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В О С П ОМ И Н А Н И Е  

 

ГАЛИНА НИКОЛАЕВНА МАСЛЕННИКОВА 

 

Кафедра технологии силикатов и технологии, инспекции и контроля 

керамических, полимерных и бионаномедицинских композиционных мате-

риалов Грузинского Технического Университета и Грузинское Керамическое 

Общество с большой скорбью узнали о кончине выдающегося ученого, 

благородного, добропорядочного, обаятельного человека, уважаемой 

Галины Николаевны Масленниковой. Галина Николаевна в течение долгих 

лет сотрудничала с керамиками Грузии. Как  ученый  мирового масштаба с 

широким диапазоном знаний, она открыла путь в области науки и  

технологии керамики многим молодым ученым. Весь свой опыт и знания передавала им. Она была 

оппонентом профессоров З. Ковзиридзе, Е. Харашвили, Г. Лоладзе и других. 

Галина Николаевна оставила неизгладимый след в установлении не только научных контактов, 

но и просто человеческих отношений. Взаимоотношение с ней было всегда праздником.  

Доброжелательная, своей бескорыстностью, огромной человеческой  теплотой  всегда украшала нашу 

жизнь. Память о ней останется надолго в сердцах её грузинских коллег. 

 
ПРОФЕССОР ЗВИАД КОВЗИРИДЗЕ,  ЗАВ. КАФЕДРОЙ ТЕХНОЛОГИИ, ИНСПЕКЦИИ И КОНТРОЛЯ 

КЕРАМИЧЕСКИХ, ПОЛИМЕРНЫХ И БИОНАНОМЕДИЦИНСКИХ КОМПОЗИЦИОННЫХ МАТЕРИАЛОВ 

ГРУЗИНСКОГО  ТЕХНИЧЕСКОГО  УНИВЕРСИТЕТА,  ЧЛЕН  СОВЕТА  ВСЕМИРНОЙ  ФЕДЕРАЦИИ  КЕРА‐

МИКОВ  И  ЕВРОПЕЙСКОГО  КЕРАМИЧЕСКОГО  ОБЩЕСТВА,  ПРЕЗИДЕНТ  ГРУЗИНСКОГО  КЕРАМИ‐

ЧЕСКОГО ОБЩЕСТВА. 
 

ГРУЗИНСКОЕ КЕРАМИЧЕСКОЕ ОБЩЕСТВО. 
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В ПАМЯТЬ О ГАЛИНЕ НИКОЛАЕВНЕ МАСЛЕННИКОВОЙ 

(1926‐2014) 

  

23 августа 2014 года ушла из жизни одна из могикан керамической науки нашей страны 

Масленникова Галина Николаевна, профессор, д.т.н., заслуженный деятель науки и техники РФ, автор 

многочисленных научных публикаций, член диссертационных Советов в различных вузах страны, член 

экспертного Совета высшей аттестационной комиссии СССР и РФ (ВАК). 

Галина Николаевна Масленникова, 9 февраля 1926 года рождения, была родом из Твери. Во 

время Великой отечественной войны она, юная девушка, до измождения пахала на тракторе 

колхозные поля, таким образом внося свою лепту в достижение великой победы. Вероятнее всего 

этот жизненный опыт сковал ее характер, бескомпромиссный, уважительный и терпимый к 

окружающим, преданный делу и своим ученикам, любящей семью и близких людей. 

После войны Галина Николаевна поступает в Московский химико-технологический институт им. 

Д.И. Менделеева, который заканчивает с отличием в 1949 году. После окончания института начинает 

работать в Государственном исследовательском электрокерамическом институте (ГИЭКИ) в г. Москве 

инженером-технологом. После защиты диссертации на соискание ученой степени кандидата 

технических наук в МХТИ им. Д.И. Менделеева в 1951 году ее переводят на должность старшего 

научного сотрудника ГИЭКИ. Вскоре в 1952 году ей доверяют руководство научной группой в этом 

институте. 

Галина Николаевна представляет свою докторскую диссертацию, посвященную проблеме 

керамики, которую блестяще защищает и в 36 лет становится молодым доктором технических наук. 

В 1962 году возглавляет кафедру в Московском инженерно-экономическом институте им. 

Серго Орджоникидзе. С 1975 по 1986 год Галина Николаевна декан факультета управления в 

химической и металлургической промышленности, в преобразованном приказом Минвуза СССР в 

Московский институт управления, в настоящее время этот институт носит название Государственный 

университет управления им. Серго Орджоникидзе. 

За время своей трудовой и научной деятельности Галина Николаевна подготовила более 50 

учеников, в том числе кандидатов и докторов наук. География ее учеников не имеет границ, в 

настоящее время они возглавляют кафедры, преподают в институтах, университетах, работают в 

керамических производствах не только в нашей стране, но и в Болгарии, Германии, Эстонии, 

Белоруссии, Кыргызстане, Молдове, Украине, Узбекистане. 

Зачастую являлась официальным оппонентом многих диссертаций, посвященных проблемам 

переработки керамического сырья, совершенствования технологии тонкой керамики (фарфора), 

разработки новых видов керамических красителей, новых методов определения качества керамики, 
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в том числе белизны фарфоровых изделий и др., подвергая справедливой критике представленную 

работу, всегда тепло, уважительно и по-доброму относилась к диссертантам. 

Научные идеи Галины Николаевны по совершенствованию технологических процессов 

изготовления фарфоровых изделий после многочисленных апробаций внедрялись в предприятих по 

выпуску керамических красок, электротехнического и художественного фарфора, на Дулевском 

красочном заводе «Электроизолятор», в производственном объединении «Гжель» и др. Научный 

вклад профессора, д.т.н. Масленниковой Г.Н. в керамические производства неоценим. 

Технические советы на производственном объединении «Гжель» с участием д.т.н., профессора 

Масленниковой Г.Н. всегда имели научный характер, проходили очень оживленно. Рассматривая 

проблемы повышения качества выпускаемой продукции, Галина Николаевна всегда обращала 

внимание производственников на проведение глубоких исследований как традиционными, так и 

нетрадиционными методами в различных областях технологического процесса - переработки сырья, 

картирования печи, технологического контроля и др. 

Обширные и своевременные консультации, проведенные Галиной Николаевной, позволяли не 

только решать сложные технологические задачи на заводе, но и поднимали уровень квалификации 

технического персонала. 

Идея Масленниковой Г.Н. - профессора, д.т.н., заслуженного деятеля науки и техники РФ по 

созданию керамического научного центра в «Гжели», где сосредоточены многочисленные кера-

мические предприятия различного характера (электротехнический и технический фарфор, майолика, 

художественный и бытовой фарфор, фарфор народно-художественного промысла и карьер глины), и 

сегодня очень актуальна. 

Светлая память великому ученому, большому учителю и другу. 

  

Русович‐Югай Л.Х., к.т.н., доцент, Лауреат Гос. Премии 

СССР, Гжельский государственный художественно‐

промышленный институт (ГГХПИ). 
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gogi WiraqaZe 

 

 

gamoCenili qarTveli mecnieri, ekologiis mecnierebaTa 

akademiis namdvili wevri, qimiis mecnierebaTa doqtori, „sapatio 

maswavleblis“ wodebis mflobeli da Rirsebis ordenosani 

profesori giorgi (gogi) WiraqaZe qarTvel qimikosTa erT-erTi 

TvalsaCino warmomadgenelia. marTalia xanmokle iyo misi Semoq-

medebiTi gza, magram SeZlo mniSvnelovani kvali daetovebina da 

Tavisi sityva eTqva organuli qimiisa da radiaciuli qimiis 

ganviTarebis istoriaSi.  

impulsuri radiolizis meTodiT man pirvelma Seiswavla radiolizis produq-

tebis mokle sicocxlisunariani nawilakebis buneba da kinetika. gamoikvlia 

agreTve radiolizis molekuluri produqtebis buneba da Tvisebebi. misi Sede-

gebis safuZvelze daadgina sulfhidriluri naerTebis radiaciuli Txevad fazuri 

daJangvis reaqciis meqanizmi. gogi WiraqaZem SeimuSava ionizebuli gamosxivebisagan 

qimiuri dacvis meTodi da alifaturi, cikluri disulfidebisa da sulfidebis, 

alkansulfomJavebis, TiocianmJavas sinTezis preparatuli meTodebi, romlebic 

xasiaTdeba maRali gamosavlianobiTa da didi sisufTaviT; aRniSnul Tematikaze 

gogi WiraqaZem daicva sakandidato da sadoqtoro disertaciebi. aseve mniSvnelo-

vani Sedegebi aqvs miRebuli elementorganuli naerTebisa da saRebrebis, ZiriTa-

dad azosaRebrebis sferoSi. warmatebiT ganaxorciela axali siliciumSemcveli 

azosaRebrebis sinTezi, misi xelmZRvanelobiT SemuSavda azosaRebrebis sinTezis 

sruliad axali meTodologia. sinTezirebul iqna ramdenime aTeuli, axali, 

specialuri optikuri Tvisebebis mqone saRebrebi. profesori gogi WiraqaZe iyo 

200-ze meti Sromis, maT Soris 12 saxelmZRvanelos, 15 meToduri miTiTebis, 2 

monografiis, 6 saavtoro mowmobis, 2 patentis avtori. misi samecniero Sromebi 

organuli, radiaciuli qimiis, pedagogikis dargSi cnobilia rogorc 

saqarTveloSi, ise mis sazRvrebs gareT. 

mravalmxriv samecniero saqmianobasTan erTad igi aqtiur pedagogiur saqmiano-

basac eweoda. rogorc pedagogma ganumeorebeli kvali datova. pedagogiur moRva-

weobas eweoda Tavdapirvelad sulxan-saba orbelianis saxelobis Tbilisis 

saxelmwifo pedagogiur universitetSi, Semdgom moRvaweba gaagrZela saqarTvelos 

teqnikur universitetSi (1981 wlidan sicocxlis bolomde muSaobda saqarTvelos 

teqnikuri universitetis organuli qimiis kaTedris gamged). paralelurad 

muSaobda pirvel saSualo skolaSi qimiis maswavleblad. kiTxulobda leqciebs 

abiturientebisaTvis saqarTvelos televiziiT, regularulad kiTxulobda leq-
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ciebs pedagogebisaTvis. maswavlebelTa maswavlebeli – ase uwodebdnen mas, rac 

mis ganumeorebel pedagogiur niWs xazs usvamda. misi yoveli leqcia, yoveli 

gakveTili xelovnebis nimuSi iyo. Sinaarsiani, emociuri, asociaciebiT datvir-

Tuli, artistuli bunebiT, lamazad da martivad gadmocemuli qimiis sakiTxebi, 

pedagogikis Sedevri iyo... saqmisadmi siyvaruli, axalgazrduli SemarTeba, 

pedagogiuri alRo udides rols asrulebda studentTa da moswavleTa Soris 

didi siyvarulisa da avtoritetis mopovebaSi. 

is iyo saocrad didi pirovneba, ganaTlebuli, namdvili inteligenti, gul-

wrfeli, sando; guliT ganicdida yvelafers, yvelas gulSematkivari, gulwrfe-

lad iziarebda garSemomyofTa satkivarsa da gasaWirs. mizandasaxuli, pirdapiri, 

yovelTvis gulmarTali iyo. yvelas xiblavda misi maRali inteleqti, didi Sina-

gani uSualoba da saocari SemoqmedebiTi cecxli. misi humanuroba, keTil-

Sobileba harmoniulad iyo Sexamebuli mis samarTlian, mkacr momTxovnelobasa da 

principulobasTan, rac ganapirobebda gogi WiraqaZis pirovnebis originalobas.  

aristokratiuli garegnobisa da sulis adamiani qarTuli kulturis didi 

gulSematkivari da ubadlo Semfasebeli iyo. musikis Tavdaviwyebulma siyvarulma 

igi klasikuri musikis uaRresad did damfaseblad da mcodned aqcia.  

mis mier saxelovnad gavlili cxovrebis gza, maRali profesiuli avtoriteti 

da sayovelTao sazogadoebrivi aRiareba qveynisa da xalxisaTvis gaweuli Tavda-

debuli Rvawlis naTeli magaliTia. rogorc mecnierma da axalgazrdobis 

aRmzrdelma Rirseuli adgili daikava Cveni qveynis istoriaSi. RmerTma naTelSi 

amyofos misi suli, valmoxdili mSobeli qveynisa da eris winaSe.  

 

 

saqarTvelos teqnikuri universitetis reqtorati, 

qimiuri teqnologiisa da metalurgiis fakulteti 
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mecniereba da teqnologia 
 
 
 

 

uak 523.684 
bunebrivi minebi 
i. berZeniSvili 

qimiuri da biologiuri teqnologiebis departamenti, saqarTvelos teqnikuri universiteti, 
saqarTvelo, 0175, Tbilisi, kostavas 69 
 
E-mail: i_berdzenishvili@gtu.ge 

 

 
reziume: ganxilulia dedamiwaze napovni 

araorganuli bunebrivi minebis – teqti-

tebis, obsidianebis, leSatelieritis, mTva-

ris minebis warmoSoba, Sedgeniloba da Tvi-

sebebi. naCvenebia, rom minis, rogorc masa-

lis Seqmna bunebis mibaZva da ganmeorebaa. 

 
sakvanZo sityvebi: bunebrivi minebi; teq-

titebi, obsidianebi, leSatelieriti, mTva-

ris minebi. 

 
 
1. Sesavali 
bunebrivi minebi (qarva, vulkanuri warmo-

Sobis mina) adamianisTvis uZvelesi droidan 

aris cnobili. dedamiwaze bunebrivi minebi 

arsebobda pirvelyofili adamianis gamoCe-

namde anu gacilebiT ufro adre, vidre ada-

miani aiTvisebda minis xelovnurad warmoe-

bas da misgan mravali nakeTobis damzadebas. 

minis warmoeba daiwyes Zv. a. IV aTaswle-

ulSi (Zv. egvipte, wina azia) [1-3]. 

pirvelad bunebrivi da teqnikuri minebis 

msgavsebaze 1752 wels m. lomonosovma miu-

TiTa cnobil „werilSi" minis sargeblis 

Sesaxeb“. masve didi wvlili miuZRvis fera-

di minis warmoebis ganviTarebaSi. 

 
2. ZiriTadi nawili 
dedamiwaze napovni araorganuli buneb-

rivi minebis jgufs ganekuTvneba [1, 2, 4]: 

• teqtitebi, 

• obsidianebi, 

• leSatelieriti, 

• mTvaris minebi. 

muzeumebSi saocar eqsponatebs Soris 

mnaxvelebs TvalSi xvdeba sakmaod ucnauri 

minisebri sxeulebi – garegnulad es aris 

mwvane, yavisferi, zogjer Savi an moyviTa-

lo feris minis kenWebi da naWrebi (gam-

Wvirvale da gaumWviri).  

me-20 saukunis dasawyisSi am ucnaur 

sxeulebs teqtitebi uwodes, berZnulidan 

teqtos niSnavs gamdnars. 

teqtitebi sxvadasxva zomis da formis 

gvxvdeba – konusuri, diskosebri, firfito-

vani, aseve TefSis, hantelis, bolqvis an 

wveTisebri formis; aqvs SemomlRvali zeda-

piri (sur. 1) [1, 2, 4–7 ]. 

sayovelTaod aRiarebuli hipoteza teqti-

tebis warmoSobis Sesaxeb ar arsebobs. zo-

gierTi hipoTeziT isini meteoritebadaa miC-
neuli. aris safuZveli vivaraudoT, rom teq-

titebi warmoqmnilia dedamiwasTan astero-

idebis, meteoritebis an kometebis Sejaxebis 

Sedegad da galRobili miwieri mTis qanebis 

natexebs Seadgens. mecnierebi aseve ar gamo-
ricxaven, rom teqtitebi mTvaris vulkanuri 

kraterebis lavis namsxvrevebia [2, 4–7].  

es idumali warmoSobis qvebi aRmoCeni-

lia yvela kontinentze, maT Soris antarq-

tidazec. mopovebis adgilis mixedviT, aris 

teqtitebis sxvadasxva saxeoba: moldavitebi, 

indoSinitebi, avstralitebi, filipinitebi, 

iavanitebi, jorjiatebi, tibetis teqtitebi 

da sxva [2, 4, 5]. 

pirvel cxrilSi gTavazobT bunebrivi mi-

nebis qimiur Sedgenilobas [1, 2, 4, 8–11]. sxva 

bunebriv minebTan SedarebiT teqtitebSi 

wylis Semcveloba naklebia da ≈ 0,02 % 

Seadgens. 

aRsaniSnavia, rom bunebrivi minebis Sed-

genilobaSi Sedis igive komponentebi, rac 

Tanamedrove samrewvelo minebSi. 
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sur. 1. teqtitebi 

 

 

bunebrivi minebis qimiuri Sedgeniloba 
 

ოქსიდებ

ი 

ოქსიდების შემცველობა, მას.% 
ტექტიტები ობსიდიანები მთვარის მინები ლეშატელიერიტი 

SiO2 69,94 – 80,64 73,34 – 76,78 33,4 – 48,8 99 
Al2O3 10,01 – 13,68 12,09 – 14,11 4,6 – 9,6 - 
Fe2O3 0 – 1,23 0,47 – 1,74 - - 
FeO 2,22 – 5,3 0,6 – 1,27 16,5 – 24,7 - 
TiO2 0,64 – 1,1 0 – 0,9 0,26 – 16,4 - 
CaO 1,98 – 3,52 0,38 – 1,41 6,27 – 9,4 - 
MgO 1,6 – 3,33 0,03 – 0,36 12,1 – 19,9 - 
BaO - 0 – 0,31 - - 
MnO 0,1 – 0,28 0 – 0,33 0 – 0,3 - 
Na2O 0,65 – 1,8 3,79 – 4,96 0 – 0,49 - 
K2O 2,02 – 3,16 1,26 – 4,93 0 – 0,29 - 
Li2O - 0 – 0,06 - - 
P2O5 - 0 – 0,43 - - 
Cr2O3 - - 0,4 – 0,92 - 
SO3 - 0 – 0,29 - - 
ZrO2 - 0 – 0,01 - - 

 

obsidianebi mJava Sedgenilobis vul-

kanuri minebia (SiO2 > 70 mas.%), sxvadasxva-

feri, hgavs mura-wiTelidan Savamde Sefe-

ril Cveulebriv minebs (sur. 2). aqvs niJa-

risebri, basri monatexi. teqtitebisagan gan-

sxvavebiT, osidianebi naxevrad gamWvirvalea, 

simagre mineralogiuri skaliT – 5, Seicavs 

0,5%-mde wyals. am minisebri vulkanuri 

qanis struqturul-teqsturi Taviseburebaa 

masSi magnetitis, piroqsenis, plagioklazis, 

rkinis da magniumis metasilikatebis werti-

lovani CanarTebi [1, 2, 8–10]. 
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sur. 2. obsidianebi 

 

plinius ufrosis Tanaxmad (77 Zv. a.), ob-

sidiani aRmoaCina romaelma obsidiusma 

(Obsidius). aqedan momdinareobs obsidianis 

qvis saxelwodeba [10]. qvisa da brinjaos 

xanaSi obsidianis anatkeCebisagan amzadeb-

dnen iaraRs, isris pirebs, safxekebs da sxv. 

obsidianebi didi raodenobiTaa saqarTve-

los, somxeTis, iranis da TurqeTis teri-

toriaze. 

leSatelieriti – bunebrivi kvarcis mina 

[1–3]. pirvelad aRwera v. severigma 1817 wels 

mecnierebaTa akademiis teqnologiur Jur-

nalSi (peterburgi). is iyo qviSian bor-

cvebSi napovni 10 sm-mde sigrZis da 4 mm 

diametris minis mili. geologebma mas ful-

guriti uwodes (laTinurad fulgur _ mexi). 

uferoa, zogjer TeTri, nacrisferi, yviTe-

li an moyavisfro (sur. 3). 

 

    

    

    

 

sur. 3. bunebrivi kvarcis minebi 

 

bunebrivi kvarcis mina warmoiSoba qviSis 

lRobis Sedegad mexis dacemisas. zogjer 

vulkanuri gziT, qanebis swrafi gacivebis 

Sedegad.  
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mTvaris minebi aRmoCenilia mTvaris grun-

tis nimuSebSi, romlebic pirvelad dedami-

waze Camoitana xomald apolon 11-ma (1969 w.) 

da avtomaturma sadgurebma – lunoxod-1 da 

lunoxod-2 (1970–1971 ww. da 1973 w.).  

Soreuli mTvaris qanebis analizis Sede-

gad dadginda maTSi minis burTulebis, gun-

debis da minis cilindruli sxeulebis ar-

seboba. gundebs da figurebs mravalgvari 

Seferiloba hqonda – mwvane, nacrisferi, 

lurji, Savi, monacrisfro-Savi, yviTeli, 

Ria qarvis feri da sxva [6, 12].  

mTvaris minebSi, teqtitebisa da obsidia-

nebisgan gansxvavebiT, mcire kaJmiwis raode-

noba 50 mas.% ar aRemateba. mTvareze magma-

turi da vulkanuri minebi lavis Sadrev-

nebis amofrqvevis Sedegad warmoiSoba. 

 

3. daskvna 
dRes ukve SeiZleba Tqma, rom minis, ro-

gorc masalis Seqmna bunebis mibaZva da 

ganmeorebaa. lava da magma msgavsi masalis 

xelovnurad Sesaqmnelad TiTqosda bunebiT 

nakarnaxevi magaliTebia. gamdnari qanebis ga-

civebiT warmoqmnili bunebrivi mina amor-

fuli masalaa. 
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reziume: ganxilulia eleqtroizolato-

rebSi faifuris minisebri fazis dadebiTi 

da uaryofiTi gavlena eleqtronul Tvise-

bebze. naCvenebia izolatorebSi gamoyenebu-

li adgilobrivi nedleulebi da sinTezis 

dros mimdinare fizikur-qimiuri procesebi. 

 
sakvanZo sityvebi: dieleqtriki; rentge-

nofazuri analizi; Termografiuli anali-

zi; STanTqmis iw-speqtri; Secxoba; muliti; 

endoTermuli; egzoTermuli; neitraliza-

ciis efeqti. 

 
 

,,faifuris eleqtronul Tvisebebze 
did gavlenas minisebri faza axdens”. 

avgustiniki 
 
1. Sesavali 
energetika, rom qveynis Zlierebisa da gan-

viTarebis upirvelesi dargia sayovelTaod 

cnobili WeSmaritebaa. SeuZlebelia mZlavri 

energetikuli bazis gareSe, garda tradici-

uli moxmarebisa (elmavalmSenebloba, eleq-

trogadamcemi xazebis izolatorebi, eleq-

troqvesadgurebi da mravali sxva), ganviTar-

des mecnierebis iseTi prioritetuli mimar-

Tulebebi, rogoricaa radioeleqtronika, 

eleqtromanqanaTmSenebloba, avtomatizaciis 

saSualebebi da mravali sxva [1]. 
magram energetikis ganviTareba SeuZle-

belia eleqtroizolatorebis (dieleqtri-

kebi) gamoyenebis gareSe. samwuxarod, am masa-

lebis seriozuli warmoeba saqarTveloSi 

dRemde ar arsebobs, arada sabednierod 

Cvens qveyanaSi gvaqvs bunebrivi nedleulebis 

mniSvnelovani maragi sxvadasxva daniSnu-

lebis keramikuli izolatorebis sawarmoeb-

lad. aseTebia Cven mier 2007_2013 wlebSi 

moZiebuli da Seswavlili tyibulis raionis 

jvarisa-gurnis argilitebi da kaolinebi, 

ozurgeTis mTispirisa da vanis qedis kao-

linizebuli traqitebi, gudaur-stefanwmin-

dis kvarcitebi, Zirulis Talki da pegma-

titebi, dedofliswyaros kirqvebi, WiaTuris 

marganeci da a.S. [2]. aqve aRvniSnavT, rom 

msoflio praqtikam faifuris eleqtroizo-

latorebi da keramikuli kompoziciuri na-

keTobebi aRiara yvelaze efeqtur masalad 

maRalvoltiani da specdaniSnulebis izo-

latorebis klasSi [3]. 
 
2. ZiriTadi nawili 
fizikur-qimiuri procesebi, romlebic mim-

dinareobs dadgenili Sedgenilobis faifu-

ris SecxobiT (13800C) gamokvleul iqna rent-

genofazuri, kompleqsuri Termografiuli da 

infrawiTeli speqtroskopuli analiziT. 

kompleqsuri Termografiuli (nax. 1) ga-

mokvleviT diferenciul mrudze gamoisaxa 

sami Termuli efeqti. endoTermuli efeqti 

temperaturul intervalSi 470_6900C pikiT 

5950C, rac dakavSirebulia kaolinitis dehid-

rataciasTan; efeqti mimdinareobs masis mniS-

vnelovani SemcirebiT _ 6,56%, xolo efeqtis 

bolos 7,9%. garda amisa, SeimCneva nimuSis 

mcire gafarToeba (0,39%) 4700C temperatu-

raze, dakavSirebuli β kvarcis nawilobrivi 

polimorfuli gardaqmniT α kvarcSi. 
endoTermuli efeqti, romelic dakavSire-

bulia kvarcis polimorful gardaqmnasTan, 

STainTqmeba ufro Zlieri efeqtiT, rac ga-

mowveulia kaolinitis daSliT. danakarge-

bis cvlilebis mrudi gaxurebiT, endoTer-

muli efeqtis Semdeg, TandaTan gadadis 

horizontalur mdgomareobaSi da Semdgomi 

danakargebi TiTqmis ar aRiniSneba. 
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nax. 1. eleqtroteqnikuri faifuris  

kompleqsuri Termograma 

 

egzoTermuli efeqti, romelic mimdina-

reobs 960_10300C temperaturul intervalSi 

gviCvenebs pirveladi mulitis da Txevadi 

fazis warmoqmnis dasawyiss, xolo faifu-

ris gamkvriveba iwyeba egzoTermuli efeq-

tis maqsimumze (10000C), rasac eTanadeba 3,5% 

Cajdomis sidide, temperaturis gazrdiT 

12500C SeimCneva Cajdomis Semdgomi zrda, 

rac 14,2% Seadgens. Aamave dros Cndeba meo-

re egzoTermuli efeqti, dakavSirebuli ad-

re warmoqmnili pirveladi mulitis ga-

dakristalebiT meoreul mulitSi. 

faifuris masis (gamowva 13800C) rentge-

nogramaze (nax. 2) aRniSnulia mkveTrad ga-

mosaxuli mulitis sibrtyeTa Soris man-

Zili d=5,34Å; 2,20 Å da sxva. kvarcis d=4,27Å; 
3,34 Å da sxva. 

STanTqmis iw-speqtris (nax. 3) gamokvleviT 

naCvenebia mulitis da kvarcis arseboba: 1185 

sm-1 (muliti); 700 sm-1, 1085 sm-1 (kvarci).

 

 

3,34 

 
nax. 2. eleqtroteqnikuri faifuris  

rentgenograma 
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nax. 3. eleqtroteqnikuri faifuris STanTqmis iw-speqtri 

 

faifuris damamTavrebel stadiaze gamow-

visas mimdinareobs mulitwarmoqmnis inten-

siuri procesi, kvarcis garSemo izrdeba 

minis raodenoba (kaJmiwa-mindvrisSpatiani 

mina). am stadiaze mulitizaciis damaxasi-

aTebeli Tavisebureba mdgomareobs meore-

uli nemsisebri mulitis mniSvnelovani rao-

denobiT warmoqmnaSi, romliTac gamsWva-

lulia minisebri faza. didi mniSvneloba 

aqvs agreTve ormagi kontaqtebis procesebs: 

ubnebSi mindvris Spatis Tixis narCenebTan 

kontaqtisas xdeba mindvrisSpatiani minis 

mulitizacia, sxva SemTxvevaSi (kvarc-mindv-

ris Spatis kontaqti) mindvrisSpatian minas 

ar gaaCnia mulitis CanarTebi. 

dadgenilia, rom faifuris meqanikuri 

simtkicis gazrda pirdapir kavSirSia kvarc-

mindvrisSpatiani minis raodenobis zrdas-

Tan, misi maRali xarisxis dispersiulobiT. 

dayovnebis xangrZlivoba ganapirobebs mi-

nisebri fazis da mulitis ganviTarebas, ase-

ve kecSi forebis momrgvalebas. aRsaniSnavia, 

rom minisebri fazis Sedgeniloba araerTgva-

rovania: is mJava xasiaTisaa gaxsnili kvar-

cis marcvlebTan da fuZe _ gamdnari mind-

vris Spatis marcvlebis farglebSi. rac mTa-

varia, minisebri faziT warmoqmnili zedapi-

ruli daWimuloba erTmaneTTan aaxloebs 

faifuris kecSi arsebul myar nawilakebs da 

xels uwyobs nakeTobis monoliTurobas [4,5]. 
zogadad faifuris elgamtaroba, romelic 

ionuri xasiaTisaa, emyareba misi Semadgeneli 

calkeuli fazebis elgamtarobas. ionebi, 

romlebic Sedis kristalur meserSi, minisebr 

fazaSi mouwesrigebel mdgomareobaSi xasiaT-

deba gansakuTrebuli aqtiuri moZraobiT; 

maTi intensiuroba miT ufro mcirea, rac 

ufro mtkicea Sigakristaluri kavSirebi. is 

ionebi, romlebic gavrcelebulia kristalT-

Soris kvanZebSi da kristaluri mesris defeq-

tur struqturaSi ufro moZravia. gansakuT-

rebiT xazgasasmelia minisebri fazis ionebi, 

vinaidan isini gacilebiT moZravi da aqtiu-

ria, vidre kristalur fazebSi arsebuli 

ionebi. amitom, gadawyvetiT SegviZlia vTqvaT, 

rom swored minisebri fazis ionebia elgamta-

robis ZiriTadi wyaro faifuris eleqtroi-

zolatorebSi. gansakuTrebiT aqtiuri moZra-

obiT xasiaTdeba tute liTonebis ionebi, 

rogoricaa mcire ionuri radiusis mqone Na+ 
da Li+, maTi moZraobis siCqare izrdeba 

temperaturis gazrdiT. sayovelTaod cnobi-

lia, rom minis elgamtaroba minaSi natriumis 

oqsidis Semcvelobis pirdapirproporciulia. 

aRniSnuli mizezebis gamo, nebismieri 

Sedgenilobis eleqtrosaizolacio masaleb-

Si cdiloben minimumamde daiyvanon tute 

oqsidebis Semcveloba. im SemTxvevebSi, roca 

minisebri fazis arseboba keramikul die-

leqtrikebSi gardauvalia da misi raodenoba 

mniSvnelovania (>30%), maSin faifuris Sed-

genilobaSi SehyavT tutemiwa metalebis 

ionebi, romlebic didi ionuri radiusis 

mqonea da muxti, romlis drosac aRniSnuli 

ionebi iwvevs tute liTonebis ionebis moZra-

obis damuxruWebas, rac sabolood mTeli 

sistemis elgamtarobas mkveTrad amcirebs 

(neitralizaciis efeqti) [6, 7]. 
amrigad, minisebri faza faifuris eleq-

troizolatorebSi, erTi mxriv, xels uwyobs 

nakeTobis Secxobis process, meqanikuri Tvi-

sebebis gaumjobesebas, meore mxriv, uaryo-

fiTad moqmedebs dieleqtrikul parametrebze 

da eleqtrogamtarobis mTavari mizezia. xa-



15 
 

tovnad, rom vTqvaT, minisebri faza faifurSi 
gvagonebs miTologiur orsaxovan ianuss. 

erT-erT yovlisSemZle bunebriv Zalad 

Zveli romauli miTologiis mixedviT war-

mosaxulia ianusi (wlis pirveli Tvis sa-

xelwodeba ianvari ianusTanaa dakavSirebu-

li), romelsac ori saxe hqonda – erTi im-

zireboda dRis sinaTlisken, xolo meore _ 

sawinaaRmdego mimarTulebiT, Ramis dasaw-

yisisken. dilis da saRamos ianusi aRebs 

zecis karibWes da ase meordeba dRe-Ramis 

perioduli monacvleoba. 

rogorc mravali istoriuli miTologia, 

aseve ianusis Sesaxeb Tqmulebac, miuxedavad 

moqmedebis fantastikurobisa, sikeTisa da 

sibrZnis elementebs Seicavs. magram, mTavari, 

romelsac aq gvinda xazi gavusvaT is aris, 

rom miTologiuri ianusis orsaxovneba sru-

lebiTac ar iyo dakavSirebuli borotebasa 

da kacTmoZuleobasTan, piriqiT ianusis ori 

saxe, ori piri mxolod moxerxebulobis, 

yovlisSemZleobisa da sikeTis simbolos ga-

moxatavda. magram momdevno istoriul epo-

qebSi ianusis orsaxovneba miTologiuri pi-

risagan sruliad gansxvavebul sapirispiro 

semantikur Sinaars iZens. orpiroba gaiZvera 

adamianis simbolod iqca, ,,orpirovani ianu-

si” realur cxovrebaSi ampartavnobis, vera-

gobis, egoizmis, sicruis, TvalTmaqcobis, 

pirferobis da yovelgvari sisaZaglis ga-

momxatveli xdeba.  

marTlac, orpiri adamiani, erTi mxriv, 

erTgulebas geficeba, pativiscemas, siyva-

rulsa da megobrobas gimtkicebs, Tavi ise 

moaqvs, TiTqos principuli da sikeTismTes-

veli adamiania, sinamdvileSi ki samares 

giTxris, moments ucdis, rodis Cagces max-

vili. erTi piriT saqmes Segpirdeba, xolo 

meoreTi gatyuebs, sawinaaRmdegos akeTebs. 

maSasadame, orpiri adamiani SeniRbulad 

moqmedebs, TvalTmaqci da daundobelia. ase-

Ti adamiani ,,didostaturad” aSenebs ,,po-

tiomkinis sofels”, TviTgandidebiTaa daava-

debuli, es avadmyofoba qedmaRlobas, Surs, 

sicrues da umadurobas warmoSobs.  

kacobriobis progresuli Zalebi, mecnie-

rebisa da kulturis gamoCenili moRvaweebi 

daundoblad amxeldnen da ukompromiso 

brZolas ucxadebdnen orpirebsa da gamcem-

lebs, maRla swevdnen adamianis Rirsebasa da 

                                                            
 adamians Ralats vapatieb, umadurobas ara, – 

napoleon bonaparti. 

 

daniSnulebas. MmiTologiur poeziaSi, zepir-

sityvierebaSi, zRaprebSi, calkeul Tqmule-

bebsa da sagmiro eposSi Cagrulebis mosar-

Cleoba umaRles zneobriv idealad aris 

gamocxadebuli, xolo orpiri da moRalate 

miwasTan aris gasworebuli. uZvelesi drois 

Zeglebi ,,amiraniani”, ,,yaramaniani”, ,,iliada”, 

,,odisea” da sxva aRsavsea xalxis sikeTisaT-

vis Tavdadebul mebrZolTa saxelebiT, amas-

Tan keTil da borot ZalTa WidilSi Tavs 

iCens xolme orpiroba, gamcemloba, magram 

sikeTe yovelTvis sZlevs borotebas. 

SoTa rusTavelis ,,vefxistyaosanSi” umaR-

les Rirebulebad aRiarebulia megobroba, 

siyvaruli, humanizmi, moyvasisadmi gmiruli 

Tavdadeba, erTguleba, sikeTisaTvis brZola. 

ukvdavi poemis erT-erTi mTavari laitmoti-

via orpirobis, sicruis, gamcemlobis mxi-

leba, simarTlisa da erTgulebis idea: 

,,vici bolod ar damigmob” 

ama Cemsa ganzraxulsa, 

kaci brZeni ver gaswiravs 

moyvaresa moyvarulsa; 

me sityvasa erTsa gkadreb 

platonisgan swavla-Tqmulsa; 

sicrue da orpiroba 

avnebs xorcsa, mere sulsa”. 

maRali zneobrivi Tvisebebis wina planze 

wamoweva da moralurad dacemuli adamianebis 

gakicxva yovelTvis iyo qarTveli da msof-

lio klasikuri mwerlobis mTavari motivi. 

gavixsenoT ,,hamleti”, ,,otelo”, ,,mefe liri”, 

romelic gnebavT Seqspiris nawarmoebi, 

rogori ostatobiT aris masSi mxilebuli 

gaiZvera, orpiri, egoisti adamianis saxe. 

saba orbeliani orpirs uwodebda orena 

adamians, romelic sityvis gamtexia, TviT-

gandidebis da qedmaRlobis ukurnebeli se-

niTaa daavadebuli. orpiroba farTod gavr-

celda feodalur samTavroebad daqucmace-

bul saqarTveloSi. daviT guramiSvili 

saqarTvelos politikuri da ekonomikuri 

dacemis erT-erT ZiriTad mizezad miiCnevda 

feodalur SinaaSlilobasa da ZmaTa Soris 

sisxlismRvrel omebs, romlebic Sinagani 

gamcemlobiT, SuriTa da urTierTgautan-

lobiT iyo gamowveuli: 

,,Seiqmna didi mteroba, 

Tqma erTmaneTis Zvirisa, 

ampartavnoba da Suri, 

urcxvad gatexa pirisa”. 

istoriuli xasiaTis moTxrobaSi ,,baSi-

aCuki” sulmnaTma akakim keTil da borot 

ZalTa brZolis mZafri momentebi dagvixata, 
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samarcxvino boZze gaakra gaiZvera orpiri 

adamianebi – svimon mayaSvili, jandieri da 

sxvebi. ,,jandieri iseTi kacTagani iyo, rome-

lic aqeTac aris da iqiTac: dros Sehyurebs! 

xan waRma xnavs da xan ukuRma farcxavs”. 

Cemeuli gansjisa da Sedarebis avkargi-

anoba mecnierul kvlevebsa da zogadsa-

kacobrio zneobebs Soris mkiTxvelisTvis 

mimindvia!  

 
3. daskvna 
faifuris eleqtroizolatorebis warmo-

eba efuZneba Secxobas Txevadi minisebri fa-

zis monawileobiT (gamowvis temperatura 

1350_14500C), romlis raodenoba izolatorSi 

SeiZleba icvlebodes 40_60%, Txevadi fazis 

monawileobiT xdeba nakeTobis gamkvriveba, 

meqanikuri Tvisebebis miniWeba, Secxobis pro-

cesis gamartiveba da sxva. magram Txevad mi-

nisebr fazaSi arsebuli tute liTonis io-

nebi, gansakuTrebiT Li+ da Na+ aris denis gam-
tarobis ZiriTadi wyaro, rac auaresebs fai-

furis eleqtrosaizolacio Tvisebebs. ami-

tom, faifuris kazmis SedgenilobaSi SehyavT 

didi muxtisa da ionuri radiusis tutemi-

waTa elementebi, romlebic amuxruWebs den-

gamtari ionebis gadaadgilebas. 
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reziume: mocemulia SiC-BN kompozitis mi-
Rebisas mimdinare fizikur-qimiuri procese-

bi da fizikur-teqnikuri Tvisebebi.  

miRebuli kompozitis kvleva Catarebu-

lia rentgenostruqturuli analiziT. ele-

qtronul-mikroskopuli analizis meTode-

biT Seswavlilia sawyisi, wyal- da mJava-

gamZleobis Semdeg miRebuli nimuSebi.  

dadgenilia Semkvrelis saxeoba da fazu-

ri Sedgeniloba, medegoba agresiuli meTo-

debis mimarT. 

 

sakvanZo sityvebi: siliciumis karbidi; 

boris nitridi; kompoziti; maRalcecxl-

gamZle; oqsinitridi. 

 
 
 
1. Sesavali 
karborundi SiC siliciumis naerTia, 

romelic sisaliT almass da boris karbids 

Camouvardeba. Znelad dnobadia, medegia 

sxvadasxva qimiuri reagentebis mimarT. si-

liciumis karbidi gamoirCeva maRali Tbo-

gamtarobiT, uaryofiTi temperaturuli koe-

ficientiT, mdgradobiT wyalbadis garemoSi 

maRal temperaturaze.  

BN arsebobs sami modifikaciis saxiT _ 

heqsagonuri, kuburi da heqsagonur-mkvrivad 

Sekruli. yvelaze kargad Seswavlilia heq-

sagonuri boris nitridis Tvisebebi. 

siliciumis karbidis matriciT miRebu-

lia kompoziti reaqciuli Secxobis meTo-

diT siliciumis karbidis, siliciumis da 

cecxlgamZle Tixis narevis gamowviT teq-

nikuri azotis areSi. 

Seswavlilia aRniSnul narevze Al O2 3 -is 

nanofxvnilis damatebiT, SiC Al O 2 3  da 

Al O Si2 3  TanafardobaTa cvlilebiT miRe-

buli kompozitis fazuri Sedgeniloba da 

ZiriTadi Tvisebebi.  
 

 
2. ZiriTadi nawili 
samuSaos mizania siliciumis karbidze 

boris nitridis damatebiT maRalcecxlgamZ-

le kompozitis miReba da Seswavla. eqsperi-

mentisTvis SeirCa siliciumis karbidi (gos-

ti 26327), kristaluri siliciumi, marka kp-1 
(gosti 2169-69), Casov-iaris (ukraina) sabados 

cecxlgamZle Tixa, marka P-1, boris nitridi. 
1-el cxrilSi mocemulia narevebis materia-

luri Sedgeniloba. rogorc cxrilidan 

Cans, yvela narevSi ucvlelia siliciumis 

karbidisa da cecxlgamZle Tixis raode-

noba. BN icvleba 23 _ 35 mas. % zRvrebSi, 

xolo siliciumis raodenoba 15-dan 27 mas. 

%-mde. yvela narevze 100%-is zemoT dama-

tebulia MgO 1,0 mas.% da Y O2 3  1,5 mas.%. 

 

 cxrili 1 

kazmis materialuri Sedgeniloba 

nimuSis 

indeqsi 

materialuri Sedgeniloba, mas.%

SiC Si BN Casov-iaris Tixa 
MgO 

100%-is zemoT 

Y203 

100%-is zemoT 

KN5 40 15 35 10 1,0 1,5 

KN6 40 19 31 10 1,0 1,5 

KN7 40 23 27 10 1,0 1,5 

KN8 40 27 23 10 1,0 1,5 
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aRebuli komponentebisagan, 1-li cxrili-

is mixedviT, SevadgineT narevebi da naxevrad 

mSrali meTodiT davayalibeT cilindruli 

formis nimuSebi 20 mpa wneviT, romelic 

gaSrobis Semdeg RumelSi gamoiwva teqnikuri 

azotis garemoSi 14200C temperaturaze. ga-

momwvari nimuSebis fizikur-teqnikuri maxa-

siaTeblebi mocemulia me-2 cxrilSi. 

   

cxrili 2 

  nimuSebis fizikur-teqnikuri maxasiaTeblebi 

nimuSis 

indeqsi 

simtkicis 

zRvari 

kumSvisas, 

, mpa 

 

Ria foria-

noba, ,% 

moCvenebiTi 

simkvrive, , 

g/sm3 

Termuli 

medegoba (8500C-
wyali), 

Tbocvla c
ec

x
l
g
a-

mZ
l
eo

b
a.

  0
C

 

KN5 29,0 26,1 1,77 
25 bzari ar 

SeiniSneba 
1700 

KN6 24,0 22,8 1,97 25 ,, 1700 

KN7 50,0 14,0 2,28 > 25 ,, > 1770 

KN8 28,0 23,3 1,89 25 ,, 1700 

 

BN-is Semcveli nimuSebis (KN5 _ KN8) sim-
tkicis zRvari kumSvisas sakmaod dabalia. 

ukeTes SemTxvevaSi KN7 Sedgenilobis nimuSe-

bisaTvis aRwevs 50 mpa-s (cxrili 2). am 

nimuSebSi BN-is Semcveloba 27 mas.%-iaб si-
liciumis _�23 mas.%. siliciumis raodenobis 

Semdgomi zrdiT kompozitis Tvisebebi uares-

deba. miRebuli kompozitebis fazuri Sed-

genilobis dasadgenad CavatareT rentgeno-

struqturuli analizi (danadgari DROH-3). 
BN-is damatebiT miRebuli kompozitis 

rentgenogramebi warmodgenilia 1-el nax-ze. 

maTi ganxilvisas Cans, rom oTxive  nimuSis 

(KN5 _ KN8) ZiriTadi fazebia: SiC, BN, Si da 

Si ON2 2 . narevebSi SiC-is raodenoba ucvle-
lia da rentgenogramebzec yvelgan erTna-
iri intensiurobiTaa warmodgenili. narevSi 

siliciumis raodenoba TandaTan izrdeba. 

KN5-Si Si kvalis saxiTaa. es niSnavs, rom igi 

ZiriTadad daixarja oqsinitridis warmoqm-
naze, KN6 _ KN8 nimuSebis rentgenogramebze 
siliciumis intensiuroba TandaTan izrdeba. 

siliciumis oqsinitridi yvela nimuSSi sak-

maod didi raodenobiTaa, magram KN7-Si da-
maxasiaTebeli pikebis intesiuroba maqsima-

luria - hkld  5,10; 4.67; 4.47; 3.35; 2.43; 2.29; 2.295; 

1.86 Å. 

 
nax. 1. 14200C-ze azotis garemoSi 

gamomwvari nimuSebis difraqtogramebi: 

1. KN5; 2. KN6; 3. KN6; 4.KN8 
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SiC-BN-is arc erTi Sedgenilobis nimuSi 

ar Seicavs mulits. yvela rentgenogramaze, 

garda KN7-isa, warmodgenilia rentgenoamo-

rfuli faza.  

rentgenostruqturuli analizis Sedege-

biT Cans, rom KN7-Si siliciumis oqsinitri-

di yvelaze meti raodenobiT warmoiqmna, 

sxva nimuSebTan SedarebiT (KN5, KN6, KN8) da 
am kompozitis fizikur-meqanikuri maCveneb-

lebic optimaluria (cxrili 2). 

SeviswavleT miRebuli kompozitebis 

mdgradoba agresiuli mediebis mimarT. 

Catarda eleqtronul-mikroskopuli me-

TodiT kvleva kN5 da kN6 kompozitebze ro-
gorc sawyisi, aseve qimiuri mdgradobis 

(wyal-mJavagamZleoba) Seswavlis Semdeg. Se-

degebi warmodgenilia suraTebze (1_12). 

 

 
 

Nsur. 1. KN5-1000X 
a) sawyisi nimuSi 

 

 
 

sur. 2. KN5-1000X 
b) nimuSi wyalmedegobaze gamocdis Semdeg 

 

 
 

sur. 3. KN5‐1000X 

g) nimuSi mJavamedegobaze gamocdis Semdeg 

(koncentrirebuli H2SO4 , ρ=1.84) 

 

 

 
 

Nsur. 4. KN5-3000X 
a) sawyisi nimuSi 

 

 
 

sur. 5. KN5-3000X 
b) nimuSi wyalmedegobaze gamocdis Semdeg 
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sur. 6. KN5‐3000X 

g) nimuSi mJavamedegobaze gamocdis Semdeg 

(koncentrirebuliH H2SO4 , ρ=1.84) 

 

 

 
 

Nsur. 7 KN6-1000X 
a) sawyisi nimuSi 

 

 
 

sur. 8. KKN6-1000X 
b) nimuSi wyalmedegobaze gamocdis Semdeg 

 
 

 
 

sur. 9. KN6‐1000X 

g) nimuSi mJavamedegobaze gamocdis Semdeg 

NN(koncentrirebuli  H2SO4 , ρ=1.84) 

 

 
 

sur. 10. KN6-3000X 
a) sawyisi nimuSi 

 

 
 

sur. 11. KN6-3000X 
b) nimuSi wyalmedegobaze gamocdis Semdeg 
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sur.12. KN6‐3000X 

g) nimuSi mJavamedegobaze gamocdis Semdeg 

(koncentrirebuli H2SO4 , ρ=1.84) 

 

eleqtronuli mikroskopis suraTebis mi-

xedviT sawyisi nimuSebis zedapiri ar xasiaT-

deba mkveTrad Camoyalibebuli kristaluri 

struqturiT. wyalSi da gansakuTrebiT go-

girdmJavaSi damuSavebis Semdeg suraTi icv-
leba. sawyis nimuSebTan SedarebiT (sur. 1, a) 

TandaTanobiT Cndeba ufro metad gamokveTi-

li kristalebi, romelTa forma da simkveTre 

Zlierdeba wyalSi damuSavebulidan (sur. 2, 

b) mJavasken (sur. 3, g). Ees suraTi ufro naTe-
lia gadidebis SemTxvevaSi (X3000; sur. 4). 

es faqti SeiZleba aixsnas imiT, rom kom-

pozitebis sawyisi nimuSebis zedapiri dafa-

rulia Txeli minisebri afskiT (0,1_0,2 mkm), 

romlebic ganicdis agresiuli areebis ze-

moqmedebas gacilebiT Zlierad, vidre kris-

taluri nawili. Sedegad mikroskopul su-

raTebze xdeba gaSiSvlebuli kristalebis 

dafiqsireba minisebri afskis gamotutvis 

gamo, romelic, mcire sididis gamo, ar 

aisaxeba masis danakargebSi.  

  
3. daskvna 
amrigad, miiReba SiC-BN kompoziti komp-

leqsuri SemkvreliT, romlis ZiriTadi 

komponentebia: siliciumis oqsinitridi da 

aluminsilikaturi faza. 

Catarebuli kvlevis Sedegad SeiZleba 

davaskvnaT, rom miRebulia SiC-BN kompozite-

bi, dadgenilia Semkvrelis saxeoba da fazu-

ri Sedgeniloba. 

KN5 _ KN8 nimuSebSi warmoiqmneba sili-

ciumis oqsinitridi, romelic KN7-Si aris 

maqsimaluri raodenobiT, rac ganapirobebs 

imas, rom misi fizikur-meqanikuri maCve-

neblebi optimaluria danarCenTan Sedare-

biT (KN5, KN6, KN8).  

SiC-BN kompoziti gamoirCeva maRali qi-

miuri da Termuli medegobiT, ris gamoc  

gamoiyeneba Termowyvilebis damcavi garsac-

mebis dasamzadeblad maRal temperaturaze, 

agresiul mediebSi samuSaod: Zvirfasi li-

Tonebis bazaze damzadebuli Termowyvile-

bis mimarT wayenebulia maRali moTxovnebi 

maT Gdasacavad agresiul mediebSi. 
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Resume: There have been studied the physical-chemical processes of composite SiC BN  at the temperature of 

C1000 1400 . 
 The research about the compounded composite was conducted by X-ray diffraction. 
 There have been studied with the way of electronic analyses of microscope to start with of water and acidresist 

samples.  
Established the binder art and phase composition, stability towards aggresive media. 
 
Key words: silicium carbide; boron nitride; composite; refractory silicon oxynitride. 
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ПОЛУЧЕНИЕ КОМПОЗИТА НА ОСНОВЕ SiC‐BN  
Ковзиридзе З.Д., Нижарадзе Н.С., Кинкладзе В.Л. 

 

Резюме: Изучены физико-химические процессы, происходящие при получении композита на основе SiC-
BN, и физико-технические свойства. Установлены тип связующего и фазовый состав, коррозионная стойкость 
против агресcивных сред. 

Проведено исследование полученного композита рентгеноструктурным анализом. 
Электронно-микроскопическим методом анализа изучены образцы до и после испытания на водо- и 

кислотостойкость. 
 
Ключевые слова: карбид кремния; композиты; нитрид бора; высокоогнеупорный; оксинитрид. 
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reziume: Seswavlilia nitroaluminTer-

muli meTodiT sialonebis miRebisas mimdi-

nare fizikur-qimiuri procesebi 800_15000C 
temperaturul intervalSi. SerCeulia kaz-

mis Sedgenilobebi da gamowvis reJimi. miRe-

bulia kompozitebi SiC-SiAlON da Al2O3-SiAlON 
sistemaSi. dadgenilia, rom kaolin-aluminis 

pudris narevis 15000C-ze gamowvisas miiReba 
X sialoni, xolo SiC, aluminis pudris, si-

liciumis da ∝ - Al2O3, aluminis pudr-sili-

ciumis narevis 15000C-ze gamowviT warmoiqm-

neba ß sialoni. Seswavlilia masalaTa ko-

roziuli Tvisebebi.Kkvleva Catarebulia 

rentgenostruqturuli da mikroskopuli 

analizis meTodebiT. 

 

sakvanZo sityvebi: kompoziti; siliciumis 

karbidi; korundi; siliciumis nitridi; 

aluminis nitridi; muliti; sialoni. 

 
 

1. Sesavali 

Mmecnierebisa da teqnikis swrafi ganvi-

Tareba moiTxovs warmoebis sxvadasxva dar-

gis srulyofas, rac TavisTavad dakavSire-

bulia axali, heteromoduluri Tvisebebis 

mqone masalebis Seqmnis aucileblobasTan. 

 praqtikuli gamocdilebis gaTvaliswi-

nebiT, masalaTmcodneobaSi dadgenilia kar-

bidebis, boridebis, nitridebis, silicide-

bis upiratesoba sxva saxis masalebTan Se-

darebiT, radgan ZnellRobadi masalebi ga-

moirCeva iseTi TvisebebiT, rogoricaa: maRa-

li cecxlgamZleoba, koroziuli medegoba 

agresiuli mediebis mimarT, maRali meqa-
nikuri maxasiaTeblebi, specifikuri eleqt-

ro- da Tbofizikuri Tvisebebi da sxva [1-6]. 

uJangbado ZnellRobad masalebs Soris 

aris masalebi siliciumis karbidisa da si-

liciumis nitridis bazaze, romelic, uni-

kaluri fizikur-teqnikuri da qimiuri Tvi-

sebebis gamo, gamoiyeneba Tanamedrove teqni-
kaSi: manqanaTmSeneblobaSi, qimiur, atomur 

energetikaSi, navTobgadamamuSavebel warmoe-
baSi [7-14]. 

ukanasknel wlebSi mimdinareobs intensiu-

ri muSaoba keramikis iseTi saxeobis miRebi-

saTvis, romelSic Sexamebuli iqneba uJan-

gbado da Jangbadiani naerTebis Tvisebebi. 

aseT masalebi sialonebia [15-18]. 

Cveni samuSaos mizania reaqciuli Secxo-

bis meTodiT sialonSemcveli kompozitebis 

miReba siliciumis karbidisa da korundis 

bazaze. es meTodi sasurveli fazuri Sedge-

nilobis masalis miRebis saSualebas iZleva 

da maT cxlad dawnexili nakeTobebis Tvi-

sebebi aqvs. reaqciuli Secxobis meTodiT 

sialonebis miRebisas Secxobis temperatura 

mniSvnelovnad mcirdeba, aqtiuri masalebis 

gamoyenebis dros.  

Cvens SemTxvevaSi amocana mdgomareobda 

iseTi masalebis SerCevaSi, romlebic reaq-

ciuli Secxobis meTodiT axlad warmoqm-

nili komponentebis gamoyenebis saSualebas 

mogvcemda, radgan sialonebis myari xsnaris 

miRebisas ∝-Al2O3 da AlN-is Canergva β-Si3N4-Si 
gansakuTrebiT martivdeba, rodesac misi 

kristaluri meseri jer kidev warmoqmnis 

procesSia. amisaTvis SevarCieT aluminsi-

likaturi nedleuli _ kaolini, aluminis 

pudri da elementaruli siliciumi. 

 
2. ZiriTadi nawili 
sawyisi maslebis saxiT gamoviyeneT: kao-

lini, aluminis pudri, siliciumi, siliciu-

mis karbidi, aluminis oqsidi, xolo danama-

tebis saxiT: magniumisa da itriumis oqsi-

debi, perliti da cecxlgamZle Tixa. nareve-

bis Sedgeniloba warmodgenilia 1-el 

cxrilSi.  
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cxrili 1 

narevebis Sedgenilobebi  

  
kompozitis 

indeqsi 

 sawyisi komponentis Semcveloba,mas.% 

kaolini 

prosianaia 

(ukraina) 

Al Al2O3 SiC Si perliti 

aragacis 

(somxeTi) 

Y2O3 MgO pologis 

Tixa 

(ukraina) 

SN-1 80,00 20.00        

SN-2 20.00 10.00  70.00      

SN-3 20.00 10.00 70.00       

SN-6 18.52 18.52 18.52 18.52 20.37 2.78 1.85 0.92  

SN-7 13.89 23.15  27.78 25.00 2.78 1.85 0.92 4.63 

SN-8 13,89 23,15 27,78  25,00 2,78 1,85 0,92 4,63 

 

 

 cilindruli formis (d-15mm) nimuSebi 

damzadda naxevrad mSrali meTodiT, da-

yalibebis wneva iyo 20 mpa. Srobis Semdeg 

gamoiwva RumelSi, bolo temperaturaze 

erTsaaTiani dayovnebiT. nimuSebis gamosaw-

vavi danadgari Sedgeba Rumlisagan sili-

ciumis karbidis gamaxureblebiT (marka TK 
30/200).  

nimuSebis gamosawvavi danadgari (sur. 1) 

Sedgeba Rumlisagan 1 siliciumis karbidis 

gamaxureblebiT (marka TK 30/200). azoti Ru-
mels miewodeba balonidan 2 rezinis milis 

saSualebiT, romelzec onkania 3 moTavse-

buli. Rumlis SesasvlelSi dreqselis 4 

gavliT regulirdeba balonidan gamosuli 

azotis siCqare, ris Semdegac azoti Sedis 

cecxlgamZle korundis milSi 5, romelic 

orive mxridan hermetulad aris daxuruli. 

mils erTi bolodan miewodeba azoti, xo-

lo meore bolodan gamosasvlelze CarTu-

lia wyliani dreqseli 6. igi RumelSi 

wnevas ise aregulirebs, rom milidan ga-

momavali azotis siCqare iyos sareaqcio 

milSi Sesuli azotis siCqareze naklebi, 

saidanac azoti atmosferoSi gadis. Rumlis 

temperatura regulirdeba transformato-

risa 7 da masTan mierTebuli voltmetris 8 

saSualebiT, xolo temperatura izomeba mi-

livoltmetris 9 da platina-platina ro-

diumis Termowyvilis 10 daxmarebiT. tem-

peraturis awevis siCqarea 2500C saaTSi. wne-

va azotis balonSi regulirdeba reduq-

toris meSveobiT, romelic damagrebulia 

azotis balonze. 

 

 
 

sur. 1. azotirebis procesis Casatarebeli  

danadgari 

 

SeviswavleT 15000C-ze gamomwvari nimuSebis 
fizikur-teqnikuri Tvisebebi (cxrili 2). 

rogorc cxrilidan Cans, maRali fizikur-

teqnikuri maCveneblebiT gamoirCeva C7, Semdeg 
C6 da C8. Ria forianoba 15,2, 15,0 da 15,4 %-s 

Seadgens. kumSvisas simtkicis zRvari aris 

258, 256 da 254 mpa. rac imaze metyvelebs, 

rom 15000C ar aris sakmarisi sruli gamkvri-

vebisaTvis. miuxedavad amisa, qimiuri me-

degoba wylis da mJavas (H2SO4 ρ-1.84) mimarT 

mainc maRalia. nimuSebis cecxlgamZleoba 

17700C udris. 
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cxrili 2 

15000C-ze gamomwvari nimuSebis fizikur-teqnikuri maxasiaTeblebi 

 

kompozitis 

indeqsi 

Ria forianoba 

w,% 

simtkicis 

zRvari 

kumSvisas,mpa 

simkvrive, ρ, 
g/sm3 

Qqimiuri 

medegoba, % 

SN-1 16.2 230 2.28 wyali mJava 

SN-2 15.0 245 2.8 99,41 99.16 

SN-3 16.0 240 3.2 99.36 99.15 

SN-6 15.0 256 2.25 99.82 99.20 

SN-7 15.2 258 2.31 99.79 99.25 

SN-8 15.4 254 2.78 99.80 99.30 

 
  
 sialonebis miRebisas mimdinare fizikur-

qimiuri procesebis Sesaswavlad nimuSebi 

gamoiwva 800_15000C temperaturul interval-

Si da kvleva Catarda rentgenostruqturu-

li analiziT. rentgenogramebi warmodge-

nilia me-2 suraTze. 

 

  
 

sur. 2. SN-1 kompozitis X-RAY (800_11000C)  
 
800_15000C temperaturaze 1000C-is interva-

liT gamomwvari SN-1 (cxr. 1) nimuSebis rent-
genostruqturuli analizi Catarda. 

8000C-is rentgenogramaze gamokveTilia 

aluminis, siliciumis da kvarcis damaxasia-

Tebeli difraqciuli maqsimumebi, dhkl: alu-

mini- 2,338; 2,025; 1,62; 1,432 Å. siliciumi- 3,53; 
3,13; 2,45; 1,817 Å. kvarci- 3,34; 4,25; 2,454; 1,817 

Å. rogorc mosalodneli iyo, kaolinitis 

daSlis Sedegad gamoiyo SiO2, siliciumi ki 

warmoiqmna aluminTermiis procesis Sedegad 

Semdegi reaqciiT:  

3SiO2+4Al→2AL2O3+3Si . 
900_10000C temperaturul intervalSi 

mkveTrad Semcirebulia aluminisa da SiO2 -
is damaxasiaTebeli pikebi, Cndeba axali 

fazebi ALN da ALON azotisa da aluminis 

urTierTqmedebis Sedegad. dhkl : alumini- 2,34; 

2,025; 1,438 Å. kvarci- 3,34; 4,25; 2,454; 1,817 Å . 
ALN – 2,714 Å. ALON- 1,985; 1,397 Å. 10000C dhkl : 
SiO2 – 4,25; 3,34; 2,280; 2,546 Å . Si – 3,13 ; 3,53; 
1,817 Å . ALN- 2,714; 2,437; 1,402 ; 1,397 Å . ALON- 
2,383; 1,985; 1,385 Å.  

 
sur. 3. SN-1 kompozitis X-RAY (1200_15000C) 
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 1100_12000C intervalSi qreba aluminis da 

izrdeba ALN da ALON-is intensiuroba. 

mkveTrad Semcirebulia SiO2. 12000C-ze ar 

aris Si-isa da SiO2-is pikebi. gaCnda mulitis 

damaxasiaTebeli pikebi. 11000C dhkl : alumini- 

2,38 Å; SiO2 – 4,25; 3,335; 1,824 Å. Si – 3,13 ; 1,824 Å. 
ALON- 1,983; 1,39 Å. ALN- 2,704; 2,48; 2,39 ; 1,56; 
1,406; 1,411; 1,32 Å . muliti - 5,33; 3,44; 3,395 Å. 
12000C dhkl : ALN-2,734; 2,700; 2,46; 2,383; 1,548; 1,435; 
1,418; 1,334 Å. . muliti- 5,45; 3,43; 3,395; 2,885; 

2,546; 2,295; 2,208; 1,899; 1,990; 1,824; 1,705 ; 1,530 
Å; ALON-1,993 Å. 

 
 

sur. 4. SN-2 kompozitisis  
X-RAY (800_11000C) 

  

 

1300_14000C-ze (sur. 3) ZiriTadi faza mu-

litia. kvalis saxiT rCeba ALN da ALON da 
ar Cans Si3N4-is damaxasiaTebeli piki. igive 

suraTia 15000C-ze, rac mianiSnebs, rom 

13000C-ze warmoiqmna X sialoni mulitis 

struqturiT [19,20]. 13000C dhkl : muliti - 5,38; 

3,395; 2,89; 2,704; 2,555; 2,43; 2,29; 2,125; 1,84; 1,700; 

1,600; 1,520; 1,44 Å; ALN-2,70 Å. korundi-3,476; 

2,09 Å; kristobalitis kvali _ 4,09 Å; ALN-
1,98 Å; 14000C dhkl: muliti gadidebuli pikebiT. 

korundi kvalis saxiT -3,476; 2,09 Å; ALN -2,70 
Å; Si3N4-6,88Å. SN-2-is Sedgenilobis (cxrili 

1) nimuSebis rentgenogramebze 800_15000C-mde 
1000C-is intervaliT gamomwvar nimuSebSi, 

kazmSi Seyvanili siliciumis karbidi rCeba 

ucvleli yvela temperaturaze. rogorc SN-
1-is nimuSebidan Cans, aqac 800_9000C-ze  
(sur. 4) aris aluminis, siliciumis da SiO2 -
is damaxasiaTebeli difraqciuli maqsimu-

mebi.  

 

 
 

 

sur. 5. SN-2 kompozitis  
X-RAY (1200_15000C) 

 

1000_11000C-ze warmoiqmna axali fazebi: 

ALN da ALON, xolo 11000C-ze muliti. yvela 

danarCen temperaturaze fazebis warmoqmna 

mimdinareobs igive sqemiT, rogorc SN-1-is 
SemTxvevaSi, magram SedarebiT naklebi in-

tensiurobiT, Sedgenilobis Sesabamisad. am-

rigad, miRebulia siliciumis karbidis kom-

poziti X sialonuri SemkvreliT (sur. 5). 

SN-1 da SN-2-is msgavsad, qimiuri procese-
bi SN-3 Sedgenilobis (cxrili 1) nimuSebSi 

(sur. 6_7) igive sqemiT mimdinareobs. ∝- AL2O3 

ucvleli rCeba bolomde da miiReba kompo-

ziti korundi X sialonuri SemkvreliT. 
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N Nsur. 6. SN-3 kompozitis 
X-RAY (800_11000C)  

 

 

 
 

sur. 7. SN-3 kompozitis  
X-RAY (1200_15000C) 

miRebuli Sedegebidan gamomdinare, SiC da 
∝-AL2O3-is Semcveli sialonuri kompozitis 

misaRebad kazmis SedgenilobaSi damatebiT 

Seyvanilia metaluri siliciumi, Semcire-

buli raodenobiT siliciumis karbidi da ∝-
AL2O3 (cxrili 1, SN6, SN7, SN8). cxrilSi 

moyvanili sami Sedgenilobis (SN-6, SN-7, SN-
8) 15000C-ze gamomwvari nimuSebis rentgeno-
gramebi warmodgenilia suraTebiT (8, 9, 10). 
SN-6 kompoziti ZiriTadad Sedgeba ß sialo-

nisagan [21-25]. masSi dafiqsirda karbidis da 

korundis damaxasiaTebeli difraqciuli 

maqsimumebi. 

 

 
 

sur. 8. SN-6 kompozitis 
X-RAY (15000C) 

 
 
SN-7 rentgenogramaze ZiriTadi faza ß si-

alonia.Kkompoziti ß sialonTan erTad Sei-

cavs siliciumis karbids; umniSvnelo rao-

denobiT Seicavs X sialonsac. 

 

 
  

Nsur. 9 SN-7 kompozitis  
X-RAY (15000C)  



28 
 

 
 

Nsur. 10. SN-8 kompozitis  
X-RAY (15000C)  

 

SN-8 kompoziti Sedgeba ß sialonisa da 

Seyvanili ∝-AL2O3-sagan. 
 

mikrostruqturuli analizis (sur. 10) 

Sedegebi adasturebs rentgenostruqturuli 

kvlevis monacemebs. SN-1 kompozitis mikros-
truqtura aseve ZiriTadad warmodgenilia 

X sialonis faziT, romelSic Cawinwklulia 

Si3N4 marcvlebi. SN-6 kompozitis matricas ß 
sialoni warmoadgens. masSi ganawilebulia 

siliciumis karbidisa da korundis marcv-

lebi. SN-7kompozitis matrica SN-6 matri-

cis analogiuria, romelSic gamokveTilia 

siliciumis karbidis marcvlebi, romelTa 

zoma aRemateba axalwarmoqmnili siliciu-

mis nitridis marcvlebis zomas. SN-8 kompo-
zitSi igive ß sialonisagan Semdgari matri-

caa, romelSic aris ∝-AL2O3-is kristalebi. 

am suraTze Cans forebi, romlebic am kom-

pozitSi meti raodenobiTaa. 

 

 
SN‐1 X 200 SN‐1 X200 

 
SN‐6 X200 SN‐6 X500 

 
SN‐7 X 200 SN‐7 X 500 
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SN‐8 X200 SN‐8 X500 

 

sur. 11. kompozitebis mikrostruqturebi 

 

 
masalaTa eleqtroTvisebebi 

 

masalaTa qimiuri da fazuri Sedgenilo-

bebi aisaxeba agreTve maT eleqtromaxasia-

Teblebze. Tu SevadarebT oTxi sxvadasxva 

Sedgenilobis masalebis SeswavliT miRe-

bul Sedegebs, vnaxavT maT Soris arsebul 

gansxvavebas. kaolinis (80 mas.%) da alumi-

nis pudris (20mas.%) safuZvelze miRebuli 

masala (SN-1 ), romelSic wamyvan fazebad 

sialoni da muliti dafiqsirda, Seswavlil 

nimuSebs Soris yvelaze maRali kuTri 

eleqtrowinaRobiT (farTo temperaturul 

intervalSi), gamtarobis aqtivaciis energi-

iT (ΔΕ) da eleqtrowinaRobis temperaturu-

li koeficientiT (Δ) gamoirCeva (sur. 12, 

cxr. 3). Sesatyvisi eleqtromaxasiaTeblebi 

dadginda 8 SedgenilobisaTvis, romlebSic 

ukve oTxi ZiriTadi ingredientia, xolo da-

matebiT komponentad Seyvanilia aluminis 

oqsidi, ramac gansazRvra Secxobil nimuS-

Si, sialonTan erTad, ∝-AL2O3 kristaluri 

fazis warmoqmna. es ukanaskneli (iseve, ro-

gorc muliti SN1 SedgenilobaSi) maRali 

kuTri eleqtrowinaRobiT (ρ), ΔΕ da Δ si-

dideebiT gamoirCeva. aqedan, mosalodneli 

iyo SN1 da SN8 nimuSebis eleqtromaxasia-

Teblebis msgavseba, rac kvleviT dadginda. 

sxva ori Sedgeniloba (SN6 da SN7) imiT ga-

moirCeva, rom maT misaRebad Sedgenil SN6 

kompoziciaSi SiC aris 20 mas. % (kidev erTi 

Semadgenlis Semcveloba (AL2O3) igivea), 

xolo SN7 SedgenilobaSi SiC raodenoba 30 
mas%-iT aris gazrdili (magram ar aris 
AL2O3). SedgenilobaTa gansxvavebam eleqtro-

maxasiaTeblebis Tavisebureba gamoiwvia. 

kerZod, SeimCneva damokidebulebaTa mru-

debis ganlagebis (sur. 12) da ΔΕ sidideTa 

(cxr. 3) siaxlove.  

 

 
 

sur. 12. SN1, SN6, SN7, SN8 sialonebis 

eleqtrowinaRobaTa cvlilebis grafikebi 

temperaturaze damokidebulebiT 

 

aRniSnulis axsna SeiZleba am ori masa-

lis fazuri Sedgenilobidan gamomdinare, 

radgan sialonTan erTad maTSi warmodge-

nilia ∝-SiC naxevargamtaruli Tvisebebis 

matarebeli.  
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cxrili 3 
 

kompozitebis eleqtromaxasiaTeblebi  

(473_573 K intervalSi) 

 
nimuSis 

№ 

gamtarobis 

aqtivaciis 

energia, ΔΕ, ev 

eleqtrowinaRobis 

temperaturuli 

koeficienti, Δ a.10-2,ῼ 
m/K 

SN-1 1,72 3,7 

SN-6 1,29 2,7 

SN-7 1,08 2,3 

SN-8 1,51 3,3 

  

3. daskvna 
kaolin-aluminis pudris narevis gamow-

visas 800_15000C-is intervalSi dafiqsirebu-

lia da dadgenili aluminisa da siliciu-

mis nitridebis da maT bazaze mulitis 

struqturis mqone X sialonis warmoqmnis 

temperaturebi. xolo SiC aluminis pudris, 

siliciumis da ∝-AL2O3, aluminis pudr-si-

liciumis narevis gamowvisas miRebulia SiC-
SiAlON da AL2O3-SiAlON kompozitebi ß sialo-

nur matricaze. miRebuli Sedegebi dadas-

turebulia rentgenostruqturuli da mik-

roskopuli analizebiT. 
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E.Nikoleishvili, N.Darakhvelidze 
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Georgia 
 

Resume: Composites were obtained with nitro-alumothermal processes with nitro-alumothermal processes in the 
SiC - SiAlON and Al2O3 – SiAlON system. Physical-chemical processes going on at the obtaining of SiALON within the 
range of 800-1500oC were studied. Charge compositi ons and sintering regime were selected. It was proved that X-
SiALON was obtained at the sintering of kaolin-aluminum powder at 1500 oC, while ß –SiALON was formed at the 
sintering of SiC-Aluminum powder, silicium and Al2O3 – aluminum powder – silicium blend at 1500 oC . Corrosion 
properties of the materials were studied. Investigations were performed by the methods of X-Ray structural and 
microscopical analysis. 

 

Key words: composite; silicium carbide; corundum; silicium nitride; aluminum nitride; mullite; SiALON. 
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ПОЛУЧЕНИЕ СИАЛОНОВ НИТРО‐АЛЮМИНОТЕРМИТНЫМ МЕТОДОМ 
Ковзиридзе З.Д., Нижарадзе Н.С., Табатадзе Г.С., Чейшвили Т., Мествиришвили З.З.,  
Мшвилдадзе М.Дж., Николеишвили Е.Т., Дарахвелидзе Н.Ю. 
Департамент химической и биологической технологий, Грузинский технический университет, Грузия, 0175 
Тбилиси, ул.М. Костава 69 
 

Резюме:  Изучены физико-химические процессы, протекающие при получении сиалонов в интервале 
температур 800-15000С методом нитроалюмотермии. Подобраны составы композитов и режимы их обжига. 
Получены композиты в системах SiC-SiALON и Al2O3-SiALON.  

Установлено, что при обжиге смеси каолин-алюминиевая пудра при 15000С получается X- сиалонов, а при 
обжиге двух смесей - SiC-алюминиевая пудра, силиций Al2O3-алюминиевая пудра и силиций, при 15000С 
получается β- сиалонов. Изучены коррозионные свойства полученных материалов. Исследования проводились 
с применением рентгеноструктурного и микроскопического методов анализа. 

 

Ключевые  слова:  композит; карбид силиция; корунд; нитрид алюминия; нитрид силиция; муллит; 
сиалонов. 
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reziume: Seswavlilia dolomit-serpen-
tinituri klinkeri torkret-masis misaRebad 

metalurgiuli Tburi agregatebis amonagi-

saTvis, plastifikatoris saxiT damatebuli 

Casov-iaris sabados Tixis (ukraina) raode-

nobis gavlena klinkeris cecxlgamZleobaze 

da miRebulia optimaluri Sedgenilobis 

torkret-masa, ganxilulia torkret-betonis 

ZiriTadi Tvisebebi. dadgenilia dolomit-

serpentinituri klinkeris vargisoba tork-

ret-betonis misaRebad.Mmocemulia torkre-

tirebis meTodis upiratesoba cecxlgamZle 

amonagis Sesrulebis sxva meTodebTan Se-

darebiT.  

naCvenebia klinkeris qimiuri da minera-

logiuri Sedgeniloba da misi ZiriTadi fi-

zikur-teqnikuri Tvisebebi. kvleva Catarebu-

lia qimiuri da rentgenostruqturuli ana-

lizis meTodebiT. SerCeulia torkret-masis 

misaRebi ZiriTadi komponentebi, Tburi agre-

gatebis amonagis torkretirebisaTvis sa-

Wiro aparatura da Sedgenilia teqnolo-

giuri sqema. 

 

sakvanZo sityvebi: dolomit-serpentini-
turi klinkeri; torkret-betoni; metalur-

giuli Tburi agregatebi; amonagi; torkret-

aparati; kompresori; resiveri. 

 
 

1. Sesavali 

torkretireba Tburi agregatebis amona-

gis Sesrulebis meTodebs Soris yvelaze 

progresulia. am meTodis gamoyeneba, tork-

ret-masebis axali Sedgenilobebis damuSa-

veba da maRali Tbofizikuri Tvisebebis 

Semkvrelebis gamoyeneba xels Seuwyobs 

samrewvelo Rumlebis, kerZod metalurgiu-

li Rumlebis amonagis muSaobis xanmedego-

bis gazrdas. torkret-betonisagan amonagis 

gakeTeba sruldeba rogorc Tburi agrega-

tebis axali mSeneblobis dros, aseve re-

montisas. gansakuTrebiT mniSvnelovania mi-

si gamoyeneba cxeli remontis SemTxvevaSi.  

torkretirebis saSualebiT xdeba aguris 

wyobis calkeuli defeqturi adgilebis da 

samrewvelo Rumlebis mTeli konstruq-

ciuli elementebis aRdgena. dabetonebisagan 

gansxvavebiT, torkretireba ar moiTxovs ya-

libis gamoyenebas. imis gamo, rom torkret-

betoni Seicavs mcire raodenobis sinestes, 

amonagi Sreba Rumlis CarTvisas. amiT Cqar-

deba amonagis Sesrulebis procesi, izrdeba 

simtkice, mcirdeba saTbobisa da eleqtroe-

nergiis xarji [1-4].  

torkretirebis meTodis upiratesobebia:  

1Aamonagis Sesrulebis drois daCqareba, 

procesis meqanizacia.  

2. rTuli konstruqciis Tburi agrega-

tebis amonagis Sesrulebis SesaZlebloba. 

3. Sromis warmadobis gazrdis Sedegad 

SromiTi danaxarjebis Semcireba. 

4.Aamonagis simtkicis gazrda meqanikuri 

zemoqmedebis, dartymebis, cveTis mimarT. 

5.Ddazianebuli amonagis aRdgenis 

SesaZlebloba. 

6. cxel mdgomareobaSi remontis Catare-

bis SesaZlebloba. 

7. dabali Rirebuleba RumelSi aguris 

amonagTan SedarebiT. 

torkretirebis arsi mdgomareobs gan-

sazRvruli Sedgenilobis torkret-betonis 

narevis datanaSi, torkret-aparatis daxma-

rebiT, Rumlis amonagis gasakeTeblad. Aam 

dros mSrali torkret-betonis narevi, Se-

kumSuli Hhaeris moqmedebiT, milebis saSua-

lebiT miewodeba saqSens da xdeba date-

nianeba misi saqSenidan gamoSvebis win.  

torkret-betonis wneviT datanis Sedegad 

warmoiqmneba betonis gamkvrivebuli fena, 

romelic TvisebebiT Cveulebrivi betoni-

sagan gansxvavdeba, aqvs gadidebuli meqa-

nikuri simtkice da xasiaTdeba kargi Se-

WidulobiT zedapirTan [5-8]. gamoiyeneba, 

rogorc cecxlgamZle masala cementis, qi-
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miur, minis, feradi da Savi metalurgiis 

sferoSi, e.i. iseT dargebSi, romlebic da-

kavSirebulia maRaltemperaturul proce-

sebTan. raodenobrivi da xarisxobrivi to-

rkret-masis Sedgenilobis SerCevisas iTva-

liswineben Tburi agregatis daniSnulebas, 

amonagis muSaobis pirobebs da mis kons-

truqciul elementebs, komponentebis fizi-

kur-qimiur Tvisebebs, maT marcvlovan Sed-

genilobas, betonis datanis meTodebs, mis 

unars winaaRmdegoba gauwios maRali tempe-

raturis moqmedebas da temperaturul 

cvlilebebs, widebis, metalTa oqsidebis 

mtverisa da airebis qimiur moqmedebas, 

metalis nakadis dartymiT moqmedebas. 

 

2. ZiriTadi nawili 

samuSaos mizania dolomit-serpentini-
turi klinkeris da danamatebis gamoyenebiT 

torkret-betonis optimaluri Sedgenilobis 

miReba da torkretirebisaTvis saWiro apa-

raturis SerCeva.  

torkret-betonis narevis Semadgenelia 

mWida masala, msxvili da wvrili Semavse-

beli, wmindad dafquli danamati _ plasti-

fikatori, gamagrebis damaCqareblebi da 

wyali. yvela CamoTvlili moTxovnebis gaT-

valiswinebiT torkret-masis mosamzadeblad 

ZiriTadi komponentis saxiT gamoviyeneT la-
boratoriaSi Cven mier miRebuli dolomit-

serpentinituri klinkeri, romlis qimiuri 

Sedgeniloba warmodgenilia 1-l cxrilSi. 

  
 cxrili 1 D 

dolomit-serpentinituri klinkeris  
qimiuri Sedgeniloba 

 

nedleulis 

dasaxeleba 

oqsidebis Semcveloba, mas.% 

SiO2 Al2O3 MgO CaO Fe2O3 sineste x.d. jami 

dolomit-
serpentinituri 

klinkeri 

 

17,89 

 

1,11 

 

39,16 

 

39,05 

 

2,77 

 

- 

 

- 

 

100 

  
 
klinkeris Sedgenilobisa da misi war-

momqmneli mTavari oqsidebis qimiuri Sed-

genilobis mixedviT (cxrili 1) SeiZleba 

klinkeris mineralogiuri Sdgenilobis ga-

moTvla. dolomit-serpentinituri klinkeris 

misaRebad, TanafardobiT 4:1, damzadda bri-

ketebi da gamoiwva silitis RumelSi 13500C, 

14000C, 14500C da 15000C temperaturebze. kli-

nkeris miRebis procesSi pirvelad warmo-

iqmneba C4AF (Al2O3-is mTlianad SekavSire-

bamde), Semdeg darCenili Fe2O3 warmoqmnis 

C2F-s. Al2O3-is TiToeuli procenti iZleva 

4,77% C4AF-s [9]. 

C4AF=4,77 Al2O3, C4AF=4,77x1,11=5,29% 
darCenili Fe2O3-isagan miiReba C2 F: 

C2F.=1,7(2,77-1,57 x1,11)=1,75%. 
Semdeg darCenili CaO warmoqmnis C3S da 

C2S-s: 

3CaO + SiO2 =3CaO.SiO2; 2 CaO + SiO2=2CaO.SiO2; 
C3S=37,97%, C2S=15,83%. 

klinkeris mineralogiuri Sedgeniloba 

mocemulia me-2 cxrilSi.  

 
 

cxrili 2 
klinkeris mineralogiuri Sedgeniloba, mas.% 

 

C3S C2S C4AF C2F MgO 

37,97 15,83 5,29 1,75 39,16 

 
  
cxrilis monacemebidan Cans, rom kalci-

umis silikatebis Semcveloba aRwevs 53,8%, 

xolo periklazis _ 39,16%-s.  

klinkeris fizikur-teqnikuri maxasiaTeb-

lebi mocemulia me-3 cxrilSi. 

cxrilidan Cans, rom 4:1 TanafardobiT 

aRebuli, erTnair pirobebSi gamomwvari ni-
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muSebis wyalSTanTqma, forianoba, simkvrive 

da simtkicis zRvari kumSvisas ukeTesi fi-

zikur-teqnikuri maCveneblebiT xasiaTdeba. 

optimaluria agreTve gamowvis temperatura 

14500C da bolo temperaturaze 4sT-iani da-

yovneba. Aam pirobebSi miRebuli nimuSebi 

Semcxvaria da maRali fizikur-teqnikuri maC-

veneblebiT xasiaTdeba, rasac adasturebs 

rentgenostruqturuli analizi (nax. 1). 

 
 

 cxrili 3  
klinkeris fizikur-teqnikuri maxasiaTeblebi 

 

 

komponentebis 

Tanafardoba, mas.% 

G 

gamowv. 

temp., 
0C 

 

dayovneba, 

bolo 

temp., sT 

Ffizikur-teqnikuri  

maxasiaTeblebi 

 

dolo-

miti 

 

serpen-

tiniti 

simtkicis 

zRvari 

kumSvisas, 

σk mpa 

wyal-
STanTqma, 

% 

foria-

noba,  
∏% 

simkvrive, 

pg/sm3 

 

 

 

 

4 

 

 

 

 

1 

1350 

 

1400 

 

1450 

 

1500 

 

1 

4 

1 

4 

1 

4 

1 

4 

318 

296 

355 

377 

400 

480 

492 

517 

2,10 

1,98 

1,30 

0,99 

0,77 

0,70 

0,70 

0,62 

5,80 

5,10 

3,63 

2,50 

2,08 

1,85 

1,85 

1,82 

2,52 

2,74 

3,45 

3,62 

3,64 

3,69 

3,76 

3,78 

  
 

9000C-ze gamomwvar nimuSebis rentgenog-

ramaze (nax. 1) dafiqsirebulia MgO-sTvis 
damaxasiaTebeli difraqciuli maqsimumebi 

dhkl2,109; 1,48 A0, CaO – dhkl2,406; 1,705A0, Ca(OH)2 -dhkl 
2,627; 2,47 A0 და CaCO3- dhkl3,04; 1,80 A0. 10000C-ze 
gamomwvari nimuSebis rentgenogramaze igive 

suraTia, mxolod intensiurobiT Semcirebu-

lia CaCO3-isa da Ca(OH)2-is damaxasiaTebeli 

pikebi, 11000C-ze ar aris CaCO3 da CaO. Ees 

ukanaskneli Cndeba kalciumis silikatebis 

saxiT. 12000C da 13000C-ze gamomwvari nimuSebi 
ukve Seicavs kristaluri periklazisa da 

kalciumis silikatebis garkveul raodeno-

bas, maT Soris orkalciumian silikatsac, 

romlis raodenoba 14000C da 14500C-ze Tanda-

Tan mcirdeba, rac uTuod imis Sedegia, rom 

beliti (C2S) da pirveladi mineralebi ixsneba 

Txevad fazaSi, romelic am temperaturebze 

Cndeba. C2S urTierTqmedebs Tavisufal CaO-

sTan, romlis pikebi qreba da aliti 

warmoiqmneba. misaRebi produqtis Tvisebebis 

TvalsazrisiT, xelsayrelia Tavisufali 

CaO-s SekavSireba C3S (aliti) samkalciumian 

silikatad, romelic stabiluria >20000C-mde. 
ufro ZnelRobadi orkalciumiani silikati, 

romlis lRobis temperatura 21000C-ia, ganic-
dis alotropiul saxecvlilebas, rasac Tan 

axlavs moculobis cvlileba. amdenad, β<γ	
gardaqmna 6700C-ze mimdinareobs 10% mocu-

lobis cvlilebiT, rac iwvevs klinkeris 

daSlas fxvnilis saxiT. O 
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nax. 1. klinkeris rentgenograma, 1 - 900, 2 - 1000, 3-1100,  
4 - 1200, 5 - 1300, 6 - 1400, 7 - 14500C 

 

  
eqsperimentis Casatareblad klinkeri jer 

davamsxvrieT ybebian msxvrevanaSi, Semdeg 

gavatareT #7, 5 da 1mm sacerSi, rom migveRo 

5_7 mm da 1_5 mm fraqciebi. #1 sacerSi gasu-

li fxvnili tardeboda vibrowisqvilSi wmin-

dad dafquli klinkeris misaRebad. 5mm-mde 

zomis Semavsebeli wvrilia, fraqcia 5_7mm – 

msxvili. wmindad dafquli klinkeri gamoiye-

neba, rogorc mWida masala <0,063 mm-ze. fraq-

ciaTa zomebi da raodenoba Semdegia (mas. %): 

5_7mm – 30% 

1_5mm _ 35% 

< 0,063 _ 30% 

Semavseblis Tvisebebi mkveTrad gansazR-

vravs torkret-betonis simtkices da masTan 

dakavSirebul Tvisebebs: forianobas, air-

SeRwevadobas, widamdgradobas da Tbogamta-

robas. mWida masala erTmaneTTan aerTebs 

Semavsebels da magrdeba qimiuri urTierT-

qmedebis da maRali temperaturis moqmede-

biT, Sedegad miiReba monoliTuri qvismag-

vari masa.  

wmindad dafquli danamati, rogorc 

plastifikatori, emateba torkret-masas mis 

nawilakebs Soris xaxunis Sesamcireblad, 

Zvradobisa da simkvrivis gasazrdelad.  

wmindad dafquli danamatis saxiT ga-

moviyeneT Casov-iaris sabados cecxlgamZle 

Tixa, romlis qimiuri Sedgeniloba moce-

mulia me-4 cxrilSi. 

 

 

cxrili 4 

Casov-iaris sabados Tixis qimiuri Sedgeniloba (mas.%) 

 

Al2O3+TiO2 SiO2 Fe2O3 CaO n.n.n. 

34,18 59,84 1,43 0,53 9,20 

 

cecxlgamZle Tixa asrulebs plastifika-

toris da Semwebav rols dabal temperatu-

raze. maRalze igi Secxveba da warmoqmnis 

keramikul Semkvrels da xels uwyobs Ter-
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momdgradobisa da widamedegobis amaRlebas. 

Casov-iaris sabados Tixis SerCeva ganpi-

robebulia imiT, rom igi sxva cecxlgamZle 

Tixebisagan gansxvavdeba Secxobis dabali 

temperaturiT (1050_11000C), romelsac arse-

biTi mniSvneloba aqvs keramikuli Semkvre-

lis swrafad warmoqmnisaTvis datanil 

torkret-masasa da saremonto wyobis zeda-

pirs Soris. imis Sesaswavlad, rogor imoq-

medebda dolomit-serpentinituri klinkeris 

cecxlgamZleobaze Tixis damateba, Sevad-

gineT klinker-Tixis ramdenime narevi da 

SeviswavleT cecxlgamZleoba. me-2 nax-ze 

mocemulia kvlevis Sedegebi. 

 

 
 

nax. 2.Ddolomit-serpentinituri klinkeris  

cecxlgamZleobis damokidebuleba cecxlgamZle Tixis danamatze 

 
me-2 nax-ze SeiZleba gamovyoT ori ubani 

0_40% da 40_60% Tixis SemcvelobiT. 0_40% 

(I ubani) Tixis Semcvelobisas torkret-

masis cecxlgamZleoba SedarebiT umniSvne-

lod Semcirda. SeiZleba imis varaudi, rom 

dolomit-serpentinituri klinkeris ZiriTa-

di komponenti MgO imoqmedebs Tixis Al2O3-

Tan Spinelis warmoqmniT an MgO-s moqmede-

biT SiO2-Tan miiReba 2MgO·SiO2 forsteriti, 

an Tixisagan – muliti 3Al2O3·2SiO2, romel-

Tagan yvela cecxlgamZlea. Aaseve warmoiqm-

neba mcire raodenobiT Txevadi faza, ris 

Sedegadac umniSvnelod Semcirdeba cecxl-

gamZleoba. Catarebuli eqsperimentis ana-

lizis mixedviT danamatad avirCieT 5_10%-

mde Tixa.  

Tburi agregatebis amonagis Sesrulebisa 

da remontis Casatareblad saWiroa SezRu-

duli dro, romelic ar iZleva betonis 

gaCerebis saSualebas maqsimaluri simtkicis 

miRebamde, 28 dRe-Ramis ganmavlobaSi. ami-

tom, cecxlgamZle torkret-betonisagan mok-

le vadaSi moiTxoveba gamagrebis da 

maqsimaluri simtkicis miRebis unari. Aam 

mizniT betonis narevSi SehyavT Sekvris 

damaCqareblebi. Cven SemTxvevaSi torkret-

masis mSral narevs daemata 5% MgCl2 fxvni-
lis saxiT. igi zrdis Sekvrisadmi aqtiu-

robas da inarCunebs cecxlgamZle Tvisebebs 

maRalcecxlgamZle MgO-s wyalobiT.  

torkret-masis narevis mosamzadeblad 

dolomit-serpentinituri klinkeris wminda 

fraqcia saWiro TanafardobiT CaitvirTa 

amrevSi TixasTan da MgCl2 erTad da areva 

gagrZelda 3 wuTi, daemata Semavsebeli _ 

kidev 2 wuTi, danestianda 8_12% wyliT da 

metalis formebSi dayalibda 50X50 mm zomis 

nimuSebi. sxvadasxva narevisagan miRebuli 

Sedegebis mixedviT SevarCieT torkret-masis 

optimaluri Sedgeniloba, romelic warmod-

genilia me-5 cxrilSi.  
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cxrili 5 
torkret-betonis optimaluri Sedgeniloba, mas.% 

 

mWida masalis 

dasaxeleba 
Semavsebeli 

Sekvris 

damaCqarebeli 
plastifikatori 

dolomit-serpentinituri 
klinkeri, 

 

<0,063m 

dolomit-
serpentinituri 

klinkeri 

 

 

MgCl2 

cecxlgamZle 

Tixa 

5-7mm 1-5mm 

 

25 

 

30 

 

30 

 

5 

 

10 

 
 

aseTi Sedgenilobis torkret-masis dayalibebis Sedegad miRebuli torkret-betonis 

Tvisebebi warmodgenilia me-6 cxrilSi.  

 
 cxrili 6 

torkret-betonis Tvisebebi 
 

torkret-
betonis 
gamoyen. 

maqs. temp.0C 

betonis 

simtkice 

kumSvisas, 1100C-is 
Semdeg, mpa 

cecxlovani 

Cajdoma,% 

simtkicis zRvari 
kumSvisas 

1400 0C-ze, gamowvis 
Semdeg, mpa 

Termuli 
medegoba (8000C _ 
wyali), Tbocvla 

 

1600-1700 

 

 

25 

 

0,15-0,20 210 20 

 
eqsperimentis Sedegad miRebuli Sedegebis gaTvaliswinebiT SevadgineT, Tburi 

agregatebis torkretirebis meTodiT, amonagis Sesasruleblad saWiro teqnologiuri 

sqema, romelic warmodgenilia me-3 naxazze da SevarCieT Sesabamisi aparatura. 

 
 

 
 

nax. 3. teqnologiuri sqema Tburi agregatebis torkretirebisaTvis.  
1. bunkeri msxvili SemavsebliT, 2. bunkeri wvrili SemavsebliT,  

3. bunkeri mWida masaliT, 4. bunkeri cecxlgamZle TixiT, 5. amrevi,  
6. torkret-aparati, 7 kompresori, 8. resiveri, 9. saqSeni, 10. Rumeli 
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bunkerSi moTavsebuli TiToeuli kompo-

nenti amrevSi CaitvirTeba saWiro Tanafar-

dobiT, laboratoriaSi miRebuli torkret-

masis optimaluri Sedgenilobis mixedviT. 

amrevSi specialurad momzadebuli kargad 

areuli torkret-betonis mSrali narevi ga-

daitaneba torkret-aparatSi 6, kompreso-

ridan 7 SekumSuli haeri 2_3,5 kg/sm2 wneviT 

miemarTeba materialuri SlangebiT saqSen-

Si. erTdroulad wylis rezervuaridan mie-

wodeba wyali, romlis wneva unda iyos 1-

_1,5kg/sm2-ze meti, vidre torkret-aparatSi. 

saqSenis gamosasvlelSi xdeba narevis da-

nestianeba, danestianebuli narevi gamova ra 

saqSenidan 100m/wm siCqariT, miejaxeba 

dasabetonebel zedapirs da miewebeba. 

Sedegad zedapirze warmoiqmneba torkret-

betonis mkvrivi da mtkice fena.  

 
3. daskvna 
• Seswavlilia dolomit-serpentinituri 

klinkeri torkret-masis misaRebad metalur-

giuli Tburi danadgarebis amonagis tork-

retirebisaTvis; 

• dolomit-serpentinituri klinkeris 

qimiuri da mineralogiuri Sedgeniloba; 

• SerCeulia torkret-masis misaRebi Ziri-

Tadi komponentebi: mWida masala, msxvili 

da wvrili Semavseblebi, plastifikatori 

da Sekvris damaCqarebeli, torkretirebi-

saTvis saWiro aparatura da Sedgenilia 

teqnologiuri sqema; 

• miRebulia maRali fizikur-teqnikuri 

Tvisebebis torkret-betoni; 

• dadgenilia dolomit-serpentinituri 

klinkeris vargisoba torkret-betonis misa-

Rebad. 
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APPLICATION OF DOLOMITE‐SERPENTINITE CLINKER FOR GUNNING OF BEDDING  
OF METALLURGICAL THERMAL AGGREGATES 
Z. Kovziridze, N. Nizharadze, M. Balakhashvili 
 

Resume: Dolomite-serpentenite clinker has been investigated to obtain gun-mixture for metallurgical thermal ag-
gregates bedding. Chemical and mineralogical composition of clinker and its main physical and chemical characteris-
tics were determined. Investigations were performed by chemical and X-ray diffraction methods.  

Advantage of gunning method compared to other methods of execution of refractory bedding has been shown. 
The main components were selected to obtain gun-mixture. Effect of Chasov-Yari deposit clay (Ukraine) rate added as 
plastisizing agent on clinker refraction capacity was studied and optimal composition gun-mixture was obtained. 

The main properties of gunite were studied. Suitability of dolomite-serpentinite clinker for obtaining gunite was 
proved. Apparatuses for gunning of thermal aggregates bedding were selected and technological scheme was devel-
oped. 
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Key words:    lo dolomite-serpemtinite clinker; gunite; metallurgical thermal aggregates; bedding; gunning appa-

ratus; compressor; receiver. 
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ПРИМЕНЕНИЕ ДОЛОМИТ‐СЕРПЕНТИНИТОВОГО КЛИНКЕРА ДЛЯ ФУТЕРОВКИ 
МЕТАЛЛУРГИЧЕСКИХ ТЕПЛОВЫХ АГРЕГАТОВ МЕТОДОМ ТОРКРЕТИРОВАНИЯ 

Ковзиридзе З. Д., Нижарадзе Н.С, Балахашвили М.И. 

 
Резюме: Проведено изучение доломит-серпентинитового клинкера с целью получения торкрет-масс для 

футеровки металлургических тепловых агрегатов.  
Показано преимущество метода торкретирования при выполнении футеровки тепловых агрегатов по 

сравнению с другими методами. Приведены химический и минералогический составы клинкера и основные 
физико- технические свойства. Исследование проведено химическим и рентгеноструктурным анализом. 
Выбраны составляющие компоненты торкрет-масс. Изучено влияние добавляемой глины Часовоярского 
месторождения на огнеупорность клинкера и получена торкрет-масса оптимального состава.  

Установлена пригодность доломит-серпентинитового клинкера для получения торкрет-бетона и приведены 
его свойства. Выбрана аппаратура для торкретирования тепловых агрегатов и составлена технологическая 
схема. 

 
Ключевые слова: доломит-серпентинитовый клинкер; торкрет-бетон; металлургические тепловые агрега-

ты; футеровка; торкрет-аппарат; компрессор; ресивер. 
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reziume: samuSao eZRvneba msoflioSi 3D 

stereoskopuli ganviTarebis, sxvadasxva 

mkvlevaris mier gadmocemuli azrebis Ses-

wavla-ganviTarebas.  

moyvanilia adreuli wlebidan dRemde 3D 

stereoskopuli gadaRebis dadebiTi da uar-

yofiTi mxareebi.  

asaxulia Cven mier axali xedvisa da mid-

gomis safuZvlebze, Tanamedrove 3D stereo-

skopuli agregatis Seqmna, romelic saSua-

lebas iZleva rogorc axlo, aseve Sor man-

Zilze adamianma aRiqvas arsebul sagnebs 

Soris manZili, misTvis Cveulebriv diapa-

zonSi, gadaRebis Sewyvetis gareSe, romlis 

analogic jerjerobiT ar arsebobs araTu 

saqarTveloSi, aramed msoflioSi. 

 
sakvanZo sityvebi: 3D stereoskopi; kon-

vergencia; paralaqsi. 

 

 
1. Sesavali 
rogorc cnobilia, aRmwarmoeblobis ste-

reoskopuli gamosaxulebebis Tanamedrove 

meTodebi warmoudgenelia rastruli opti-

kuri sistemebis gamoyenebis gareSe. mkvlev-

rebma didi yuradReba dauTmes sivrciT 

mxedvelobiT fotos da SedarebiT naklebad 

teqnikur daniSnulebebs, romlis saSualebi-

Tac xdeba am pirobebis realizacia.  

SeviswavleT evropasa da msoflioSi mi-

Rebuli patentebi stereoskopiaSi, rogori-

caa: EPO374253AL	Lda a.S. literaturuli da 

sapatento mimoxilvis Sedegad mivediT im 

daskvnamde, rom gagveumjobesebina axali da-

nadgaris parametrebi garkveuli gaTvlebis 

xarjze, rogoricaa: wona, gabarituli zome-

bi, gadaRebis diapazoni realur droSi, 

momsaxurebis gaadvileba da sxva. 
 

2. ZiriTadi nawili 

Stereoscopy aris mecnierebis vizualuri 

aRqma 3D ganzomilebis sivrceSi (Cvens gar-

Semo arsebuli), Tumca sityva `optikaSi” 

igulisxmeba ara mxolod mecniereba sinaT-

leze da misi kanonebis gavrceleba, aramed 

teqnikuri mowyobilobebic, gamoyenebuli 

sinaTlis nakadebis gardaqmnaSi. am mow-

yobilobebis gaangariSebis Teoriebi, aseve 

sityva “Stereoscopy”, rogorc wesi, gulisxmobs 

farTo speqtrs, romlis arealSi garkveuli 

sakiTxebi moicavs fsiqofiziologiuri maxa-

siaTeblebis sivrciTi aRqmis ferweras, op-

tikur principebs da teqnikur saSualebebs, 

aSenebs xiluli sivrculi gamosaxulebebis 

obieqtebs.  

adamianis survili aixdinos aRqmis gamo-

saxulebebi, romelic qmnis moculobiT STa-

beWdilebebs da teleaRWurvilobis sagnebis 

gamosaxulebebs, aRwerilia adrindeli dro-

idan. ukve XV saukuneSi leonardo davinCi 

swavlobda am sakiTxebs da cdilobda mieca 

mecnieruli dasabuTeba. 1593 w. hortam daad-

gina, rom Cvens gonebaSi kombinirdeba orive 

TvaliT miRebuli gamosaxuleba da aRwera 

calkeuli gamosaxulebebi stereowyviliT.  

am mowyobilobis Seqmnis pirveli samuSa-

oebi miekuTvneba XlX saukunis Sua periods, 

es iyo xelovnurad uyuro stereoskupuli 

efeqti. 1833 w. vitsonma Seqmna pirveli sar-

kis stereoskopi, xolo 1859 wels brius-

telma _ linzuri stereoskopi. amave peri-

ods miekuTvneba pirveli stereoskopuli apa-

ratebis Seqmna. SemdgomSi aRqmis stereosko-

puli gamosaxulebebi (e.w. gamosaxulebebi, 

romlebic qmnis samyaros moculobis STabeW-

dilebas) teqnikurad gaumjobesda. ukve 1858 

wels Cndeba proeqciuli aRmwarmoeblobis 

teqnikuri saSualebebi stereoskopuli gamo-

saxulebebis e.w. anaglifebis da eklifsis 

meTodebiT, romlebic daamuSaves s. mixai-

lovma da s. briuxenma.  

am saukunis dasawyisSi aRmoaCines meTo-

debi ukeTesi stereoskopuli gamosaxulebe-

bis misaRebad, romlebic Tavisufali, yovel-

gvari optikuri mowyobilobebis gareSea. 
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aseTi avtostereoskopuli gamosaxulebebis 

gamoCena SesaZlebeli gaxda axali wvrilmar-

cvlovani rastruli optikuri sistemebis 

SeqmniT. am saqmeSi didi wvlili g. lipmansa 

da p. sokolovs ekuTvniT, romlebmac 1911 

wels pirvelebma miiRes sivrciTi, ganuyo-

feli integraluri gamosaxuleba ara marto 

stereoskopuli dakvirvebiT, aramed obieq-

tebis sxvadasxva rakursiT xedvis sxvadasxva 

SesaZlebeli wertilebidan. amave periodSi 

sabWoTa gamomgonebleblebma: p. ivanovma da 

v. Smakovma usaTvalo stereokino Seqmnes. 

aseve SesaZlebeli gaxda satelevizio 

gamosaxulebebis stereoskopuli aRwarmoeba. 

SemdgomSi a. levinqtonma daamuSava anagli-

furi kinos daproeqtebis originaluri sis-

tema, xolo m. basovTan erTad olarizebuli 

stereoskopuli proeqciis sistema.  

stereoskopi gamoiyeneba iseT sferoebSi, 

rogoricaa: astronomia, medicina, mSenebloba, 

geologiuri dazvervebi, arqiteqtura da sxva.  

stereoskopuli fotografiis gamoyenebas 

didi upiratesoba aqvs Cveulebriv fotog-

rafiasTan SedarebiT, sivrciTi warmodgenis 

wyalobiT, romelsac qmnis stereoskopuli 

gamosaxuleba, magaliTad, xSiri tyeebi, myin-

varebi, kristalebi, anatomiuri da histolo-

giuri preparatebi sxvanairad gamoiyureba, 

vidre Cveulebrivi gadaRebisas. stereosko-

puli fotografireba da kinogadaReba Semd-

gomSi gamoiyeneboda rentgenoskopul da mik-

roskopul kvlevebSi, xolo dRes eleqtro-

nul mikroskopiasa da birTvul kvlevebSi, 

galografiaSi.  

saerTod iq, sadac saWiroa siwminde da 

gamomsaxveloba, stereoskopul fotografias 

upiratesoba aqvs, CveulebrivTan SedarebiT. 

gansakuTrebiT Zlier STabeWdilebas axdens 

feradi stereoskopuli gamosaxuleba, rome-

lic SesaZlebelia miviRoT Tanamedrove teq-

nikiT, rogoricaa: feradi fotografireba, 

feradi filmebi da feradi televizia. Tana-

medrove meTodebis reproduqcia, stereosko-

puli gamosaxulebebis aRqmaSi, warmoudgene-

lia rastruli optikuri sistemebis gareSe. 

didi yuradReba eTmoba stereoskopul ganvi-

Tarebas, saerTo, principuli fundamenturi 

pirobebis sivrciT vizualur aRwarmoebas 

da garkveulwilad mcire teqnikuri saSua-

lebebis danergvas. aseve, gamoiyeneba fizikis, 

maTematikis, aRmwarmoeblobis da sivrciTi 

urTierTobebis ZiriTadi kanonebi. 

2009 wlamde filmebi 3D-Si Znelad xvde-

bodnen kinodarbazebsa da saxlis kino-

TeatrebSi. stereoskopi, romelic amJamad 3D	
teqnologiiT iwodeba, Tavidan Cafiqrebuli 

iyo, rogorc Sualedi fotografiasa da 

disneilendis atraqcionebSi “trileri”, mag-

ram, rodesac moxda 3D‐Si Cveneba, kerZod 

avtoris lamazi gafrena “pandoraSi”, ste-

reoskopulma teqnologiebma ganviTarebis 

meore Sansi miiRo.  

dRes mwarmoeblebi icvlian Sexedulebebs 

da amboben, rom 3D teqnologiebi yvelaze 

warmatebulia, rogorc 10 wlis ukan ganac-

xades HD	televizorebsa da telegadacemebze. 

2010 wels kopania “Samsung”-ma gayida 2 

milioni 3D	televizori, xolo 2011 wels _ 10 

milioni. LG	da HTC	mwarmoeblebma ganacxades, 

rom maT mier gamoSvebuli videorgolebi 

internetSi male 3D-Si iqneba.  

dRes 3D	 mowyobilobebis bazari swrafad 

viTardeba da mwarmoeblebi optimisturad 

acxadeben, rom samganzomilebiani teqnolo-

giebi daikavebs Cveni cxovrebis nawils didi 

xnis ganmavlobaSi, mogvwons Tu ara es. 

yovelwliurad 3D	 ekranebi Cvens cxovrebSi 

kidev ufro farTod Semova.  

 
3. daskvna 
Catarebuli kvlevebiT dadginda, rom arc 

ise saSiSia stereoskopuli gamosaxulebebis 

yureba, Tu gadaRebuli obieqti sworad aris 

warmarTuli. Sesabაmisad, misi danaxvac Se-

saZlebelia, Tu gamoyenebuli iqneba polari-

zebuli sistema (sadac stereoskopuli wyvi-

li gamosaxulebebis Serwyma cimcimis gareSe 

xdeba). Cven mier awyobili agregati da gaTv-

lebiT gadaRebuli foto, videorgolebi 

zemomoyvanil Teoriebs adasturebs.  
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sur. 1. 3D stereoskopuli  

agregati 

 

 

 

am agregats (suraTi) msoflioSi konku-

renti ar gaaCnia im TvalsazrisiT, rom Seg-

viZlia gadaviRoT stereoskopuli gamosaxu-

leba msvlelobisas realur droSi, gada-

Rebis Sewyvetis gareSe da Tan erTdrou-

lad vareguliroT stereobaza, konvergen-

cia da paralaqsi Sesabamisi gadaRebis dia-

pazonSi rogorc axlo, ise Sor manZilze. 
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SOME SPECTS OF 3DSTEREOSCOPIC PHOTOGRAPHY DEVELOPMENT 
G. Loladze, Z. Lomidze 
 

Resume: This work is devoted to study and development of 3D stereoscopic photography and opinions expressed 
by different reseachers. 

 Beneficial and negative impacts of 3D stereoscopic photography from earlier years until today are repre-
sented.  

Also here is reflected creation of modern 3D stereoscopic photography device on the basis of new look 
andapproaches, which gives humans an opportunity to perceive a distance between things (both in close range and at 
long distance) in range which is common for him/her, without interruption in shooting. This device has no analogues 
not only in Georgia, but also worldwide. 

 
Key words:  3D stereoscopic; convergence; parallax. 
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НЕКОТОРЫЕ АСПЕКТЫ РАЗВИТИЯ СТЕРЕОСКОПИЧЕСКОЙ 3Д‐СЪЕМКИ 
Лоладзе Г.З., Ломидзе З.А. 
 

Резюме: Работа посвящена развитию 3д-стереоскопического изображения, а также изучению множества 
зарубежных исследовательских работ.  

Приведены примеры отрицательной и положительной стороны 3д-съемки с самых ранних лет.  
Также отражены наше видение и подход к созданию современного 3д-стереоскопического агрегата, 

который дает возможность человеку определить расстояние между предметами в обычном диапазоне, не 
прекращая съемки на дальних и близких расстояниях.  

Данному агрегату аналога в мире не существует. 
 
Ключевые слова:  3д-стереоскопия; конвергенция; параллакс. 
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reziume: gamokvleulia Na2CO3 _ SrCO3 – 
BaCO3 – H3BO3 _ SiO2 sistemaSi dabaltemperatu-

ruli procesebi. Termodinamikuri saangariSo 

saSualebebiT dadgenilia, rom 298–773 K 

intervalSi boris mJavas gardaqmnasTan er-

Tad mimdinareobs am mJavasa da gardaqmniT 

miRebul produqtTa, upiratesad natriumis 

karbonatTan urTierTqmedeba sxvadasxva 

steqiometriis natriumis boratebis war-

moqmniT. amave intervalSi mosalodnelia 

sistemis Txevadi fazis pirveli ulufebis 

warmoqmna. 

 
sakvanZo sityvebi: sistema; Termodinami-

kuri parametrebi; standartuli moluri si-

dideebi; komponentTa urTierTqmedeba. 

 
 
1. Sesavali 
sakvlevi sistemis ustronciumo oTxkom-

ponentiani kompoziciebi sakmaod vrclad 

aris Sewavlili Sesabamis literaturaSi [1-

4]. am kvlevebiT gairkva am sistemaSi mimdina-

re mravali urTierTqmedeba 298–773 K inter-

valSi kompoziciaTa damuSavebisas. mraval 

marTebul daskvnebTan erTad, Cveni azriT, 

gaparulia uzustoba – dabaltemperaturul 

ubanSi urTierTqmedebaTa Termodinamikuri 

Sefasebisas ar aris gaTvaliswinebuli masSi 

monawile komponentTa arsebobis zRvruli 

temperaturebi.  
 
 
2. ZiriTadi nawili 
ustronciumo oTxkomponentian sistemaSi 

Termuli damuSavebisas mimdinare fizikur-

qimiuri procesebis Termodinamika sakmaod 

vrclad aris warmodgenilia [1-4].  

 naSromis avtorTa ZiriTadi mizani iyo 

daedginaT ra cvlilebebia mosalodneli 

oTxkomponentiani sistemis kompoziciebSi 

kidev erTi komponent SrCO3-is SeyvaniT. sakv-

levi sistemisadmi yuradReba Tanamedrove 

eleqtronikisa da eleqtroteqnikisaTvis efe-

qturi oqsiduri kompozitebis miRebis SesaZ-

leblobiTaa gamowveuli.  

Cven mier Camoyalibebuli miznis misaR-

wevad (sadac garkveul sistemaSi xdeba ni-

vTierebaTa qcevis Termodinamkuri analizis 

ganxorcieleba), pirvel rigSi, dasadgeni iyo 

sistemaSi Semaval nivTierebaTa SesaZlo ur-

TierTqmedebis nusxis Sedgena da am urTi-

erTqmedebaTa uzrunvelyofisTvis Termodina-

mikuri monacemTa bazis [5-8] mzadyofnis 

dadgena. 

pirveli amocana Sesrulda 200-ze meti 

reaqciis SerCeviT. reaqciaTa am nusxis ume-

tesi nawili, romelic axasiaTebda Na2CO3 – 
BaCO3 – H3BO3_SiO2 sistemas, mocemulia [1-4]-Si, 

danarCeni, SrCO3-is Semcvel reaqcaTa nawili 

50-s uaxlovdeboda. zogierTi maTgani qvemo-

Taa warmodgenili: 

 

1. SrCO3 + 4H3BO3 → SrO ∙ 2B2O3 + 6H2O + CO2 ; 
2. SrCO3 + 4HBO2 → SrO ∙ 2B2O3 + 2H2O + CO2 ; 
3. SrCO3 + 2B2O3 → SrO ∙ 2B2O3 + CO2 ; 
4. SrCO3 + SiO2 → SrO ∙ SiO2 + CO2 ; 
5. SrCO3 + 2BaCO3 +3SiO2 → SrO ∙ BaO ∙ 3SiO2 + 3CO2 ; 
6. 2SrCO3 + Na2CO3 + 3SiO2 → Na2O ∙ 2SrO ∙ 3SiO2 + CO2 ; 
7. SrCO3 + 2H3BO3 + 2SiO2 → SrO ∙ B2O3∙ 2SiO2 + 3H2O + 

CO2; 
8. SrCO3 + 2HBO2 + 2SiO2 → SrO ∙ B2O3∙ 2SiO2 + CO2 + 

H2O; 
9. SrCO3 + 2B2O3 + 2SiO2 → SrO ∙ B2O3∙ 2SiO2 + CO2; 
10. 3SrCO3 + SiO2 → 3SrO ∙ SiO2 +3 CO2. 

 

sakvlevi obieqtis Termodinamikuri Ses-

wavlisTvis saWiro monacemTa bazis anali-

zisas dadginda, rom reaqciaSi monawile 

nivTierebebis arcTu mcire raodenobis Ter-

modinamikuri parametrebis (T.p.) standar-

tuli moluri sidideebi dadgenili ar 

aris. maT ricxvSi Sr-is yvela borati da 

sxva martivi da rTuli silikaturi da bor-

silikaturi naerTebi Sedioda.  

 maTi dadgenisTvis struqturuli analo-

giisa da TvisebaTa aditiurobis principeb-

ze dafuZnebul [9,10] saangariSo meTods miv-

marTeT. 
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erT SemTxvevaSi naerTSi Semavali oqsi-

debi, xolo danarCenSi am oqsidTa SerwymiT 

miRebuli martivi boratebisa da silikate-

bis gamoyeneba mizanSewonili aRmoCnda. 

 ganisazRvra mSrO.nB2O3 naerTTa bunebaSi 

arsebuli Sr-is 4 boratis da 5 silikatis 

Termodinamikuri parametri. angariSis Sede-

gebi 1-el cxrilSia warmodgenili. aqve mo-

tanilia miRebul sidideTa cdomilebis 

zRvrebi, romelic gansazRvrulia TiToeu-

li reaqciis _^∆G0
რ,298-is hesis pirveli kano-

nis Sedegisa da Termodinamikis gamaerTia-

nebeli gantolebiT miRebuli sidideTa Se-

darebiT.  

 

cxrili 1 

Sr-is naerTTa Termodinamikuri parametris standartuli moluri sidideebi 

 

naerTi Tp-is standartuli moluri 

sidideebi 
∆G΄რ,298 

∆G΄΄რ,298 

% ში 

SeniSvna 

-∆H0ქ,298 

კკალ/მოლი 

 

S0298, 

კკალ/მოლი·K 

 

∆G0ქ,298 

კკალ/მოლი 

 

pirobiTi aRniSvnebi: 

 
∆G΄რ,298 boratis (silikatis) miRe-

bis reaqciis jibsis Tavisufali 

energia hesis kanonis pirveli 

Sedegis mixedviT, 

∆G΄΄რ,298_igive Termodinamikis gama-

erTianebeli gantolebis mixed-

viT. 

S1B aris SrO·B2O3; S1B2-SrO·2B2O3; S12B-

2SrO·B2O3; S13B-3SrO·B2O3; S13S-

3SIO·SiD2; S1B1S2-SrD·BaO·2SiO2; S1B12S3-

SzD·2BaO·3SiO2; S1B5S5-SrO·5BaO·6SiO; 

NS12S3-Na2O·2SrO·3SiO2 

 

S1B 474.44 
 

32.68 450.58 2_5%-ის

far-

glebSi 

S1B2 
 

792,08 35,62 747,88  

“ 

S1
3B 630,87 42,85 601,67 “ 

S1
3S 785,77 55,85 751,07 “ 

S1
3S 667,67 52,14 642,7 “ 

S1B1S2 742,96 47,63 703,99 “ 

S1B1
2S3 1109,67 73,32 1050,63 “ 

S1B1
5S6 2209,72 150 2090,45 “ 

NS1
2S3 1144,13 73,85 1084,47 2-5% 

 

kompoziciebSi Termuli damuSavebisas 

mimdinare reaqciebis analizisTvis gamoye-

nebul iqna jibsis Tavisufali energiis 

minimizaciis meTodi, aseve meTodis reali-

zaciis oTxi saSualeba _ ulixis pirveli 

da meore miaxloebebi, Svarcman-tiomkinis 

da klasikuri meTodebi. 

 reaqciaTa umetesobis zemoaRniSnuli sa-

SualebiT Sefasebis Sedegebma da Sedarebam 

gvaCvena, rom ulixis pirveli moaxloebis ga-

moyeneba mizanSewonilia 1000K temperaturamde, 
ulixis meore miaxloebis da Svarcman-ti-

omkinis gantolebis _ 1200_1400K intervalSi, 

xolo klasikuris _ 1400K-ze ufro maRali 

temperaturaze. 

 oTxkomponentian sistemaSi [4] mimdinare 

procesebi oTx temperaturul intervalSi 

mimdinare movlenis aRweras gvTavazobs. pir-

velSi (400_773K) mimdinare procesebis Ses-

wavlisas SemoTavazebulia mosazreba, rom am 

intervalSi mimdinareobs H3BO3–is gardaqm-

nebi, aseve misi (mJavas) da gardaqmnis pro-

duqtebis _ Na2CO3-is da BaCO3 -sTan urTi-

erTqmedeba, ris Sedegadac, naSromis avtor-

Ta azriT [1], SesaZlebelia cvalebadi Sedge-

nilobis natriumis (mNa2O.nB2O3) boratebis 

warmoqmna. 
sakvlev sistemaSi SrCO3-is SeyvaniT ga-

mowveuli movlenebis kvlevam erTniSnad mig-

viTiTa, rom [1]-Si arcTu srulad koreqtuli 

mosazrebaa gamoTqmuli. Aamis mizezia, rom 

Termodinamikuri analizisas gaTvaliswine-

buli ar iyo H3BO3-is, HBO2-isa da B2O3-is ar-

seboba konkretul temperaturul ubanSi.  

dabaltemperaturul ubanSi ganviTarebu-

li movlenis Sesaswavlad mivmarTeT borm-

Javas Semcvel kompoziciebSi SesaZlo reaq-

ciebis Termodinamikur analizs, romelmac 

gviCvena reaqciaSi monawile TiToeuli na-

erTis arsebobis gaTvaliswinebis aucileb-

loba. magaliTisTvis me-2 cxrilSi warmod-

genilia S1B2-s, S1
2B-is, S1B1S2-isa da NB2-is 
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miRebis reaqciebis Termodinamikuri Sefase-

bis Sedegebi B2O3-is ,,Semyvani’’ masalis rao-

bis cvlilebisa da maTi arsebobis tempera-

turebis gaTvaliswinebiT.  

cxrilSi SemoTavazebuli informacia cal-

saxad gviCvenebs, rom H3BO3-isa da HBO2-is 

arsebobis Sesabamis temperaturul ubnebSi, 

stronciumis diboratis (iseve, rogorc 

bariumisa) Tanaoba energetikulad momgebiani 

ar aris, piriqiT natriumis boratis SemTx-

vevaSi Na2CO3 + H3BO3 da Na2CO3 + HBO2 urTi-

erTqmedeba igive temperaturul intervaleb-

Si, Termodinamikis TvalsazrisiT, bevrad 

momgebiania. 

 

cxrili 2  

reaqciaTa Tp, ∆G΄რ,T=∫(T) ფუნქცია და ℓgKa 
 

re-

aq-

ciis 

 

 

 

 

№ 

reaqcia 

reaqci- 

is 

ganxi-

lvis 

zRvru-

li 

tempera-

turebi, 

K 

reaqciis standartuli 

moluri Tp 

∆ G0რ,T=∫(T) 

 

∆ Gრ,T=∆Hრ,298 

Sრ,298*T 

 

კკალ/მოლი 

 

 

 

 

 

ℓgKa =
∆ୋ΄რ,

ଶ.ଷଷோ்
 

ℓgKთ =
ି∆ୋ΄რ,

ଶ.ଷଷோ்
 

 

∆H0298,რ 

 

კკალ

მოლი
 

S0298, რ, 

 

კკალ

მოლი ∙ ܭ
 

 

∆G298, რ 

 

კკალ

მოლი
 

 

1 S1c+4H3B  

S1b2+6H2O+CO2
298-440 103.99 0.2490 29.75 103.99-0.2490∙T 298K-ზე-22,6 

440K-ზე 2,76 

2 S1c+4HB 

S1B2+2H2O+CO2       

 

440-500 58.86 0.1069 26.99 58.86-0.1069∙T 442K-ზე-5.74 

500K-ზე-2.36 

11 S1c+2B 

S1B2CO2 

450-700 14.19 0.0377 2.95 14.19-0.0377∙T 500K-ზე 2.04 

700K-ზე 3.81 

12 2S1C+2H3B 

S12B+3H2O+2CO2 

298-44 113.64 0.1913 56.6 113.64-0.1913∙T 298K-ზე-41.5 

440K-ზე-14.63 

13 2S1c+2HB 

S12+H2O+2CO2 

440-500 91.37 0.1203 55.51 91.37-0.1203∙T 500K-ზე-13.64 

14 2S1c+B 

S12B+2CO2 

450-700 69.04 0.00857 43.49 69.04-0.0857∙T 700K-ზე-2.82 

15 S1c+2H3B+2S 

S1B1S2+3H2O+CO2 

298-440 51.82 0.1396 10.40 51.82-0.1396∙T 298K-ზე-7.89 

440K-ზე-4.77 

16 S1C+2HB+2S 

S1B1S+H2O+CO2 

440-500 31.15 0.0685 10.73 3115-0.0685∙T 440K-ზე-0.43 

500K-ზე 1.35 

17 S1c+B+2S 

S1B1S2+CO2 

450-700 8.88 0.0339 -1.29 8.88-0.0339∙T 450K-ზე 3.09 

700K-ზე 4.64 

18 Nc+4H3B 

NB2+6H2O+CO2 

298-440 84.37 0.2498 9.86 84.37-0.2498·T 440K-ზე 12.68 

19 Nc+4HB 

NB2+2H2O+CO2 

440-500 42.84 0.1162 8.2 42.84-0.1162·T 500K-ზე 6.67 

20 Nc+2B 

NB2+CO2 

450-700 -1.87 0.0175 -3.34 -1.87-0.0175·T 700K-ზე 4.41 

 

pirobiTi aRniSvnebi: S1-SrO; S-S1O2; B-B2O3; B1-BaO; S1c-SrCO3; Nc-Na2CO3; H3B-H3BO3; 

HB-HBO2; S1B1S2-SrO·BaO·2S1O2; NB2-Na2O·2B2O3 
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energetikulad momgebiani aRmoCnda S1B2-is 
SemTxvevaSi B2O3 + SrCO3 urTierTqmedeba, maSin, 

rodesac igive urTierTqmedeba miRebulia 

distronciumis (dibariumis) SemTxvevaSi. 

 rac Seexeba S1B1S2-is, H3BO3-is arsebobas 
temperaturul ubanSi (HBO2 -isa da B2O3-is 

arsebobis temperaturul ubnebTan Sedare-

biT), misi miReba naklebad mosalodneli aR-

moCnda, rac ramdenadme gansxvavdeba lite-

raturaSi [11] arsebuli mosazrebisagan, rom 

danburitis (CaO∙ B2O3 ∙ 2SiO2), romelic S1B1S2-
is analogad ganixileba, miReba SesaZlebe-

lia mxolod hidroTermuli meTodiT da 

ara mSrali masalebis gamoyenebiT. Tumca, 

meore mxriv, sareaqcio areSi wylis arse-

bobas SeeZlo inicireba gamoewvia HBO2+ 
SrCO3 (BaCO3) da B2O3 + SrCO3 (BaCO3) urTierT-

qmedebisTvis. am erTi naerTis garda, sxva  

Sr (Ba)-is Semcveli sammagi naerTebis warmoqm-

na 298_773K intervalSi Znelad warmosad-

genia. 

 zemoT aRniSnulidan gamomdinare, daskv-

na imis Sesaxeb, rom 298_773K temperaturul 

intervalSi mosalodnelia Sr(Ba)-is bora-

tebis warmoqmna SeiZleba ramdenadme Seicva-

los. maTi warmoqmna amorfuli boris oqsi-

dis am elementTa karboratebTan urTierT-

qmedebis Sedegad ufro maRal temperatu-

razea mosalodneli. Aamis SesaZleblobas 

avtorTan erTad [1] dasaSvebad vTvliT.  

 SiO2 narCen karbonatebTan urTierTqme-

debaSi aqtiurad ufro maRal temperatureb-

ze Sedis. am urTierTqmedebaSi stronciumis 

karbonati bariumis karbonatis msgavsi xa-

risxis aqtiurobas iCens. Ppirvel rigSi  

stronciumisa da bariumis martivi silika-

tebi warmoiqmneba. Tumca, dasaSvebia garTu-

lebac – samoqsiduri naerTis miReba, magram 

maTi arseboba xangrZlivi ar unda iyos sxva 

naerTebTan, evteqtikebis warmoqmnisa da 

dabali dnobis temperaturebis gamo. 

 am sistemebSi gadamwyvet rols kompozi-

ciaTa meti nawilis advildnobadi natriu-

mis oqsidi asrulebs. erTi mxriv, advild-

nobadi naerTebis da agreTve advildnobadi 

evteqtikebis warmoqmnis gamo, metadre Tu 

ganxorcielebulia kompoziciebis miRebis 

winaswar gamiznuli RonisZiebebi.  

  
 

3. daskvna 

kvleviT dadginda, rom H3BO3-is gardaqm-

nebisa da miRebuli produqtebis arsebobis 

temperaturuli zRvrebis gaTvaliswinebiT 

Seswavlili sistemis kompoziciebSi dabal 

temperaturebze SesaZlebelia urTierTqme-

deba mxolod H3BO3-s, HBO2-sa da Na2CO3-s 

Soris, sxvadasxva steqiometriis natriumis 

boratebis warmoqmniT. Aam temperaturebze 

Sr-isa da Ba-is boratebis warmoqmna energe-
tikulad momgebiani ar aris. maTi warmoqm-

nis dasawyisi SesaZlebelia 773K-ze ufro 

maRal temperaturaze, B2O3-is da Sesabamisi 
karbonatebis myarfaza urTierTobis Sede-

gad, Txevadi fazis Tanaobisas. 
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Resume: In the work the issues of thermodynamics of low-temperature processes running in the five component 
system are considered. For relief of thermodynamic assessment of reactions in calculation ways the standard molar 
meanings of about 10 substances have been established. 

 Results of the conducted assessment have been shown which indicate that the low-temperature inter-actions of 
components of the system are in straight connection with the H3BO3 behavior and products of its conversion in the 
course of growth of temperature. 
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пятикомпонентной системе. Для облегчения термодинамической оценки реакций расчетным способом 
установлены стандартные мольные значения около 10 веществ.  

Приведены результаты проведенной оценки, показывающие, что низкотемпературное взаимодействие 
компонентов системы находится в прямой связи с поведением H3BO3 и продуктов ее превращений в ходе 
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reziume: moyvanilia garkveuli qimiuri 

Sedgenilobis, yvarlis fiqalis safuZvel-

ze, forovani masalis miRebis SesaZleblo-

bis Seswavlis Sedegebi. dadgenilia Termo-

damuSavebis pirobebis gavlena fiqalSi mim-

dinare fazur gardaqmnebze da masalis 

afuebis sawyisi pirobebi. Catarebuli kvle-

vis safuZvelze SesaZleblai gaxda fiqali-

dan forovani masalis miReba. 

 

sakvanZo sityvebi: fiqali; forovani ma-

sala; Termuli damuSaveba; fazuri Sedge-

niloba; fizikuri mdgomareoba. 

 

 
1. Sesavali 
forovani masalebi mravalferovania (or-

ganuli da araorganuli saxeoba) da maTi 

miReba sxvadasxva xelovnuri da bunebrivi 

masalebidan xdeba. forovani masalebis mi-

marT arsebuli moTxovnebi ganisazRvreba 

maTi funqciuri daniSnulebiT, saeqspluata-

cio TvisebebiT da ekonomikurobiT. aseT 

masalebSi gansakuTrebuli adgili ukavia 

silikatur bunebriv nedleulze miRebul 

forovan masalebs, romlebic mravali dade-

biTi TvisebiT da miRebis teqnologiis 

simartiviT gamoirCeva [1, 2]. 

saqarTveloSi moipoveba mravali saxis 

bunebrivi masala, romlebic perspeqtiulia 

samrewvelo, agraruli, samedicino da sxva 

dargSi gamosayenebel forovan masalaTa mi-

saRebad. aseT masalebs miekuTvneba iseTi 

minisebri an/da kristaluri bunebis wyal-

Semcveli qanebi, rogoricaa perliti, obsi-

diani, Tixebis saxeobebi da sxva. maTgan fo-

rovani, Tbosaizolacio, akustikuri, cecx-

lgamZle msubuqi nakeTobis da sxva nawarmis 

miReba Zalze perspeqtiulad aris miCneuli. 

gamoyenebis sferoTa mravalferovneba, ned-

leulis xelmisawvdomoba, nedleulis mom-

zadeba _ produqtis miRebis teqnologiuri 

"mokle" cikli, danadgarebis da maTi eqsp-

luataciis simartive da a.S. winapirobas 

qmnis aseTi nedleulis farTo gamoyenebi-

saTvis [2, 3]. 

forovani masalebis miRebis SesaZleb-

loba, adgilobrivi nedleulis safuZvelze, 

adrec iyo Seswavlili, kerZod dadginda 

mravali perlituri jgufis qanebis (perli-

ti, obsidiani, perxSteinebi, advildnobadi 

Tixa da a.S.) afuebis pirobebi da miRebuli 

produqtis ZiriTadi maxasiaTebeli Tvise-

bebi, ganisazRvra gamoyenebis sferoebi [3, 4]. 

bolo wlebSi aqtiurad ganixileba yva-

relSi arsebuli fiqalebis (deluvionis) ga-

moyenebis sakiTxi Tbosaizolacio, samSe-

neblo, keramikuli, minisebri da sxva saxis 

nawarmis misaRebad. am mimarTulebiT ZiriTa-

di aqcenti gadatanilia fiqalis (deluvio-

nis) Semcvel kompoziciaTa miRebisa da Tvi-

sebebis Seswavlaze, magram naklebi yurad-

Reba eqceva masalis individualur TvisebaTa 

gamokvlevas, rac aucilebelia misi, rogorc 

samrewvelo nedleulis, perspeqtiulobis 

gansazRvrisaTvis [5, 6]. 

aRniSnulidan aqtiurad SeiZleba CaiTva-

los garkveuli qimiuri Sedgenilobis 

fiqalis (deluvionis) fizikur-qimiur 

gardaqmnaTa Seswavla Termul damuSavebasTan 

erTad. 

 
2. ZiriTadi nawili 
yvarlis fiqalis (deluvionis) safuZvelze 

afuebuli masalebis miRebis perspeqtiulobis 

gansazRvras win uZRoda tradiciuli nedleu-

lis _ perlitis da deluvionis Sedgenilo-

baTa Sedareba. perlitTa jgufis Seswavlili 

masalebis da sakvlevi deluvionis qimiuri 

Sedgenilobebi moyvanilia 1-el cxr-Si, saida-

nac maTi qimiuri msgavseba da gansxvaveba 

ikveTeba. warmodgenili perlitebis da obri-

dianis qimiuri Sedgeniloba aRebul iqna li-

teraturidan [3, 4], xolo deluvionis Sedge-

niloba Cven mier iqna gansazRvruli garkve-

uli sinjisaTvis. 
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cxrili 1 

 
saqarTvelos perlituri masalebis da fiqalis (deluvionis) sinjebis qimiuri Sedgeniloba 

 
masala qimiuri Sedgeniloba, won. % 

SiO2 Al2O3 CaO MgO 
Na2O+ 

K2O 
SO3 Fe2O3 

bunebrivi 

danakargebi 

faravnis perliti 70.0-73.0 12.1-14.3 1.1-2.1 0-1.7 4.0-8.0 0.7-3.9 1.0-3.0 3.0-5.0 

faravnis obsidiani 77.0-76.0 12.5-15.6 1.1-2.0 0-1.5 6.0-6.5 0.1-0.7 0.9-3.0 0.1-0.5 

yvarlis fiqali 

(deluvioni) 

57.6 19.4 1.3 2.9 4.7 0.9 7.2 6.0 

 

oqsidebis saxeobaTa TanxvedrasTan erTad 

SeimCneva maTi Semcvelobis mkveTri gansxva-

veba, gansakuTrebiT oTx Semadgenels Soris. 

esenia: fiqalSi simciriT gamorCeuli SiO2, Wr-

bi raodenobiT warmodgenili Al2O3 da Fe2O3. 
 

 
 

nax. 1. yvarlis fiqalis Termuli  

analizis Sedegebi 

 

 
 

nax. 2. perlitis (1) da obsidianis (2) Termuli 

analizis Sedegebi 

 

kidev erTi maxasiaTebeli fiqalis xure-

bis danakargia, romelic perlitis da ob-

sidianis Sesabamis maCveneblebs aRemateba. qi-

miur SedgenilobebSi arsebuli sxvaoba, da-

saxuli amocanidan gamomdinare, moiTxovda 

sacdeli kvlevis Catarebas, rac ganxorci-

elda 1-el cxrilSi moyvanili Sedgenilobis 

fiqalTan dakavSirebiT. amisaTvis sakvlevi 

masalis Seswavla sami mimarTulebiT gan-

xorcielda: Termulad damuSavebuli masa-

lis fizikuri mdgomareobis Sefaseba, kvle-

vis diferencialur-Termuli da rentgeno-

fizikuri meTodebis gamoyenebiT struqtu-

ruli cvlilebebis Seswavla. 

yvarlis fiqalis afuebis unaris Sedare-

biTi SefasebisaTvis mniSvnelovani iqneboda 

Cven mier Catarebuli misi Termuli analizis 

Sedegebis (nax.1) Sedareba sxva cnobil afue-

bad masalebTan _ perlitsa da obsidianTan 

(nax.2), romelTa Seswavlis Sedegebi aRebulia 

[4]-dan. me-2 nax-ze warmodgenili TG da DTA 
mrudebis SedarebiT Semdegi Sefasebis gakeTe-

ba SeiZleba: perlitis da obsidianis nimuSe-

bis Termogramaze endoTermuli efeqtebi Se-

imCneva, Sesabamisad, 300_5000C da 800_9000C-ze. 
amave temperaturul intervals emTxveva masa-

laTa wonis danakargebis maqsimumi _ TiTqmis 

4%-iani mniSvnelobebi Seesatyviseba perlits, 

xolo umniSvnelo (0,5%-mde) obsidians (TG 
mrudi, nax. 1), rac maT mier hidratuli wylis 

dakargvas ukavSirdeba [4]. 
 

 
 

nax. 3. sawyisi (DL) da 10000C damuSavebuli (DL‐10) yvarlis 

fiqalis (deluvionis) rentgenogramebis fragmentebi. 

ZiriTadi fazebis aRniSvnebi: M- qarsebi, Q-kvarci, F-

mindvris Spatebi, RA-rentgenoamorfuli faza 
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yvarlis fiqalze (deluvioni) derivatog-

rafiT [6] Catarebuli analiziT (DTA, DTG, TG 
mrudebi, nax. 1) gamovlinda masalis mier 

hidratuli wylis dakargvis unari, xolo 

100300C temperaturidan 5700C-mde stabilu-

robiT aris warmodgenili, sakvlevi masala 

mniSvnelovan gardaqmnebs ganicdis 570_7300C, 
rac DTA mrudis svliT fiqsirdeba da ori 

saxasiaTo refleqsebiTaa warmodgenili: 570_ 
6600C intervalSi ganlagebuli egzoefeqtiT 

da 630_7350C endoefeqtiT. aRsaniSnavia, rom 

DTG mrudze 570_7300C-ze aRniSnul Termoefeq-

tebs Seesatyviseba Zalze susti refleqsebi, 

magram wonis (G) maqsimalurad SesaZlebeli 

kleba (mrudi TG, nax.1). 

cxrili 2 

yvarlis fiqalis TermodamuSavebis Sedegebi 
 

pirobiTi  

aRniSvna 

damuSavebis pirobebi vizualuri Sefasebis Sedegebi 

temperatura, 0C dro, sT 

DL-1,1 110 3 fxvieri, ruxi feris masa 

DL-6 600 3 fxvieri, Ria Calisferi masa 

DL-6,5 650 3 igive, rac DL-6 
DL-7,5 750 2 igive, rac DL-6 
DL-8,5 

850 2 
zedapirze, muqi Calisferi, masaSi mura feris 

fxvieri masa 

DL-9,5 
950 2 

zedapirze moyavisfro, xolo masaSi mura feris 

afuebuli masa 

DL-10,5 1050 2 afuebuli, muqi yavisferi masa 

 

fiqalis qimiuri Sedgenilobidan gamomdi-

nare, SeiZleba vivaraudoT, rom DTA mrudze 
dafiqsirebuli egzoefeqti masalaSi 

arsebuli naerTis JangviT procesTan unda 

iyos dakavSirebuli. aseTi naerTi rkinis (II) 

oqsidiT SeiZleba yofiliyo warmodgenili, 

romlis Fe2O3-mde JangviT Termoefeqtis war-

moqmnis SesaZlebloba iqneba. magram, am 

procesis paralelurad mosalodnelia qarse-

bis dehidrataciis ufro intensiuri proce-

sebis warmarTva, rac sabolood wonis (G) 
klebiT da DTG mrudze dafiqsirebuli susti 

refleqsebiT aisaxa. TermodamuSavebiT gamow-

veuli masalis struqturuli gardaqmnebis 

arseboba fiqalis rentgenofazurma analizma 

aCvena (nax.3). dadginda, rom Termuli damuSa-

vebiT icvleba masalis fazuri Sedgeniloba, 

rac ormagi xasiaTisaa _ rigi fazaTa raode-

nobis Semcireba (pikebis intensiurobis kle-

ba) da axali rentgenoamorfuli fazis war-

moqmna. am ukanasknelis arseboba Termuli 

damuSavebiTaa ganpirobebuli da, ZiriTadad, 

mindvrisSpatiani da sxva fazebis amorful 

mdgomareobaSi gadasvlas ukavSirdeba. aRniS-

nulis dasturad me-3 nax-ze warmodgenili 

kvarcisaTvis (G) mikuTvnebuli refleqsebis 

ucvleloba, xolo mindvrisSpatiani (F) da 

sxva Semadgeneli fazebis (magaliTad, qarsis 

(M)), rentgenogramaze warmodgenili refleq-

sebis intensiurobis Semcireba SeiZleba iqnes 

miCneuli [7]. 

Termuli analizis da rentgenofazuri 

kvlevis Sedegebidan gamomdinare, yvarlis 

fiqalSi Termul damuSavebas unda gamoewvia 

garkveuli gardaqmnebi, rac srulad dadas-

turda sxvadasxva temperaturaze damuSavebu-

li fiqalis fizikuri maxasiaTeblebis (feri, 

saxecvlileba) SefasebiT. me-2 cxrilSi war-

modgenili Sedegebidan gamomdinare (sakvlev 

obieqts fxvieri masala warmoadgenda), SeiZ-

leba ori faqtis gamoyofa: masalas axasia-

Tebs feris Secvla 6000C-ze, xolo afuebi-

sadmi midrekileba 9000C-ze ufro maRal tem-

peraturaze damuSavebisas. 

  
3. daskvna 
yvarlis fiqalSi, misi Termuli damuSave-

biT, SesaZlebelia struqturuli cvlilebe-

bis arseboba, romlebic fiqsirdeba masalis 

Termuli damuSavebiT_saxecvlilebiT da re-

ntgenostruqturuli kvlevis meTodiT. sakv-

levi masalis 600_10000C intervalSi Termoda-

muSavebiT dadginda amorfuli Semadgenlis 

warmoqmna da fiqalis afuebis SesaZlebloba, 

romlis intensiurobis piki 9000C-dan iwyeba. 

Catarebuli kvleviT dadasturda fiqalis 

afuebisadmi midrekileba, rac mas perspeqti-

uls xdis forovani masalebis miRebis Tval-

sazrisiT. 
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FEASIBILITY STUDY TO OBTAIN POROUS MATERIALS ON THE BASE OF SHALE OF KVARELI ORIGIN 
Cheishvili T., Javashvili Z. 
 

Resume:  The paper offers the results of feasibility study to obtain porous materials on the base of shale of 
definite composition of Kvareli origin. Effect of thermal treatment terms on phase transformations going on in shale 
was established and starting conditions of shale swelling process were determined. On the base of implemented 
experiments a supposition has been made about the possibility to obtain porous materials from shale. 

 
Key words: shale, porous material, thermal treatment, phase composition, physical state 
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ИЗУЧЕНИЕ ВОЗМОЖНОСТИ ПОЛУЧЕНИЯ ПОРИСТЫХ МАТЕРИАЛОВ НА ОСНОВЕ 
КВАРЕЛЬСКОГО СЛАНЦА 
Чеишвили Т.Ш., Джавашвили З.Д. 
 

Резюме:  Представлены результаты изучения возможности получения пористых материалов на основе 
кварельского сланца определенного состава. Установлено влияние условий термообработки на фазовые 
превращения в сланце и определены начальные условия процесса вспучивания сланца. На основе прове-
денного исследования делается предположение о возможности получения из сланца пористых материалов. 
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milocva 

 

 

 

 

saxelovan mecniersa da mkvlevars,  

baton guram gafrindaSvils 80 weli Seusrulda.  

vusurvebT janmrTelobas, didxans sicocxles da warmatebebs 

SemoqmedebiT saqmianobaSi da pirad cxovrebaSi. 

 

qimiuri teqnologiisa da metalurgiis fakulteti 

saqarTvelos keramikosTa asociacia,  

 

Jurnal `keramikis~ saredaqcio kolegia 
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zviad kovziriZe 
 

yoveli adamianis pirovnuli saxis Camoyalibeba uwinaresad im Rirebulebebs 

efuZneba, romlebic Tavad yvelaze faseulad miaCnia. zviad kovziriZisTvis aseTi 

Rirebulebebia patiosneba, keTilsindisiereba, inteleqti, niWi, Sromismoyvareoba, 

erTguleba da sikeTe. baton zviads uryevad swams, rom swored am RirsebebiT 

Semkul adamianebs ZaluZT daucxromeli swrafva progresisaken, rac, Tavis mxriv, 

bednierebas da keTildReobas moutans sazogadoebas. amdenad, qveynis mmarTve-

lobis sadaveebic xelT swored aseT adamianebs unda epyraT. 

daibada 1945 wlis 3 Tebervals TbilisSi. mSoblebma, daviT da Tamar 

kovziriZeebma bavSvobidanve aziares Svilebi _ zviadi da akaki WeSmarit adamianur 

faseulobebs da imTaviTve Caunerges, rom yvela adamianis upirvelesi movaleoba 

samSoblos samsaxuria. batoni daviTi, romelic qarTuli da germanuli enebis 

specialisti gaxldaT, zviadisaTvis yvelaferSi misabaZi da magaliTis mimcemi 

iyo. deda, Tamar simoniSvil-kovziriZe ganaTlebiT filologi, qarTulis spe-

cialisti, pedagogiur mecnierebaTa kandidati rogorc sakuTari Svilebis, ise 

Tavisi mowafeebis sulebSi, upirveles yovlisa, saTnoebasa da sikeTes Tesda. 

amdenad, zviad da akaki kovziriZeebis saxiT Cvens sazogadoebas marTlac rom 

Rirseuli wevrebi Seematnen. am sityvebis WeSmaritebaSi dasarwmuneblad maTi 

biografiis gacnobac kmara. zviad kovziriZis moswavleobis wlebi me-60 da 30-e 

saSualo skolas ukavSirdeba. igi didi siTboTi ixsenebs sayvarel maswavleblebs: 

qalbaton Tamar JRents, baton iaSa burWulaZes da sxvebs.  

batonma zviadma warCinebiT daamTavra skola da swavlis gagrZelebaze daiwyo 

fiqri. sxvaTa Soris, bevri gakvirvebuli iyo, rodesac medalosanma Wabukma im 

droisTvis prestiJuli nebismieri umaRlesi saswavleblis nacvlad, sportis 

gansakuTrebuli siyvarulis gamo, sabuTebi saxelmwifo fizikuri kulturis 

institutSi Seitana da didi mondomebiT swavlobda da aqac, rogorc yovelTvis, 

warCinebul studentTa Soris iyo. safuZvlianad eufleboda niCbosnobas, 

romelsac ori aTeuli weli emsaxura. fizkulturis institutis maSindeli 

reqtori, batoni aleqsandre falavandiSvili is adamiani gaxldaT, romelsac 

zviad kovziriZe dResac Tavisi cxovrebis maswavleblad miiCnevs. aseTebi mas 

mravlad Sexvdnen _ teqnikur universitetSi swavlis wlebSi da Semdgomi 

saqmianobis drosac. studenti iyo, rodesac mSoblebi gardaecvalnen. am ambavma 

Tavzari dasca, Zireulad Secvala misi cxovreba, saqmisadmi, adamianebisadmi 

damokidebuleba da udidesi pasuxismgebloba daakisra sazogadoebisa da ojaxis, 

gansakuTrebiT umcrosi Zmis winaSe. 
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fizkulturis institutis warCinebiT damTavrebis Semdeg zviad kovziriZe 

saqarTvelos politeqnikuri institutis qimiuri teqnologiis fakultetis 

studenti xdeba. specialobad keramikisa da cecxlmedegi masalebis qimiur 

teqnologias irCevs. momavali qimikosi arc aq Ralatobs tradicias da mTel 

fakultetze erT-erTi saukeTeso studentia. swavlis paralelurad akademiur 

niCbosnobaSi saqarTvelos nakrebis mwvrTnelad da ufros mwvrTnelad muSaobs 

(dagveTanxmebiT, es marTlac iSviaTi sinTezia). 1971 wels zviad kovziriZes 

damsaxurebuli mwvrTnelis wodeba mieniWa. unda aRiniSnos isic, rom 25 wlis z. 

kovziriZe im droisaTvis sabWoTa kavSirSi yvelaze axalgazrda damsaxurebuli 

mwvrTneli gaxldaT (sportis nebismier saxeobaSi). 20 weli emsaxura batoni 

zviadi akademiuri niCbosnobis ganviTarebas saqarTveloSi da am xnis manZilze 

sportis am saxeobaSi sabWoTa kavSiris cxra sportis ostati da erTi 

saerTaSoriso klasis sportis ostati, ssrk priziorebi da Cempionebi aRzarda, 

maT Soris oTxi sportsmeni ssrk nakrebis wevri, xolo ori miunxenis da 

monrealis olimpiuri TamaSebis monawile iyo. yvela saqarTvelos teqnikuri 

universitetis studentebi iyvnen. 

warmatebuli iyo misi pirveli nabijebi samecniero asparezze. oci weli imuSava 

axalgazrda specialistma mSobliuri teqnikuri universitetis silikatebis 

teqnologiis kaTedraze arsebuli mxatvruli keramikisa da minis laboratoriis 

ufros mecnier TanamSromlad, Semdeg amave laboratoriis keramikis ganyofilebis 

gaZRola miandes. swored maSin moamzada sakandidato disertacia, romelic 1976 

wels daicva. momdevno etapi mis samecniero-kvleviT moRvaweobaSi silikatebis 

teqnologiis kaTedrasTan misi iniciativiT daarsebuli studentTa 

sakonstruqtoro-teqnologiuri biuros xelmZRvaneloba iyo. amas mohyva sili-

katebis teqnologiis kaTedrasTan aseve misi iniciativiT daarsebuli konstruq-

ciuli da eleqtrosaizolacio keramikis teqnologiuri biuros xelmZRvaneloba 

da dauRalavi muSaoba sadoqtoro disertaciaze “baritisa da perlitis gamo-

yenebiT celzianuri da aluminsilikaturi keramikis miRebis mecnieruli safuZv-

lebisa da teqnologiebis SemuSavebis Sesaxeb”, sadac Seasrula am masalaTa 

konsolidaciis procesis maTematikuri gaTvla, risTvisac 1987 wels saqarTvelos 

mecnierebisa da teqnikis saxelmwifo komitetis premia daimsaxura. aseTi iyo misi 

sadoqtoro disertaciis Tema, romelic 1993 wels daicva jer germaniaSi, Semdeg 

saqarTveloSi. momdevno wels ki stu-is silikatebis teqnologiis kaTedris do-

cent zviad kovziriZes profesoris wodeba mieniWa. Mmisi samecniero saqmianobis 

ZiriTadi mimarTulebaa “nanoteqnologiebiT miRebuli mravalkomponentiani gaum-

jobesebuli struqturis keramikuli da polimeruli kompoziciebi mfrinavi 

aparatebis cxel kvanZebsa da agresiul mediebSi samuSaod, balistikuri javSnisa 
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da raketebis sawvavis avzebidan gaJonvis dasafiqsirebeli gadamwodebisaTvis B4C-

BN-SiC-Si3N4-TiC-AlN-Al2O3-Si2ON2-TiB2” sistemebSi. Aam sakiTxebze igi ramdenime 

samecniero grantis xelmZRvaneli iyo. man maTematikurad gamoTvala Termo-

gradienturi efeqtis formula, romelic 2004 wels gamoqveynda. aRsaniSnavia  

gamoqveynebul statiebze gamoZaxili. erT-erTi statia, romelic man gamoaqveyna 

aSS-is (impaqt-faqtoris mqone) JurnalSi _ Journal of Cancer Therapy 2014 wels waikiTxa 

International Journal of Cancer Therapy and Oncology (IJCTO) Jurnalis mTavarma menejerma 

sudarSan sainma, romelmac moswera baton zviads: `wavikiTxe Tqveni didebuli 

statia “marTvadi lokaluri hiperTermia da magnituri hiperTermia kibos ze-

dapiruli (kanis) daavadebebis samkurnalod”. vTvli, rom statiaSi gamoqveynebuli 

Tqveni gamokvleva udidesi SenaZenia Tanamedrove literaturisaTvis kibos 

Terapiisa da onkologiis dargSi” (Targmani daculia). Semdeg menejeri baton 

zviads sTavazobs, gamoaqveynos naSromi mis JurnalSi da swers: “...da es iqneboda 

udidesi pativi …IJCTO-Tvis, Tu gveqneboda SesaZlebloba gamogveqveynebina Tqveni 

naSromi IJCTO-Si” (Targmani daculia). 2014 wlis noemberSi batonma zviadma miiRo 

werili aSS-is Jurnalebis udidesi gaerTianeba SCIRP-dan.  qalbatoni Sirlei 

swers: “Zvirfaso zviad kovziriZe, gwerT raTa gacnoboT, rom Tqveni avtorobiT 

gamoqveynebuli statia “marTvadi lokaluri hiperTermia da magnituri hiperTermia 

kibos zedapiruli (kanis) daavadebebis samkurnalod” simsivnuri Terapiis 

JurnalSi SCIRP-dan 397-jer iqna CamotvirTuli. gilocavT am grandiozuli 

kvleviTi samuSaos Sesrulebas. imisaTvis, rom ufro metma adamianma SesZlos 

Tqveni statiis wakiTxva, dagegmilia Semdgomi sareklamo samuSao” (Targmani da-

culia). 2014 wlis dekembrisaTvis statia internetSi nanaxi iyo 1527-jer, xolo 

CamoitvirTa 512-jer. sul axlaxans, 2014 wlis 4 dekembers, man TanamSromlebTan 

TanaavtorobiT gamoaqveyna statia aSS-is aseve “impaqt-faqtoris” mqone JurnalSi 

“Journal of Eleqtronics Cooling and Thermal Control”. Ggamoxmaureba mohyva statias:  “Obtaining 

of Nanocompozites in SiC-SiAlON and Al2O3-SiAlON System by Alumothermal Processes” 

(nanokompozitebis miReba SiC - SiAlON da Al2O3 – SiAlON	 sistemaSi aluminTermuli 

procesebiT).  

Jurnalis redaqcia baton zviads swers: “Tqveni inteleqtualuri wvlili am 

sferoSi Zalian maRal donezea Sefasebuli” (Targmani daculia). aRsaniSnavia, rom 

statia gamoqveynda 2014 wlis 4 dekembers da imave dRes internetidan  21-jer 

CamoitvirTa, xolo 11 dekembers (erTi kviris Semdeg) _ 145-jer. 

imave JurnalSi gamoqveynebuli statiebi: Z. Kovziridze, Z. Mestvirishvili, G. Tabatadze, 

N.S. Nijaradze, M. Mshvildadze, E. Nikoleishvili. „Improvement of Boron Carbide Mechanical Properties in 

B4C-TiB2 and B4C-ZrB2 System” inaxa internetSi anu dainteresda 3558 mecnieri, xolo 
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CamoitvirTa anu statiis Sinaarsi gamoyenebul iqna 945-jer. meore naSromi amave 

impaqt-faqtoris mqone JurnalSi igive TanaavtorebiT: “Compozite Stable to Corrosive 

Media in SiC-Al2O3-Si2ON2 System”  internetSi inaxa 2621-jer, xolo CamoitvirTa 713-

jer. es aris 2014 wlis 24 dekembris monacemebi. 

1986_1990 wlebSi airCies saqarTvelos teqnikuri universitetis profkavSiris 

gaerTianebuli komitetis Tavmjdomared. Aam periodSi stu orjer gaxda ssrk-is 

cxraas umaRles saswavlebels Soris gamarjvebuli, erTxel pirveli, xolo 

meored meore adgili daikava. imavdroulad gamoikveTa misi moRvaweobis kidev 

erTi, qveynisTvis metad mniSvnelovani mimarTuleba _ batoni zviadi gfr-is q. 

karlsrueSi misi iniciativiT daarsebuli saqarTvelo-germaniis kulturis 

centris xelmZRvaneli da amasTan Sps “saqarTvelo-germaniis kulturuli da 

samrewvelo urTierTobebis” prezidenti gaxda. 1996 wlidan 2002 wlamde profe-

sori z. kovziriZe qalaq karlsrueSi misi iniciativiT daarsebuli saqarTvelo-

germaniis xalxTa Soris urTierTgagebis, mecnierebis, kulturisa da swavlebis 

sazogadoebis prezidenti gaxldaT. sazogadoebisa, romlis nayofieri saqmianobiT 

maT araerTi saWiro da mniSvnelovani nabiji gadadges erTmaneTis gasacnobad da 

dasaxmareblad.  

 

 

 

germaniis mSeneblobis ministri, doqtori klaus topferi  

saqarTvelo-germaniis kulturis centrSi 
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batoni zviadis megobari q. karlsrues burgomistri ulrix aidenmiuleri  

saqarTvelo-germaniis kulturis centrSi 

 

batoni zviadi wlebis manZilze, codnisa da gamocdilebis gasaziareblad, 

germanuli mxaris dafinansebiT, xangrZlivi mivlinebebiT miwveuli iyo germaniis 

federaciuli respublikis q. klaustalis teqnikur universitetSi (orjer), 

erlangen-niurnbergis teqnikur universitetSi, q. karlsrues birTvuli kvlevis 

centris masalaTmcodneobis institutSi, q. bremenis teqnikur universitetSi 

(samjer) da yvelgan, rogorc Cinebulma, mcodne specialistma, erudirebulma 

mecnierma da ganaTlebulma pirovnebam sayovelTao pativiscema daimsaxura. aR-

niSnul samecniero samuSaoebze dayrdnobiT gamoqveynebuli aqvs uamravi 

samecniero naSromebi, statiebi da monografiebi germanel profesorebTan Tana-

avtorobiT, germaniasa da saqarTveloSi. Bbatonma zviadma mogvca keramikis 

sruliad axali da lakonuri ganmarteba: “keramika aris mecniereba, teqnologia da 

xelovneba sxvadasxva  araorganuli nedleulisagan konsolidirebuli masalis 

miRebis Sesaxeb”. 
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batoni zviadi meuRle marinasa da qaliSvil TamarTan erTad.  

marcxniv bremenis universitetis keramikis kaTedris gamge  

georg gratvolis meuRle ani 

 

germania-saqarTvelos sazogadoebis saqmianobis CarCoebSi organizacia gauwia 

mxatvarTa rva gamofenas gfr-Si da xuTs saqarTveloSi. am asparezze moRva-

weobisas mTeli sigrZe-siganiT Tavi iCina batoni zviadis siyvarulma xelov-

nebisadmi, literaturisadmi, Teatrisadmi, misma kompetenturobam kulturis 

sxvadasxva sakiTxSi (teqnikuri universitetis Teatralur das “modinaxesTan” 

erTTad imogzaura gfr-Si, aSS-sa da sxva qveynebSi). 

 

 
 

batoni zviadi xsnis germanel mxatvarTa gamofenas 

Tbilisis cisfer galereaSi 
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baton zviads miaCnia, rom, Tu raimes miaRwia, mniSvnelovanwilad ganapiroba 

misma mizanswrafulobam, kvleva-ZiebiTi muSaobis unar-Cvevebma, romlebic im 

adamianTa wyalobiT SeiZina da gaimdidra, cxovrebis gzaze rom Sexvdnen. maT 

Soris uwinaresad asaxelebs kalistrate quTaTelaZes, guram gafrindaSvils 

(swored baton guramTan, keramikis da minis laboratoriaSi muSaobisas daeufla 

keramikis anbans), teqnikuri universitetis reqtorebs, akademikosebs: Teimuraz 

lolaZes, goCa CogovaZes, ramaz xuroZes, arCil frangiSvils; proreqtorebs, 

profesorebs: levan klimiaSvils, zurab gasitaSvils, kanclers, profesors, 

qalbaton qeTi qoqraSvils; senatis spikers, profesor jemal gaxokiZes; 

samsaxuris ufrosebs, profesorebs: Tamaz bacikaZes, oTar zumburiZes; mecnierebis 

departamentis xelmZRvanels, saqarTvelos mecnierebaTa erovnuli akademiis wevr-

korespondent daviT TavxeliZes; sameurneo departamentis yofil ufross, 

profesor vaniko komaxiZes da reqtoratis TanamSromlebs, universitetis senatis 

da akademiuri sabWos wevrebs; qimiuri teqnologiis da metalurgiis fakultetis 

dekans, profesor nugzar wereTels; departamentis xelmZRvanels, profesor nazi 

kuciavas, fakultetis wamyvan mecnierebsa da TanamSromlebs; ruseTis qimiur-

teqnologiuri universitetis reqtors, akademikos pavle sarqisovs, cnobil 

ukrainel, rus da germanel mecnierebs, profesorebs: m. komskaias, g. maslenikovas, 

f. xaritonovs, h. henikes, g. gratvols, h. oels, d. muncs, i. hainrixs. didi 

madlierebiT ixsenebs teqnikuri universitetis silikatebis teqnologiis kaTedris 

profesorebs, qalbatonebs: mayvala qinqlaZes, olRa qurdovaniZes, nana 

quTaTelaZes, marina kapanaZes, irina berZeniSvils da TanamSromlebs: naTela 

RambaSiZes, manana kekeliZes, dinara evgeniZes, manana gogiCaiSvils, ina qarselaZes, 

nana deviZes, meri cicqiSvils, valentina pavlovas, dali gasitaSvils, 

profesorebs: saqarTvelos erovnuli mecnierebaTa akademiis wevr-korespondents 

kalistrate quTaTelaZes, Tamaz gabadaZes, arCil saruxaniSvils, guram 

gafrindaSvils, Teimuraz WeiSvils, vaJa sixaruliZes, roland lekiSvils, irakli 

sulaZes, vova gordelaZes, vaJa sxvitariZes, givi lolaZes; TanamSromlebs: joni 

oZelaSvils, guja bubuteiSvils, Tengiz grigolias mxatvruli keramikisa da 

minis dargobrivi laboratoriis TanamSromlebs: ekaterine xaraSvils, Lleila 

mgalobliSvils, izo gaguas, irina jakobias, nino mamalaZes, fiso moseSvils, 

zeinab namiCeiSvils, nana JRents, roin deviZes, vova filiSvils, badri gabriCiZes, 

Temur matoians, Temur erisTavs, rezo melaZes da sxvebs; Udargis saukeTeso 

specialistebs: sainJinro akademiis akademikos ramaz mamalaZes, Tbilisis 

keramikuli kombinat “qaSanuris” direqtors, baton miSa mujirs da sxvebs. udides 

madlierebas gamoxatavs batoni zviadi misi TanamSromlebis mimarT, qalbatonebi 
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da batonebi, profesorebi: naTela niJaraZe, guliko tabataZe, maia mSvildaZe, 

ekaterine nikoleiSvili, jimi aneli, daviT gvencaZe, zviad mestviriSvili, giorgi 

donaZe, TanamSromlebi: lana Samanauri, veriko qinqlaZe, maia balaxaSvili, nato 

kiknaZe, xatia bluaSvili, nino daraxveliZe, Jenia xuWua, Tengiz kankaZe. 

 

 

 

batoni zviadi kaTedris TanamSromlebTan da 

studentebTan erTad 

 

vfiqrobT, mkiTxvelisaTvis interesmoklebuli ar iqneba imis gagebac, Tu rogor 

afaseben es adamianebi zviad kovziriZis mecnierul wvlils da damsaxurebas 

dargis ganviTarebaSi da mowinave teqnologiebis gamoyenebiT keramikul masalebsa 

da keramikul matricaze kompozitebTan dakavSirebuli sakiTxebis damuSaveba-

gadawyvetaSi, Mmis unars saerTaSoriso urTierTobebis ganviTarebis sakiTxebSi. 

axla maT vaZlevT sityvas: 

 

dr. Kklaus kinkeli, 

sagareo saqmeTa federaluri ministri 

(germaniis federaciuli respublika) 

 

mis aRmatebulebas, 

saqarTvelos respublikis saxelmwifo sabWos prezidents, 

baton eduard SevardnaZes 
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“SesaZlebloba mqonda, rom Cems saarCevno olqSi, karlsrueSi gamecno 

qarTveli profesori zviad kovziriZe. CemTvis STambeWdavi iyo imis mosmena, Tu ra 

intensiurad Zlierdeba karlsrueSi germanul-qarTuli kulturuli gacvlis 

samsaxuri... aqedan daibada idea, rom, winamdebare saqmianobidan gamomdinare, 

gaizardos saqarTvelos samecniero da saganmanaTleblo warmomadgenloba 

karlsrueSi. moxaruli viqnebodi, Tu Cems saarCevno olqSi SevZlebdi aseTi 

gaRrmavebuli urTierTobebis xelSewyobas Cvens xalxs Soris”; 

 

 

 

Ggermaniis sagareo saqmeTa ministri klaus kinkeli  

saqarTvelo-germaniis kulturis centri. q. karlsrue 

 

akademikosi p. sarqisovi, q. moskovis mendeleevis saxelobis teqnologiuri 

universitetis reqtori: “dRes zviad kovziriZe erT-erTi gamoCenili mecnieria 

qarTvel keramikosTa Soris. misi naSromebi kargad aris cnobili. mas mWidro 

samecniero da piradi kontaqtebi aqvs ruseTisa da germaniis mecnierebTan”; 

saqarTvelos teqnikuri universitetis reqtori ramaz xuroZe: `batoni zviad 

kovziriZe aris aqtiuri, energiuli da Sromismoyvare, farTo mecnieruli 

azrovnebis pirovneba”; 

gfr-is q. karlsrues teqnologiuri universitetis reqtori, profesori verner 

fiSeri: `prof. zviad kovziriZe aqtiurad monawileobs saqarTvelos da germaniis 

damegobrebis saqmeSi, samecniero saqmianobiT xels uwyobs kulturul 

TanamSromlobas or qveyanas Soris... amis safuZvelze man Seqmna baza Cvens 

universitetTan saqarTvelo-germaniis institutis dasafuZneblad, romelic 

momavalSi kidev ufro unda gafarTovdes. keramikul masalebze misi samuSaoebi 

mecnierulad metad mniSvnelovania”;  
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profesori g. Mmaslenikova, moskovis marTvis institutis araorganuli qimiis 

kaTedris gamge: “profesor z. kovziriZis Teoriuli gaangariSebebi mniSvnelovani 

SenaZenia mecnierebaSi silikatebis Sesaxeb”; 

q. bremenis universitetis keramikuli masalebisa da nakeTobebis kaTedris gamge, 

profesori g. gratvoli: `baton, prof. z. kovziriZes aqvs farTo samecniero 

horizonti. Tavis dargSi, keramikul masalebSi, igi amuSavebs ara marto 

tradiciuli keramikis klasikur sakiTxebs, aramed yovelTvis mzad aris, 

saWiroebis mixedviT, ganaviTaros axali mimarTulebebi Tbilisis universitetisa 

da saqarTvelos mrewvelobisaTvis”. 

profesor zviad kovziriZis samecniero saqmianobis ZiriTadi mimarTulebaa 

axlad Camoyalibebuli bionanokeramikuli da nanokompozitebis masalaTmcod-

neobis centris samecniero xelmZRvaneloba, romelic akademikos arCil 

frangiSvilis xelSewyobiT daarsda. amave sakiTxebisadmia miZRvnili is TerTmeti 

wignic, maT Soris eqvsi monografia, romlebic wamyvan germanel da rus 

mecnierebTan erTad gamosca germaniasa da saqarTveloSi. saxelovani mecnieri 

kvlavac nayofierad muSaobs, zrdis dargis momaval specialistebs, eweva 

intensiur kvleva-Ziebas. batoni zviadisa da misi kolegebis mier Sesrulebuli 

proeqtebiT aSenda keramikul nakeTobaTa oTxi warmoeba da mis mier damuSavebuli 

keramikul nakeTobaTa warmoebis teqnologia dainerga - rusTavSi, zestafonSi, 

kaspsa da mcxeTaSi. mcxeTaSi arsebuli keramikuli suvenirebis qarxana mTlianad 

gadaiaraRda mis mier Sesrulebuli teqnologiuri naxazebiT. Mamas garda, prof. g. 

gafrindaSvilis da mis mier SemuSavebuli keramikul nakeTobaTa warmoebis 

teqnologia dainerga Svid qarxanaSi, saerTo jamSi ramdenime milioni ekono-

mikuri efeqtiT. 2007 wlidan prof. z. kovziriZe muSaobs magnituri hiperTermiisa 

da marTvadi lokaluri hiperTermiis sakiTxebze, keramikuli nanonawilakebiT 

kibos daavadebebis samkurnalod. aRsaniSnavia, rom nanokeramikuli nawilakebis 

misaRebi xelsawyo Tavad aawyo bionanokeramikisa da nanokompozitebis masalaT-

mcodneobis centrSi, iseve, rogorc sxva mravali samecniero kvlevisaTvis saWiro 

xelsawyo. jgufSi moiwvia cnobili da maRali donis onkologiuri dargis spe-

cialistebi, profesorebi: guram menTeSaSvili da paata xorava. cxovelebze 

mravaljeradi dadebiTi rogorc vizualuri, aseve sxvadasxva organos 

morfologiuri kvlevebis Sedegebze dayrdnobiT, gaCnda motivacia, pirvelad 

saqarTveloSi, klinikuri xelsawyos Seqmnisa. amJamad marTvadi lokaluri 

hiperTermiis meTodiT kibos zedapiruli daavadebebis (kanis da kanqveSa) 

samkurnalo aparati Seqmnilia da gadaecema klinikuri onkologiis instituts 

voluntari pacientebis samkurnalod.Mman gamoaqveyna mravali samecniero statia am 

sakiTxebze iaponiaSi, evropasa da amerikaSi. aRsaniSnavia, saqarTvelos teqnikuri 

universitetis reqtoratis da piradad reqtoris, akademikos arCil frangiSvilis 
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mier ara marto didi daintereseba am samuSaoebiT, aramed Tanadgoma da xelSewyoba. 

reqtoris iniciativiT, akademiurma sabWom da senatma gamohyo Tanxebi axali meore 

aparatis Sesaqmnelad, marTvadi lokaluri hiperTermiis meTodiT proqtologiuri 

daavadebebis samkurnalod. Pprof. z. kovziriZe 13 gamogonebis avtoria. misi 

iniciativiT 1998 wels daarsda saqarTvelos keramikosTa asociacia da dRemde misi 

ucvleli prezidentia. dRemde batoni zviadis iniciativiT am sazogadoebam Caatara 

xuTi saerTaSoriso konferencia. xuTivejer batoni zviadi iyo Catarebuli 

konferenciebis saorganizacio komitetis Tavmjdomare. 1999 wels man daaarsa 

asociaciis sagamomcemlo organo, Jurnali “keramika”, romlis mTavari redaqtoric 

Tavad gaxlavT. es Jurnali saqarTveloSi erTaderTia, romelic qarTul, rusul, 

inglisur da germanul enaze aqveynebs statiebs. Bbatoni zviadi aris saerTaSoriso 

impaqt-faqtoris mqone Jurnal “Journal of Ceramic Science and Technology”-is Ta-

nadamfuZnebeli da redkolegiis wevri. Jurnali q. baden-badenSi gamodis. 

2001 wels profesorma z. kovziriZem Tbilisis teqnikuri universitetis 

reqtoris, baton r. xuroZis mxardaWeriT daaarsa kompoziciuri masalebisa da 

nakeTobebis teqnologiis kaTedra, romelsac dRemde saTaveSi udgas. M 

misi saerTaSoriso aRiareba iyo, rodesac 2002 wels airCies evropis 

keramikosTa sazogadoebis sabWos wevrad. sabWos SemadgenlobaSi 55 wevria. 

sazogadoebaSi gaerTianebulia evropis 27 qveyana eqvsi aTasi wevriT. 2013 wlidan 

batoni zviadi aris evropis keramikosTa sazogadoebis, rogorc aramomgebiani 

sazogadoebis TanadamfuZnebeli. 2007 wlidan batoni zviadi keramikosTaA msoflio 

federaciis sabWos wevrad airCies. sabWos SemadgenlobaSi 45 wevria. federaciaSi 

gaerTianebulia 42 qveyana 43 aTasi wevriT. 2008 wlidan prof. z. kovziriZe aris 

evropis keramikosTa sazogadoebis (bienale) da keramikosTa msoflio federaciis 

mier (bienale) Catarebuli yvela saerTaSoriso konferenciebis da msoflio 

kongresebis saorganizacio komitetebis wevri.  

prof. z. kovziriZe 2010_2011 wlebSi iyo stu-is senatis wevri, xolo 2012 wlidan 

_ akademiuri sabWos wevri. 

marTalia, batoni zviadi teqnikuri keramikis specialistia, magram mxatvrul 

keramikasTanac aqvs kavSiri, es xom tradiciuli qarTuli xelobaa, ufro sworad 

xelovnebaa, rogorc Teatri, rogorc literatura, gansakuTrebiT poezia, 

leqsebis kiTxva, rac baton zviads gansakuTrebiT Tamadobis dros uyvars. 

Tamadoba misTvis kidev erTi wodebaa, ris Sesaxebac erT-erT gazeTSi, 

saqarTveloSi cnobilma pirovnebam, poetma da mweralma saqveynod ganacxada: 

“erTaderTi Tamada, romelic am bolo wlebSi momwonebia, profesori zviad 

kovziriZe gaxlavT.” kacma rom Tqvas, kargi Tamadobac iseTive mniSvnelovani 

fenomenia, sufris lamazad gaZRolis niWsa da unars moiTxovs, rogorc sxva 

RvTisagan boZebuli madli. 
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z. kovziriZe Tamada 2012 wels TbilisSi Catarebuli  

saerTaSoriso konferenciis banketze 

 

baton zviads did siyvarulze, srul urTierTgagebasa da pativiscemaze da-

fuZnebuli ojaxi aqvs. misi meuRle, qalbatoni marine inJiner-qimikosi gaxlavT, 

Tumca amJamad diasaxlisia. rac Seexeba mis saamayo qaliSvil Tamars, misTvis mama 

iseTive misabaZia, rogoradac dRemde rCeba batoni zviadisTvis misi mama, daviT 

kovziriZe. batoni zviadi yovelTvis siamovnebiT ixsenebs erT epizods: rodesac 

Tamuna meeqvse klasSi iyo, maswavlebels moswavleebisaTvis aseTi kiTxva dausvams 

_ rogori adamiani gindaT rom gamoxvideT? Tamunas daufiqreblad upasuxia: 

“iseTi, rogoric Cemi mamiko aris”. 

diax, namdvilad didi bednierebaa, rodesac SvilisTvis misabaZi magaliTi xar, 

magram aranaklebi bednierebaa, rodesac Svili mSoblebs tols araferSi udebs. 

Tamar kovziriZem warCinebiT daamTavra germaniis haidelbergis ruprext-karl-

universiteti ori specialobiT: politikuri mecnierebebi da ekonomika. miiRo 

magistris samecniero wodeba ekonomikisa da saerTaSoriso urTierTobebis 

dargSi. SemdgomSi miiwvies briuselis universitetSi, iqve daicva sadoqtoro 

disertacia da mieniWa filosofiis doqtoris xarisxi. amis Semdeg moiwvies 

saqarTveloSi da aq muSaobda maRal samTavrobo Tanamdebobebze. amJamad Tbilisis 

Tavisufali universitetis profesoria da codnis fondis direqtori. flobs: 

inglisur, germanul. Ffrangul, rusul enebs. 

sakuTari gvaris warmomavlobiT dainteresebulma batonma zviadma brokhauzis 

cnobili enciklopediis wyaroebze dayrdnobiT daadgina, rom rusuli 

Tavadaznauruli gvaris laSkariovebis warmomavloba qarTveli Tavadis, lazare 

grigolis Ze laSqariSvil-bibilurisagan modis, romelic 1724 wels vaxtang 
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meeqvsis amalasTan erTad ruseTSi gadasaxlebula. me-18 saukunis bolos am gvaris 

warmomadgenelTaA erTi nawili samSobloSi dabrunebula da gvari ratomRac 

kovziriZed gadaukeTebiaT. aRsaniSnavia isic, rom am gvaris warmomadgenlebs 

ruseTSi yofnisas TvalsaCino wvlili SeutaniaT am qveynis diplomatiis, mec-

nierebisa da kulturis ganviTarebis saqmeSi. swored am damsaxurebisaTvis uboZebia 

maTTvis ruseTis Tavadaznauris tituli ruseTis imperators ekaterine meores. 

saamayoa, rom batoni zviadi da misi qaliSvili Tamari Rirseulad agrZeleben 

kovziriZeTa Soreuli winaprebis didebul saxels.  

batoni zviadi WeSmariti mamuliSvili, vaJkacobiT, siqveliT, Sromismoyvare-

obiT, udidesi Sinagani siZlieriT gamorCeuli pirovnebaa. mas yovelTvis gansakuT-

rebuli adgili uWiravs Tavisi Taobis warmomadgenlebs Soris. igi dReniadag iRv-

woda da iRvwis sikeTis, profesionalizmis, urTierTgagebis, TiToeuli TanamS-

romlis Tu studentis Tavisufali azrovnebis da keTildReobis damkvidrebi-

saTvis. axalgazrdobis udidesma qomagma araerTi magistranti da doqtoranti 

gamozarda da swori mimarTuleba misca mecnierebisa Tu cxovrebis sarbielze. 

amitom, gansakuTrebuli siyvaruliT, pativiscemiT da mowiwebiT sargeblobs maT 

Soris. 

batoni zviadi udidesi ZalisxmeviTa da saocari rudunebiT cdilobs yvela-

fers profesionalis xeli daatyos, iqneba es misi mimarTulebis, fakultetis, 

universitetis Tu saqarTvelos keramikosTa asociaciis keTildReoba. 

mas gverds umSvenebs SesaniSnavi, saocari qaluri momxibvlelobiT gamorCeuli 

erTguli, mosiyvarule, misi yvela warmatebis sulisCamdgmeli, Tanamonawile da 

gamziarebeli meuRle marina, romelic patiosnebiT, keTilSobilebiT, sispetakiT, 

udidesi siTboTi gamorCeuli, saqarTveloSi cnobili baton daviT qaTamaZis da 

usaTnoesi eTer kupataZis Svilia. ojaxis, romelsac udidesi wvlili miuZRvis 

batoni zviadis, am rainduli sulis adamianis Semdgom winsvlasa da warmatebebSi.  

vulocavT, baton zviads dabadebidan 70 wlis iubiles! vusurvebT 

janmrTelobas, bednierebas, winsvlasa da warmatebebs qveynisa da eris sasikeTod, 

dargis ganviTarebis, axalgazrdobis aRzrdis da maTi pirovnuli Tvisebebis 

Camoyalibebis saqmeSi. 

  

 saqarTvelos teqnikuri universitetis akademiuri sabWo 
 

saqarTvelos teqnikuri universitetis qimiuri teqno-

logiis da metalurgiis fakulteti 
 

saqarTvelos keramikosTa asociacia, Jurnal „keramikis” 

saredaqcio kolegia 
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niWis dResaswauli 

nana mWedliSvili 

 

20 oqtombers didi xalxmravloba iyo saqarTvelos teqnikuri universitetis 

galerea ,,universSi”, saqarTvelos profesional qalTa asociaciis egidiT mow-

yobil unikalur ,,keramikul yvavilTa” gamofenaze. aq mosul sazogadoebas 

erTgvar SemoqmedebiT angariSs abarebda usaTnoesi, ukeTilSobilesi, araCveuleb-

rivi xibliT, udidesi Sinagani siZlieriT da sulierebiT gamorCeuli qalbatoni,  

profesionali ofTalmologi, medicinis doqtori, moyvaruli keramikosi nana 

mWedliSvili. 

 

 
 

gamofena gaxsna keramikosTa msoflio federaciis sabWos wevrma, saqarTvelos 

keramikosTa asociaciis prezidentma, profesorma zviad kovziriZem. qalbaton 

nanas miesalmnen: saqarTvelos parlamentis wevri, qalbatoni guguli maRraZe, 

saqarTvelos profesional qalTa asociaciis prezidenti, qalbatoni nanuli 

WavWaniZe, profesonal qalTa asociaciis wevri, qalbatoni lia gazdeliani, 

ofTalmologi,  qalbatoni medea simongulova. maT  guliTadad miuloces n. mWed-

liSvils gamofenis gaxsna, udidesi siTboTi, siyvaruliT isaubres mis unatifes 

Semoqmedebaze,  saocar pirovnul Tvisebebze da Semdgomi warmatebebi usurves. da-

sasruls batonma zviadma ase mimarTa: ,,Tqvens ojaxs erTi legenda batoni levanis 

saxiT ukve hyavs, axla mas Tqveni saxiT qalbatono nana meore legenda Seemata”.  

TiTqmis 18 weli gavida mas Semdeg, rac qalbatoni nana yvavilTa ganuzomelma 

siyvarulma da udidesma sulierma tkivilma  WeSmarit xelovnebas aziara. ,,Tixas-
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Tan urTierTobam cxovrebis interesi gamiCina, damawynara, damamSvida”, - ambobs 

igi. man gamorCeuli individualobiT  Seqmna faifuris am uZvelesi, magram mudam 

axali da amouwuravi Tvisebebis mqone unatifesi masalis damuSavebis sakuTari 

originaluri teqnologia. sabolood daimorCila, SeiCvia da megobrad gaixada. 

ganuzomeli siyvaruli, silamazis aRqmisa da gaTviTcnobierebis unari gipyrobs, 

rodesac mis namuSevrebs ecnobi. dReniadag gatacebiT qmnis, fiqrobs, kazmavs, 

Zerwavs, acocxlebs esoden saTuTsa da faqiz qmnilebebs. gemovneba da gamomgo-

nebloba, saqmis didi siyvaruli, mtkice nebisyofa da gansakuTrebiT Tavdauzogavi 

Sroma _ misi ganuzomeli warmatebis sawindaria. 

dRes  qalbatonma nanam gamorCeuli sityva Tqva keramikaSi, razec metyvelebs 

mis mier Seqmnili 300-mde namuSevari, iqneba es didi Tu mcire zomis pano, 20-mde  

gamofena, maT Soris  8 personaluri Tbilissa Tu saqarTvelos sxvadasxva qalaq-

Si (quTaisi, sagarejo, gori), qveynis farglebs gareT (germania, azerbaijani, bul-

gareTi, parizi).  igi keramikosTa msoflio federaciis, saqarTvelosa da evropis 

keramikosTa asociaciebis erT-erTi aqtiuri da gamorCeuli wevria. 

saocari siamovnebaa imis yureba, Tu ra rudunebiT, siyvaruliT da gark-

veulwilad Taviseburi midgomiT akeTebs TiToeul namuSevars es RvTaebrivi niWiT 

dajildoebuli qalbatoni. Tavdapirvelad Zerwavs (yvela yvavili, romelic 

erTxel mainc Tu unaxavs cxovrebaSi, zepirad icis) uamravi sxvadasxva zomis da 

saxeobis yvavilebs, foTlebs, Reroebs da  warmoidgineT balaxsac ki. rac ar 

unda gasakviri iyos, zogjer maTi raodenoba ramdenime aTass aRwevs. awyobs 

specialur sadgarze, wvavs maRal temperaturul RumelSi 1250_13000C-ze (es 

yvelaferi xdeba TbilisSi, cabaZis quCis Cveulebrivi 16-sarTuliani saxlis me-5 

sarTulis aivanze, sadac aRniSnuli Rumelia damontaJebuli). gamowvis Semdeg 

gamomwvari masala faifurisTvis damaxasiaTebeli siTeTriTaa gamorCeuli, ris 

Semdeg iwyeba namdvili Semoqmedeba. q-ni nana specialurad gakeTebul  50X60 sm 

zomis CarCoSi (bolo wlebSi 100X150 sm zomasac iyenebs) akravs Sesabamisi feris 

naWers da iwyebs sxvadasxva kompoziciebis Seqmnas, iqneba erTi romelime yvavili 

(iasamani, gvirila, yayaCo, qrizanTema, tita, kala, mzesumzira, magnolia, kaqtusi, 

edelvaisi, nairferi mindvris yvavilebi - TiTqmis yvela saxeobis yvavili aqvs 

Seqmnili), Tu erT Taigulad Sekruli sxvadasxva yvavili. Semdeg specialuri 

saRebavebiT aZlevs misTvis sasurvel fers. amgvarad Seqmnili kompoziciebi did 

emociur zemoqmedebas axdens. aRsaniSnavia, rom ar arsebobs ori erTnairi 

kompozicia. wlebis gamocdilebam da mudmivma SemoqmedebiTma Ziebam TiToeuli 

namuSevari ufro natifi, teqnologiurad daxvewili da unaklo gaxada.  

erTi saintereso detali: yvela namuSevris kuTxeSi patara wiTeli guli 

SeiniSneba, zustad iq, sadac mxatvrebi sakuTar faqsimeles svamen.   TiToeul 
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gulze ki misi TiTis anabeWdia, rac Semoqmedis erTgvar Stampad unda miviCnioT, 

TiToeulSi misi gulis nawilia Caqsovili.  

uyureb keramikaSi amRerebul yvavilTa am harmonias da grZnob, rogor sunTqavs, 

giRimis, gesalbuneba TiToeuli maTgani, ginda xeli Seaxo, igrZno misi surneli 

da wasCurCulo sicocxleze, siyvarulze, sikeTeze, mSvenierebaze. uyureb da 

xvdebi, rom misi TiToeuli yvavili misi sulis nawilad qceula, iq 

dasadgurebula da Signidan gaTbobs, giRvivebs maRal adamianur grZnobas. 

saocari siamayis grZnoba eufleba suls, rodesac Semoqmedebis am nayofs 

uyureb. diax, Semoqmedebis, vinaidan is, rac Seqmna qalbatonma nanam am wlebis 

manZilze, aris uzadod Sesrulebuli xelovnebis saocari qmnilebebi, es aris misi 

sulis amoZaxiliT Camoqnili unikaluri xelovneba, romelTa msgavsi jer ar 

Seqmnila. 

 
galerea ,,Uuniversis” SemoqmedebiTi jgufis xelmZRvanelma, umSvenieresma 

qalbatonma, profesorma lali RoRelianma n. mWedliSvilis gamofenas ,,faifuris 

yvaviloba” uwoda, romelmac or kvira gastana. Eam mSvenierebis xilva uamravma 

mnaxvelma SeZlo, maT Soris iyo  saqarTvelos teqnikuri universitetis araerTi 

ucxoeli stumari, Tbilisis sxvadasxva skolis uamravi moswavle, mxatvrebi, 
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eqimebi, TiTqmis yvela profesiis adamianebi, romelnic Tavis gaocebas, aRtacebas 

da sixaruls ver faravdnen am unikaluri qmnilebebis xilvisas. 

raoden saocaric ar unda iyos,  gansakuTrebuli aRfrTovanebiT gamoirCeoda 

bumberazi moWidave, qarTuli sportis legenda, Tavisufal WidaobaSi orgzis 

olimpiuri, xuTgzis msoflio, evropis samgzis Cempioni, mravali saerTaSoriso 

turniris gamarjvebuli, beWdaudebeli falavani, qarTveli kacis saocari 

siyvaruliTa da udidesi pativiscemiT ganebivrebuli batoni levan TediaSvili. 

misTvis damaxasiTebeli gulwrfelobiT, sialaliT da siamayiT aRsavse, erTgvari 

krZalviT zeimoda misi SesaniSnavi, erTguli da Tavdadebuli meuRlis warmatebas. 

gamofenaze mosul mnaxvelebs Tvalgabrwyinebuli eubneboda, rom nanam  Tavisi 

Seudarebeli xelovnebiT toli ar daudo da ajoba kidec.  

Rirseuli ojaxi qveynis Rirsebas niSnavs. Cemi ojaxi Cemi warmatebis gasaRebia. 

am deviziT cxovrobda, cxovrobs da icxovrebs Cveni qveynis es saocari, ori 

legendiT Semkuli ojaxi. aseTia am legendarul adamianTa saocari tandemi 

araCveulebriv, gansakuTrebuli vaJkacobiT gamorCeul vaJiSvil besosTan, 

umSvenieres da ulamazes patara SviliSvil nana TediaSvilTan, mosiyvarule, 

saTno rZal natosa da uerTgules ciurisTan erTad. 

maT legendarul ojaxs xom mravali warmateba da udidesi tkivili unaxavs. 

warmatebiT gamowveuli sixaruli maTTvis araxalia, Zvelia, Tumca galerea 

,,universSi” warmoCenili gamofena unikaluri da gansakuTrebuli iyo, erTgvari 

dResaswauli – niWis dResaswauli, romelsac amkobda da alamazebda bednieri 

adamianebis aRfrTovanebiT gamowveuli uCveulo siTbo, sikeTe da sixaruli.  

                                    

 

saqarTvelos keramikosTa asociacia 
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arCil saruxaniSvili 

  

2015 wlis 27 maiss cnobil qarTvel mecniers, saqarTve-

los teqnikuri universitetis srul profesors, teqnikis 

mecnierebaTa doqtors, saqarTvelos keramikosTa asociaciis 

vice-prezidents, Jurnal ”keramikis” mTavari redaqtoris mo-

adgile arCil saruxaniSvils dabadebidan 80 da samecniero-

pedagogiuri da sazogadoebrivi moRvaweobis 55 weli usrul-

deba. 

Tbilisis me-10 vaJTa saSualo skolis warmatebulad 

damTavrebis Semdeg batoni arCili saqarTvelos politeqniku-

ri institutis qimiuri teqnologiis fakultetze Cairicxa (amJamad, saqarTvelos 

teqnikuri universitetis qimiuri da metalurgiuli fakulteti). swored aq, 

silikatebis teqnologiis kaTedraze gamoikveTa misi interesi minis Teoriisa da 

praqtikis mimarT. arc aris gasakviri, radgan kaTedrasTan arsebuli aspiranturis 

pirvel nakadSi misi deda, saTnoebiTa da keTilSobilebiT gamorCeuli qalbatoni 

margarita (greta) biaZe moRvaweobda, SemdgomSi mravali aTaseuli studentis 

maswavlebeli. 

institutis damTavrebis Semdeg batoni arCili muSaobas iwyebs Tbilisis 

saSen masalaTa kvleviTi institutis minis laboratoriaSi jer laborantad (1959 

w.), Semdeg inJinrad (1960 w.) 1963 wels igi lensovetis sax. leningradis teqno-

logiuri institutis minisa da sitalebis kaTedrasTan arsebul aspiranturaSia. 

aspiranturis damTavrebis Semdeg (1965 w.) gamoCenili qarTveli mecnieris, 

saqarTvelos mecnierebaTa akademiis wevr-korespondentis, saSen-masalaTa 

institutis direqtor kalistrate (kale) quTaTelaZis rekomendaciiT muSaobas 

iwyebs silikatebis teqnologiis jer ufros maswavleblad, Semdgom, sankt-

peterburgSi sakandidato disertaciis dacvisa da teqnikis mecnierebaTa kandi-

datis samecniero xarisxis miniWebis Semdeg, docentad (1966 w.) da sankt-

peterburgSive sadoqtoro disertaciis dacvis Semdeg profesorad  (1979 w.). 1979-

1982 wlebSi batoni arCili saqarTvelos politeqnikuri institutis qimiuri 

teqnologiis fakultetis dekania, xolo 1982 wlidan 2007 wlamde fizikuri da 

koloiduri qimiis kaTedris gamge. dRes igi saqarTvelos teqnikuri universitetis 

sruli profesoria.  

batoni arCilis TqmiT, mTeli cxovrebis manZilze SesaniSnavi urTierToba 

hqonda maswavleblebTan da kolegebTan, romelTa saxelebs udidesi siyvaruliT 

ixsenebs. 
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umaRles saswavlebelSi swavlisas batoni arCilis mexsierebaSi samudamod 

darCa im adamianTa saxelebi, romlebmac, dedasTan erTad, Camouyaliba, minisebri 

(amorfuli) myari sxeulisadmi interesi. pirvel rigSi maT ricxvs miakuTvnebs 

baton kale quTaTelaZes da megobruli urTierTobiT aRsavse TanamoazreTa 

jgufs: bondo alasanias, olRa qurdevaniZes, mayvala qinqlaZes, vardiko meliqaZes 

da gasuli saukunis 50 wlebSi moRvawe silikatebis teqnologiis kaTedris sxva 

wevrebs. maT Seayvares baton arCils saqme, romlis samsaxuri misi cxovrebis 

miznad iqca.  

baton arCilze didi gavlena iqonia Tbilisis saSen masalaTa kvleviT ins-

titutSi gatarebulma periodma. aq iZenda kvlevis Catarebis, miRebuli Sedegebis 

analizisa da gansjis Cvevebs moskovSi daxelovnebul elene fircxalavas, 

ukrainis erT-erTi wamyvani sawarmos xelmZRvanel Tamaz sariSvilis, axalgazrda, 

energiiT aRsavse roman verulaSvilis, saqarTveloSi cnobili musikosisa da 

maRali kvalifikaciis mqone specialist eduard vasermanisa da minis 

laboratoriis sxva wevrTa TanadgomiT, ra Tqma unda, batoni kales mudmivi, 

mkacri, magram samarTliani xelmZRvanelobiT. aq SeiZina batonma arCilma axali 

megobrebi, romelTa umetesobasTan dResac _ inarCunebs urTierTobas aleqsandre 

rustambekovi, gari zaaliSvili, ioseb ficxelauri, Tamaz sariSvili, roland 

lekiSvili. es is xalxia, romlis gareSe ar moisazreboda batoni arCilis 

cxovreba da moRvaweoba. 

sankt-peterburgSi gatarebul wlebs batoni arCili mowiwebiT ixsenebs. TviT 

qalaqma, mis mkvidrTa bunebam, msoflioSi cnobil mecnierebsa da xelovnebis 

moRvaweebTan urTierTobam baton arCilze waruSleli kvali datova. samecniero 

asparezze aq gadadga pirveli nabijebi, aqve daeufla leqtoris xelovnebas, 

studentebsa da kolegebTan Tavisebur, magram gulaxdil da gulwrfel 

urTierTobas. am mxriv baton arCilze waruSleli  STabeWdileba datova iseT 

xelovnebTan urTierTobam, rogorebic iyvnen goga tovstonogovi, Tamara makarova, 

efim kopeliani, mixeil polakovi da mravali maSindeli sankt-peterburgis 

Teatraluri sazogadoebis wevrebi. 

batoni arCilis, rogorc mecnierisa da pedagogis Camoyalibebis saqmeSi 

uSualo monawileoba miiRes sayovelTaod aRiarebulma mecnierebma. maT Soris 

iyvnen punqtualuri, mowafeebTan sadiskusiod yovelTvis ganwyobili, batoni kale 

quTaTelaZisa da a. saruxaniSvilis sakandidato naSromis xelmZRvaneli vladimer 

vargini; sankt-peterburgis (leningradis) teqnologiuri institutis reqtori da 

minis teqnologiis kaTedris gamge, mrisxane, magram saocrad obieqturi, 

konstantine evstropievi; saqarTveloze Seyvarebuli arkadi avgustiniki; 

saxelmwifosgan ukiduresad Seuracxyofili da Seviwroebuli, keTilSobili 
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rodolf miuleri, virtualuri oleg mazurini da evgeni porai-koSici, iumoriT 

aRsavse mixeil Sulci da mravali sxva. 

baton arCilze mniSvnelovani gavlena iqonia TanatolTa im 

internacionalurma gundma, romelTa gverdiTac uxdeboda muSaoba.  SemdgomSi 

cnobili mecnierebi da saxalxo meurneobis xelmZRvanelebi: vladimer xalilevi, 

daniel uSakovi, grigor Juravliovi, nikoloz fiodorovi (ruseTi), kostan 

kostaniani da seiran javuqciani (somxeTi), stalina kasimova (uzbekeTi), harold 

hofmeni (germania), biserka samuneva (bulgareTi),  

 silikatebis teqnologiis kaTedraze dabrunebisTanave batoni arCili 

aqtiurad CaerTo kaTedris saqmianobaSi. igi Tanamimdevrulad aumjobesebda minis 

teqnologiisa da silikatebis fizikuri qimiis swavlebis formebsa da saSua-

lebebs. man aamoqmeda  studentTa samecniero biuro, romlis wevrTa umravlesobam 

momavalSi cxovreba da moRvaweoba mecnierTa da umaRlesi skolis pedagogTa wres 

daukavSira. iqmneboda saswavlo-meToduri literatura, imata aspiranturaSi 

swavlis gagrZelebisa da samecniero xarisxis maZiebelTa raodenobam (n. quTa-

TelaZe, T. WeiSvili, v. gordelaZe, i. gejaZe, v. narusliSvili, i. zedginiZe, m. 

razmaZe, i. berZeniSvili, T. labaZe, i. kvezerel-kopaZe da sxvebi). 

 fizikuri da koloiduri qimiis kaTedraze baton arCils, ZiriTadad, 

nacnobi saxeebi daxvda. pirvel rigSi es profesori laura bereJiani iyo, 

romelmac, ormocdaaTian wlebSi, yvelaze axalgazrda maswavleblis rolSi, 

aziara udidess da umniSvnelovanes disciplinas - fizikur qimias; agreTve, 

docentebi Tamar kaWaxiZe, nana ratiani, mixeil bacikaZe, ciala naWyebia, romlebic 

baton arCils studenturi skamidan axsovs. 

 baton arCils arc am kaTedraze aviwydeba saswavlo procesis moderni-

zaciis aucilebloba. Seqmna axali saswavlo-meToduri literatura. fizikuri 

qimiis originaluri kursi teqnologebisaTvis l. bereJianma Seasrula.  teqnikur 

universitetiSi pirvelad gamoica saxelmZRvaneloebi koloidur qimiaSi (m. 

bacikaZe, c. naWyebia da m. razmaZe, n. abulZe), fizikur-koloidur qimiaSi (m. 

bacikaZe, n. ratiani), fizikuri qimiis safuZvlebi (i. berZeniSvili), fizikuri qimiis 

mokle kursi (a. saruxaniSvili). daamyara kavSiri e.w. maprofilebel kaTedrebTan, 

rac gamoixata saxelmZRvaneloebiT minanqrisa da mominanqrebis qimiasa da teqno-

logiaSi (v. gordelaZe, a. saruxaniSvili), kompleqsuri masalebis Teoriul 

safuZvlebSi (a. saruxaniSvili, T. WeiSvili, z. kovziriZe),  garemos kompozitebze 

zemoqmedebis Sesaxeb (z. kovziriZe, j. aneli, a. saruxaniSvili); damxmare 

saxelmZRvaneloebiT fizikuri qimiis sxvadasxva nawilSi (a. saruxaniSvili, T. 

WeiSvili, a. gogiSvili,   d. erisTavi, v. gordelaZe, d. bibileiSvili, l. bereJiani, 

m. razmaZe, c. xugaSvili, i. berZeniSvili, i. zedginiZe, q. abzianiZe, m mSvildaZe,  m. 
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kapanaZe da sxva). aqtiurad monawileobdnen laboratoriul samuSaoTa 

individualizaciisaken mimarTul RonisZiebebSi kaTedris sxva wevrebi, romlebsac 

bedma arguna yovelTvis yofiliyvnen studentebTan uSualo kontaqtSi (l. 

kalandaZe,     l. maxvilaZe, n. gogiSvili, b. abzianiZe, c. omiaZe, i. svaniZe, l. 

ebanoiZe, n. narsia da sxvebi). 

 WeSmaritebaa, rom umaRles skolaSi pedagogiuri moRvaweobis warmatebuli 

warmarTva SeuZlebelia samecniero sferoSi miRwevebis gareSe. am mxriv batoni 

arCili yovelTvis mihyveboda erTxel da samudamod  Camoyalibebul princips _ 

”adamianis srulyofas sazRvari ar aqvs. saWiroa mxolod survili da sakuTar 

codnaSi daeWveba. adamians, romelsac eCveneba, rom yvelaferi icis da yvelaferze 

SeuZlia saubari, diletantia, romelsac unda erido”. 

 sankt-peterburgSi batoni arCilis saqmianobis ZiriTadi mizani mraval-

komponentiani sistemebidan minakristaluri masalis miRebis Teoriisa da 

praqtikis zogadi sakiTxebis dadgena iyo. man kolegebTan erTad (o. setkina, m. 

zorina da e. milukovi) daadgina unukleatoro sitalizaciis arsi, am procesis 

Seswavlisas infrawiTeli speqtroskopiisa da Termuli damuSavebis temperaturaze 

produqtTa mikrosisalis damokidebulebis gamoyenebis SesaZlebloba. am 

kvlevebiT moipova informacia imis Sesaxeb, rom erTnairi oqsiduri Sedgenilobis 

bunebrivi da sinTezurad miRebul sistemebidan minis warmoqmnis procesi 

gansxvavdeba da damokidebulia xarSvis maqsimalur temperaturaze. procesTa am 

gansxvavebas SeuZlia imoqmedos sasruli produqtis struqturasa da Tvisebebze. 

mravalkomponentiani sistemebis kvlevas batoni arCili agrZelebs silikatebis 

kaTedrazec. 

 kvlevis obieqtad iqca manganumiT Raribi WiaTuris adgilmdebareobis 

karbonatuli madani. kvlevaSi aqtiurad Caeba kaTedris aspiranti nana quTaTelaZe. 

igi iyo baton kales me-15, xolo batoni arCilis pirveli studenti, romelmac 

daicva sakandidato disertacia. 

 oTxwlianma kvlevam srulad gaamarTla adre gamoTqmuli mosazreba 

bunebrivad da xelovnurad miRebul mravalkomponentiani sistemebis araadekvaturi 

minawarmoqmnis procesebis Sesaxeb, gamoavlina uxvmanganumiani minebis 

Tavisebureba. gairkva, rom minawarmoqmnisa da sasruli produqtis struqturaze 

gadamwyvet gavlenas axdens manganumis raodenoba minaSi. uxvmanganumiani 

kompoziciebi ”iZleoda” minas oqsidTa Teoriulad dauSvebel zRvrebSi da amis 

mizezad manganumis TviTaRdgena-daJangvis movlena dasaxelda. 

 sistemebis mravalkomponentianoba saSualebas ar iZleoda erTniSnad 

daedginaT manganumis roli minis warmoqmnaSi. saWiro gaxda sistemebis gamar-

tiveba, raTa Semcirebuliyo sxvadasxva bunebisa da funqciis matarebeli oqsidis 
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gavlena manganumis mdgomareobaze amorful myar sxeulSi. ase gadaiqca konkretu-

lad arCeuli kvlevis obieqti silikatebis kaTedris erT-erT mTavar samecniero 

mimarTulebad _ uxvmanganumiani kompoziciebis minisebr mdgomareobaSi gardaqmnis 

Teoria da praqtika. 

am samecniero mimarTulebam moicva martivi da rTuli boratuli, 

borsilikaturi da silikaturi uxvmanganumiani kompoziciebis kvleva baton kales, 

xolo misi gardacvalebis Semdeg batoni arCilis xelmZRvanelobiT. 

kvlevis masStaburobis mniSvnelobisaTvis aRvniSnavT, rom erTdroulad 

wydeboda mimarTulebis sami ZiriTadi amocana: pirveli dakavSirebuli iyo 

manganumis struqturuli funqciebis gamorkvevasTan minisebri mdgomareobis 

miRebisas, meore _ am funqciaTa gamomwvevi mizezebis, xolo mesame _ 

uxvmanganumiani minebis praqtikuli gamoyenebis sferoebis dadgenasTan. 

kompleqsuri kvlevebiT dadginda, rom minebSi mosalodnelia manganumis ori 

valenturi mdgomareoba (Mn2+ da Mn4+). pirveli asrulebs ion-modifikatoris 

rols, xolo meores SeuZlia miiRos monawileoba klasikuri ion-minawarmomqmnel-

Tan erTad, sivrculi gisosis SeqmnaSi. minebis miRebis da damuSavebis 

gansakuTrebul pirobebSi ar aris gamoricxuli Mn3+-isa da Mn0-is arseboba. 

aRniSnulma daskvnebma baton arCilsa da mis TanamSromlebs  mravali axali 

minisa da minasitalebis Seqmnis saSualeba misca. miiRes maRali eleqtrowinaRobis 

minebi, minebi moculobiTi da zedapiruli gamtarobiT (n. quTaTelaZe, T. WeiSvili, 

n. RambaSiZe, T. grigolia, d. evgeniZe da sxvebi), minamasalebi sxvadasxva bunebis 

liTonTa rCilvisaTvis (v. filiSvili, v. narusliSvili, v. berZeniSvili da sxvebi), 

sxvadasxva daniSnulebis minanqrebi, romlebic gamoirCeoda advildnobadobiTa da 

maRali qimiuri medegobiT (v. gordelaZe, T. erisTavi, v. pavlova, T. matoiani, i. 

zedginiZe, i. berZeniSvili, i. kvezereli-kopaZe da sxvebi), minanqruli TviTSewo-

nadi suspenziebi (v. gordelaZe, m. razmaZe da sxvebi). 

kvlevebiT miRebuli Sedegebi moxsenebul iqna saerTaSoriso kongresebze, 

yofil sabWoTa kavSirSi gamarTul konferenciasa Tu TaTbirebze, Setanilia 

sacnobaro literaturaSi. 

fizikuri da koloiduri qimiis kaTedraze uxvmanganumiani minebisa da 

minamasalebis kvleva gadaizarda zogadsamecniero problemis gadawyvetis mcde-

lobaSi _ mravalkomponentiani bunebrivi da teqnogenuri sistemebis maRaltem-

peraturuli qcevis Seswavla-prognozirebaSi. 

batoni arCili Tvlis, rom kvlevis am mimarTulebis ganviTareba uSualod 

dakavSirebulia msoflioSi sayovelTaod cnobili ori mecnieris moRvaweobasTan 

(nikoloz landia da mWedliSvil-petrosiani). swored  maTTan konsultaciebiT 

ganviTarda kaTedraze  fizikuri da koloiduri qimiis kvlevebi. 
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eqsperimentul samuSaoebsa da Teoriul gaangariSebebSi CaerTnen fizikuri 

da koloiduri qimiisa da monaTesave kaTedrebis TanamSromlebi: T. kaWaxiZe, J. 

galuaSvili, c. naWyebia, d. bibileiSvili, v. gordelaZe, m. razmaZe, v. mindini, T. 

WeiSvili, a. gogiSvili, d. erisTavi, m. mSvildaZe,   

m. kapanaZe; kaTedris aspirantebi: n. yurSubaZe, v. kurcxalia, v. mSvildaZe; 

samecniero akademiuri wodebis maZiebelni: e. nikoleiSvili, d. jinWaraZe, m. 

gugeSiZe, e. macaberiZe, d. kotrikaZe, n. raWveliSvili. 

 maTi erToblivi muSaobis Sedegia mravalkomponentiani sistemebis Sefaseba-

prognozirebis e.w. Termodinamikur-petroqimiuri midgoma, romelic efuZneba 

qimiuri Termodinamikis, fazuri wonasworobisa da petroqimiis debulebebs. maTi 

monawileobiT modificirebul iqna Termodinamikuri parametrebis monacemTa 

bazaSi ararsebuli martivi da rTuli 100-mde nivTierebis standartul molur 

sidideTa angariSis meTodi, dafuZnebuli struqturuli analogiisa da 

aditiurobis principebze.  Seiqmna zedapirulad naxevargamtari afskebis Seqmnisa 

da prognozirebis maTematikuri (T. WeiSvili, v. kurcxalia) da TviTSewonadi 

minanqruli suspenziebis fizikur-qimiuri modelebi (v. gordelaZe, m. razmaZe). 

 kvlevis Sedegebi wardgenil iqna aTeul saerTaSoriso konferenciasa da 

kongresze. 

 calke aRniSvnis Rirsia batoni arCilis xelmZRvanelobiT Sesrulebuli 

kvleva ZvelqarTuli (Zv. w. V_III saukuneebi) minebis sferoSi (r. Cagunava, m. 

kapanaZe), romelmac cxadyo mosazreba imis Sesaxeb, rom im dros saqarTvelo minis 

warmoebis (keTebis) erT-erTi centri iyo. kvlevis Sedegebi monografiis saxiT 

gamoica (r. Cagunava, m. kapanaZe), romelic dRes bibliografiul iSviaTobad iqca. 

1976_1990 wlebSi naTlad ikveTeba batoni arCilis, rogorc mecnierisa da 

teqnikis organizatoris roli. a. saruxaniSvili am periodSi iyo ra yofili ssrk-

is mecnierebisa da teqnikis saxelmwifo komitetis samecniero sabWos ori 

(minanqrisa da xurebamedegi safarebis) seqciis wevri, ssr-is mecnierebaTa 

akademiis ”myari eleqtrolitebis~ seqciis wevri, d. mendeleevis sax. qimiuri 

sazogadoebis saqarTvelos ganyofilebis prezidiumis wevri aqtiur monawileobas 

iRebda mravali saxis masalaTa sferoSi mimdinare samecniero da inovaciuri 

teqnologiebSi, samuSaoTa koordinaciaSi, iyo mxatvruli minis ramdenime 

sawarmos iniciatori da ganmxorcielebeli, saqarTvelos politeqnikuri 

institutis axalgazrda mecnierTa sabWos pirveli Tavmjdomare, sakavSiro da 

saerTaSoriso TaTbirebis, konferenciebis organizatori da saredaqcio sabWos 

wevri, oponirebas uwevda sakandidato da sadoqtoro disertaciebs. 

miuxedavad saqarTveloSi mimdinare movlenebisa, romlis mowme da monawile 

xSirad iyo, mZime avadmyofobisa da rTuli qirurgiuli operaciis gadatanisa, 
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samaCablosa da afxazeTis omebisa, romelSic misi vaJi monawileobda da mZime 

kantuziiT dabrunda, arakoreqtuli damokidebulebisa mecnierebasa da umaRles 

skolebSi moRvawe adamianebisa, batoni arCili kvlav agrZelebs aqtiur 

samecniero-teqnikur, pedagogiur da sazogadoebriv moRvaweobas. 1990_2014 wlebSi 

saqarTvelos gamomgonebelTa da inteleqtualur mesakuTreTa asociacia 

”paragonis“ mTavari mrCeveli, ”evrosaiensis” saqarTvelos ganyofilebis erT-erTi 

damfuZnebeli, 2000_2008 wlebSi ruseTis minanqris specialistTa akademiis 

namdvili akademikosi,  saqarTvelos keramikosTa asociacia ”keramikis” vice-

pezidenti da am asociaciis Jurnalis mTavari redaqtoris moadgilea. 

 dRes batoni arCilis samecniero-teqnikuri da pedagogiuri moRvaweobis 

ZiriTadi monagaria: samasamde publikacia samamulo da ucxour samecniero-

teqnikur periodikaSi, 70-mde samecniero-teqnikur samamulo da saerTaSoriso 

konferenciaSi, simpoziumSi, TaTbirsa Tu kongresSi minawileoba, 5 monografia, 60-

mde saavtoro mowmoba gamogonebaze da patenti, 6 ZiriTadi saxelmZRvanelo, 35-mde 

saswavlo-meToduri literatura, 19 sakandidato da 2 sadoqtoro disertaciebis 

xelmZRvaneloba da konsultacia, 5 akademiuri doqtorisa da 5 magistris 

momzadeba. 

baton arCils uzomod uyvars Tavisi ojaxi, misTvis yovelTvis patara daiko 

nona, dRes eqvsi SviliSvilis bebia, erTguli meuRle margalita kupataZe _ axlo 

warsulSi axalgazrda poligrafistTa aRmzrdeli. ra gasakviria, rom uyvars 

Svilebi: Tiniko _ eqimi, irakli teqnikis mecnierebaTa kandidati, gadamdgari vice-

polkovniki. amayobs siZeebiT: profesori ramaz maxvilaZe _ saqarTveloSi 

cnobili mSenebel-ekonomisti da tariel futkaraZe, medicinis mecnierebaTa 

kandidati, aWaraSi cnobili qirurgi. gansakuTrebiT uyvars SviliSvilebi: aCiko, 

sofiko, TaTia da lado. 

uyvars kiTxva, klasikuri da saestrado musikis mosmena, aris sportis 

sxvadasxva saxeobis gulSematkivari, aqtiuri meTevze. 

  aseTia batoni arCili. mas ar emCneva 80 weli, Tu ar CavTliT Tmis srul 

gaTeTrebas, ganvlilma wlebma rom daaTova da mZime nabijebs _ kibeze asvlisas. 

vusurvebT janis simrTeles, dRegrZelobas, dauSretel energias, raTa 

kvlavac aCuqos irgvliv myof adamianebs sikeTe da siTbo, ase uSurvelad rom 

gascems yovelTvis. 

mravalJamier Tqven batono arCil!     

 

qimiuri teqnologiisa da metalurgiis fakulteti 

saqarTvelos keramikosTa asociacia, 

Jurnal  ”keramikis” redkolegia 
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Teimuraz WeiSvili 

 

saqarTvelos teqnikuri Uuniversitetis qimiuri 

teqnologiisa da metalurgiis fakultetis, qimiuri da 

biologiuri teqnologiebis departamentis profesors, 

qimiis mecnierebaTa doqtors, fakultetis sadiserta-

cio sabWos Tavmjdomare Teimuraz WeiSvils dabade-

bidan 65 da samecniero-pedagogiuri moRvaweobis 40 we-

li Seusrulda. 

vulocavT baton Teimurazs saiubileo TariRs da  

vusurvebT warmatebebs. man samecniero moRvaweoba jer 

kidev studentobis wlebSi daiwyo da gaiara gza 

laborantidan srul profesoramde. 1971 wels saqarTvelos politeqnikuri 

institutis warCinebiT damTavrebis Semdeg swavla ganagrZo aspiranturaSi da 25 

wlis asakSi daicva sakandidato disertacia. Tema, romelic naSromSi ganixi-

leboda, momdevno wlebSi sistematuri kvlevebis Catarebis safuZveli gaxda, rac 

sadoqtoro disertaciis dacviT dagvirgvinda. 

batoni Teimurazi axali saxis uxvmanganumiani amorfuli (minisebri) sxeulebis 

miRebis fizikur-qimiuri safuZvlebis Camoyalibebis  erT-erTi Tanaavtoria. Mman 

ganavrco am sferoSi miRebuli Sedegebi d elementTa Semcveli or-, sam- da 

mravalkomponentian sistemebSi minis warmoqmnis, aRnagobis da, Sesabamisad, Tvise-

bebis gamovlinebis kanonzomierebaTa Taviseburebis axsnisaTvis, riTac yvela 

winapiroba Seqmna aseTi sistemebis bazaze miRebuli masalebis praqtikuli gamoye-

nebisaTvis. am sistemaTa Sedgeniloba saSualebas iZleva, sinTezis pirobebis Secv-

liT, amorfuli an amorfulmatriciani masalebi miviRoT, xSirad, sapirispiro 

TvisebebiT moculobasa Tu zedapirze. am kvlevaTa Sedegebi Setanil iqna sacno-

baro literaturaSi, ganixileboda sxvadasxva rangis samecniero forumebze da  

iwvevda saintereso diskusias, gamoqveynda samecniero-teqnikur samamulo da 

ucxour periodikaSi. batoni Teimurazis samecniero-sawarmoo saqmianobis sfero 

mravalmxrivia. misi xelmZRvanelobiT da monawileobiT mravali sakvlevi da 

sawarmoo profilis samuSao Sesrulda – specialuri eleqtroteqnikuri, optikuri 

minebi, araorganuli safarebi da agrarul saqmeSi gamoyenebuli masalebi, minis 

mrewvelobis nedleulis bazis gafarToeba, minis qarxnebSi teqnologiuri 

procesebis srulyofa da sxva. wlebis ganmavlobaSi iyo ,,ГКНТ”-is (mecnierebisa da 

teqnikis saxelmwifo komiteti) araorganuli xurebamedegi safaris seqciis wevri, 

sakavSiro mniSvnelobis konferenciebis saorganizacio komitetis wevri da 

pasuxismgebeli mdivani. 
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baton Teimurazs gamoqveynebuli aqvs 100-ze meti samecniero naSromi da aris 6 

gamogonebis avtori, monawileobda mraval saerTaSoriso konferenciaSi. Mkole-

gebTan erTad miRebul Sedegebs arcTu iSviaTad iyenebdnen da iyeneben sxvadasxva 

qveynis mkvlevrebi. 

STambeWdavia batoni Teimurazis moRvaweoba saswavlo procesSi. igi sxvadasxva 

qveynis umaRlesi ganaTlebis sistemaSi mimdinare procesebs icnobs da unari 

Seswevs teqnikur universitetSi danergos isini. misi xelmZRvanelobiT Sesrule-

bulia da daculi aTze meti samagistro naSromi, sakandidato da sadoqtoro 

disertacia. igi dResac aqtiuradaa Cabmuli doqtorantebisa da magistrantebis 

aRzrda-swavlebis procesSi. 

batoni Teimurazi nayofierad monawileobs fakultetis studentebisaTvis sa-

Wiro saswavlo-meToduri literaturis SeqmnaSi. mas individualurad da 

kolegebTan erTad gamocemuli aqvs araerTi saxelmZRvanelo, damxmare saxelmZR-

vanelo da meToduri xasiaTis masalebi. misi leqciebi da praqtikulebi, swavlebis 

yvela safexuris studentebisaTvis, gamoirCeva sakiTxebis Rrma ganxilviT, xolo 

laboratoriuli samuSaoebi – eqsperimentisadmi faqizi midgomiT. 

wlebis ganmavlobaSi batoni Teimurazi aqtiurad iyo Cabmuli institutis da 

respublikis axalgazrda mecnierTa sabWoebis saqmianobaSi, iyo spi-is axalgazrda 

mecnierTa sabWos Tavmjdomare da axalgazrda mecnierTa respublikuri sabWos 

Tavmjdomaris moadgile, spi-is didi sabWos da fakultetis akademiuri sabWos 

wevri. arCeuli iyo stu-is pirveli mowvevis warmomadgenelTa sabWoSi, Sromebis 

saredaqcio sabWoSi da sxva. amJamad xelmZRvanelobs qimiuri teqnologiisa da 

metalurgiis fakultetis sadisertacio sabWos, sadoqtoro programas ,,qimiuri da 

biologiuri inJineria”, aris keramikosTa msoflio federaciis, evropis 

keramikosTa asociaciis  da Jurnal ,,keramikis” redkolegiis wevri. 

batoni Teimurazi gansakuTrebuli pativiscemiTa da siyvaruliT sargeblobs 

fakultetisa da universitetis TanamSromlebs, studentebs, magistrantebsa da 

doqtorantebs Soris. 

is tradiciul qarTul ojaxSi aRizarda, misi warmatebebi SeuZlebeli 

iqneboda, rom ara misi dedis, keTilSobili qalbaton naTelas Tavdauzogavi 

Sroma, romelic dReniadag iRwvoda, raTa warmatebul da sasaxelo mamuliSvilad 

Camoyalibebuliyo, man xom oTxi Svili oblobaSi gamozarda.  

batonma Teimurazma tradicia Rirseulad gaagrZela da dRes yvelasaTvis saamayo 

qarTuli ojaxis Tavkacia. mas gverds umSvenebs  Tbili, mosiyvarule, usaTnoesi da 

araCveulebrivi xibliT Semkobili  meuRle manana, gamorCeuli profesionalizmiT 

dajildoebuli pedagogi, romelic meuRlis TiTqmis yvela warmatebis xelSemwyobi 

da gamziarebelia.  batoni Teimurazs gansakuTrebuli niWierebiT, Sro-



80 
 

mismoyvareobiT da wesierebiT gamorCeuli Svilebi hyavs. mamis mosaxele Temo 

(Teimurazi) evropaSi (holandia) erT-erTi msxvili ING safinanso jgufis  

investiciebis direqtoria, romelic ori welia daqorwinda SesaniSnav qeTrinze, 

riTac Zalze gaaxara yvela misi axlobeli da gulSematkivari. umSvenieresi 

qaliSvili Tamari Tbilisis saxelmwifo universitetis profesoria da warmatebiT 

iRwvis  antikuri filologiis dargSi, aris mecnierebaTa kandidati. 

kidev erTxel vulocavT baton Teimurazs saiubileo TariRebs. vusurvebT 

janmrTelobas, ojaxis keTildReobas, axal warmatebebs mis mravalferovan 

moRvaweobaSi.  

 

 

qimiuri teqnologiis da metalurgiis 

fakulteti,  

 

saqarTvelos keramikosTa asociacia 

Jurnal `keramikis~ saredaqcio kolegia 
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