria —ENGINEERING - VHXEHEPUA

UDC 621.733.548 : 521.974.82
SCOPUS CODE 2210

radiallur-saledi manganebis teqno Bogiuri SesaZllebl obebi

m. baakaSvi B-anTe B ava

metaBurgiis, masalaTmcodneobisa da BiTonebis damuSavebis

departamenti, sagarTve l os teqgnikuri universiteti, sagarTvell o,
0175, Thi Risi, m. kostavas 69
E-mail: mamukabaakashviliantelava@gmail.com

s. mebonia

metaBurgiis, masalaTmcodneobisa da BiTonebis damuSavebis

departamenti, sagarTve l os teqgnikuri universiteti, sagarTvell o,
0175, Thbi Risi, m. kostavas 69
E-mail: meboniaslava@mail.ru

recenzentebi:
z. BomsaZe, stu-is qimiuri

tegqno B ogiisa da metaBurgiis Fakull tetis metalurgiis,

masa BaTmcodneobisa da BiTonebis damuSavebis departamentis profesori

E-mail: z.lomsadze@gtu.ge

s. iaSvilli, r. dvallis manganaTa meganikis institutis mecnieri TanamSrome B i, akademiuri

doqtori

E-mail: sulxaniashvili@yahoo.com

anotacia ganxi Bullia radialur-saledi
manganebis gamoyenebis s¥eroebi.
Wedvis meTodi

manganaTmSeneb B obaSi rTulli Formis RerZsi-

naCvenebia,
rom radialluri gamoiyeneba
metriulli detalebis damuSavebisas, romel-
Ta damzadeba BiTonsaWrel Carxebze araeko-
nomiuria da dakavSirebulia BiTonis mniSv-
ne B ovan danakargTan burbuSeBas saxiT. am
meTods iyeneben aseve metaBurgiaSi, kerZod
mi Bebis civad glinvis saamqroebSi, mi N nam-

zadebis adidvis procesis momzadebisaTvis.

sakvanZo sityvebi: radialuri Wedva, ra-
diaBlur-salWedi mangana; RerZsimetriulli de-
tali
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Sesavall i

radiall ur-saled

manganebze I iTonebis

pRastikuri deformirebis meTodis TFfarTo
gamoyeneba mniSvne B ovani progresia BiTone-
bis damuSavebis dargSi. Eradialuri Wedvis
meTodi uzrunvelyofs HBiTonis nakeTobaTa
maRall sizustes, gamoirCeva didi mwarmoe-

bRBurobiT da BiTonis sagrZnobi ekonomiiT.

ZiriTadi nawi i

radialuri Wedvis meTodis gamoyeneba
gansakuTrebiT xelsayrell ia manganaTmSeneb-
B obaSi, kerZod avtotragtormSenebll obaSi,
mSeneb B obaSi da
rTulli

grZeli RerZsimetriulli detallebis damuSa-

sanavTobe danadgarebis

mravall sxva dargSi, formis zoma-
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vebisaTvis. aseT detallebs miekuTvneba safe-
Bilvebi da RerZebi, konusuri da
(Rarebiani) detalebi.

xurebiani

S Hicebiani Siga ze-
dapiris rTulli konFiguraciiT gamoirCeva
zomagrZe i RerZsimetriulli detallebis mra-
val ricxovani jgufi (nax.l), rome B Ta Soris
SeiZleba gamovyoT RerZsimetriulli deta-
B ebi profFiliT, kerZod

gardamavali mi Bisebi, nipelebi da safFexu-

Sigasafexurebiani

rebiani quroebi; simetriulli detallebi mud-
mivi ganivkveTis Siga proFilliT, romelTa
tipuri detallebia SHiciani milisebi, eqgvs-
waxnaga da kvadratu B naxvretebiani mi I isebi;
RerZsimetriulli detallebi SigakuTxviliani
an SigaspiralurSHicebiani [1-3]

aRniSnulli detallebis damzadeba meganiku-
ri damuSavebiT BiTon-saWrell Carxebze Sro-
matevadi da araekonomiuria, vinaidan WriT
damuSavebis procesebs axasiaTebs HBiTonis
gamoyenebis koeFicientis SedarebiT dabali
mniSvne Boba, rac dakavSirebullia BiTonis
danakargebTan burbuSe Bas saxiT [4].

radiaBluri Wedvis meTodi, romelBic me-
tad efeqturia zomagrZeli RerZsimetriuli
detallebis damuSavebisTvis uzrunvellyofs
BiTonis gamoyenebis koeFicientis nkveTr
namzadebis Wedvis

zrdas, tegno B ogiuri

procesebis srull meganizaciasa da avtoma-
Sromatevadobis Senci-

WedviT miRebull

tizacias, agreTve

rebas. amasTan, radialluri
nakeTobebs axasiaTebs zomebis da zedapiris
sizuste. cxBad radia-

detall ebis

sisufTavis maRali

Buri Wedvis Sedegad miRebulli

sizuste me-4, me-5 kBasisaa, xoBo simgise _

me-5, me-6 k Basis. civad damuSavebisas sizus-

tis maCvenebeli ufro maRalBlia _ me-2, me-3

kB asis, Sesabamisad zedapiris sisufTave

uax B ovdeba me-9, me-10 k Bass. aseTi Xxarisxob-

rivi maCveneb B ebi damaxasiaTebe l ia saxarato
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damuSavebis procesisaTvis. maSasadame, radi-
Wedvis meTodi

BiTonuri nakeToba miviROT sabo Bl oo saxiT.

alluri saSuallebas iZBeva

nax.l. radialuri Wedvis meTodiT
damzadebu Bi detallebi

garda aRniSnullisa, radialluri Wedvis

meTodi uzrunvelyofs BiTonis struqturi-
sa da meqanikuri Tvisebebis gaumjobesebas.
romelic

datvirTvis pullsaciuri xasiaTi,

damaxasiaTebe Bia radialuri WedvisaTvis,
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uzrunve Byofs BiTonis plastikurobis re-
sursis srull gamoyenebas, madeformirebel i
Zalebis Semcirebas, rac saSuallebas gvaz-
Bevs vawarmooT detallebi daballi pHlasti-
kurobis mgone ZneBad deformirebadi Begi-
rebulli Foladebisa da Senadnobebisagan.
radialuri Wedvis procesi mdgomareobs

namzadis deformirebaSi misi sigrZis Seda-

rebiT mcire ubanze madeformirebe i inst-

rumentis dar-

tymebiT

sacemBebis periodulli
(sacemBebis dartymebis sixSire,
manganis tipzomidan gamomdinare,
FfarTo FfargBebSi _ 400-dan 2000-mde). made-

Formirebeli Zala mimarTull ia namzadis ra-

meryeobs

diusis gaswvriv, amasTan BiTonze zemogme-

deba xdeba ramdenime mxridan (nax.2).

nax. 2. radialuri Wedvis procesis sgema

a - Wedva ori sacemBiT; b - Wedva sami sacemliT;

g - Wedva oTxi sacemBiT. 1. sacemBebi; 2. nanzadi; 3. naWedi

radialluri Wedvis procesSi gamoiyeneba

martivi Fformis instrumenti, romBis dan-
zadeba ar moiTxovs did danaxarjs, rac usa-
Tuod kidev ufro zrdis am meTodis upira-
tesobas HBiTonebis wneviT damuSavebis sxva

meTodebTan SedarebiT. me-3 nax-ze mocemull ia

radiaBlur-saledi manganebis ZiriTadi inst-
rumenti: sacemBebi da samarTulli [4].
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radialuri Wedvis procesi warmoebs sxva-
dasxva konstruqciis radialur-saled manga-
nebze. arsebobs radialur-saledi manganebis

sami jguFfi [5 1) gorgoBaWiani; 2) berke-

tulli; 3) barbaciani.
gorgo B aWiani

manganebi konstrugciullad

Zallian miax Boebullia rotaciull-saled manga-

nebTan.
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g, ry
s,

Y 7

nax3. radialluri saWedi manganebis instrumenti:

a - sacemBebis sqema; b - sacemBebis Foto; g - samarTulli

berketull manganebSi sacemBebs moZraoba
gadaecema berketebis meSveobiT. berketebi
Billv-

romelic moZraobas gadascems berke-

kinematikur kavSirSia egscentrul
Tan,
tebs, romBebzec sacemBebia damagrebulli.

barbacian manganebs ramdenime samWedll o
meganizmi aqvs, romBebic ganBagebulia ra-
dialurad manganis RerZis mimarT, aseve OT-
xi sacemeli (1), romBebic mogmedebaSi mo-
dis mrudmxara-barbaca meganizmebiT. damu-
Savebis procesSi namzadi ganicdis Zall ovan
zemogmedebas oTxive mxridan, radialuri
mimarTu B ebiT.

yve Baze martivi da dasamzadebBad xel sa-
yrelia berketulli radialur-saWedi manganebi.

me-4 naxazze warmodgeni Bia so Bur-berke-
tulli tipis radialur-salWedi manganis [6-8] Ki-

nematikuri sgema.
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nax.4. soBur-berketulli tipis manganis sgema

mangana Seicavs korpuss (4), romblis Rer-
Zebze (3) dayenebu B ia ormxrivi berketebi (2)
(sull manganas agvs OTxi berketi _ sacemle-
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biT),

sacem B ebi

romelTa erT boBoze damagrebullia

@ (6).

berketebis amave mxares mogmedebs zambara (5),

meoreze gorgo BaWebi
romelic uzrunvelyofs gorgo BaWis mudmiv
miWeras soBuri cocias (7) zedapirTan co-
cia moZraobs cilindrull mimmarTvell ze (11),
moZraobaSi modis barbacebis (8), egscentru-
Bi Bilvebis (9) (nrudmxara) da Skiv-mgneva-
ras (13) meSveobiT. Skiv-mgnevara Rveduri ga-
dacemiT (14) uerTdeba wamyvan Skivs (16), ro-
me B ic damagrebu llia e BeqtroZravaze (15).
mangana muSaobs Semdegi principiT: eleg-
troZravas, Skivis, Rveduri gadacemis, Skiv-
mgnevaras meSveobiT brunvaSi modis egscent-
romBebic barbacebis

rikebi, gamoyenebi T

ukugqceviT-winsvliT moZraobas aniWebs so-

Bur cocias. am ukanasknel's mohyavs sacem-

Bebiani berketebi rxeviT moZraobaSi. sa-

ceme i mogmedebs namzadze da axdens Hi-
Tonis plastikur deformacias.

manganas axasiaTebs Fungcionirebis maRa-
hi e Bementebis

saimedooba, Semadgeneli

xangrZ B ivoba, mdovre muSaoba da dabali
xmauri, rac manganis konstrugciulli sgemi-
Taa ganpirobebulli.

radiaBur-saledi manganebi, tegno B ogiu-
ri SesaZlebll obebidan gamomdinare, farTod
gamoiyeneba manganaTmSeneb B obaSi. aRniSnu-
Bis sailustraciod qgvemoT mogvyavs Sxva-
detallebis eskizebi,

dasxva speciFikuri

romBebic radialuri WedviTaa miRebulli:

a) rotaciulli WedviT miRebu i nakeTobebi
o 512,87 58 .
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b) rTulli konFiguraciis Sigazedapiriani detallebi

©)

a - oscilatoris korpusi; b, g - Shiciani quroebi; d - kardanis Billvis SHicebi; e - mitkeci 1i nakeToba

a - airiT SeduRebis aparatebis buniki; b - bimetaBuri mi Bisa; g - gamaTbobe B i e Bementi; d,e - mi B isebis
SeerTebebi; v - rTulli konFiguraciis Sigazedapiriani millisa, z - millis mitkeca; T - rTulli Fornmis detali,

miRebu Bi martivi Fformis nanzadidan

daskvna radialluri Wedvis meTodi, romelic nme-
radiaBlur-salled manganebze miiReba manga- tad efeqturia zomagrZeBi RerZsimetriuli
naTmSeneb B obaSi gamoyenebuli rTulli For- detalebis damuSavebisTvis, uzrunvelyofs
mis RerZsimetriulli detallebis farTo nomen- BiTonis gamoyenebis koeFicientis amaR Ne-
kBatura radialuri WedviT miRebull nake- bas da BiTonis ekononias.
Tobebs axasiaTebs zomebis maRali sizuste

da zedapiris sisufTave.
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ABSTRACT. This article discusses the scopes of application of radial-forging machines and shows that the method
of radial forging is applied in mechanical engineering to the processing of axis symmetric details with complex shapes,
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stu-is Sromebi - WORKS OF GTU - TPYAbI TTY ISSN 1512-0996

#1 (499), 2016

112 www.gtu.ge



masa BaTmcodneoba —MATERIALS SCIENCE — MATEPUANOBEAEHWE

UDC 624:693.54
SCOPUS CODE 2501

nanodispersiull i natriumis silikatis kompoziciur mNidaze

damzadebu B i mxurvalmedegi betoni

LodmJognodm s Lodmgfggenm 39gbgdbenmdols Ggdbmemmaools s Lsdgbo

doboangdol ©g3oMmFBodgb@o, Lododmggeml Ggdbogydo gboggmbodgdo,

Lodmdoemsdm ©s Lod@gfggerm 3dgbgoemmdols @gdbmamaools s Lodgbo

dologrgdol ©9g3o0Bsdgb@o, Lodo@mggarml G960z ybogg@lodgdo,

0. gbodg
LoJodmggeom, 0175, mdognolo, 3. 3ol@ogsl 68°
E-mail: e.tamar@mail.ru

b. @nggoge
Lodomggaom, 0175, mdognolo, 3. gob@egsl 68°
E-mail: kh.lejava@gtu.ge

®9(396bg6@ gd0:

b. Jogdodg, ULHy-oL Loddgbgdemm  9sgnem@gdol Lodmdomoedm s Lod@gfggenm 3dgbgdenmdols

Bgdbmmmaools s bsdgbo doboggdol wgds@m@odgb@ol sjogdoy@o mGm@o

E-mail: zkarumidze@yahoo.com

o. Bogmgsbo, LEw-ol  Loddgbgoemm  gognmBgdol  Lodmdsmsdm s Lsddgfggerem  3dgbgdermdols

B9dbmamaools s Lodgbo oboggdol ©g3s@BSgbEol sgopgdoy®o @mGmdo

E-mail: achikovani@gtu.ge

anotacia: 6sbmggbegsddemyg  dologmgdols

Fodmgdols  gom-ghmo  Jomognasbgzoms®gdymo

Bgdbmmmaos  bobm@gdbmemmaonss,  Gmdgano
39Gabarysddarg dobogngdols Fo@dmgdol yobgomes-
Agd0l Lofgol gBodbgs. bobmeolidg@logamo bo@-
®0dol 3mgobomogody®  dgdzg0gembdy  ©sdbo-
©gdeds  by@gomdgogads  dgHmbgdds  mgolg-
4960l 3b0dgbganmgbo®  Jowomo  dohggbgdengdo
3odmogemobs, hggyemgddog dbydgomdgogy dgd™-
6gdmob  Ygodgdom, @M gdoE odbowgdymos
Loenogo@bo@®ogdosb ddowosby.

9L 0300 sSoblbgds, G®I bs@@oydol Lognogo-

Aol boagmoe  bosbmeolidg@loygao  bs@®dogdols
dmgobogogo@ @ dgdgadgmby  edbopgdyge
ISSN 1512-0996
www.gtu.ge

113

Ibg@gomdgrgy  6gHmb3o  dgodrgds  HyHaOJbo-
wob (N&O) segomebmdso dgdowpgberols dgds-
39@mds, dglsdedobs® 0b@Lgds dgBmbol Logus-
@ao@o30m  mgoligdgdo:  mg@dymo  JpyMomds,
3odmygbgdol Bgd3g@sd s, m@mmboymo doyde-

Pmds s bbgo.

sakvanZo sityvebi: jegJdomoebmdowo jm-
Abwo;  bobmpolidg@liogeo  bo@@oygdol  3menolo-

@0ogod0;  Lognogo@dy®o  dmpygmo;  Gdgmdbowo

(Na,O).

‘dgbogogmo

doomgxgd®u®o  3gabeasddang  dslogngdols,
oo dm@ol shogno momdbdol Ibydgomdgogyo o-

stu-is Sromebi - WORKS OF GTU - TPYAbI ITY
Nel (499), 2016



masa BaTmcodneoba —MATERIALS SCIENCE — MATEPUANOBEAEHWE

B™Mbgdols FomBmgds dglodangdgmos mobsdg®mgy
Lodgbogmm s Jomomasbgomsdgdygmo B gdbm-
@y0930L doboby, Mo 2obs3odmdgdl 3GMm©yd-
300l dopsgn  bodolbl, dol ggmemaoyd gloxg-
@nbmgdsl, bgrmggmol  989dHa®  5o3mggbgosl
> @9bygdlgdol gzmbmdosh.

dologmgdol  Foddmgdols

bobmgabeysdday
9JOM-90m0  Jo@omasbgomsmgdymo B gdbm@myos
bobmgdbommposs, Gmdgaoq GgGbysddey do-
Logngdols Foddmgdoli gobgomadmgdols LoFgol g@o-
3bgo. Bo-
390L:  bobmgmmmgsbo  LE®YIHYMgdo, bobmbsfo-

3030y g9 bobmdsloggdol  dgdwge

@53900, bsbmdogrs3950, bobmdmd jmgdo, bobmwol-
390boygao (goemoy®o) blibs@gdo, bobmlidmyl-
BP0 bgsdodgdo s ¢9bgo0, bobm@olFe-
@agdo s bobmganslidg®gdo.
ddogoadoibmgsbo  33e 93960l
Fbg@goadgeayo
wobs  @s 39Hmbgdol  doborgdor  Badgbogrogs-
B9 LolRgdgdby (mbggopo dobs, ¢fgeem Logno-
35&-bs@@oydo, 3moboogsdgdo), dglsdargdgeno
aobows  dbydgemdgogao  3md3mbogoydo  dgdsg-

V90959000,

Amdmgdoi  Jodo@nygaos do-

B gdol d9Jdbs aoblbgoggoymo d9bgdols §gmo-
GaGbpdday  Fgdghgdgooom,
(g mo©Y®0)

d0m ©s bo@®oydols 3menoliognogs@om.

@Eoldgdlogeo
bobmeolidg@loygemo

9933309029
3meologogs@gdl,

mnbggoe dobgdls s Jowom@y@gdgdiagge bogno-
3509 Lolgdgol Ddmaols domo  Jmeodg@yeo

doGomo©o

2oblbgoggds

QmAdos, Gmdgmoi dgoEsgl 60% ©s dgdb  gog-
dofol Loghmem @omegbmdosb, ®oi 9bybggen-

4ol Fo®demJdbogno bEO9J@ a6 gdols

39 gool

dogog bodHgoGoL-
3mgobognogs@gdo 960 o0 @o

Ygdsgogdo@gdgano  mgobgdgoom, @o@3 domo Gom-

bbgo-

3odmomhggs

Lodgoemgdols  odanggs

©ob0dbyengdol  3mI3mbo-

9008
dogmogn

e 25dmygbgools

slibgs  30bbmd@ogo

(3090630.  3maologoigs@gdols  godmygbgods
Sbokgdls

3033mb0309630  Isboengdls

stu-is Sromebi - WORKS OF GTU - TPY[bI I'TY
Nel (499), 2016

114

Vgomdgegamosl ©o o9dxmdglgdl Gagberyeddey
dsbogngdols 0 9@ dyao
‘dgbodem gdgano dbyy@goao-
3900930 3mI3mbogoygo gdzg@mgeobs ©s dob bo-

domo

dyMomdsh.
3odmygbgdom, aobs
9993920 bg 0gBmbols domgds.

do@omspo bofogo

330939090 HuBgdgBosol  Logmogs@ols  Laboom
3°300ggbgds gfgerm  bo@g@ogdol LogrogaGo. bop-
®0gdols 3mgnobogmogs@o 66,5 Logrogo@ o dmws-
oo doowgl gfgeee bapGogdol Logogo@ols ws
Lognooygdol  womJbowol dop@mbmenols 30%-0sbo
Vyoeoblbomol  ¢@mogdm Jdgogdomn 70-90°C ®9ds3-
05Dy, sBoYdgHgl
GIGbyeddeg  gdzbgdols o Tghomoe  ©og-
Jameo ©obsds@ol Lobom godmygbgdyao ogm gengd-
BOMEbmdso  Jnegboo  dgdregyo  Jodog@o  dgeo-
a9bogmdomn (%): Al,Og - 98,11.98,79; SIO, - 0,13.0.15;
FeO; — 058.1,01; Na&O - 027.045. 3dsbsbosmgd-

0,5bm-0l  oymgbgdobsl.

@gdos: (39Gbwgsddmgmds — 2050°C, fogogo o
QONMYOol 3mgxno3ogbdo — 8..10x10-6, Lodzg@mogy
- 3,8...3,923)/1533. 3odmodhggs Jodoydo Bpgdsmdonm,

0bg@@Emdon  ©s  5.9.  dobgBogydo

Bop0b0-
emdols dobgogom  gengdB@mgmegbeo  JoGomsws®
Foddmeygboaos Al,Os Lsboo. dmglodo bsgangdo

M 3obols Fomdmopagbl  dmols

‘9993390 mdom 3o
Jobl, @mIgenoz dgoogl sengdobols JopdmJLowols
dobgdomgdl o (I b ddang

ol bobooomwgds

dobgamgbogos
bo3gmmdgdol  Fomdmgdobomgol.
‘999930 Jodoygdo Ygoagboammdom: Al,Oz - 3slomo
Yoeno o@obsgemgd 60-0Ls; FoOs — séogdgdgl 2,6-
obs; TiO, — so9dgBgl 4,5-0by; CaO s MgO —
00599393 gl 0,9-0lo; NaO o KO — séogdgdgl 0,8-
obs; Bgbosbmds — sMo9dgBgl 20%-obs. bo@gbgdols
Logogpg — 500 33-dwy.

30O9bwols dgBmboli bodggl 8020 ™3@odogny-
M0 30m3gbd o dsbomo  dgygbognmbom  (3m-
Abpo — dgdoglgdgemo; bos@@ogdo  3manologno-

ISSN 1512-0996
www.gtu.ge



masa BaTmcodneoba —MATERIALS SCIENCE — MATEPUANOBEAEHWE

35G0 — 3md3mbozoydo dgdzgagemo) s3bowgdgb
‘999 g0 0565303 gdmdom. xg® Fgtomop ©sg-
Joeo dedbodl Sd,,l,](,,=3000b82/2)—8g>;] J90®0 bgoo-
3o60m 909396 bo@d@oydol Fyoeblibo®l dsmoo
LobJo®ol @odm@s@mmoge s30g3do dmJlo@d3m-
@obs@®oydosbo  gmd3dmbogoygdo  dgdzgagerols
byb3gbbools dowgdedpy, d9dwge dowgdyen  Ligb-

396%00To  Dgdyogm  Fgdomdsdzgarmgsbo  dgdglig-

3340 s 99396 4=5 Tymol aobdoganmdsdo gom-

3350m3560  dg@mboli  dolols  domgdsdwy.  gobys-

0dgd o bodydgdol aodys®gods d0dwobogmdls
LodAaMd goMowsdo 180—200°C B993 M5B YH>by.
bobmwolidg@loygao  bs@®ogdol  3menoliogno jo-
6 dgg0oeby  ©eFborgdgmo  joogbrosbo
dbygomdgogao  d9@mbols  doGomswo  mgoligdgdols

‘dgoomgdomo dohggbgdemgdo dmzgdgeos 3b@owndo.

9B ™mbo
bobmwolidg@dloyan
0goligdgdols dshggbgdergdo Lognogo@®bo@®oydosb
bs@B@oygdols 3manologogs@ols
3Md3mboigoy® Vgdzg6mgmby
3md3mbogogd 933690y

a5dmygbgdols doJLodsgdo 339539
330gby J s\ao GRERAISEIOK 1200 1950
3ogdb@ogo gobydgdolisl (CC)
Lodd ool begs®o «ddgolol  aodmf§ g0l

H30G @3 39993 dodoly 3137 2045
doJLodoena@ {9d3g@o@dy®sby (Ip3s)
LodggMogy 200°C 3°9mdOmdols dgdgy (3/13) 2,90-2,95 2,95-3
ReIBH0SbedS 200°C 35dmFOmdols Jgdegy (%) 18-19 16-17
65030 xgbs  doJbodogny® 339058 9@ob
Yogogo xey Juodoarg® - (Hd3g@o(gsby 025 +0.20
3°dm§ g0l gdegy (%)
NOMASIBSOMES 1200°C 09939050 9H>by 1,32 1,1
©g8mads300lL  sfygool Lofgolbo  @Ggd3gme@ey-
@o dogo@mgolsl 0,2 dads (°C)

1680 1840

oJgsb  godmdeobodyg,  gmd3mbozoy®  dgdgg-

3MOgbpgm  Ibydgoe-
Loenogo@bos@®oqdost  3mddmbo-

@by ©eFborgdgm
gy 5gH™OL,
300 9d3309@bg  ©Iborgogm  Sbogmpog@o
MR
36093bgenmgboe domosmo 0mgmImdpadomdols do-
h39bgdengd0; H993g-
o3 mgdo 0,2 da3-0b Jo@dgodmgolsl ©s ».9.

©5b0db g gdols  dgHmbgdmsb  dgpodgbom,

©0g8mOds3z0gool  baFyolio

gL 0800 Soblbgds, @md bos@@oydols Lognoge-
Bob bsEgmo bobmolidg@loygeo bo@doydol 3m-

ISSN 1512-0996
www.gtu.ge

115

goboaogs@ols 9933309 bg ©odbowgdbyge  dby-
goemdgogy  dgB™bdo B9 JLowols
(N&O) sgomebmdspo dgdoygbaols ‘dgd(3g9e0m-
b5, dglbodsdobse 0bMPgds d9@mbol  (39(3bengsdd-

d0Mpgds

@ gmds. ao@Es sdobs, dgdzg@mgarol aobdbsbwgdg-
o mgobgdgoo o bodolbmddogo s Momgbmd-
@030 (332002959505, GmIgaroi brgds dob Iywpy-
bogomdsdo do@ogmo  Bgd3gto@®gdgdols dmdgogdo-
Lob, @o3 sbAYPOEgds gmddmbozoydo dgd 36 g-
ol @96@29bmbEMY]R O mo sbsgobom.

stu-is Sromebi - WORKS OF GTU - TPYAbI ITY
Nel (499), 2016




masa BaTmcodneoba —MATERIALS SCIENCE — MATEPUANOBEAEHWE

©sbggbs

Bo@odgdamo  33agg900L  bogydggardy  dog-
590 do@ogigabaryeddmy  bobobE@add @ -
@0 goebeol Ibydgeomdgogyo dgdmbo, Gmdgen-
B0 F9dgg0amoe  3odmygbgdgmos  bobmbEH@yd-
B0 bs@®oydol 3maologrogs@o.

>3 g3 gg9dol  badgbogdm-3@sdHoggmo  Lo-
R9dggenos ob, OmI dmaobomogs@ol blbs®gdo,
bo@ol bofogszgdmsb  gomsw, dgoiogl dmbm-
d9090L, m@ogmdgigdl s  gogdofol  3menody-
O bobglbbgomdgdl, Gmdmgdoi bgals 9Fymdls
o8 9g3obsligbgemols omomo @goJaoygmo  mgoly-
dgdolbs 3m33mbooy®

3odmgamgbsl  Lbgoslibgs

g gbommdgddo.  sdo@md,  bsbmoli3dg@loyeno

bos@@ogdols  maoliognogo@ol  gmddmboigoyd  dgo-

@0BIBOHIGS

©adborgdge  gm@gbrygao  dyHmbol

sboen{os®dm-

338Gy

LAOYJB YO0
b5Jdbgo0ls gm@dodgds 3Mobiodyma aoblbgsgwyg-

3035dn@0sbgdgeo

b5 bo@®oydol Lognogo@dol dgdggdgano s3lgolysb
o babosmegds  domogno [yodgogamdom, mg®-
dmdpy@smbom s 2odmygbgdol domogmo  {9d3g-
@000, O3 gob30BMdgdYaos BHYMIdmbab-
Hob (N&O) sgomebmdbswo  dgdoygbaols ©sbs-

o d9d3g9e0mdom 93330 gendo.

Dgdmembodbygmosb  aodmdobatyg, dgodangds
3035M570mm  babmbE®yd@uagamo bs@moydols 3m-
@obogogoBol Geyma3 dgdgaegmol 3odmggbgds
Lbgs  dby@gomdgogao  jmddmbogogdo  dgd33-
Ggemgdoll s 39Bmbgdols dolowgdoe Lbgowslibgs

(396beasddang bogmogtgdgdols doboby.

1. Y. Tretyakov, M. Fozmat. Nanotechnologies: The alphabet for everyone. 2008, pp. 350-370. (In Russian).

o

A. Tarasova. Heat-resistant matrix on liquid glass and concretes on its base. M., pp. 130-135, 1982. (In Russian).

3. B. Toturbiev. Construction materials on base of the silicate-natrium composition. M.: pp. 200-208. 1988. (In

Russian).

4. A. Toturbiev. Study of the adhesive capacity of the composition matrix on natrium polysilicate, Industrial and Civil

Engineering. 2012, pp. 50-60. (In Russian).

5. A. Toturbiev. Corundum heat-resistant concrete with increased service property Concrete and Reinforcement

Concrete M., 2006, 10-15p. (In Russian).

stu-is Sromebi - WORKS OF GTU - TPY[bI I'TY
Nel (499), 2016

ISSN 1512-0996

116 www.gtu.ge



masa BaTmcodneoba —MATERIALS SCIENCE — MATEPUANOBEAEHWE

UDC 624:693.54
SCOPUS CODE 2501

HEAT-RESISTANT CONCRETE PRODUCED ON NANO-DISPERSION NATRIUM SILICATE COMPOSITE
COHESIVE MATERIAL

T. Esadze Department of Civil and Industrial Engineering Technology and Building Materials,
Georgian Technical University, 68° M. Kostava str., 0175 Thilisi, Georgia
E-mail: e.tamar@mail.ru

Kh. Lejava Department of Civil and Industrial Engineering Technology and Building Materials,
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A. Chikovani, Academic Doctor, Department of Civil and Industrial Engineering Technology and Building Materials,
Faculty of Civil Engineering ,GTU
E-mail: achikovani@gtu.ge

ABSTRACT. One of the highly developed technologies for production of nano-refractory materials is
nanotechnology which is in the starting stages of development with respect to refractory materials.

Heat-resistant concrete produced with cohesive material — nano-dispersion natrium polysilicate, shows high
operational properties in comparison with ordinary heat-resistant concrete, produced with silicate-natrium
composition cohesive material. This is explained by the fact that instead of natrium silicate, in heat-resistant concrete
produced with the nano-dispersion natrium polysilicate composition cohesive material, the low-melting alkaline
component (Na,0) is reduced which in turn increases the operational properties of the heat-resistant concrete, heat
stability, temperature of application, corrosion resistance, etc.

KEY WORDS: (Na,O) alkaline oxide; electro smelted corundum; nano-dispersion natrium polysilicate; silica
modulus.
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YXAPOCTOWKWIA BETOH HA HAHOZIVICMEPCHOM CUJTMKAT-HATPUEBOM KOMMO3LIMIOHHOM
BAXYLLEM

Scaase T.W. [JenapTameHT TEXHOMOMUIA PaXAAHCKOTO W MPOMBILIEHHOTO  CTPOWUTENLCTBA U
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PeLeH3eHTbI:
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AHHOTALNA. OpHoi 13 BLICOKMX TEXHOMOTWIA NPOU3BOACTBA HAHOOMHEYMOPOB SB/ISIETCA HAHOTEXHO/MOTKS,
KOTOpas HaxoAuTCs B CaMOM Hadase CBOEro pasBuTis NPUMEHUTENBHO K OrHeynopam.

YKapocToiikme 6GETOHbI, M3rOTOB/IEHHbIE W3 CBA3YIOLWEr0 HaHOAMCNEPCHOTO MOMMCUAMKATa HaTpus, MoKasam
BbICOKME 3KCMyaTalMOHHble CBOWCTBa, MO CPaBHEHMIO C OObIKHOBEHHLIMU XapOCTOVKMMMK GeToHamMu, KOoTopble
M3rOTOBMIEHbI HA CUMKAT-HATPMEBOM KOMMO3WLIMOHHOM BSDKYLLEM. 3TO OOBSACHAETCA TeM, Y4TO BMECTO CUAMKata
HaTpWsi B XXapOCTOMKMX GETOHaX, KOTOPbIE WM3rOTOB/EHbI HA HAHOAMCNEPCHOM MOSINCUMKAT-HATPMEBOM BSDKYLLEM,
YMEHbLUAETCS WenoYHbIn KoMNoHEHT (Na,O)-nerkonnaBneHHbI COCTaBMSOWMIA, a 3TO, B CBOK OYepefb, NOBbILaeT
3KCM/yaTalUMOHHbIE CBOICTBA XXAapPOCTOMKMX GETOHOB: TEPMOCTOMKOCTb, TeMMepaTtypy NPUMEHEHWS, KOPPO3NOHHYHD
CTOIKOCTb U Ap.

K/TKOYEBBIE C/IOBA: HaHOAMCMEPCHLIA NOMMCUAMKAT HATPUS; CUIMKATHBIA MOAy/b; WenoyHbln okeng (Na,0);
3N1EKTPONABNEHHbIA KOPYHA,

stu-is Sromebi - WORKS OF GTU - TPY[bI I'TY ISSN 1512-0996
Nel (499), 2016 118 www.gtu.ge



masa BaTmcodneoba — MATERIALS SCIENCE — MATEPUANOBEAEHWE

UDC 691.32:620.193
SCOPUS CODE 2501

betonis sull Faturi korozia

samoga Bago da samrewve B o mSeneb B obis teqno B ogiisa da saSeni

masa B ebis departamenti, sagarTve 1 0s teqnikuri universiteti,

samoga Bago da samrewve o mSeneb B obis teqno B ogiisa da saSeni

masa B ebis departamenti, sagarTve 1 0os tegnikuri universiteti,

samoga Bago da samrewve B o mSeneb B obis teqno B ogiisa da saSeni

masa B ebis departamenti, sagarTve 1 0os teqnikuri universiteti,

a. Cigovani
sagarTve B o, 0175, Thi Risi, m kostavas 68°
E-mail: A.Chikovani@gtu.ge

T. esaZe
sagarTve B o, 0175, Thi Bisi, m kostavas 68°
E-mail: e.tamar@mail.ru

x. Bedava
sagarTve B o, 0175, Thi Risi, m. kostavas 68°
E-mail: kh.lejava@gtu.ge

recenzentebi:

Z. garumiZe, stu-is samSenecbBo TFakull tetis samogaBago da samrewve Bo mSeneb B obis

tegno B ogiisa da saSeni masallebis departamentis akademiuri dogtori

E-mail: z.karumidze@yahoo.com

m. BorTqgifaniZe, stu-is samSeneblo

Faku I tetis

samogallago da samrewvello

mSeneb B obis tegno B ogiisa da saSeni masal ebis departamentis akademiuri dogtori

E-mail: m.lortkipanidze@gtu.ge

anotacia: mkveTri temperaturulli cvli-
0 ebebi,

agresiulli wyBebi iwvevs masallebSi bzarebis

atmosferulli teni, mJavebi da sxva
gaCenas da maT nawi Bobriv an srull rRvevas.
masa Baze (betonze) agresiulli zemogmedeba
iwevs korozias, Fizikur-meganikuri Tvisebe-
bis gauaresebas.

ThiBissa da mis SemogarenSi gansakuTre-
biT agtuaBlur problemas warmoadgens sull-
Ffaturi korozia, miwisqueS arsebulli gogir-
dovani wy Bebis gamo, rome Bsac mkveTrad ga-

moxatuli agresiuloba aqvs betonis mimarT.

ISSN 1512-0996
www.gtu.ge

119

su ll Fatebis zemogmedebisas portlandcemen-
tis hidrataciis zogierT produqtTan ¥Fo-
rebSi warmoigmneba naerTebi _ kal ciumis hid-
rosu l Foaluminati, bunebrivi minerall is
etringitis an TabaSiris qvis CaSO4H,0 anall o-
gi, romelTa moculloba bevrad aRemateba
nivTierebebis mocu ll obas,

daZzabu B obas da

reaqciaSi Sesulli

rac iwvevs mniSvne l ovan

betonis struqturis daSBas. betonis koro-
ziisagan dacvis zogadi principebi dafuZne-
bullia nmkvrivi betonis miRebaze minimaBuri
JonvadobiT (Fi ltraciis koeFicientis gaTva-

B iswinebiT) da Ria ForianobiT (wyall STanTg-
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ma), rac regBamentirebullia samSeneb 10 nor-
mebiTa da wesebiT.
sakvanZo sityvebi:

gruntis wylebi;

korozia, sull faturi korozia

Sesavall i
erT-erTi ZiriTadi moTxovna Senobisa da

nagebobisadmi aris xanmedegoba, e.i unari,
rom nagebobam, mzidma da gadamRobma konst-
rugciebma Seasrulos saWiro funqcia eqsp-
l uataciis periodSi. xanmedegoba ganisazRv-
reba masalaze mogmedi agresiull obis xaris-
mdgradobis SefardebiT

agresiulobis zemogmedebaze. masalaze (be-

xis da masalis
tonze) agresiuli zemogmedeba iwvevs koro-
zias, Fizikur-meganikuri Tvisebebis gauare-
sebas. koroziulli procesebi viTardeba
droSi gare an Siga agresiulli Fagtorebis
mogmedebiT, ris Sedegadac xdeba agresiulli
komponentebis  zemogmedeba portHBandce-
mentis (cementis qva)

tebTan da

hidrataciis produg-

iwevs misi struqturisa da
Tvisebebis Secvlas.

korozias SeiZleba hgondes Fizikuri bu-
neba, roca ZiriTadi

agresiulli fagtoria

Fizikuri procesebi, romBebic mindinare-

obs cementis qvasTan gimiuri zemogmedebis

gareSe, magaliTad, cikBuri gayinva da
gadnoba (yinvamedegoba), cikBuri gacxe leba
da gaciveba, mariBebis kristallizacia fo-
rebSi (mariBuri korozia) da gimiuri, ro-
desac agresiulli agentebi cementis gvasTan
erTad axall naerTebs gmnis. gimiuri korozi-
is meganizmis anBogiurad mimdinareobs be-
tonis daSBa biologiuri koroziis dro-

sac, rodesac zogierTi bagteriis cxovell-
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myofeli mogmedebis

(mJavebi),

Sedegad warmoiSoba
nivTierebebi romlebic betonis
daS Bas iwvevs.

arsebobs betonis gare korozia, roca ag-
resiull i agentebi xvdeba betonis struqtu-
raSi garedan, Siga korozia ki, roca agre-
siulli agentebi Sedis betonis strugturaSi
mis komponentebTan erTad, betonis narevis

damzadebisas.

ZiriTadi nawi Bi

CvenTvis gansakuTrebiT agqtuaBluri prob-
Bema sull Faturi koroziaa, Thbilisis miwis-
qveSeTSi

gamo.

arsebulli gogirdovani wyBlebis

sull Fatebis uaryofiTi gavlena betonze
cnobi Bia 1877 wl idan. sull fatebis zemogmede-
bis dros porthlandcementis hidrataciis zo-
gierT produqtTan, ForebSi warmoigmneba na-
erTebi _ kalBciumis hidrosull foall uminati,
bunebrivi
3CaS0431H,0 an TabaSiris qvis CaSO4H,O ana-

Bogi, romel Ta moculloba bevrad aRemateba

minerallis etringitis _ 3CaO-Al,Os

Sesulli nivTierebebis mocu ll obas,
mniSvne Bovan daZabul obas da

daSHas

reaqciaSi
rac iwvevs

betonis strugturis (etringitis

moBuri moculloba 8-jer aRemateba Cs;A-s

mocu B obas):

Ca(OH),+ Na,SO4(Mg SO,) + H,0
CaSO0,2H,0+ NaOH(Mg(OH),)
3Ca0-Al,0;-3H,0+3CaS04-2H,0+nH,0
3Ca0-Al,0;-3CaS0,4(30-32) H,O
sull Fatebs Soris betonisaTvis yvelaze
saSiSia amoniumis sull Fati (NH,),SO, garkve-
ull pirobebSi, kerZod 2 _5°C temperaturaze
cementis qvis struqgturaSi SeiZleba warmo-
hidrosu I Fokarbosilli-

ignas kall ciumis
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kati taumasiti CaSiO,CaC0;CaS0O,-15H,0, ro-
melic etringitis warmogmiT betons daS-
Bis. daball temperaturaze (10°C-ze nak I ebi)
aRiniSneba sull faturi koroziis ufro in-

tensiuri ganviTareba, radgan am SemTxve-
vaSi, Ca(OH),-is momatebu B i xsnadobis gamo,
izrdeba Forebis siTxis pH, rasac mivyavarT
agtiuri etringitis an meore tipis etrin-
gitis FormirebasTan, rome I Ta kristallebis
zomebia 1.2 mkm sigrZiT da 0,1..0,2 mkm sisqiT
da romBebic, didi

sorbciis gamo, iwvevs moculobis zrdas da

raodenobis wyBlis ad-

cementis qvis daSHBas. garda amisa, tau-
masitis warmogmnisas Tavisuf B deba Al,O; rac
etringitis warmogmnis dasawyisia da kall ci-
unis hidrosi likatidan ixarjeba SiO, rasac
mivyavarT maT gadakristalebasTan. sull fo-

aluminaturi korozia naT Blad mJRavndeba,
roca SO/ -is Semcve Boba metia 300 mg/l-ze,

TabaSirovani, roca SO,*-is Semcve 1 oba metia

1000 mg/ M -ze, magram gaci BebiT nakBebi ro-
Bi eniWeba sull FoaluminaturTan SedarebiT
S0,%-is 4000g/m B-ze Semcve I obamde.

sull Faturi (lll saxeobis) koroziis gare
niSnebia mocu B obis (wrFfivi zomebis) gadi-
deba da bzarebis gaCena. daSHis stadias
win uswrebs “moCvenebiTi keTi B dReoba”, ro-
ca meoreulli etringitis warmogmnis Sede-
gad xdeba Forianobis Semcireba, simtkicisa
da drekadobis modullis momateba. sull Fa-
tebis mogmedebisas betonis mdgradobis
amaR Bebis gadamwyveti Fagtoria C;A SezRu-
dulli Semcve Bobis portHlandcementis, ker-
Zod
(C3A<5%, C,AF+ C3;A<22%, C3A<50% ) gamoyeneba.

simkvrivis (betonis wyaBuJonobis) amaR Beba

su I Fatmedegi portlandcementis

aseve xells uwyobs betonis mdgradobis

matebas. es Ffaqti asaxulia betonis koro-

ziisagan dacvis normebSi (cxr.l)

cxrillil

garemos agresiull obis maCveneb I ebi

su I Fatebis Semcve Bi SO, mg/H,
B} Txevadi garemos agresiu ll obis o
cementi _ _ _ betonze agresiull i
maCvenebe B i, betonebisaTvis _ .
i mogmedebis xarisxi
wya BuJonobiT
W8 W10...W14 W16...W20
I joguFi 425..850 850...1250 1250...2500 susti
port B andcementi 850...1700 1250...2500 2500..5000 saSuallo
T'OCT 10178-85 >1700 >2500 >5000 Zhieri
I joufi 2550...5100 5100...6000 6000...7500 susti
igive cementi, mxolod C;S-
Semcve B obiT 5100...6800 6000...7500 7500...10000 saSuallo
<65%,
C3A<7%,
C3A+C,AF<22%, >6800 >7500 >10000 Zhieri
H ggufi 5100...10200 10200...12000 12000...15000 susti
su ll Fatmedegi cementi 10200...13600 12000...15000 15000...20000 saSuallo
I jguFfis porthlandcementi o
e _ >13600 >15000 >20000 Zhieri
modiFikatorebiT mk+sp an mb-01
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SeniSvna. rusulli (sabWoTa kavSiris) stan-
darti,
portBandcementze (FOCT 10178) damzadebu-
Bi W8 wyaluJonobis betonisaTvis garemo
sull fatebis SemcveB obiT 1800 mg/l

mogmedia CvenTanac. ase, magaliTad,

igneba
Zhier agresiulli, xolo W20 wyaBluJonobis
betonisaTvis _ sustad agresiulli.
dros betonis

sull Ffaturi koroziis

muSaobis saorientacio vadas afaseben

Semdegi pirobebis gaTvall iswinebiT:

T garkveul'i drois ganmavB obaSi (6 Tve,

1 wel'i) qsull Fationebis (S0,%) dagrove-

bis siCqariT raRac h fenaSi, magall iTad,

5 mm. Sefaseba xdeba WNaboratoriuli

gamocdis Sedegad,;

mocemu Bi betonisaTvis Q sull Fatebis

dasaSvebi zRvrulli Semcve BobiT, rome-
Bic ganisazRvreba cementis alunminis
Semcve B obiT;

realuri “mocullobiT”, ei betonis dam-

cavi a Srisn=a/h FormuliT:

T=n—-Ty
2W

magal iTi. roca Q=8%, t,, =6 Tve, q=1,5%, n=4,
miviRebT Tt =57 wells; roca ¢=2,5% (nak I ebad

mkvrivi betoni), miviRebT 1=20well s

cxrilli 2

agresiulli garemos pirobebSi betonze

wayenebu B i moTxovnebi

betonis Jonvis maCveneb l ebi
) ) ) pirdapiri iribi
betonis Jonvis pi- - . — — =
S _ betonis Ffilltraciis masiTi wya B cementis
robiTi maCveneb l ebi ) oL i
wya B uJonobis koeFicienti wya I STanTqnma, Fardoba w /c
marka sm/wm K(f) % araumetes
norma Buri Jonvis
, w4 210°9..7.10°° 4,7.57 0,6
betoni
daballi Jonvis be-
_ W6 610102109 42.4,7 0,55
toni
gansakuTrebiT  da-
_ _ _ W8 11010, 6.10°10 4,2-mde 0,45
ball i Jonvis betoni

SeniSvna. betonis marka wyaBuJonobaze da Filltraciis koeFficienti unda ganisazRvros

mogmedi standartebis mixedviT.

me-2 cxrillSi moyvaniBi
Ffardobis

betons.

wya B STanTagmis

da wyall cementis maCveneb B ebi

ekuTvnis mZime msubugi  betonis

wya I STanTgma unda ganisazRros koeFicient-
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ze gadamravBlebiT, romelic tolia mZime

betonisa da msubugi betonis simkvriveTa
Ffardobisa betonis wyall cementis Ffardobis

maCvenebe i (cxr.2) und gamrav B des 13-ze.
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cxrilli 3
k B asebi eqsp Buataciis pirobebis mixedviT
kB asi eqspluataciis pirobebiT
agresiulli agenti XAl XA2 XA3
gruntis wy Bebi
50,7, mg/ 200..600 601...3000 3001...6000
pH 55<pH< 65 45 <pH<55 40 <pH<45
COy, 4o/ 15..40 41..100 > 100
NH,, mg/ 1l 15..30 31..60 61..100
Mg2+, mg/ I 300...1000 1001...3000 > 3000
grunti
50,7, mg/kg 2000...3000 3001...12000 12001...24000
mJavebi, m B /kg > 200 ararekomendebu ll ia
daskvna rianobiT (wyalSTanTgma), rac reglamenti-
betonis koroziisagan dacvis =zogadi rebulia samSenebBo normebiTa da wesebiT
principebi dafuZnebulia mkvrivi betonis (CXrz2). evropis normebiT garemos agresiu-
miRebaze, minimaBuri JonviT (Filltraciis HBoba miRebulia egspBuataciis kHNlasebis

koeFicientis gaTvaliswinebiT) da Ria fo-
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ABSTRACT. Sharp changes of the temperature, atmospheric humidity, acids and other corrosive waters cause
cracking and eventually, full or partial demolition of materials. The effect of corrosive medium on the material
(concrete) causes corrosion and deterioration of its physical and mechanical properties.

For Thilisi and its surroundings sulphate corrosion is a priority problem, as the underground sulphate water is very
aggressive towards concrete. With sulphate influence on certain products of portland-cement hydration, compounds
of calcium hydrosulfoaluminate occur in pores, which is the analogue of Ettringite, a natural mineral or gypsum stone
CaS0,-H,0. Their volumes greatly exceed the volumes of matters in reaction, which causes considerable stress and
concrete structure failure. General principles of concrete protection from corrosion are based on production of dense
concrete, with minimum passing (by ratio of filtering) rate and with open porosity (water reducing) as specified in the
construction standards.

KEY WORDS: corrosion; subsoil water; sulphate corrosion.
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AHHOTAL/A. Pe3kne TemnepaTypHble M3MEHEHMS, aTMOC(epHas BNaXKHOCTb, KACMOTbI U Ap. arpeccuBHble BOAbI
CMOCOGCTBYIOT MOSB/IEHUIO TPELLMH B MaTtepuanax, a 370, B CBOK ovepefb, BbI3bIBAET UX YACTUYHOE WK MOJSHOE
paspylieHune. [eiicTBrne arpeccuMBHOl cpefbl Ha GETOHbI BbI3bIBAET KOPPO3UIO 1 yXyALLEeHNe HU3NKO-MEXaHNYEeCKMX
CBOMCTB.

AKTyanbHOM npobnemoit ana ropoga TOGUAMCKM M €ro OKPEecTHOCTE SABMSIETCS Cynb(aTHas Kopposws, M3-3a
NOA3EMHBIX Cy/b(haTHbIX BOA, KOTOPbIE MMEKT PE3KO BbISB/IEHHYKO arpecCyBHOCTL MO OTHOLIEHMIO K 6eToHam. Mpu
B3aMMOZENCTBUM CyNb(aToB C HEKOTOPbIMW MPOAYKTaMu ruaparauum noptiaHALeMeHTa, B Nopax BO3HUKaT
COEAUHEHUNS TUAPOCYNbHOATIOMUHATOB Ka/lbLns, KOTOPbIE SBAKOTCA aHasioramy NPMPOAHOTO MUHepasa 3TPUHInTa,
UM rmncoBoro kamHsl - CaSO4-H,O, 06bEM KOTOPOro MpeBbillaeT 00bEM BELLECTB, BXOAALWMX B peakuuto, 37O
BbI3bIBAET OCOObIE HAMPSHKEHWS U pa3pyLLEHNE CTPYKTYPbl 6eTOHa.

O6uwme NpuHUMNbI 3aWwmTbl 6ETOHA OT KOPPO3MKN 0B0CHOBaHbI Ha NOJy4YEHNE NIOTHOrO GETOHA ¢ MUHUMAIBHOWA
MPOHULAEMOCTbIO (MO KOAPMUMEHTY (uUnbTpauum) M C OTKPbLITOA MOPUCTOCTbIO (BOAOMOI/IOWAEMOCTb), YTO
pernameHTMPOBaHO CTPOUTE/bHLIMM NPaBMAaM1 U HOPMaMM.

K/TKOYEBBIE C/TIOBA: rpyHTOBbIE BOAbI; KOPPO3US; Cy/b{aTHas KOpposus.
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ABSTRACT. Fracture toughness is a property of a material to resist crack propagation.

For testing crack-resistance the approximate method of determining fracture toughness, integral J; was applied.
Limited, small dimensions of the testing material determined the choice of the method - 7 x 14 x 130 mm with sharp
notch in depth of 5 mm. The fatigue crack was pre-nucleated on a Drozdowski shaker. The frequency of the variable
load at the time of crack initiation was 5-10 Hz. Samples with cracks were tested by the three-point bending with the
charts record to the various points of crack propagation.
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AHHOTALMA. TpelwMHOCTOMKOCTb SBNSETCS 0COBEHHOCTLH MaTepurasia NPOTUBOCTOSATL PACMPOCTPAHEHUIO TPELLVH.

[ns ucnbiTaHWs Ha TPELLMHOCTOMKOCTb HaMu OblN M36paH NPUBAMXKEHHbI METOA OnpeaeneHns TPELWMHOCTON-
KOCTW, nHTerpan J1.

OrpaHunyeHHble Masible pasmepbl UCMbITYEMOrO Martepuana onpegennnn Bbl6op 3Toro metoga. Pasmepsbl
ncnbITyeMblx 06pa3yoB 7 x 14 x 130 MM, C OCTPbIM HaApPe30M rybnHOM 5 MM. YCTanocTHas TpeluHa bbina 3apaHee
3apoXgeHa Ha Bubpatope [po340BCKOro. Yactota U3MEHEHWUS MEPEMEHHON Harpy3km B MOMEHT 3apOXAeHus
TpewwuHbl 5-10 My,

O6pasLbl C 3apOXAEHHON TPELYMHON UCMbITLIBA/INCH HA TPEXTOUEYHOM M3rMGe Npu pacnpoCTPaHEHUN TPELLMHBI
[10 pa3HbIX pa3MEPOB C 3aM1CbI0 gUarpamm.

KNKOYEBBIE C/IOBA: uHTerpan J;; KOHTPO/AUpPYyemMas MpoKaTka; HopManm3auus; pacrnpocTpaHeHWe TPeLUMHb;
TPeLLMHa; TPELLMHOCTOMKOCTb.
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PRODUCTION OF WELDABLE (C < 0,22%; Ceq < 0,43%) UNIFIED REBAR B500W WITH YIELD
STRENGTH 6, > 500 N/mm?, HOT ROLLED, WITHOUT HEAT TREATMENT
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ABSTRACT. Austenite fragmentation, increase of secondary phase dispersion, uniform distribution of alloying
elements in matrix "release”, bases of the alloying elements and the introduced phases in a matrix increase crack
resistance. Effect of so-called "new phenomenon" is added to this factor - chemical composition of alloy + "loop™
<(Ti+N+V)> + treatment during technological process provide so-called "new phenomenon" influence, which increases
strength with plasticity preserved. For example, rolling of selected steel 3sp on bar-rolling mill + "loop™ <(Ti+N+V)>
provide weldable rebar B500W (C<0,22%; Ceq<0,43%) without heat treatment. Industrial approbation of this
technology was successfully realized (NN25*; 18™": 16": 12! mm) and is ready for widespread embedding.

KEY WORDS: "new phenomenon" influence; chemical composition of alloy +"loop" <(Ti+N+V)> + treatment during
technological process; strength improvement plasticity preserved.
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NnPON3BOACTBO CBAPV/IBAEMOW (C<0,22%; CE<0,43%) YHI/ICDI/ILI,I/IPOBAHHOI7I APMATYPbI
B500W C MPEAE/TOM TEKYYECTW 62>500H/MMm? B TOPSIYEKATAHHOM COCTOSIHUW, BE3
TEPMUYECKOW OBPABOTKI
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AHHOTALIAA. ®parmeHTaums aycTeHWTa, YBeNUYEHWe [AMCNEPCHOCTM BTOPWUYHLIX (ha3, paBHOMeEpPHOe pac-
npegeneHne NervpyroLLmnx 3n1emMeHToB B MaTpuLle, ,,0cBOO0XAEHME" OCHOBbI OT HUX MOBLILIAKT TPELUMHOCTONKOCTb. K
3TUM (hakTopam [06aBMIOCE BAUSHME T. H. ,,HOBOrO (heHOMEHA" - XMMUYECKUiA cocTaB criasa + ,lwneig” <Ti+N+V> +
06paboTka B TEXHONOTMYECKOM MPOLECcCe, YTO MOBbIWAET MPOYHOCTb C COXPAHEHWEM NIacTUYHOCTW. Hanpumep,
MpoKaTka CEeNeKTPOBAHHOM cTan 3CM Ha COPTOMPOKATHOM CTaHe + ,wnend” <Ti+N+V> obecneunBaroT nonyyeHne
6e3 TepMMyeckoii 06paboTKM XopoLuo cBapmBaeMoli ( C<0,22%; CE < 0,43% ) apmartypbl BSOOW.

3Ta TEXHOMOrMA YCMELHO MPOLUa MPOMbILNEHHY anpobauuio (NN25%; 18™; 16™; 12 v ) v rotosa ans
LUIMPOKOTO BHEAPEHUS.

KMHOYEBBIE CNOBA: BnvsHWe ,HOBOrO (eHoMeHa"; NOBbIWEHWE MPOYHOCTU; COXpaHeHWe MAacTUYHOCTH;
XUMWYECKNMIA cocTaB cnaga +,wnend” <Ti+N+V> + 06paboTka B TEXHO/IOMMYECKOM MpOLiecce.
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