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Cveno keTilo mkiTxvelo! 

es wigni avejis mopirkeTebisa da gamoyvanis teqnologiebis srulyofilad warmo-

Cenis cdaa. 

SevecadeT, raTa axalgazrdebisTvis da ara marto maTTvis axleburad aRsaqmeli 

gagvexada avejis xiluli nawilebis damcav-dekoratiuli gaformebis umniSvnelovanesi 

inovaciebi, masalebi, gamoyenebis sferoebi. 

mkiTxveli ver darCeba gulgrili, mas gauCndeba survili, imsjelos avejis saxis 

gaformebis sxvadasxva etapisaTvis gamosayvani da mosapirkeTebeli masalebis swor Sexa-

mebaze da ganWvritos maTi gamoyenebis marTebuloba. 

TviToeuli paragrafi iwyeba masSi mocemuli ZiriTadi sakiTxebis CamonaTvaliT. 

teqstis Sinaarsis ukeT gagebisa da damaxsovrebisaTvis Tan axlavs naxatebi da sqemebi. 

damatebiT saWirod CavTvaleT zogierTi sakvanZo sityvis da winsarTis mniSvnelobis 

ganmarteba. teqstSi aRniSnuli sakvanZo sityvebigamuqebulia. am niSniT gamoyofil Can-

awerebs Tqven xSirad SexvdebiT, maTi Sinaarsobrivi ganmartebebi mocemulia wignSi 

moyvanil terminologiur leqsikonSi. igi Tqvens satyeo-teqnikur terminologiaTa 

maragsac gaamdidrebs da ufro gasagebs gaxdis wignis Sinaarss, amavdroulad dagexmare-

baT informaciis damoukidebel moZiebaSi da mis damuSavebaSi. leqsikonSi sityvebis Zi-

riTadi axsna mocemulia qarTuli da rusuli enebis ganmartebiTi leqsikonebis, vi-

kipediis (Tavisufali qseluri enciklopedia, romlis redaqtireba SeuZlia yvelas; 

qarTulenovani ganyofileba Seiqmna 2003 wels, romelsac marTavs amerikuli fondi – 

“vikipedia”) mixedviT an, uSualod maTze dayrdnobiT. 

norvegieli mecnieri hans fogti werda: “srulyofili leqsikoni ar arsebobs, 

mas avseben da amrigad aumjobeseben mis xarisxs.” 

didi sulxan-saba orbelianis (1658-1725, mwerali, mecnieri, politikuri 

moRvawe) TqmiT: “sruli gvian sapovnelia”. 

SevecadeT Tqveni darwmuneba wignSi moyvanili teqnologiebis da masalebis 

Seswavlis aucileblobaSi. 

gaxsovdeT, aq bevr axals gaigebT mopirkeTebisa da gamoyvanis masalebis 

Seswavlisas, rac Tqven dagexmarebaT sawarmoSi profesiul praqtikul saqmianobaSi. 
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aucilebelia Tqveni profesionalizmi SesabamisobaSi modiodes da aRiarebas hpovebdes 

saerTaSoriso asparezze. 

daimaxsovreT: codnis saganZurisaken savali gza, gansakuTrebiT nakeTobis sila-

mazisa da komfortulobis Sesaqmneli teqnologiebis Seswavlisas, Tqvengan Tanmim-

devrulobisa da Zalisxmevas moiTxovs. 

vimedovnebT, rom wigni umniSvnelovanesi gzamkvlevi gaxdeba mkiTxvelis profe-

siuli CamoyalibebisaTvis, avejis mopirkeTebis da gamoyvanis sakiTxebze arsebul spe-

cializirebul literaturaSi mocemuli zRva informaciis asaTviseblad. 

visac aRniSnul sakiTxebze ufro meti informaciis miReba surs, maTTvis moce-

mulia gamoyenebuli literaturis, saqarTvelos erovnuli da saqarTvelos teqnikuri 

universitetis biblioTekebis fondSi ganTavsebuli wignebis nusxa. 

meToduri TvalsazrisiT wigni isea agebuli, rom xeli Seuwyos swavlebis pro-

gresuli meTodebis daCqarebul danergvasa da saswavlo procesis intensivobas te-

qnikur saSualebaTa gamoyenebis gziT, rom man mkiTxvels misces damoukidebeli 

swavlebis stimuli da gauCinos teqnikuri literaturis Seswavlisadmi interesi. 

mogmarTavT TxovniT: 

wigni qarTul enaze pirvelad qveyndeba da, cxadia, igi unaklo ar iqneba. am-

denad, yoveli SeniSvna avtorebis mier madlierebis grZnobiT iqneba miRebuli da gazi-

arebuli. 

Tqveni SeniSvnebi da mosazrebebi momavalSi gaTvaliswinebuli iqneba wignis 

momdevno gamocemebSi. 

saavtoro ufleba daculia. am wignis arc erTi nawili (iqneba es teqsti, ilus-

tracia Tu sxva) aranairi formiT da saSualebiT (eleqtronuli an meqanikuri) ar 

SeiZleba gamoyenebul iqnes sxva naSromSi, an xelaxla gamoices gamomcemlobis an 

avtorebis werilobiTi nebarTvis gareSe. 

saavtoro uflebis darRveva isjeba kanoniT. 

 

 

 

 

 

ISBN978-9941-0-9363-0 
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winaTqma 

 

aq warmodgenili masalebiT Tqven gaixsenebT da gaecnobiT 

dawyebuli Zveli droidan dRemde, Cven upiratesobas vaZlevT merqans, miuxedavad 

Tanamedrove bazris mier SemoTavazebuli alternatiuli masalebis sxvadasxvaobisa. mer-

qani tradiciulad erT-erTi mniSvnelovani masalaa avejis warmoebaSi, rasac ganapiro-

bebs misi SesaniSnavi dekoratiuli Tvisebebi, farTo gavrceleba, mopovebisa da da-

muSavebis siadvile, aseve simtkicis maRali maCvenebeli mcire moculobiTi wonis dros. 

mowinave teqnologiebis merqnis unikalur bunebriv TvisebebTan SexamebiT Sesa-

Zlebelia merqnisagan xangamZle avejis Seqmna, romelic amavdroulad iqneba momxiblavi 

Tavisi silamaziTa da srulyofilebiT. 

merqnisaken simpaTiebis gadaxra ganpirobebulia ara marto misi mravalsaukunovani 

gamoyenebis tradiciebiT, aramed misi udavo upiratesobebiTac – teqnikuri, esTetikuri 

maxasiaTeblebiT da ganumeorebeli ekologiurobiT,raki avejis arCevis dros mniSvnelo-

van arguments warmoadgens misi ekologiuri usafrTxoeba, praqtikuloba da 

moxerxebuloba. 

samwuxarod, merqans mis mTel rig upiratesobasTan erTad axasiaTebs 

naklovanebebic, romlebsac miekuTvneba dalpobis da anTebadobis saSiSroeba, SeSroba, 

gajirjveba, dabreca, daskdoma, aRnagobis araerTgvarovneba da a.S. 

yvela es naklovaneba advilad aRmofxvradia – Tanamedrove mecnierebam Seqmna 

merqnis xangrZlivi dacvis gansxvavebuli meTodebi. 

xeze momuSave xelosnebis tradiciuli saxelwodebebia – durgali, xuro, 

mkveTeli. 

durgali (inglisurad - joiner) xes amuSavebs da misgan nakeTobebs amzadebs. 

xuro (inglisurad - carpenter) axdens xe-tyis martiv damuSavebs, akeTebs Seno-

bis xis nawilebs an aSenebs xis Senobas. 

mkveTeli axdens xeze sxvadasxva mxatvruli formis elementebis amokveTas da 

mokazmvas. 

amerikis kontinentze da evropaSi arsebobs durglis da xuros sxvadasxva 

profesiuli specializaciebi: mompirkeTebeli durgali, Trim (ing. Trimming– damSveneba, 

Semkoba, gawyoba, SeWra) xuro, Zvirfasi avejis durgali, saxomalde xuro, scenis xu-
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ro, Framer (ing. Frame– ConCxedi, karkasi) xuro,gitaris ostati (Euthier), xis meyalibe 

xuro, MMiyadaiku (Shrine carpenter)– saeklesio xuro, mwvane durgali. 

saqarTveloSi xis avejis da sakravebis xelosnebia: meaveje-durgali, dizainer-

meaveje, sakravebis-ostati. maTi SromiTi saqmianobaa: 

meaveje-durgali – sworkuTxa korpusuli avejis damzadeba; 

dizainer-meaveje – erTmaneTisagan mxatvrul-konstruqciuli TaviseburebebiT, 

gansxvavebuli avejis damzadeba; 

sakravebis ostati – qarTuli xalxuri sakravebis Seqmna. 

avejis fasadebis damzadebis dros mwarmoeblebi tradiciul gamoyvanasTan 

Tanabrad iyeneben mopirkeTebas. 

mopirkeTeba (ing. facing, coating – Semosva, samosi, pirnakeToba) – zedapiris 

gakeTilSobileba romelime gansazRvruli saxis Sris dafarviT. 

mopirkeTeba gamoiyeneba lamazi `saxis~ Sesaqmnelad. apirkeTeben detalis fenobs 

da nawiburebs. sakuTriv mopirkeTeba warmoadgens srulfasovan masalas – igi SeiZleba 

aviRoT xelSi, gavburRoT, gavRunoT, gavtexoT. 

gamoyvana (ing. finishing – gawyoba, mowyoba) – zedapiris romelime gansazRvruli 

saxis micema-damuSavebiT, remontiT da a.S. 

gamoyvanis ZiriTadi amocanaa dafarvas mianiWos xangamZleoba da simtkice. gamo-

sayvani masala iSviaTi gamonaklisebis garda aris siTxeebi, xsnarebi da a.S. sadurglo 

samuSaoebSi merqnis gamoyvana gamoyofilia damoukidebel sawarmoo ciklad. 

durglis profesiuli saqmianobis Teoriuli safuZvlebia: xis saxeobebi, 

struqtura, teqstura, daxerxili xe-tye, xis da xis sainJinro masalebis fizikuri da 

meqanikuri Tvisebebi, nakeTobis elementebi, avejis normirebis safuZvlebi, sadurglo 

SeerTebebis konstruqciebi, maTi saCarxo da xelis instrumentebiT damzadeba, funqci-

uri moculobebis zomebi, detalebis, elementebisa da kvanZebis damzadeba da maTi mor-

geba, furnitura, mofanereba, sadurglo nakeTobebis formireba, awyoba, mopirkeTeba da 

gamoyvana. mosapirkeTebeli/gamosayvani masalebi, masalebis xarji, Sesrulebuli samuSaos 

kontroli, naxazebis, eskizebis da teqnikuri dokumentacia (Sedgena da wakiTxva), 

defeqtebi da maTi aRmofxvra, xis masalis gazomva. 

Zveli qarTuli aveji. qarTvelma xalxma Zveli istoriuli ganviTarebis proces-

Si Seqmna mravalferovani, mkveTrad gamoxatuli erovnuli niSnis mqone, maRali kul-

tura, romlisTvisac damaxasiaTebelia eris SemoqmedebiTi fantazia da romelic 
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upasuxebs xalxis esTetikur moTxovnilebasa da gemovnebas. am maRal kulturul 

monapovarSi erT-erTi mniSvnelovani adgili ukavia qarTul avejs, romlis ganviTareba-

sac mravalsaukunovani istoria aqvs. 

Zveli qarTuli saxviTi xelovnebis ZeglebSi (XI-XVII ss.) kargad Cans qarTuli 

avejis mravalferovneba. aRnagobis, formisa da daniSnulebis mixedviT am periodSi 

Seiqmna avejis nimuSebi Semdegi zogadi pirobiTi terminebiT: 

1. umisayrdnobo sajdomi (nax.1, nax.2, nax.3, nax.4, nax.5) 

2. misayrdnobiani sajdomi (nax.6, nax.7, nax.8, nax.9, nax.10, nax.11, nax.12) 

3. nati (nax.13) 

4. saweri magida piupitriani (nax. 14, nax. 15) 

5. samuSao kaTedra piupitriani (nax. 16) 

6. kidobani (nax. 17) 

7. xonCa (nax. 18) 

8. bavSvis sawoli – akvani (nax. 19) 

9. dabali samfexa skami – jorko (nax. 20). 

gansakuTrebiT aRsaniSnavia qarTul avejSi xis CuqurTmis gamoyeneba. uZvelesi 

qarTuli avejis morTuloba xasiaTdeboda dekoratiuli kompoziciebis SeqmniT, rTuli 

ornamentebis gaerTmTlianobiT, dekoratiul-moculobiTi aJuruli Reroebis 

SesrulebiT, reliefur-moculobiT izolirebul qandakebaTa figurebis da siuJeturi 

kompoziciebis gamoyenebiT. saqarTvelos sxvadasxva kuTxeSi moZiebul uZveles avejis 

nakeTobaTa nimuSebSi kargad Cans Sua saukuneTa (X-XI ss.) qarTuli xis CuqurTmis 

siuxve (nax.21, nax.22, nax.23, nax.24, nax.25, nax.26, nax.27, nax.28, nax.29, nax.30, nax.31, 

nax.32, nax.33, nax.34, nax.35, nax.36). 

Tanamedrove avejis asortimentis SedarebiT gamoikveTa dizaini, romelic mian-

iSnebs – erTis mxriv Tanamedrove mtkice (gamZle) masalebze, xolo meores mxriv   

masiuri xisagan Zalian maRali xarisxis mimzidvel nakeTobebze. zogjer am ori tipis 

avejs aerTianeben kontrastisaTvis. 

axlo momavalSi yvelaze didi problema laqsaRebavi masalebis mwarmoe-

blebisaTvis iqneba nedleulis resursebis, xolo avejis, samzareulos, karebis, parket-

is da fanjrebis mwarmoeblebisaTvis ki – merqnis resursebis SezRudva. aseve aucile-

blad gasaTvaliswinebelia laqsaRebav masalebis nedleulze fasebis metismeti zrda, 

energiis da merqnis masalebis Rirebulebebi. 
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avejis industriaSi sul ufro did interess iwvevs iseTi masalebis gamoyeneba, 

rogoric aris farebis konstruqciebi fiWisebri SemvsebiT, merqan-polimeruli 

kompoziciuri masalebi (WPC) polieTilenTan da polipropilenTan kombinaciaSi, lami-

natis (Sreuli plastikis) panelebi dekoratiuli beWdviT, iafi alternatiuli produ-

qtis saxiT – qaRaldis polimeruli firi dadebuli beWvdiT da finiSuri gamoyvaniT, 

iatakisaTvis laminatis panelebi. 

Tanamedrove avejis konstruireba unda iTvaliswinebdes warmoebis procesSi 

dekoratiuli dafarvis danaxarjebze ekonomiis miRebis SesaZleblobas. sul ufro 

xSirad iyeneben brtyel detalebs, romlis dafarva laqsaRebavi masaliT xdeba valcuri 

meTodiT gamyarebuli ultraiisferigamosxvivebiT. 

laqsaRebavi masalebis xarjis obieqturi SedarebisaTvis gamoiyeneba SeRebili 

zedapiris gazomvis standartuli erTeuli `xarji/m2~. amasTan erTad aucilebelia gaT-

valiswinebuli iyos iseTi mniSvnelovani faqtorebi, rogoricaa 1 kg. laqsaRebavi ma-

salis miwodebis fasi, misi dadebis meTodis ekonomiuroba, xarji dadebis dros da 

`mSrali narCeni~ (araaqroladi nivTierebebis nawili). laqsaRebavi masalis xarjis na-

wili, saerTo danaxarjSi avejis elementebis damzadebaze da mis damcav-dekoratiul 

gamoyvanaze Seadgens mxolod 8-20%. 

dReisaTvis bavSvTa sxvadasxva daavadebebis gamoCenam gamoiwvia sainJinro masa-

lebze (magaliTad, MDF - (Medium-density fibreboard) ekologiurad srulfasovani 

fxvnilovani dafarvis sistemebis damuSaveba. 

laqsaRebav warmoebaSi nanoteqnologia (ix. winsarTi-nano) warmoadgens yvelaze 

Tanamedrove teqnologias ubadlo Sedegebis miRwevisaTvis: sisufTavis xangrZlivoba, 

maqsimaluri dacva atmosferuli zemoqmedebisagan, xangamZleoba da maRali mdgradoba, 

xangrZlivi hidrofoburi dacva garemos agresiuli gavlenisagan, laqsaRebav dafarvaze 

dadebis dros gamorCeuli mbzinvarebis da gansakuTrebuli gluvi zedapiris warmoqmna, 

rac uzrunvelyofs zedapiridan WuWyis advilad mocilebas. nano-laqi– es WuWyisagan 

da nakawrebisagan saimedo dacvaa. is laqsaRebav dafarvas unarCunebs siaxlisa da 

movlil saxes. nanoteqnikas aseve SeuZlia laqsaRebav masalebs mianiWos gansazRvruli 

funqciebi, magaliTad antibaqteriuli moqmedeba an fotokatalizuri Tviseba (ix. win-

sarTi - foto). nano produqtebis moqmedebiT, gare moxmarebis merqnis damuSavebul 

zedapiridan ganizideba wvimis wyali. am dros wylis orTqlma SeiZleba Tavisuflad 
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SeaRwios merqnis forebSi (“merqani sunTqavs”), xolo merqani ganicdis tenianobis bev-

rad ufro mcire ryevebs. 

mecnierebi da teqnologebi intensiurad muSaoben adamianis janmrTelobaze avejis 

SeRebili elementebidan gamoyofili (narCeni emisia) dabali molekuluri naerTebis 

SesaZlo zemoqmedebaze. tropikuli merqnis mtkice (simtkice) saxeobebis moxmarebis 

moculobebi aRemateba maT bunebriv aRwarmoebas, ramac momavalSi SeiZleba gamoiwvios 

maTi didi deficiti. amitom mimdinareobs samuSaoebi merqnis xangamZleobis asamaRle-

blad Cveulebrivi (swrafad zrdadi) xis saxeobebisagan specialuri qimiuri 

(daacetilebis meTodi an `Belmadur~) an damatebiTi Termuli damuSavebis (Termomer-

qani) gziT.merqnisagan da misgan damzadebuli nakeTobebis, gansakuTrebiT ki avejis, 

laqsaRebavi masaliT dafarvas aqvs ara marto merqnis dacvis daniSnuleba, aramed – 

gansakuTrebuli reprezentatiuli rolic xelovnebis nawarmoebamde (ix. ganmarteba). 

evropaSi avejis laqsaRebaviT dekoratiuli dafarva modis XV saukunidan. 

galaqvis da laqis dadebis istoria mimdinareobda ori erTmaneTisagan damoukidebeli 

mimarTulebiT. pirveli aris ufro Zveli ganviTarebis mimarTuleba – CineTis galaqvis 

xelovneba, romelic warmoiqmna 6-7 aTasi wlis winaT. mxolod 1543 wels portu-

galielebis iaponiaSi gadmosxmis wyalobiT galaqvis xelovneba Semodis evropaSi. laqis 

saxiT iyenebdnen iaponiis laqis xis (Rhus verniciffua, romelsac aseve uwodebdnen 

Rhuslak), qerqidan rZisebr wvens. am periodisaTvis merqnisagan avejis, WurWlis da sxva 

masalebis galaqvis da mxatvruli gaformebis sxvadasxva teqnikuri xerxebi ukve maRal 

profesional donezeiyo. XVI saukuneSi galaqvis teqnikuri xerxebi gadaecemoda 

misionerebiT. laqze mzardi moTxovnis gamo evropaSi intensiurad daiwyes laqis te-

qnologiebis ganviTareba. radganac maT ar gaaCndaT aziuri nedleuli, isini didi war-

matebiT iyenebdnen cnobil adgilobriv fisebs Srobad zeTebTan kombinaciaSi. 

evropaSi meore damoukidebeli mimarTuleba cnobili iyo aRmosavleTaziuri 

laqebis teqnikamde (ix. sityva `Lakh~) didi xniT adre. is Caisaxa evropul-

musulmanur kulturul sivrceSi. ukve Zvel droSi, Selakis gamoCenamde, evropaSi 

hqondaT gamxsnelebi selis zeTSi, agreTve olifad wodebuli, romelsac iyeneben SeRe-

bili obieqtebis damcav Sred. 

XIX saukunemde merqnis nakeTobebze gamWvirvale dafarvas an olifis dadebas 

arsebiTi roli ar hqonda. magram damuSavebis Tanamedrove xerxebis ganviTarebisaTvis 

swored es iyo mniSvnelovani amosavali wertili. am droisaTvis cnobili recepturebi 
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bazirebuli iyo iseT masalebze, rogoric aris Slaki, qarva, cvili, mastika, damara, 

benzoli, kalitrisi da kopali (fisi), agreTve Srobad zeTebze, rogoric selis zeTia, 

mas iyenebdnen ara marto gamxsnelad. Rvinis spirti (eTanoli) da skipidari 

gamxsnelebis magivrobas asrulebdnen. bunebrivi fisebis da zeTebis Srobis process 

martivi qimiuri reaqciis gziTaCqarebdnen. fisebis, kopalis da glicerinis eTeri-

fikaciis procesi aTvisebuli iyo jer kidev 1884 wels. 

nitrocelulozis laqebis gamoyeneba avejis warmoebaSi daiwyo 1925 wlidan. 

meoce saukunis dawyebamde avejis industriaSi sarkisebri bzinvare avejis dasam-

zadeblad iyenebdnen polituras tamponebiT galaqvisaTvis. mxolod meoce saukunis 30-

ian wlebSi avejis industriaSi TandaTanobiT inergeboda da farTo gamoyeneba naxa 

gafrqveviT SeRebvis teqnikam. 

merqnis da merqnuli nakeTobebis laqsaRebavi masalebiT dafarvis Tanamedrove 

meTodebis Sefaseba ufro metad xdeba praqtikuli da ara mxatvruli TvalsazrisiT.  

amitom zedapiris Sesabamisi damuSavebis mimarT mTavari moTxovnebia: 

 qimiuri da meqanikuri zemoqmedebisagan dacva, 

 misTvis dekoratiuli Tvisebebis miniWeba, 

 samomxmareblo Rirebulebebis gazrda (materialur da aramaterialur 

SefardebaSi), 

 merqnis nakeTobebis zedapirebis fizikuri da qimiuri dacva maTi gare 

pirobebSi gamoyenebis dros. 
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pirveli kari 

Tavi I. merqani da merqnuli masalebi 

1.1. merqnis makro-da mikro-struqturebi 

xe Sedgeba varjisagan (dam. ix. kroni), tanisagan da fesvebisagan. asxvaveben or 

cnebas: `xe~ da `merqani~. 

xe –mravalwlovani mcenareebiszogadi saxelia, xolo merqani warmoadgens 

mcenaris qsovils, Sedgenili ujredebisagan gamerqnebuli kedlebiT, romelic atarebs 

wyals da masSi gaxsnil marilebs.SeiaraRebuli TvaliT merqnis tanis xilvad aRnagobas 

uwodeben merqnis makrostruqturas. misi ukeT warmodgenisaTvis merqnis mak-

rostruqturas ganixilaven sam ZiriTad ganaxerxSi (nax. 37): 

1 – grZivi – gadis tanis gulgulze, 

2 – tangenciuli – gadis tanis sigrZiv, magram gulgulidan daSorebuli, 

3 – ganivi – gadis tanis RerZis perpendikularulad da warmoqmnis torsul 

zedapirs. 

merqnis makrostruqturis ZiriTadi erTeulebia: 

qerqi – merqnis tanis damcavi safari, Sedgenili garegani sakorpe da Sinagani 

lafanis Sreebisagan, Taviseburi merqnis tyavi, icavs garemos zemoqmedebisagan, 

monawileobs sunTqvis regulaciaSi. 

merqnis qerqi warmoiqmneba kambiumis qsovilisagan, kambiumis rgolis dayofis 

dros, Tanabrad qsilemis (merqnis) ujredebis warmoqmniT. kambiumis rgolis gare gver-

didan formirdeba lafanis ujredebi (floema) (nax. 1), romlebic diferencirdeba sam 

tipad: gamtari, samarago da meqanikuri damcavi. 

lafani – kambiums uSualod mikedlebuli qerqis Sida Sre (floema), Sedgenili 

ZiriTadad cocxali ujredebisagan, asrulebs xis ort (ger. - adgili) kronis gamtar 

funqcias, xis fesvis sistemisaken. 

kambiumi (laT. `cvla~ sakvebi nivTierebebis) – cocxali ujredebis erTujredi-

ani Sre, ganTavsebuli naqurTens da lafans Soris, uzrunvelyofs merqnis zrdas sisqe-

Si. 



12 
 

wliuri rgolebi – merqnis ganiv ganaxerxSi SeiZleba nazardis koncentrirebuli 

Sreebis garCeva, maTgan xis zedapirisaken ufro Ria feris nawils ewodeba naqurTeni, 

muqs – guli. 

erTwliani rgoli – erT weliwadSi warmoqmnili merqnis Sre. grZiv ganaxerxSi 

wliur rgolebs aqvT paraleluri swori zolebis saxe, tangenciur WrilSi – klak-

nili konusisebri xazebi (nax. 37). wliuri rgolebis gadaTvliT SeiZleba dadgindes 

xis sicocxlis xangrZlivoba. 

naqurTeni – rogorc tanis ufro axalgazrda nawili, naklebad mdgradia gaWuWy-

ianebisadmi, vidre guli, magram ufro elastiuria. naqurTenis siganis cvalebadoba 

damokidebulia xis saxeobaze, amosvlis pirobebze da sxva faqtorebze. merqnis erT 

saxeobas guli SeiZleba Camouyalibdes mesame wels, meores 30-35 wels (fiWvi). amitom 

urTxelis naqurTeni viwroa, fiWvis farTe. 

sakorpe Sre – warmoadgens qerqis gamomxmar nawils. 

guli – warmoiqmneba cocxali ujredebis kvdomis xarjze, wyalgamtari gzebis 

dacobiT, mTrimlavi (ix. saTrimlavi nivTierebebi) da mRebavi nivTierebebis, fisebis, 

marilebis daleqviT, amitom birTvi naqurTenze Cveulebriv ufro muqia. amis Sedegad 

icvleba merqnis feri, misi masa da meqanikuri Tvisebebi. guli merqnis bevr saxeobasu-

fro muq ferSiaqvsSeferili, is warmoadgens yvelaze Rirebul da mtkice nawils. 

gulisebri sxivebi – merqnis zogierTi saxeobis ganiv ganaWerSi SeuiaraRebuli 

TvaliT kargad Cans naTeli, xSirad kaSkaSa, gulidan qerqisaken mimarTuli xazebi – 

gulisebri sxivebi. gulisebri sxivebi aqvs yvela saxeobis merqans, magram etyoba ram-

denimes, gansakuTrebiT kargad Cans muxis, wiflis, Wadris ganiv ganaWerSi. gulisebri 

sxivebi emsaxurebatanSi ganivi mimarTulebiT, wylis, haeris da merqaniT gamomuSavebuli 

organuli nivTierebebis gatarebas. 

gulguli – imyofeba pirveli wliuri rgolis SigniT, tanis centrSi da gadis 

mTel mis sigrZeze. is warmoadgens fxvier qsovils, romelic advilad irRveva cocx-

ali organizmebiT, Sedgeba ZiriTadad cocxali ujredebisagan, romlebic warmoiqmneba 

qsovilis mwvervalis warmomqmneli ujredebis dayofis xarjze, xis simaRleSi zrdis 

dros. 

daxerxil merqans sxvadasxva mimarTulebiT aqvs gansxvavebuli teqstura (naxati) 

da gamoirCeva Tavisi TvisebebiT da xarisxiT. 
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Tu mikroskopis qveS davakvirdebiT merqnis Txel ganaxerxs, davinaxavT, rom is 

Sedgeba qsovilebisagan, romlebic warmoqmnilia ujredebiT (nax. 38). swored kedlis 

ujreduli aRnagobis wyalobiT, merqans aqvs iseTi Tvisebebi, rogorebicaa simtkice da 

Runvadoba (moqniloba). merqnis simtkice da drekadoba ganpirobebulia misi kedlebis 

ujreduli aRnagobiT. 

merqani upiratesad Sedgeba rTuli organuli nivTierebebisagan. organuli 

nivTierebebi SeiZleba warmovadginod oTxi ZiriTadi jgufiT: 

 celuloza 

 hemiceluloza 

 lignini 

 eqstraqtovani nivTierebebi 

eqtraqtovani nivTierebebis raodenoba mniSvnelovnad damokidebulia saxeobaze da 

araTanabrad naqurTenze da gulian merqanze. 

merqnis mineraluri nivTierebebis (nacrianobis) Semcveloba Cveulebriv mniSvne-

lovnad naklebiaerT procentze. mineraluri nivTierebebi umTavresad warmodgenili ar-

ian kalciumis da magniumis marilebiT. 

ujredis kedels aqvs badisebri struqtura celulozis urTierTSekavSirebuli 

grZeljaWviani molekulebisagan avsebuli sxva naxSirbadebiT (hemicelulozebiT), aseve 

ligniniT da sxvadasxva eqstraqtovani nivTierebebiT. 

Tu merqans SevadarebT armaturian betons, maSin merqanSi armaturis funqciis 

Semsrulebelia celuloza da hemiceluloza, xolo Semkvrel (makavSirebel) 

nivTierebas warmoadgens lignini. 

merqnis yvela saxeobis elementaruli qimiuri Sedgeniloba praqtikulad 

erTnairia. absoluturad mSrali merqnis organuli nawili Seicavs saSualod 45-50% 

naxSirbads, 43-44% Jangbads, daaxloebiT 6% wyalbadsa da 0,1-0,3% azots. merqnis 

dawvis dros rCeba misi araorganuli nawili – nacari. nacris SedgenilobaSi Sedis 

kalciumi, natriumi, mcire raodenobiT fosfori, gogirdi da sxva elementebi. isini 

warmoqmnian mineralur nivTierebebs, romelTa udidesi nawili (75-90%) wyalSi uxsna-

dia. xsnad nivTierebebs Soris Warboben kalciumis da natriumis karbonatebi. 

merqnis Tvisebebi Zalian aris damokidebuli mis qimiur Sedgenilobaze, wiwvovani 

merqnissaxeobebi gansxvavdebian foTlovanebisagan ramdenadme meti ligninis Semcvelo-

biT. foTlovani merqnissaxeobebsi hemicelulozebs Soris Warbobs pentozanebi. mxolod 



14 
 

wiwvovani merqnis eqstraqtovani nivTierebebis SemadgenlobaSia gafisuli mJavebi. wli-

uri Sris adreul zonaSi naklebia celuloza, vidre gulSi. 

zogierTi foTlovani saxeobis (ifani, muxa) gulSi celulozis Semcveloba 

metia, vidre naqurTenSi. totebis merqanSi celulozis Semcveloba  3-10 procentiT 

naklebia, vidre tanSi. qerqi elementaruli qimiuri SedgenilobiT cotaTi gansxvavdeba 

merqnisagan, magram mineraluri nivTierebebi masSi metia, vidre merqanSi. qerqSi ZiriTad 

organul nivTierebebs Soris Tanafardoba agreTve sxvanairia, vidre merqanSi, aq mniS-

vnelovnad naklebia celuloza (gansakuTrebiT qerqSi). 

merqans sxva masalebis sapirispirod, aqvs specifikuri Tvisebebi, romlebic 

gavlenas axdens zedapiris damuSavebaze da maTi codna aucilebelia merqnisaTvis 

dafarvis recepturebis damuSavebis dros, meqanikuri damuSavebis meTodebiT damuSavebis 

dros da a.S. 

xis forovani struqtura xels uwyobs, erTis mxriv siTxeebis karg SeRwevas, 

magaliTad, laqsaRebavi masalebis merqnis zedapirSi Sewovas, meores mxriv, iTxovs spe-

cialur midgomas, magaliTad, msxvilforovan zedapirze dafarvis dadebis dros. wiwvo-

vani saxeobebis istoriuli ganviTareba daiwyo ufro adre, vidre foTlovanis, da maTi 

struqturac ufro martivia. 

foTlovani xis saxeobebis wiwvovanisagan garCeva SeiZleba maTi araTanabari da 

sxvadasxvanairi struqturis mixedviT.foTlovan merqans aqvs WurWlebi (ZarRvebi), 

romlebic mikroskopul suraTze gamoiyureba, rogorc forebi. daaxloebiT xis tanis 

RerZis sigrZiv orientirebul WurWlebs SeuZliaT warmoqmnan sigrZiT ramdenime met-

ris milakebi, naRarebi. ganivi mimarTulebiT gadaWrili WurWlebi met-naklebad SeiZle-

ba gairCes mkafiod, rogorc aRniSnuli naRarebi forebisagan. amasTan asxvaveben 

rgolebWurWlovan, gabneulWurWlovan da naxevrad rgolebWurWlovan merqans. 

merqnis forianobas didi mniSvneloba aqvs misi gadamuSavebis da gamoyenebis bevri 

procesebisaTvis, rogoricaa plastifikacia, dafarvis dadeba, Sewebeba, gaJRenTa. 

metismetad Zlierforebiani merqani xasiaTdeba umniSvnelo simtkiciT kumSvaze da 

gaWimvaze, da amitom deformirdeba wnexvis, xexvis da gaprialebis dros. aseve aqvs 

midrekileba daskdomisadmi iq, sadac didi WurWlebi miaxloebulia zedapirTan. 

daserili WurWlebi (forebi) maTi viwro ganivi kveTis da maTSi ganTavsebuli 

haeris Sedegad, arasdros ar ivseba TviTneburad laqsaRebavi masaliT, es ki iwvevs 

dafarvis specifikur defeqtebs. Tu merqani muqi ferisaa (alublis xe an wiTeli xe), 
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maSin foris kedeli metad unda SeiRebos, garda amisa, galaqvis Semdeg is gamoSuqdeba 

rux-vercxlisferad. aseve SeumCnevel rux naTebas gamoaaSkaravebs gadidebulforebiani 

zedapirebi. am SemTxvevaSi laqis da merqnis zedapirebs Soris aris haeris buSti. iri-

bad dacemuli sinaTle airekleba laq-haeris zedpiris sazRvridan, da am dros forebi 

moCvenebiTi nacrisferia. 

1.2. merqnis fizikuri da teqnologiuri Tvisebebi 

merqani gamartivebulad xasiaTdeba rogorc masala, romelic ZiriTadad Sedgeba 

boWkoebisagan, romelTa sigrZe mxolod ramdenime milimetria da Semkvreli 

nivTierebebisagan. erTmaneTTan Sewebebuli boWkoebi merqans aniWebs araCveulebriv sima-

gres, amitom merqani fizikur-meqanikuri Tvisebebis mixedviT Seesabameba Tanamedrove 

mravalfazian kompoziciur masalas da aqvs misTvis damaxasiaTebeli anizotropia. ani-

zotropia warmoiqmneba merqnis boWkoebis paraleluri ganlagebis gamo, orientirebuli 

xis zrdis mimarTulebiT. 

merqans aqvs gansxvavebuli Tvisebebi sam ZiriTad ganaxerxSi: ganivSi, tangen-

cialurSi da grZivSi (nax. 37).TiToeuli merqnissaxeobis mniSvnelovani specifikuri 

parametria moculobiTi (moCvenebiTi) simkvrive, romelic, ra Tqma unda, Zlier 

gavlenas axdens avejis fizikur-meqanikur Tvisebebze. merqnis moculobiTi simkvrive 

SeiZleba icvlebodes 0,1kg/m3-dan 1,3 kg/m3-mde. merqnis moculobiTi simkvrive izrdeba 

boWkos kedlebis sisqis zrdasTan erTad da ukuproporciulia merqnissaxeobis foris 

moculobisa. 

merqnissaxeobis foris radiusis gazrdiT izrdeba forSi laqsaRebavi masalis 

SeRwevis fardobiTi siRrme. foris moculoba aris mravali teqnologiuri Tvisebebis 

maxasiaTebeli sidide,romelic gansazRvravs merqnissaxeobis samomxmareblo Tvisebebs. 

maT miekuTvneba: 

 gajirjvebis da gaSrobis xarisxi; 

 merqnis teniT gaJRenTis da gajerebis unari; 

 simtkice cveTaze (simagreze, cveTamedegobaze); 

 drekad-meqanikuri Tvisebebi. 
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1.3. merqnis aRnagobis da Tvisebebis gavlena damuSavebis teqnolo-

giaze 

durgals saxarato da sxva saxis damuSavebis praqtikaSi ufro xSirad saqme aqvs 

tangencialur da ganiv sibrtyeebSi moWrilnamzadebTan (nax. 37). namzadis ganiv WrilSi 

SeiZleba gamoikveTos an guli an tanis naqurTeni, xolo zogierT SemTxvevaSi 

erTdroulad erTic da meorec. bunebrivia, rom waawydebi araWeSmarit gulsac da orfa 

naqurTensac. sxvadasxva Sreulobis gamo namzads aqvs sxvadasxva feris da simagris 

adgilebi. amis Sedegad miiReba `Wreli~ detali damuSavebis sxvadasxva xarisxiT. sax-

arato saqmianobisaTvis aucilebelia am garemoebis gaTvaliswineba da masalis gulmodg-

ined SerCeva, gansakuTrebiT im SemTxvevaSi, rodesac saWiroa erTi nakeTobisaTvis ram-

denime erTnairi detalis damuSaveba. yvelaze karg Sedegs iZleva uSualod cacxvi, 

naZvi da naqurTeniani (nekerCxali, aryi) merqnissaxeoba, romelsac aqvT erTgvarovani 

simkvrive da simagre ganivi Wrilis mTel sibrtyeSi. TiTqmis yvela saxis merqans aqvs 

e.w. xveuloba (nax. 39). wyvetiliT naCvenebia namzadis orientacia. xveuli merqnis da-

muSaveba ukeTesiaganxorcieldes daxerxviT, romlis dros SeiZleba danawevrianebis 

damatebiTi koreqtireba, boWkos gaSvebiT namzadis gaswvriv. 

tenianoba – merqnis fizikuri Tviseba, romelic axasiaTebs masSi tenis Sem-

cvelobas. merqnis hidroskopulobis Tviseba iwvevs or urTierTsawinaaRmdego movlenas 

– SeSrobas da gajirjvebas. merqnis Sreuli aRnagobis gamo misi SeSroba da gajirjveba 

iwvevs ori sxvadasxva mimarTulebiT zomebis araTanabar cvlilebas: grZivi mimar-

TulebiT 3-5 procentamde, tangencialuri mimarTulebiT 6-10 procentamde, boWkoebis 

gaswvriv 0,1-0,3 procents. 

merqnis SeSrobis da gajirjvebis araTanabroba iwvevs mis daskdomas, gamrudebas, 

detalis deformacias. dabrecvis procesis Tavidan acilebis mizniT zogierT detalebs 

(magaliTad, bagets) amzadeben ramdenime lartyis paralelurad Sewebili nakrebi namza-

didan. imisaTvis, rom ar moxdes nakeTobis gadabrecva arsebobs mTeli rigi xerxebi 

(kerZod, merqnisgaJRenTa zeTebiT, gamdnari cviliT da a.S.). 

merqnis boWkoebis mikrostruqtura iseTia, rom merqanSi tenis SeRwevis yvelaze 

ufro xelsayreli gza gadis torsze, gansakuTrebiT mkvriv saxeobebSi. amitom 

saxsruli SeerTebis da xraxnebis gaangariSebis da damzadebis dros, aucilebelia muSa 

RreCoebis datoveba detalebis gafarToebis kompensaciisaTvis. tenis moqmedebis qveS 

merqnis gajirjveba SeiZleba dadebiTad gamoiyeno. magaliTad, merqnis samarTulze 
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Carxvis dros misi zedapiri iZleva msubuq Cajdomas da detali iwyebs Tavisuflad mo-

brunebas. am SemTxvevaSi detalis dayenebis simkvrivis aRdgena xdeba samarTulis 

datenianebiT. 

meqanikur Tvisebebs Soris merqnis xarisxis umniSvnelovanesi maCvenebelia – 

simtkice. erTi da igive saxeobis merqani ukeTesad itans Zalebis moqmedebas boWkoebis 

gaswvriv, boWkoebis ganivi mimarTulebiT Zalebis moqmedebis dros merqnis simtkice 

mkveTrad mcirdeba. merqnis unari gaxleCvisadmi mcire datvirTvebis drosac ki gasaT-

valiswinebelia damuSavebis yvela etapze, dawyebuli namzadidan, romelic kargad unda 

Semowmdes bzarebis uqonlobaze, damTavrebuli awyobiT, rodesac SeiZleba moxdes erTi 

detalis gaxleCva meoresTan misi metismetad mkvrivad SeerTebis dros. 

merqnis simtkicis sxvadasxva maCveneblebi winaswar gansazRvraven damuSavebis re-

Jimebs. aseve merqnis simagrec ar aris erTnairi: tanis qveda nawilSi is metia, vidre 

zeda nawilSi. wliuri rgolebis aRnagobis gansakuTrebuli gansxvavebis gamo 

ukiduresad Znelia maTi xelis iaraRebiT damuSaveba. garda rgolebisa, merqans aqvs 

ufro magari struqtura fesvuraSi, rokSi, korZSi. Mmerqnis magari ubnebis xeliT da-

muSaveba Zalian Znelia, magram meqanikuri damuSaveba – ufro advili da efeqturi. maga-

ri struqturis merqnis dekoratiuli nakeToba ufro mtkicea, kargad itans 

Txelkedlian detalirebas, SesaniSnavad ixexeba da prialdeba. 

nebismieri merqnis torsuli simagre gverdiTze bevrad ufro maRalia. es gare-

moeba gavlenas axdens detalebis damagrebis da maTi damuSavebis xerxebis SerCevaze, 

nakeTobaSi masalebis orientaciaze da merqnisagan damzadebul aRWurvilobaze. 

wliur rgolebs Tavis sxvadasxva SreebSi aseve aqvT sxvadasxva simagre. mrgvali 

detalebis Carxvis dros zedapirze SeiZleba gamovides wliuri rgolebis magari na-

wili. warmoiqmneba `magari~ da `rbili~ rkalebi, romlebsac saWrisiT gaCarxvisas jer 

kidev eqnebaT wrewiris moxazuloba, magram xerxvis Sedegad detalis simrgvale 

SeiZleba dairRves. aseT SemTxvevebSi xerxvas axorcieleben Zalian frTxilad da 

Semoifarglebian mxolod xaos mocilebiT. 

merqnis sxvadasxva teqstura gansazRvravs damuSavebis, gansakuTrebiT ki gam-

oyvanis operaciebis specifikas. saxarato da sxva dekoratiuli saqmianobisaTvis 

ukeTesia merqnis gamoyeneba uferuli gamomxatveli wvrili struqturiT. swored 

merqnis Sreebs Soris feriTi kontrastis ararseboba xels uwyobs gamoCarxuli na-

keTobis erTian aRqmas. avejis lavgardanis merqnis struqtura SeiZleba iyos kon-
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trastuli da msxvili, magram bagetisTvis merqans unda hqondes zomieri da erTgva-

rovani elferi. dekoratiul nakeTobebSi xSirad xdeba sxvadasxva xis saxeobisagan de-

talebis SeerTeba sxvadasxva teqsturiT da feriT, rac mTel nakeTobas aZlevs Tavise-

bur da ganumeorebel saxes. 

rTuli konfiguraciis detalebs amuSaveben ricxviTi programuli marTvis (rpm) 

dasamuSavebel centrebze formatwarmoqmnis 3, 4 an 5 samarTavi RerZiT. dasamuSavebeli 

centri aris programuli marTviT mravaloperaciuli Carxis gavrcelebuli saxelwo-

deba. 

am maRalmwarmoebluri centrebiT SesaZlebelia merqnis damuSavebis yvela saxis 

operaciebis avtomatur reJimSi Sesruleba – amisaTvis sakmarisia programis erTxel 

Seyvana da centri daiwyebs SekveTili operaciebis Sesrulebas. garda amisa, centri 

dakompleqtebulia instrumentebis avtomaturi gamocvlis sistemiT. ricxviTi program-

uli marTvis centrebiT xis dasamuSavebeli Carxebi gamoirCevian poziciurobis gan-

sakuTrebuli sizustiT, Wris maRali siCqariT da mwarmoeblobiT, rasac ganapirobebs 

pirveli klasis eleqtruli da meqanikuri makompleqtebeli nawilebi. 

dasamuSavebeli centrebi gamoiyeneba Semdegi masalebis dasamuSaveblad: merqani, 

faneri, merqanburbuSelovani fila, merqanboWkovani fila MDF, feradi liTonebi, alu-

minis Senadnobi, plastmasebi, plastikebi. 

dasamuSavebeli centrebi uzrunvelyofen maRal sizustes dა moqnilobas Semdegi 

operaciebis Sesrulebis dros: frezva sibrtyeze (2D) da samganzomilebian sivrceSi 

(3D), moculobiTi dekori (3D gravireba), profilebis Rarva, konturzefrezva, burRva 

(gamWoli da Rru naxvretebis), naxvretebis moniSvna, masalis sworxazovani da mrudxa-

zovani danawevreba, kiloebis amoReba. 

dasamuSavebel centrebze SeiZleba rogorc sadurglo nakeTobebis (fanjara, ka-

rebi, kibe), aseve avejis detalebis (fasadebi, lirsebi, magidis Tavsaxurebi) damzadeba. 

ricxviTi programuli marTvis CarxebisaTvis miRebulia koordinatebis aRniSvnis 

erTiani sistema rekomendirebuli ISO-s (International Organization for Standardization – 

standartizaciis saerTaSoriso organizacia) mier. 

yvela saxis wrfivi gadaadgileba ganixileba sam ganzomilebian dekartis X, Y, Z 

koordinatTa sistemaSi. brunva TiToeuli `ZiriTadi~ RerZis irgvliv aRiniSneba A, B, 

C (A – brunva X irgvliv, B – Y irgvliv, C – Z irgvliv) (nax. 40). 
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ZiriTad RerZebze X, Y, Zgadaadgilebis garda, SesaZlebelia gadaadgileba par-

alelur an `meoreul~ RerZebze (U, V, W) da mesameul RerZebze (P, Q, R). 

Carxis koordinatebis ganlagebis sqemaze, Tu rogor xorcieldeba instrumentis 

an namzadis gadaadgileba – miRebulia Semdegi: 

 instrumentis gadaadgileba aRiniSneba X, Y, Z  da A, B, C 

 namzadis gadaadgilebisaTvis gamoiyeneba igive asoebi, magram StrixiT X�, 

Y�, Z�da A�, B�, C�. 

magaliTad, instrumentis gadaadgileba X RerZis irgvliv mrudwiruli konturis 

Semovlis dro aRiniSneba A,namzadis mobruneba sabrun samarjvSi damuSavebis dros –

A�. Sesabamisad, Y RerZis irgvliv gadaadgilebisaTvis gamoiyeneba aRniSvnebi B da B�, 

Z  RerZis irgvliv C da C�. 

dasamuSavebeli centrebis ZiriTadi upiratesobebia – maTi saimedoba, mwarmoe-

bloba, detalebis kompleqsuri damuSavebis SesaZlebloba, damuSavebis procesis mniS-

vnelovani daCqareba, narCenebis raodenobis mniSvnelovani Semcireba, mza produqciis 

xarisxis amaRleba, SeZenis xarjebis swrafad anazRaureba, warmoebis vadebis Semcireba, 

e.w. `adamianuri faqtoris~ praqtikulad gamoricxva. 

mcire da saSualo biznesisaTvis mini-fabrikis online programaSi damuSavebis 

yvela saxis procesebis urTierTkavSiri asaxulia erT sawarmoo ubanze: xerxva, nawi-

burebis mopirkeTeba, burRva, frezva, xexva da awyoba. informaciis matarebelis saxiT 

gamoiyeneba etiketi Strix-kodiT. is ixsneba detalis specifikis miTiTebiT misi xerx-

iT gamoWris Semdeg. programuli nomeris Seyvanis an skaneriT Strix-kodebis aTvlis 

wyalobiT SeiZleba Carxebze damuSavebis Semdegi saxis dawyeba. 

ricxviTi programuli marTvis centrebze detalis damuSaveba nestingis (dana-

wevrebis optimizacia, ing. Nesting `Cadeba~) teqnologiis meTodiT srulformatiani 

filidan namzadebis sruli formatirebis saSualebas iZleva erT samuSao ciklSi, maT 

ricxvSia furniturisaTvis naxvretebis burRvac. Seqmnilia axali kombinacia `nestingi~ 

da sawyobi, romelic iZleva saSualebas mcire sawarmos pirobebSi ganaxorcielos de-

talis avtomaturi CarTva Semdgomi teqnologiuri procesisaTvis. 

erTi da igive teqnologiuri operacia, dakavSirebuli merqnis WriT damuSavebas-

Tan, SeiZleba ganvaxorcieloT sxvadasxva muSaobis reJimis pirobebSi. Wris dros pro-

cesis ganmsazRvreli pirobebia: saWrisis kuTxuri parametrebi, Wris siCqare da 

miwodebis siCqare. Wris siCqare yovelTvis mniSvnelovnad aRemateba miwodebis siCqares. 
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zedapiris saboloo xarisxi miwodebis sididezea damokidebuli. rogorc didi, 

ise mcire miwodeba araxelsayrel Sedegs iZleva. gansakuTrebiT didi miwodeba zeda-

piris talRovnebis da usworobis mizezia, xolo metad mcire miwodebis dros instru-

mentis mWreli waxnagebi xexvis efeqtis Sedegad swrafad blagvdeba. 

1.4. merqnis maxasiaTebeli tenis mimarT 

Merqnis submikroskopuli struqtura aris imis mizezi, rom misi tenianoba gan-

isazRvreba garemos haeris tenianobiT, rom is higroskopiulia. 

merqnis tenianoba pirvel rigSi gavlenas axdens merqnis zedapiris unarze 

gaiJRenTos laqsaRebavi masaliT, aseve simagreze, drekadobaze, mdgradobaze mwerebisa 

da sokoebis mimarT. 

wylis sorbciuli Tvisebebi da kapilaruli STanTqva 

asxvaveben sistemis `merqani-wyali~ sam sasazRvro mdgomareobas: 

 absoluturad mSrali 

absorbciuli are iwyeba e.w. absoluturi mSrali mdgomareobis dros, rodesac 

tenianoba nuli procentia. am mdgomareobas aRweven teqnikuri saSualebebiT tenis 

gamoorTqvliT da merqnis gaSrobiT mudmiv masamde 1030 C-dan 1050 C temperaturis 

dros. 

 boWkoebis gajereba 

boWkoebis tenianobis gajerebis miRwevis dros ujredovani garsi gajerebulia 

wyliT, xolo ujredebis Rrmulebi jer kidev ar Seicaven wylis wveTebs. gajerebuli 

boWkoebis sasazRvro mdgomareoba aris TviT wylis bmulebis yvelaze maRali Sem-

cvelobis are. boWkoebis gajerebis ares miRwevis dros, ar xdeba Semdgomi gajirjveba 

da masTan dakavSirebuli fizikur-meqanikuri Tvisebebis Secvla. 

 gajereba wyliT 

merqnis mikro da makrosistemebi maqsimalurad avsebulia wyliT. merqnis wyliT 

gajerebis dros misi tenianoba damokidebulia merqnis simkvriveze. 

merqans aqvs didi xvedriTi Sida zedapiri (magaliTad, naZvisaTvis is Seadgens 

220 m2/gr.). mas aqvs wylis da wylis orTqlis STanTqmis da STanTqmuli tenis gacemis 

unari. tenis Semcvlelobisagan da gareSemomyofi haeris temperaturisagan 

damokidebulebiT xdeba gansazRvruli wonasworuli tenianobis dadgena. klimaturi zo-
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nisagan damokidebulebiT gare gamoyenebis merqnis nakeTobebi Seicaven tens saSualod 

12-21%, sacxovrebel SenobaSi es maCvenebeli Seadgens daaxloebiT 8-10%. 

merqnis wonasworuli tenianoba SeiZleba mniSvnelovnad Semcirdes winaswari 

Termuli da hidroTermuli (magaliTad, maRaltemperaturiani Sroba) damuSavebiT. 

merqnis tenianoba mniSvnelovnad mcirdeba 2000C dros. siTboTi da dawneviT damuSaveba 

amcirebs hemicelulozis (merqnis Semadgenlis) Semcvelobas, rac iwvevs merqnis teni-

anobis Semcirebas da aumjobesebs nakeTobis formis mdgradobas. 

180-2400C temperaturazeTermuli damuSavebis dros mcirdeba wonasworuli te-

nianoba da xdeba 50 procentamdeSeSroba. merqnis daacetilirebiT damuSaveba amgvaradve 

iZleva wonasworuli tenianobis mniSvnelovan Semcirebas da aumjobesebs deformaciis 

mimarT mdgradobas. 

wylis STanTqma drois erTeulSi mniSvnelovnad ufro maRaliaboWkoebis 

gaswvriv, vidre grZivi da tangencialuri mimarTulebiT. es gamonaTqvami samarTliania 

haeridan tenis STanTqmis SemTxvevaSic. didi ganivi kveTis dros (magaliTad, xe-tyis 

masalisaganSewebili ficrebi) wonasworuli tenianoba mTel kveTaSi miiRweva 

xangrZlivi drois ganmavlobaSidavargebiT. 

boWkoebis gajerebis mdgomareobamde merqniT wylis STanTqma xorcieldeba 

difuziis an kapilaruli ZalebiT Sewovis gziT. Mmerqnis simkvrivis gazrda amcirebs 

wylis STanTqmis siCqares. merqnis metismetad teniani an metismetad mSrali damuSaveba 

garemo pirobebSi tenianobis gaTanabrebis dros iwvevs Zabvebs (meqanikur) da merqanSi 

warmoqmnis napralebs (naxeTqebs) da, Sesabamisad, laqsaRebav dafarvaSic. 

mTlianobaSi laqsaRebavi masalebiT muSaobis dros merqnis tenianoba unda iyos 

<12% gare samuSaoebis dros da <10% Senobis SigniT muSaobis dros. 

1.5. merqnis gajirjveba, SeSroba da simagre 

merqnis molekulur struqturaSi STanTqmuli da ganacemi wylis molekulebi 

tenis STanTqmis dros gajirjvdeba da Sreba misi wasvliT. merqnis anizotropulobis 

gamo SeSrobis da gajirjvebis sidideebi gansxvavebulia sami mTavari mimarTulebiT: 

 wliuri Sreebis mimarTulebiT – TiTqmis 10%; 

 gulgulis sxivebis mimarTulebiT – TiTqmis 5%; 

 boWkoebis gaswvriv – daaxloebiT 0,1%. 
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amasTan erTad SeSroba da gajirjveba mimdinareobs merqnis tenianobis propor-

ciulad. merqnis da merqnuli masalebis gajirjvebas da SeSrobas aqvs, rasakvirvelia, 

didi mniSvneloba laqsaRebavi masalebiT dafarvisaTvis, radganac dafarvam unda Seinar-

Cunos simtkicis SeWiduloba (adhezia) da plastikuroba (daskdomis gamoricxva) 

merqnis zomebis cvlilebis dros. 

laqsaRebavi sistemebis Srobaze da gamyarebaze moqmedi faqtorebi mocemulia 

(nax.41). 

merqnis Semdegi mniSvnelovani teqnologiuri Tvisebaa misi simagre. simagris gan-

sazRvraze gavlenas axdens moculobiTi simkvrive, boWkoebis mimarTuleba, adreuli da 

sagviano merqnis wili, lignini da fisi, aseve tenianoba. simagres da masTan er-

Tadmerqnis SerCevas gansakuTrebuli mniSvneloba aqvs iatakis da parketis laqsaRebaviT 

dafarvis drosMmerqnis simkvrive ganisazRvreba brinelis meTodiT tenis 12%-mde Sem-

cvelobis dros. 

Tavi II. merqnis qimia da Sedgeniloba 

2.1. merqnis Semadgeneli nawilebi 

morfologiasTan erTad merqnis qimia did gavlenas axdens laqsaRebavi masaliT 

dafarvis Sedegze. yvela saxeobis merqani ZiriTadad Sedgeba celulozisagan (40-50%), 

ligninisagan (20-30% - frangi mecnieris jorj moleris mier miniWebuli saxeli) da 

hemicelulozisagan (15-25%) (nax. 38).merqnis Semadgenlobis sxva Semcvlelebia – 

fisebi, zeTebi, cvilebi, alkaloidebi, saRebarebi, mTrimlavi nivTierebebi (ix. 

saTrimlavi nivTierebebi), araorganuli da organuli mJavebi raodenobebiT 1-30 pro-

centamde, romlebic saxeobisa da raodenobisagan damokidebulebiT sxvadasxva gavlenas 

axdens merqnis Senaxvaze, Tvisebebze da mis praqtikul Rirebulebaze. 

lignini warmoadgens gamerqnebuli mcenareuli qsovilis ConCxisebr Semadgenel 

nawils. merqnissaxeobisagan damokidebulebiT gansxvavebulia ligninis Semcveloba, ase 

magaliTad, wiwvovan saxeobebsi is Seadgens 25-32%, xolo foTlovanSi 18-32%. wyalSi 

uxsnadi lignini ultraiisferi dasxivebis moqmedebis qveS fotoliziT danafotdeba 

wyalSi xsnad produqtebad. es aris merqnis feris gamuqebis an elferis Secvlis miz-

ezi, ruxi (nacrisferi) Seferilobis gamoCena gamWvirvale dafarvis dadebis dros da 

qaRaldis SeyviTleba, romelic Seicavs merqnis masas. celulozas da poliozebs (hemi-
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celuloza) aseve SeuZliaT xeli Seuwyon feris Secvlas ultraiisferi dasxivebis 

moqmedebis qveS. feris Secvla SeiZleba sustad iyos gamosaxuli da gamovlindes 

xangrZlivi drois Semdeg. celulozis fotoqimiuri destruqcia xels uwyobs meqani-

kuri datvirTulobis simtkicis Semcirebas. atmosferuli zemoqmedebis qveS swored 

merqnis  gare nawilebSi xdeba celulozis da poliozis (hemicelulozis) daSla (ix. 

es sainteresoa). 

merqnis Semadgeneli nawilebis qveS, aseve wodebuli aqcesoruli (meorexarisxo-

vani), igulisxmeba merqnis yvela Semadgeneli nivTiereba, romelic ar miekuTvneba 

struqturul elementebs. maT SeuZliaT sxvaTa TanafardobiT gavlena iqonion merqnis 

Tvisebebze da samomxmareblo Rirebulebaze, pasuxs ageben merqnis sunze da ferze, aseve 

xSirad arian feris Secvlis mizezic. am nivTierebebis Semcveloba damokidebulia 

merqnissaxeobaze da misi zrdis adgilze. rac ufro Tbilia merqnis zrdis zona, miT 

ufro meti ingredientia masSi. amis gamo izrdeba merqnis mdgradoba sokoebis da 

mwerebis mimarT. am saxeobismerqnisaTvis damaxasiaTebelia ligninis maRali 

Semadgenloba da ufro maRali simagre da simkvrive. 

merqnis Semadgeneli nawilebi daiyofa: 

 araorganuli komponentebi, e.w. nacari; 

 cximebi da eqstraqtovani nivTierebebi; 

 bunebrivi fisebi. 

araorganul komponentebs miekuTvneba kalciumis, kaliumis da magniumis naerTebi, 

aseve mikroelementebi, rogoricaa arian-katianebi rkinis, boris, magniumis (Savi qvis) 

da a.S. araorganuli ingredientebis Semcveloba merqnis zrdis zomier zonaSi Seadgens 

0,2-1%, tropikul mxareSi – nawilobriv 5%-ze mets. 

cximebs da eqstraqtovan nivTierebebs miekuTvneba merqnis yvela dabalmoleku-

luri hidrofobuli naerTebi. merqnis inhibitorul komponentebs, magaliTad 

polifenolebs SeuZliaT gamyarebis Seneleba (dayovneba) ujeri polieTeruli masalebis 

da Sedgenilobebis gamyarebuli ultraiisferi dasxivebiT. aseve SeuZliaT gamoiwvion 

feris Secvla, Tu isini Sedian reaqciaSi, dafarvidan gamoyofil saRebrebTan. Triml-

mJava, magaliTad muxis masalisagan, sxva komponentebTan kontaqtis dros, rogoric ari-

an liTonebi, SeuZlia gamoiwvios feris laqovani cvlileba. gansakuTrebiT es xSirad 

SeimCneva wyalSi xsnadi laqebis da beicebis [germ. Beize] gamoyenebis SemTxvevaSi, radga-

nac merqnis mRebavi komponentebis umravlesoba wyalSixsnadia. aseve safrTxiloa, 
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magaliTad silurjis gamoCena muxaze da merqnis sxva saxeobebze, romlebic mdidari-

amTrimlavi nivTierebebiT (ix. saTrimlavi nivTiereba). amasTan feris Secvlis mizezs 

warmoadgens, ara merqnis komponentebi, aramed gaWuWyianeba rkinis sainstrumento 

mtveriT (liTonis naxerxi da xerxvis narCenebi) an wylis gamoyenebiT, rkinis Sem-

cvelobiT. 

bunebrivi fisebi Tavis mxriv warmoadgenen gafisuli mJavebis (rezinoluri mJave-

bi), gafisuli spirtebis (rezinolebi), gafisuli mJavebis da spirtebis, rTuli 

eTerebis (esterebis), fenolis warmoebulis mTrimlavi nivTierebebis TvisebebiT da na-

wilobriv ujeri JangbadSemcveli SeerTebebisnarevs. terpentini warmoadgens 

eqstraqtovani nivTierebebis narevs, romelic gvxvdeba fisTan (kanifolTan) erTad. is 

asrulebs gamxsnelis rols, romlis amocanaa fisis Semadgenlobis ganzaveba da gaxdes 

is denadi, radgan terpentinis Semadegeneli nawilebi advil aqroladebia da maTi 

raodenoba mcirdeba merqnis Senaxvis vadisagan damokidebulebiT. 

wyalbadis maCvenebels pH aqvs didimniSvneloba merqnis praqtikuli gamoyenebis 

dros. merqanTan kontaqtSi myofi liToni SeiZleba iyos korozirebuli. webos adheziis 

unarianoba damokidebulia pH. misi mniSvneloba gavlenas axdens damcavi saSualebebis 

fiqsirebaze. Merqnis pH mimarT yuradReba dakavSirebulia celulozis xarSvasTan, mer-

qanboWkovani da merqanburbuSelovani filebis warmoebasTan, merqnis plastificirebas-

Tan. 

damuSavebulia merqnis pH mniSvnelobis gansazRvris mTeli rigi meTodebi, 

radganac am maCveneblis pirdapiri gazomva tenis Semcvelobis dros boWkos gajerebis 

wertilis zeviT iZleva gaurkvevel Sedegs. wylis gansazRvruli raodenobebiT eqstra-

hireba gamoiyeneba mxolod SedarebiTi SefasebisaTvis. 

absoluturi gazomvisaTvis ZiriTadad gamoiyeneba ori meTodi: pirveli – tenis 

pH gansazRvra gantolebis gziT, mJavis an tutis xsnaris pH-is dawvrilmanebuli 

merqnis wyliani suspenziis pH-Tan, meore – grafikuli meTodiT (mrudebis mimarT 

mxebis gadakveTis wertilebis dadgena) merqnis pH Sefaseba gazomvebiT misi marilmJa-

vas da natriumhidroqsidis xsnarSi CaZirvis Semdeg. agreTve gamoiyeneba siTxis pH 

gazomvis pirdapiri meTodi gamodenili orTqliT damuSavebuli merqnis wnexvis dros. 

merqnis mJava reaqcia metwilad ganpirobebulia Tavisufali da advil axleCadi mJave-

biT, upiratesad ZmarmJaviT. gansazRvruli Sedegi SeiZleba mogvces sxva mJavebmac, 

metadre tropikuli saxeobis merqanSi. 
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naqurTeniani da guliani merqnis pH gansxvaveba umniSvneloa, pH sust gavlenas 

axdens merqnis Wrac. merqnis zrdasTan erTad, aseve notio pirobebSi Senaxvis dros 

izrdeba misi mJavianoba. 

garemos mJavuri gaWuWyianeba iwvevs qerqis SemJavebas. tutiani gaWuWyianebis 

dros, romelsac miekuTvneba kiriani mtveri, nacari, izrdeba qerqis pH. atmosferoSi 

mJavebis gamodevna zrdis qerqis mJavianobas. 

merqnis qerqi SeiZleba iyos gamoyenebuli, rogorc gamaWuWyianebeli 

nivTierebebis damgrovebeli, dakavSirebuli mcenaris swrafi zrdis problemebTan. 

merqnis qerqis pH warmoadgens bioindikaciis akumulirebis karg meTods. mozrdili 

merqnis qerqis gare nawili ZiriTadad Sedgeba gamxmari qsovilebisagan, amitom maT ar 

aqvT fiziologiuri aqtivoba. 

wyalbadis maCvenebeli pH iangariSeba rogorc wyalbadis ionebis koncentraciis 

uaryofiTi aTobiTi logariTmi gamosaxuli molebiT litraze: 

pH=-lg[H+]. 

pH gamoisaxeba pirobiT erTeulebSi. misi diapazoni icvleba 0-dan (Zalian mJavi-

ani) 14-mde (Zalian tutiani), xolo 7 neitraluri garemoa. 

xis qerqi SeiZleba iyos mineraluri da mkvebavi nivTierebebiTRaribi an mdidari. 

Rarib qerqs, rogorc wesi aqvs ufro dabali pH maCvenebeli da, piriqiT, mdidars – 

ufro maRali. xis saxeobebs, naZvs, aryis xes, muryans (Txmelas), muxas aqvT mJave qerqi 

pH=3.1-3.4. mdidar qerqs (kidev uwodeben subneitralurs) aqvs pH=4.7-7.1 da SeiniSne-

baiseT saxeobebSi, rogoricaa nekerCxali, Tela, ifani (kopiti), cacxvi. erTi da 

igivesaxeobis qerqis Tviseba SeiZleba icvlebodes saerTo geoqimiuri fonisagan. 

pH mniSvneloba gavlenas axdens laqsaRebavi dafarvis gamyarebaze, feris 

Secvlaze damerqnis Sewebebaze. zogierTi Semkvreli nivTierebebis (weboebis) pH dabali 

mniSvneloba iwvevs gamyarebis daCqarebas da amoklebs weboiani nakeris `Ria dros~. 

zogierTi xis saxeobebis dabali pH mniSvnelobebi da maTi gavlena dafarvaze 

mocemulia cxrilSi (1). 

merqnis dacvis qveS igulisxmeba yvela is RonisZieba (meTodi), romlebic merqans 

da merqnis masalebs Tavidan aacilebs an Seanelebs maT rRvevas da Sesabamisad maTi 

Rirebulebis dakargvas. 

merqnis naklovanebebia: 
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 advilad eqvemdebareba destruqcias da SeuZlia sokoebisagan, mwerebisagan 

da mikroorganizmebisaganrRveva; 

 aqvs higroskupuloba (tenis STanTqmis an misi gacemis unari da amis gamo 

gajirjvdes da gamoSres); 

 aqvs wvadoba. 

 

zogierTi xis saxeobebispHmniSvnelobebi da dafarvaze maTi komponentebis gavlena 

cxrili 1 

merqnissaxeobebi pHmniSvneloba tipi da dafarvaze ingredientis moqmedeba 

foTlovani 

afrozia (Afrormosia) 4,5 
gamyarebis Seneleba, dafarvis gauferuleba, liTonis 

korozia merqanTan kontaqtis dros 

afzelia (Afzelia) 4,9 gamyarebis Seneleba, dafarvis gauferuleba 

iroko 6,4 
komponentebi, romlebic azianeben polieTerul 

laqebs 

nekerCxali 5,1 dafarvis gauferulebis saSiSroeba 

aryi, aryis xe 4,8 
araaqtiuri zedapiruli Sris warmoqmna cximovani 

nivTierebebis xarjze 

wifeli 5,4 
kargi unari saJRenTisi gamoyvanisadmi da galaqvisad-

mi 

muxa 3,8 
Seicavs TrimlmJavas, gauferulebis moqmedeba, lurji 

Seferiloba liTonTan kontaqtis dros 

framira 4,1 
Seicavs TrimlmJavas, gauferulebis moqmedeba, gamuqe-

ba liTonTan kontaqtis dros 

merbau 4,3 dafarvis gauferuleba 

mansonia 4,3-6,2 
Seicavs nivTierebebs, romlebic inhibireben polieTe-

ruli laqebis gamyarebas 

sipo 6 gamyarebis Seneleba, dafarvis gauferuleba 

teqtona 5,1 
xSirad dafarvaze mqrqali nadebis warmoqmna 

 

wiwvovani 

fiWvi 5,1 
fisis gamoyofis riski temperaturis momatebis dros 

maRali fisovnebis gamo 

naZvi 5,3 SesaZlebelia fisis umniSvnelo gamoyofa 

lariqsi 4,3 
fisis gamoyofis riski maRali fisovnebis gamo, 

zogjer dafarvis gauferuleba 

duglasia 3,5 fisis gamoyofis riski, dafarvis gauferuleba 

fisiani fiWvi 3,5 fisis gamoyofis riski maRali fisovnebis gamo 

 

merqnis arasakmarisi bunebrivi mdgradobis gamo (ix. merqnis bunebrivi mdgradoba) 

misi gare gamoyenebis dros is daculi unda iyos konstruqciulad (ix. merqnis kon-

struqciuli (samSeneblo) dacva). damatebiT SeiZleba saWiro gaxdes merqnis dacva at-

mosferuli zemoqmedebisagan damfaravi Sreebis xarjze (merqnis fizikuri dacva) an 
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qimiuri dacva specialuri laqsaRebavi masalebis (lsm) saSualebiT (ix. merqnis damcavi 

saSualebebi). 

merqnis qimiuri dacvisaTvis gamoiyeneba: 

 Rrma damuSaveba (gaJRenTa wnevis qveS); 

 CaZirva (zedapiruli damuSavebis xerxebi). 

wnevis qveS gaJRenTis dros xdeba merqnis naqurTenSi qimiuri dacvis saSu-

alebebis sruli SeRweva (sruli dacva). CaZirvis meTodis dros (xangrZlivi CaZirva) 

xis saxeobebi mTlianad unda iyos CaZiruli xangrZlivi drois ganmavlobaSi (24 saaTi-

dan ramdenime dRemde). merqnis saxeobebisagan damokidebulebiT am meTodiT SeRwevis 

siRrme aRwevs ramdenime mikronidan ramdenime milimetramde. 

2.2. merqnis qimiuri da Termuli modifikacia 

merqnis qimiuri da Termuli damuSaveba merqnis dacvis saSualebebis gamoyenebis 

gareSe merqnissaxeobebs xdis zomebis cvlilebisadmi ufro mdgrads da mtkices. 

saubaria imaze, rom naklebad Zvirfasi (faseuli) merqnissaxeobebis xarisxis 

gaumjobesebis gziT SesaZlebeliaxis masalebisaTvis maRalxarisxovani da erTgvarovani 

dafarvis miReba.merqnis simtkicis amaRlebasTan erTad misi modifikaciis dros SeiZleba 

nawilobriv miRweuli iyos xarisxis amaRleba da zogierTi Tvisebebis gaumjobeseba, 

magaliTad: 

 zomebis stabiluroba (gajirjvebis-SeSrobis Semcireba); 

 mdgradoba atmosferul pirobebisadmi da maT ricxvSi ultraiisfer-

igamosxivebisadmi; 

 dawebebis simtkice; 

 Termuli stabiluroba. 

merqnis daacetilirebis meTodiT damuSavebis dros celulozis da ligninis hi-

droqsilis jgufebi urTierTmoqmedeben ZmarmJavis anhidridTan. hidroqsilis jgufis 

eTerifikaciis Sedegad xdeba merqnis hidrofobuloba. merqnis daacetilireba mniSvne-

lovnad aumjobesebs mis medegobas, zomebis stabilurobas da amaRlebs ultraiisferi 

dasxivebis mdgradobas. merqnissaxeobebisagan damokidebulebiT daacetilirebis procesis 

dros xdeba merqnis feris elferis Secvla, merqanSi rCeba ZmarmJavis umniSvnelo 

raodenoba, romelic SeigrZnoba suniT. 
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merqnis melaminis fisebiT qimiuri modifikaciis gziTfisebis merqnis hidroqsi-

lis jgufebTan reaqciis Sedegad (polikondensacia) mis zedapirze warmoiqmneba po-

limeruli bade. melaminis fisebiT xarisxis gaumjobeseba iZleva merqnis zomebis ufro 

met stabilurobas, met simagres, igi aumjobesebs dacvas gafuWebisagan. melaminis 

fisebiT damuSavebul merqnissaxeobebs aseve uwodeben polimerqanuls. 

bolo wlebSi farTo praqtikuli gamoyeneba hpovaJangbadis Semcirebuli Sem-

cvelobiT (Termomerqani)merqnisTermuli damuSavebis teqnologiam. es saSualebas iZleva 

miviRoT merqani ufro stabiluri zomebiT da gadidebuli xangamZleobiT. merqnis 150-

2400C zeviT gaxurebis dros hemiceluloza, celuloza da lignini Tanmimdevrulad 

icvleba dasaxelebuli saxelwodebebis Sesabamisad. cvlileba mTlianad xdeba ganiv 

WrilSi. 

meTodikisagan damokidebulebiT gaxureba SeiZleba warmoebdes cxeli haeris 

wyliani orTqlis atmosferoSi, Jangbadisagan Tavisufal azotis atmosferoSi an zeTis 

abazanaSi. 

damuSavebis intensiurobis gazrdiT mcirdeba merqnis simkvrive da simagre. ase 

magaliTad, merqnisTermuli modifikaciis dros simkvrivis maCvenebelma SeiZleba miaRwi-

os 10-30%, xolo simagrem dartymis dros 30-60%. gadidebuli intensivobiT Termu-

lad damuSavebuli merqani, magaliTad, tyis wifeli, muqdeba. 

Termulad damuSavebuli merqnis wonasworuli tenianoba normaluri klimaturi 

pirobebis dros aSkarad klebulobs. 

Termulad damuSavebul merqanTan foladis sakontaqto SemaerTebeli elementebis 

korozia, ufro mZafria vidre daumuSavebelTan. ivaraudeba, rom amis mizezi aris mer-

qanSi ZmarmJavis da WianWvelmJavis arseboba, romlebic warmoiqmnebian damuSavebis pro-

cesSi. 

sinTezuri kompoziciuri masalebi naturaluri boWkoebiT daarmaturebuli – 

dReisaTvis es aris bazris meti gafarToeba ganviTarebis maRali tempebiT. aseTi masa-

lebis damzadebis wamyvani regionia CrdiloeT amerika. 

kompoziciuri masalebi merqnisagan da plastikisagan WPC (Wood-Plastic-Composi-

tes – sistema `merqani-sinTezuri masala^kompoziciuri masala~) aris Termoplastikuri 

gadamuSavebuli kompoziciuri mravalSriani masala `sendviCi-konstruqcia~. Termoplas-

tikuri sinTezuri masalebis gadamuSaveba SeiZleba sxvadasxva xerxiT, magram upi-
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ratesobas aniWeben eqstruzias. aseTi masalebi gamoiyeneba sivrciTi, daumagrebeli, sta-

biluri formis obieqtebis dasamzadeblad. 

dReisaTvis yvelaze cnobili WPC masalebis SedgenilobaSia: 

 merqani (merqnis fqvili) – ara umcires 50% (Semvsebi); 

 Termoplastikuri sinTezuri masalebi, rogoric aris polieTileni, 

polipropileni da polivinilqloridi (Semkvreli); 

 danamatebi, magaliTad pigmentebi da Suqis stabilizatorebi. 

WPC samSeneblo elementebs dRemde iyeneben zedapiris damatebiTi damuSavebis 

gareSe (SeRebva an gaprialeba). WPC konstruqciis moupirkeTebeli, an gaupirkeTebeli 

elementebi cveTis da nakawris mimarTar arian medegi, amitomac avejis warmoebaSi am 

masalebis mimarT naklebi moTxovnaa. bazarze WPC-masalebi SedarebiT axalia da bevr 

sakiTxs, rogoric aris atmosferuli zemoqmedebis mimarT mdgradoba, xarisxis stabi-

luroba, adheziis simtkice da a.S. praqtikaSi ar gauvliaT sakmarisi Semowmeba. avejis 

warmoebaSi miRebulia pirveli skamebi WPC-masalebisagan. 

dReisaTvis mimdinareobs aqtiuri samuSaoebi WPC zedapirebis sinTezuri masa-

lebiT gamoyvanisaTvis an fxvnilovani da Txevadi laqsaRebavi masalebiTSeRebviT. Ter-

moplastikis wilis gadidebiT WPC-masalis zedapiris dabali daWimulobis gamo is 

ufro Znelad iRebeba, vidre klasikuri merqnis masalebi. amis gamo, WPC dadafarvas 

Soris xSirad iqmneba adheziuri SeWidulobis simkvrivis problemebi. amitom bevr Sem-

TxvevaSi aucilebeli xdeba winaswar damatebiTi damuSaveba (damuSaveba aliT) an, ad-

heziis gasaumjobeseblad, specialuri zedapiruli apetis gamoyeneba. 

2.3. xis saxeobebi, gamoyenebuli dekoratiuli damuSavebisaTvis 

merqnis, rogorc sakonstruqcio da mosapirkeTebeli masalis Rirebulebebia: 

mciremoculobiani masa, SedarebiT maRali simtkice, damuSavebis siadvile, nakeTobaSi 

misi gadamuSavebis teqnologiuri procesebis sxvadasxvaoba (Wra, Sewebeba, mofanereba, 

Runva, wnexa, Stampva), mis safuZvelze gamoSvebuli sakonstruqcio masalebis farTo 

asortimenti (daxerxili xe-tye, namzadebi, furclovani da sivrciTi masalebi Sreuli 

da dawvrilmanebuli merqnis fuZeze), lamazi zedapiruli agebuleba, Tbili, feradi ga-

ma. merqani kargad iRebeba, ilaqeba da prialdeba. amasTan erTad, merqans aqvs 

naklovanebebic, kerZod, garemos zemoqmedebiT zomis da formis cvalebadoba, boWkoebis 

mimarTulebebze damokidebulebiT – anizotropia. 
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merqnis saxeobis mixedviT ganasxvaveben sadurglo samuSaoebs: wiwvovani saxeobis 

xeze (fiWvi, kedari, naZvi, soWi, lariqsi) da foTlovani saxeobis xeze (muxa, rcxila, 

aryi, wifeli, verxvi, muryani, cacxvi da a.S.). Tavis mxriv, simagris mixedviT merqnis 

saxeobebi iyofa: rbil (fiWvi, naZvi, kedari, cacxvi, verxvi, muryani), magar (lariqsi, 

aryi, wifeli, Tela, TelamuSi, nekerCxali, vaSli, ifani) da Zalian magar (cruakacia, 

xerkina, aryi, rcxila, askili, bza, urTxeli) saxeobebad. muxis merqans aqvs maRali 

simkvrive, siblante, lamazi teqstura, lpobamedegoba. xeze kveTilobisaTvis gamoiyeneba: 

bza, kakali, wabli, kedari, verxvi. 

cnobilia, rom xis yvela saxeoba garkveuli TvisebebiT gamoirCeva. xis saxeobis 

gaTvaliswineba WurWlis damzadebisas gulisxmobs: WurWlisaTvis, romlis funqcia sak-

vebis damzadeba-SenaxvasTanaa dakavSirebuli, ZiriTadad ganmsazRvrelia xis Sinagani 

Tviseba – `gemo~. amis mixedviT arCeven `tkbilsa~ (cacxvi, Tela, aryi) da `mware~ 

(fiWvi, verxvi) xeebs. simware xis simagris da sitkbo ki sirbilis maniSnebelia. 

eTnografiuli masalidan irkveva, rom xis WurWlis saxeebis umravlesobis da-

samzadeblad cacxvs iyenebdnen, romelsac sxva dadebiT TvisebebTan erTad (gasaTlelad 

rbilia, ar skdeba), aqvs erTgvari `sitkbo~, romelic produqtze keTilgavlenas 

axdens: ar amwarebs, arc suns aZlevs da damzadebis processac aCqarebs. guriis 

eTnografiuli masalebis mixedviT, cacxvisagan gakeTebuli sawnaxeli TiTqos Rvinis 

duRilis dros aiwevs da daiwevs, sirbilis gamo. 

xis saxeobebis Taviseburebis gaTvaliswinebiT mzaddeba: cacxvisagan – kodi, 

sadRvebeli, kasri; Telasagan – xoni, xonCa, tabaki; nekerCxelisagan, lekisagan – kov-

zebi; aryisagan – sasmelebi; comis sazeli varcli da gobi cacxvis, wifelis da Te-

lasagan keTdeboda, rogorc msubuqi da `sufTa~ xeebi, amasTan es saxeoba comis 

amosvlas uwyobs xels. xis WurWeli fiWvisa da verxvisagan iTleboda, radgan es 

saxeobebi wyals civad inaxavs. fiWvs aseve iyenebdnen ludis gasawuri navis dasam-

zadeblad. 

erT xeSi gaTlili WurWeli damzadebis teqnologiis mixedviT dayofilia or 

jgufad: 1. WurWeli, romelsac fskeri aqvs Casmuli (kodi, kasri, sadRvebeli), 2. erT 

xeSi amoTlili, mTliani (varcli, xonCa, xoni, sanayi, kovzebi, sasmisebi). 

kasri, jer kidev XVI-XVII saukuneebSi imereTSi, raWa-leCxumsa da qarTl-

kaxeTSimarcvleulis da Rvinis sarwyao WurWeli iyo. 
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XVIII saukunis aRmosavleT saqarTveloSi Rvinis WurWelTan erTad, kasri iyo 

marcvleulis asawoni erTeuli da kodis 1/2½an 16,5 (17) kilograms udrida. 

wnuli nawarmis damzadeba saqarTveloSi sakmaod ganviTarebuli yofila. wnuli 

nawarmi gansakuTrebiT mdidradaa warmodgenili im regionebSi, sadac mevenaxeoba da mex-

ileoba intensiuradaa ganviTarebuli (qarTl-kaxeTi, raWa-leCxumi, guria, samegrelo, 

imereTi, mesxeTi). 

wnuli WurWlis zogadi termini qarTul eTnografiul sinamdviles ar Se-

mounaxavs. sulxan-saba orbelianis (qarTuli leqsikoni, Tb., 1928) WurWlis cnobil 

klasifikaciaSi wnuli WrurWlis zogadi terminia: sfiridi da Saraguli. sfiridi 

aerTianebs wnulis im saxes, romlebic mravalwlovani balaxovani mcenareebisagan (Wili, 

baia) usayrdenod mzaddeba. Saragulis jgufSi gaerTianebulia wnelisagan damzadebuli 

nawarmi, romelic sayrdenis saSualebiT sruldeba. 

qarTuli xalxuri sakravebi – cnobilia uZvelesi droidan, rogorc wesi, simRe-

ris an cekvis Tanxlebis funqciiT. uZvelesi arqeologiuri cnoba qarTuli sakravis 

Sesaxeb, miekuTvneba Zv.w.-iT XV s. Zvel qarTul literaturul wyaroebSi sakravTa 

100-ze meti dasaxelebaa Semonaxuli. 

saqarTveloSi xalxuri sakravebis sami jgufia cnobili: 

1. Casaberi sakravebi – salamuri (ueno da eniani), gudastviri (aWaraSi - Wi-

boni), soinari (larWemi); 

2. simebiani: Camosakravi – fanduri, Conguri, Cangi; xemiani – Wuniri, Wianuri; 

3. dasartyami: doli, diplipito, daira; 

4. pnevmatur-klaviSiani: qarTuli garmoni. 

saqarTveloSi aseve gavrcelebuli iyo sxva xalxTa sakravebi: qamanCa, sazi, Tari, 

zurna, duduki da sxv. 

qarTuli xalxuri sakravebis dasamzadeblad gamoiyeneba xis Semdegi saxeobebi: 

fiWvi, bJola (Conguris guli, tani); fiWvi, naZvi soWi (fanduri, Wurini), lerwami, 

leli (eniani salamuri, gudastviri-Wiboni, larWem-soinari); Werami, dudgula (ueno 

salamuri); Werami, bJola, bza (duduki); gargali, kakali, Werami (zurna). 

saqarTveloSi ar yofila iseTi raioni, romlis mosaxleobas mcire an didi 

masStabiT ar ewarmoebina xis damuSaveba. 

mopovebuli eTnografiuli masalebiT dadgenilia Zveli qarTuli xis dasamuSave-

bel iaraRTa saxeebi: culi, najaxi, saorxelo xeleCo (fexeCo), xeleCo, Culuxi, 
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xerxi, xowi (patara, didi), saorxelo dana (SalaSini), Woposani; garda amisa Zveli 

qarTuli xelsabruni saxarato Carxebi da xis dasamuSavebeli saSualebebi: keti, Ceki, 

Toki, fargali, xis solebi, satexi, saWreTeli, saxre, arSini da sxv. 

sulxan-saba orbeliani iaraRebis CamonaTvaliT da aRweriT ki ar kmayofildeba, 

aramed damatebiT miuTiTebs iaraRis TiToeuli saxis funqciur daniSnulebaze. 

magaliTad: `eCo – xis saTleli~, `Salafi – ficris saxvreti~, `xowi – mokakuli 

saTleli~, `waldi – fiCxT saWeri~, `Woposani – ZvalT safxeki qlibiviT~ da sxv. 

Cvenamde moRweuli xis nivTebi, romlebic saxarato Carxebzea damuSavebuli, 

maRali ostatobiT da didi gemovnebiT aris Sesrulebuli. saxarato Carxebis gam-

oyeneba saqarTveloSi meore aTaswleulis pirveli naxevridan iwyeba. 

saxarato Carxebze (sulxan-sabas mixedviT, `xarati – xis WurWlis mxveweli~) 

xdeboda jamebis, rodinebis, gobebis, samarileebis da sxvaTa gaTla-moxvewa. 

bza. merqani Ria-yavisferis, wvrilSreuli, Zalian mkvrivi, magari da mtkice. 

bzisagan SeiZleba damzaddes detalebi Txeli konstruqciebiT da msxvili kantebiT. 

bzis merqani kargad iWers moWril xraxns, SesaniSnavad ixerxeba da prialdeba. gam-

oiyeneba mcire zomis dekoratiuli nakeTobebis – kolofis, larnakis, saTambaqois, 

Cibuxis, Wadrakis figurebis dasamzadeblad. 

msxali da vaSli. aqvT msgavsi Sida agebuleba da meqanikuri Tvisebebi. merqani 

wvrilSreuli, magari, mtkice, erTgvarovani simkvrivisaa, ar ibriceba, Cinebulad muSav-

deba da prialdeba. kargad iTvisebs Rebvas da iRebs Savi xis imitacias. orive saxeobis 

javarianoba farTod gamoiyeneba saxarato saqmianobisaTvis. 

nekerCxali. merqani wvrilSreuli, moTeTro-yviTeli, zogjer mowiTalo. mZime, 

magari, Zalian drekadi, advilad prialdeba. farTod gamoiyeneba saxarato saqmia-

nobisaTvis. gamoiyeneba bevri nakeTobebis, rogorc dekoratiuli, aseve Cveulebrivis 

(kerZod, instrumentebis saxelurebis) dasamzadeblad. 

nekerCxalis nairsaxeoba: mTis bokvi (mTis nekerCxali) – figuruli da Wavluri; 

gamoiyeneba rogorc sanakeTo masala; Saqriani nekerCxali, friad Rirebulia saxarato 

saqmianobisaTvis, aqvs Zalian lamazi boWkovani saxe, e.w. `Citis Tvali~. 

Wadari. merqani msubuqi, magram mkvrivi da magari, aqvs lamazi teqstura. gam-

oiyeneba saxarato saqmianobisaTvis. 

aryis xe. merqani sakmaod magari, drekadi, erTgvarovani aRnagobiT. advilad 

iCarxeba, Txeli detalebi kargad iWeren formas. saxarato saqmianobisaTvis gan-
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sakuTrebiT kargad fasdeba javariani nawili. gansakuTrebiT Rirebulia kareliis aryis 

merqani da aryis Tiaebi da kapiebi. aqvs lamazi teqstura, maRali simagre da medegoba 

deformaciisadmi da daskdomisadmi, warmoadgens saucxoo masalas saxarato saqmiano-

bisaTvis da sxva dekoratiuli samuSaoebisaTvis. 

rcxila. merqani Zalian magari, TeTri fris. iCarxeba advilad. farTod gam-

oiyeneba muqi elferis saxeobebTan SexamebaSi dekoratiuli saqmianobisaTvis da sa-

durglo instrumentebis detalebis damzadebisaTvis (maT ricxvSi didi Waxrakis 

xraxnis). rcxilis saxelurebi swrafad prialdeba da ar tovebs koJrebs. uaryofiTi 

mxarea – maRali higroskopuloba. 

wiTeli wifeli. merqani wvrillaqiani, mZime, mkvrivi, magari. wylisadmi naklebad 

mgZnobiare, vidre rcxila, normaluri tenianobis dros Zalian mtkice. farTod gamoi-

yeneba dekoratiuli da sxva nakeTobebis, aseve sxvadasxva instrumentebis da samarjve-

bis detalebis dasamzadeblad. SesaniSnavad iRebeba sxvadasxva feriT da kargad ixexeba. 

saucxoo Sedegebs iZleva pastebis gamoyenebiTmeqanikuri gaprialeba. 

muxa. wlovanebisagan damokidebulebiT merqani yviTeli, Ria yavisferi an ufero 

nacrisferi, magari da mtkice. gamoiyeneba martivi profilis saxarato nakeTobebisaTvis, 

Txeli detalebis gareSe. kargad amoiWmeva, iRebeba da ilaqeba. Zlieri forianobis gamo 

ukeTesia muxis nakeTobebis zedapirebis gamoyvana cvilis mastikiT. 

cacxvi. merqani mkrivi, magram msubuqi da Zalian rbili, TeTri da mkrTali – 

yviTeli feris (haerze muqdeba) sustad SesamCnevi wliuri rgolebiT. Zalian maxvili 

instrumentiT sufTad da advilad iCarxeba, ilaqeba da damakmayofileblad prialdeba. 

Txmela, muryani. merqani gamoSrobili saxiT mkrTali yavisferi, Zalian rbili da 

msubuqi. simyifis gamo saxarato saqmianobisaTvis naklebad gamosadegi, magram SesaniS-

navad iWers profils rTuli grZivi frezvis dros, Txmelis gamoyvanis dros gamoiye-

neba rogorc gamWvirvale, aseve gaumWviri dafarva. 

fiWvi. merqans aqvs kaSkaSa wrfivi gamoxatuli teqstura. advilad iCarxeba, mag-

ram Sreuli agebulobis gamo SesaZlebelia xSiri CamonaxeTqebi. detalis didi brunTa 

sixSiris da Zalian maxvili mWreli iaraRis patara miwodebis dros miiReba Zalian 

sufTa zedapiri. fiWvisagan SeiZleba martivi formis detalebis da nakeTobebis 

gaCarxva. gamosayvani dafarviT daucavi fiWvis merqani droTa ganmavlobaSi muqdeba da 

Rebulobs nacris fers. cxeli cviliT an parafiniT gaJRenTil fiWvis nakeTobebs aqvT 
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mSvenieri saxe. amasTanave merqani Rebulobs kaSkaSa fers da misi struqturac ufro 

kargad vlindeba. 

zemoT CamoTvlili merqnis saxeobebi ganlagebulia saxarato saqmeSi maTi vargis-

ianobis xarisxis mixedviT. magram, sxva saxis damuSavebisaTvis es Tanmimdevroba 

araswori iqneba. TviToeuli konkretuli SemTxvevisaTvis masala unda SeirCes Wris ti-

pis da reJimebis, nakeTobis daniSnulebis, misi konstruqciis da xmarebis sixSiris 

Sesabamisad. 
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meore kari 

mopirkeTeba 

Tavi III.  feri da misi Semdgenebi 

3.1. sinaTlis da feris fizikuri arsi 

xilul eleqtromagnitur rxevebs uwodeben sinaTles an sinaTlis gamosxivebas. 

sinaTlis gamosxiveba dayofilia rTul da martiv gamosxivebad. mzis TeTri feri – 

rTuli gamosxivebaa, romelic Sedgeba martivi feradi SemadgeneliT – monoqromatuli 

(erTferovani) gamosxivebisagan. monoqromatuli gamosxivebis ferebs uwodeben 

speqtruls. 

Tu TeTri feris sxivs prizmis saSualebiT davSliT speqtrad, SeiZleba davinax-

oT ferebis uwyveti cvlis rigi: muqi lurji, lurji, cisferi, lurj-mwvane, yviTel-

mwvane, yviTeli, narinjisferi, wiTeli. gamosxivebis feri ganisazRvreba talRis sigr-

ZiT. gamosxivebis mTeli xiluli speqtri moTavsebulia talRebis sigrZis diapazonSi 

380-dan 720 nanometramde (ix. winsarTebi). 

     ferebis gamosxivebis speqtris xiluli nawili da maTi Sesabamisi talRis 

sigrZeebi mocemulia (nax. 42). 

speqtris mTeli xiluli nawili daiyofa sam zonad. gamosxivebas talRis sigr-

ZiT 380-dan 490 nanometramde ewodeba speqtris lurji zona; 490-dan 570 nano-

metramde – mwvane; 580-dan 720 nanometramde – wiTeli. adamiani sxvadasxva sagnebs 

xedavs sxvadasxvanair ferSiSeRebils, radganac maTgan monoqromatuli gamosxiveba 

sxvadasxvagvarad airekleba. sxvadasxva TanafardobiT yvela feri daiyofa aqromatul 

da qromatul ferad. aqromatuli (ufero) – es aris nacrisferebi sxvadasxva sinaT-

lovnebiT. yvela danarCeni ferebi aris qromatuli (feradi): lurji, mwvane, yviTeli 

da a.S. qromatuli ferebi xasiaTdebian feriT, tonebiT, sinaTlovnebiT da najerobiT. 

ferebi iyofa agreTve or jgufad: Tbili (wiTeli, narinjisferi, yviTeli, me-

wamuli-wiTeli) da civi (iisferi, lurji, cisferi, mewamuli-iisferi). ferTa es 

jgufebi sxvadasxvanairad moqmedebs adamianis fsiqikasa da mxedvelobaze: a) civi 

ferebis jgufebis mxedvelobiTi aRqma xdeba Sors, Tbilisa – axlos; b) Tbili ferebi 

aRagznebs da amaRlebs ganwyobilebas, civi ki amSvidebs da Trgunavs kidec; g) Tbili 

ferebi amcirebs smeniT mgrZnobelobas, civi – zrdis; d) Tbil ferTa garemocvaSi kun-
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Tovani Sromisunarianoba ufro maRalia, vidre civis dros; e) civi ferebi aadvilebs 

maRali temperaturebis gadatanas, Tbili ki – aZnelebs. 

feris toni – es feris subieqturi maxasiaTebelia, romelic damokidebulia ara 

marto damkvirvebelis TvalSi moxvedrili gamosxivebuli speqtris Sedgenilobaze, ara-

med individualuri aRqmis fsiqologiur Taviseburebaze. 

adamianze ferTa zemoqmedeba damokidebulia ferTa tonze, kerZod: a) muqi ferebi 

fsiqikaze damTrgunvelad moqmedebs, Ria ferebi ki amaRlebs ganwyobilebas; b) muqi 

ferebi ufro mZimea, Ria – msubuqi; g) Ria ferebi adidebs sagnebis zomebs, xolo muqi 

ferebi – amcirebs. 

erTi feris (an msgavsi ferebis jgufebis) xangrZlivi aRqma gadaRlas iwvevs. 

naklebad damRlelia yviTeli-mwvane, mwvane da Ria aqromatuli ferebi. ramdenime Sexa-

mebuli feris zemoqmedeba adamianze ufro rTulia, vidre calkeuli feris da dakavSi-

rebulia ferTa harmoniis TeoriasTan. 

sinaTlovneba gansazRvravs sinaTlis Zalas, gamosxivebuli an areklili erTeuli 

zedapiridan misdami perpendikularuli mimarTulebiT (sikaSkaSis erTeulia – kandela 

metrze, kd/m). najeroba subieqturad axasiaTebs feris tonis SegrZnebis intensivobas. 

radganac feris mxedvelobiTi SegrZnebis warmoSobaSi monawileobs ara marto gam-

osxivebis wyaro da SeRebili sagani, aramed damkvirvelebis Tvalic da tvinic, amitom 

saWiroa feris mxedvelobis procesis fizikuri arsis ganxilva (nax.43). 

cnobilia, rom Tvali Tavisi mowyobiT warmoadgens fotoaparats, romelSic ba-

dura asrulebs SuqmgrZnobiare Sris rols. sxvadasxva speqtris Sedgenilobis gam-

osxivebis registracia xdeba baduris nervebis ujredebiT, romlebsac receptorebi 

ewodeba. receptorebi uzrunvelyofen feris mxedvelobas da daiyofa sam tipad. recep-

toris TviToeuli tipi sxvadasxvagvarad STanTqaven speqtris sam ZiriTad zonas – 

lurjs, mwvanes da wiTels, e.i. aqvT sxvadasxva speqtraluri mgrZnobiaroba. Tu Tvalis 

baduraze moxvdeba lurji zonis gamosxiveba, maSin is aRqmuli iqneba mxolod recep-

torebis erTi tipiT, romlebic gadascemen informacias am gamosxivebis simZlavreze 

damkvirveblis tvinSi. amis Sedegad warmoiqmneba lurji feris SegrZneba. analogiurad 

warimarTeba procesi im SemTxvevaSic, rodesac baduraze moxvdeba speqtris mwvane da 

wiTeli zonebis gamosxiveba. erTdroulad ori an sami receptoris agznebis dros war-

moiqmneba feris SegrZnoba, romelic damokidebulia speqtris sxvadasxva zonis gam-

osxivebis simZlavris Tanafardobaze.  
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receptorebis erTdrouli agznebis dros, romlebic aregistrireben gamosxivebas, 

(magaliTad, speqtris lurj da mwvane zonebs), SeiZleba warmoiqmnas sinaTlis SegrZne-

ba, muqi lurjidan yviTel-mwvanemde. 

lurji elferis maRali xarisxiT SegrZneba warmoiqmneba speqtris lurji zonis 

gamosxivebis maRali simZlavris SemTxvevaSi, xolo mwvane elferis – speqtris mwvane 

zonis gamosxivebis maRali simZlavris SemTxvevaSi. simZlavriT Tanabari lurji da 

mwvane zonebis gamosxiveba gamoiwvevs cisferi feris SegrZnebas, mwvane da wiTeli 

zonebi – yviTeli feris SegrZnebas, wiTeli da lurji zonebi – mewamuli ferebis 

SegrZnebas. amis gamo lurjs, mewamuls da yviTel ferebs uwodeben orzonalurs. 

speqtris samive zonis Tanabari simZlavris gamosxiveba warmoqmnis nacrisferis 

SegrZnobas sxvadasxva sinaTlovnebiT, romelic gardaiqmneba TeTr ferSi gamosxivebis 

sakmarisi simZlavris dros. 

mniSvnelovania ferisa da sinaTlis urTierTzemoqmedeba. es ori movlena mWidro-

daa dakavSirebuli erTmaneTTan. sinaTlis kona SeiZleba warmoiqmnas bunebrivi wy-

arosagan – mzis sxivisgan, an xelovnuri ganaTebiT – gavarvarebuli an civi naTebis na-

TuriT. xarisxobrivad axali sinaTlis kona iZleva ferTa axal gaSlas. magaliTad, ga-

varvarebuli naTuriT ganaTebisas lurji da iisferi sxivebi ar miiReba, wiTeli ufro 

sufTa xdeba, narinjisferi wiTldeba, cisferi mwvandeba, lurji da iisferi wiTldeba 

da a.S. 

avejisTvis fers da nakeTobis zedapiris damuSavebis masalebs mxatvar-

konstruqtori SearCevs nakeTobisadmi funqciuri moTxovnebis, nakeTobis daniSnulebis 

da interiersa da eqsterierSi misi ganlagebis Rrma Seswavlis safuZvelze – teqnolo-

giuri da saeqspluatacio Tvisebebis gaTvaliswinebiT.  

sxvadasxva saxeobis merqani SeRebilia mravalricxovan ferTa tonebad da 

elferis qromatul ferebad. merqnis feri mudmivi ar aris da icvleba mzis sxivebis 

zemoqmedebiT. zogierTi saxeoba (naZvi, fiWvi, soWi, cacxvi) muqdeba, zogierTi ki (muxa, 

wifeli, aryis xe, verxvi) ufro Riavdeba. 

gamWvirvale mosapirkeTebeli afskebis zemoqmedebiT mniSvnelovnad icvleba 

merqnis ferTa maxasiaTeblebi: feris toni umniSvnelod icvleba, najeroba da sinaT-

lovneba ki matulobs. 

teqstura ganisazRvreba merqnis anatomiuri agebulebiT. 
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fers aqvs unari daamZimos an Seamsubuqos konstuqciebi. amis gaTvaliswinebiT 

avejis is konstruqciuli elementebi, romlebic metad aris datvirTuli, unda dam-

zaddes ufro muqi feris (magaliTad, avejis safuZveli), xolo naklebi datvirTvis – 

ufro Ria feris (magaliTad, karebi). 

(ix. gamosxivebis kvantebi da fotonebi, gamosxivebis Tviseba, sinaTlis sxivi, 

sinaTlis dispersia, sinaTlisaTvis, sarkuli arekvla, TeTri sinaTle, difuziuri 

arekvla, aqromatuli mxedveloba, TeTri feri). 

3.2. feris aditiuri sinTezi 

es aris sxvadasxva feris miRebis procesi, speqtris samive ZiriTadi zonis – 

lurjis, mwvanis da wiTelis gamosxivebis Serevis (Sekrebis) xarjze (nax.44). am 

ferebs uwodeben aditiuri sinTezis ZiriTad an pirvelad gamosxivebas. 

gansazRvruli TanafardobiT sami ZiriTadi feris SereviT, SeiZleba adamianis 

aRqmuli umravlesi ferebis aRwarmoeba. 

adamianis Tvalis badura Seicavs sami tipis kolboCeks, romlebic aRiqvamen 

iisfer-lurjs, mwvane-yviTel da yviTel-wiTel ferebs. aditiuri ferebis standarts 

warmoadgens feris sivrcis modeli RGB (Red, Green, Blue). 

sxvadasxva feris miRebaSeiZleba, magaliTad, TeTr ekranze sami proeqtoris 

Suqfiltrebis – lurji (Blue), mwvane (Green) da wiTeli (Red) ferebis saSualebiT. 

sxvadasxva proeqtorebidan erTdroulad ganaTebul ekranis ubnebze SeiZleba nebismieri 

feris miReba. feris Secvla miiRweva ZiriTadi gamosxivebis simZlavreebis Tanafardo-

bebis cvlilebiT. es aditiuri sinTezis erTi nairsaxeobaa, rodesac gamosxivebis Sekre-

ba xdeba damkvirveblis Tvalis gareT. 

aditiuri sinTezis kidev erTi nairsaxeobaa sivrciTi gadanacvleba. sivrciTi 

gadanacvlebis dros Tvali ver asxvavebs calke ganlagebul gamosaxulebis 

sxvadsxvaferiswvril elementebs, magaliTad, rastris wertilebs. magram, amasTan erTad 

gamosxivebis wvrili elementebi gadaadgilebian Tvalis baduraze, amitom erT da imave 

receptorze Tanmimdevrulad zemoqmedebs gansxvavebuli gamosxivebis sxvadasxva ferSi 

SeRebili mezobeli rastris wertilebi. imis gamo rom Tvali ver asxvavebs gam-

osxivebis swraf cvlilebas, is maT aRiqvams rogorc narevis fers. 
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3.3. feris subtraqtuli sinTezi 

es aris ferebis miRebis procesi TeTri feridan gamosxivebis STanTqmis 

(gamoklebis) xarjze. subtraqtiul sinTezSi axali feri miiReba feradi Sreebis 

cisferis (Cyan), mewamuris (Magenta) da yviTelis (Yellow) saSualebiT (nax.45). es  

subtraqtuli sinTrzis ZiriTadi an pirveladi ferebia. cisferi feri STanTqavs 

(TeTridan gamoaklebs) wiTel gamosxivebas, mewamuli – mwvanes, xolo mwvane – lurjs. 

imisaTvis rom subtraqtuli xerxiT miviRoT, magaliTad, wiTeli feri, saWiroa 

TeTri gamosxivebis gzaze moTavsdes yviTeli da mewamuli Suqfiltrebi. isini 

STanTqaven (gamoakleben) Sesabamisad lurj da mwvane gamosxivebas. aseTive Sedegi 

miiReba TeTr qaRaldze yviTeli da mewamuli ferebis dadebiT. maSin, TeTr qaRaldze 

miva mxolod wiTeli gamosxiveba, romelic misgan airekleba da moxvdeba damkvirveblis 

TvalSi. 

aditiuri sinTezis ZiriTadi ferebi – lurji, mwvane da wiTeli dasubtraqtuli 

sinTezis ZiriTadi ferebi – yviTeli, mewamuli da cisferi warmoqmnian damatebiT wy-

vil ferebs. damatebiT ferebs uwodeben ori gamosxivebis an ori feris nareviT war-

moqmnil aqromatul (ix. aqromatuli mxedveloba) ferebs: yviTeli+lurji, mewamu-

li+mwvane, cisferi+wiTeli. 

aditiuri sinTezis dros damatebiT ferebs iZlevian nacrisferi da TeTri 

ferebi, radgan jamSi warmoadgenen speqtris mTeli xiluli nawilis gamosxivebas, xo-

lo subtraqtuli sinTezis dros aRniSnuli ferebis narevi iZleva nacrisfer da Sav 

ferebs im saxiT, rasac am ferebis Sreebi STanTqaven speqtris yvela zonis gam-

osxivebas. ferebis warmoqmnis ganxiluli principebi safuZvlad udevs poligrafiaSi 

feradi gamosaxulebis miRebas. poligrafiuli feradi gamosaxulebis miRebisaTvis gam-

oiyeneba e.w. sabeWdi saRebavebis triada: cisferi, mewamuli da yviTeli. es aris gam-

Wvirvale saRebavebi da TiToeuli maTgani speqtris erTi zonidan gamoaklebs gam-

osxivebas. qaRaldze beWdvis dros ZiriTadi ferebis warmoqmnis sqema triadis saRebave-

biT mocemulia (nax.46).radgansubtraqtuli komponentebi araris idealuri, amitom sa-

beWdi produqtis damzadebis dros gamoiyeneba meoTxe damatebiTi Savi saRebavi. 

rogorc am sqemidan Cans TeTr qaRaldze sxvadasxva SexamebiT triadis saRebave-

bis dadebis dros SeiZleba yvela ZiriTadi (pirveladi) ferebis miReba rogorc 

aditiuri sinTezisaTvis, aseve subtraqtuli sinTezisaTvis. es viTareba amtkicebs tri-
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adis saRebaviT ferebis miRebis SesaZleblobas metad saWiro maxasiaTeblebiT feradi 

poligrafiuli produqciis damzadebis dros. 

warmoebuli ferebis maxasiaTeblebis cvlileba warmoebs sxvadasxvanairad da 

damokidebulia beWdvis xerxze. Rrma beWdvis dros gamosaxulebis gadasvla Ria feris 

ubnebidan muqisaken xorcieldeba saRebavi sisqis Sris cvlilebiT, rac iZleva 

aRwarmoebuli feris ZiriTadi maxasiaTeblebis regulirebis saSualebas. Rrma beWdvis 

dros ferebis warmoqmna warmoebs subtraqtulad. 

maRali da ofseturi beWdvis dros gamosaxulebis sxvadasxva ubnebis ferebi 

gadaicema sxvadasxva farTis rastris elementebiT. aq aRwarmoebuli ferebis maxasi-

aTeblebis regulireba xdeba sxvadasxva feris rastris elementebis zomebiT. am Sem-

TxvevaSi ferebi warmoiqmneba aditiuri sinTeziT – mcire feradi elementebis sivrciTi 

SereviT. magram iq, sadac xdeba sxvadasxva feris rastris wertilebis erTmaneTTan 

TanamTxveva warmoiqmneba subtraqtuli sinTezi. 

3.4. feris Sefaseba 

feris gazomvisaTvis, gadacemisaTvis da informaciis SenaxvisaTvis saWiroa gaz-

omvis erTiani standartuli sistema. adamianis mxedveloba SeiZleba CaiTvalos yvelaze 

ufro zust sazom xelsawyod, magram mas ar SeuZlia ferebs mianiWos garkveuli 

ricxviTi mniSvneloba da arc maTi zusti damaxsovreba SeuZlia. adamianTa umravlesoba 

ver acnobierebs ramdenad mniSvnelovania ferebis zemoqmedeba maT yoveldRiur 

cxovrebaSi. Tavis mxriv, feri polografiaSi aris muSaobis seriozuli obieqti. 

rodesac saqme midis mravalgzis aRwarmoebamde, feri erTi adamianisaTvis moCvenebuli 

`wiTlad~, meoresaTvis aRiqmeba rogorc `mowiTalo-narinjisferi~. swored amitom 

wamoiWra ricxviTi satandartebis damuSavebis aucilebloba feris gadacemis xerxebis 

sistematizaciasTan erTad. meTodebs, romlebiTac xorcieldeba feris obieqturi 

raodenobrivi daxasiaTeba da feris gansxvaveba ewodeba kolorimetriulimeTodi. 

(speqtrometria – arekvlis da gatarebis koeficientis gazomva, samferi kolorimetri 

– feris koordinatebis gazomva, densometri – simkvrivis sazomi). 

mxedvelobis samferi Teoria iZleva feris sxvadasxva tonis SegrZnebis war-

moqmnis, sinaTlovnebis da najerobis axsnis saSualebas. feris mxedvelobis sami nervis 

centris speqtraluri mgrZnobiarobis mrudebi gamoiyeneba Suqfiltrebis SerCevis dros 
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reproduqciuli kvlavwarmoqmnis (aRdgenis) procesebisaTvis da beWdvis saRebave-

bisaTvis. 

gasazomi feris raodenoba xasiaTdeba sami ricxviT, romelic gviCvenebs gam-

osxivebis Serevis fardobiT raodenobas. am ricxvebs uwodeben feris koordinatebs. 

yvela kolorimetruli meTodi dafuZnebulia sam ganzomilebaze, e.i. feris moculobi-

Tobaze. 

es meTodebi iZleva feris saimedo raodenobriv maxasiaTebels, rogorc, magaliT-

ad, temperaturis da tenianobis gazomva. gansxvaveba mdgomareobs mxolod maxasiaTebeli 

mniSvnelobebis raodenobaSi da maT urTierTkavSirebSi. sami ZiriTadi feradi koordi-

natis es urTierTkavSiri gamoisaxeba SeTanxmebul cvlilebaSi ganaTebis feris gazomvis 

dros. amitom samganzomilebiani gazomva xorcieldeba mkacrad gansaRvrul pirobebSi 

standartizirebuli TeTri feris dros. 

amgvarad, feri kolorimetrul gagebaSi erTmniSvnelovnad ganisazRvreba gasazomi 

gamosxivebis speqtris SedgenilobiT, feris SegrZneba ki araerTmniSvnelovnad gan-

isazRvreba gamosxivebis speqtris SedgenilobiT da damokidebulia dakvirvebis piro-

bebsa da ganaTebis ferze. 

Tanamedrove poligrafiuli warmoeba iTvaliswinebs ferebis fizikuri etalone-

bis sistemebiTmuSaobas. msgavsi etalonis rols SeiZleba asrulebdes beWdvis nabeWdi, 

mocxebuli saRebavi an feris Pantone sistema, romelic warmatebiT gamoiyeneba bevr 

SemTxvevaSi. magram, rodesac warmoebis ubnebi erTmaneTisagan daSorebulia mniSvnelovan 

manZilze, maSin feris fizikuri etalonebis sistemebis gamoyeneba gaZnelebulia. 

SemkveTs, dizainers, mxatvars, skaneris operators, mbeWdavs da a.S. –yvela maTgans aqvs 

ferebis fizikuri etalonebis damuSavebis da erTmaneTisaTvis gadacemis sirTuleebi. 

TviToeul etapze miiReba subieqturi gadawyvetileba, romelic damokidebulia individ-

ualur aRqmazeda gansazRvruli ferebisaTvisdaSvebebze. am mizezis gamo warmoebebi, sa-

dac amzadeben ferad produqcias, ukve didi xania acnobiereben ferebis vizualuri 

aRqmis Sefasebis ufro obieqturi meTodebis damuSavebis saWiroebas. 

obieqtidan gamomavali talRebis sigrZeebis Sexameba – es speqtris monacemebia, 

romlebic miiReba sagnidan areklili yvela talRis analizis safuZvelze. aseTi ana-

lizis dros ganisazRvreba TviToeuli talRis sigrZis procentuli Semcveloba. am ti-

pis gazomvebi SeiZleba ganxorcieldes mxolod speqtrofotometris saSualebiT, rom-

lebic, Tavis mxriv, unda manipulirebdes obieqtiuri maCveneblebiT. 
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3.5. ferebis sivrce 

1931 wels ganaTebis saerTaSoriso komisiis CIE (Comimission Internationole de 

L’Eclarage) mier SemoTavazebuli iyo maTematikurad gaangariSebuli feris sivrce XYZ, 

romlis SigniT Cadebulia adamianis TvaliT xiluli mTeli speqtri. sabazo saxiT Ser-

Ceuli iyo ferebis realuri sistema (wiTeli, mwvane da lurji), xolo erTi koordi-

natis meoreSi Tavisufali gadaTvla iZleva sxvadasxva saxis gazomvebis Sesrulebis 

saSualebas. SemoTavazebuli sivrcis naklia araTanabari kontrastuloba da sistemis 

arasakmarisi srulyofileba. aman gamoiwvia CIE-s 1976wels mieRo axali Tanabar-

kontrastuli sistema sivrceebiT Luv da Lab, romelic bazirebulia imave XYZ. 

ferebis es sivrceebi miRebulia damoukidebeli kolorimetruli sistemis 

CIELuv da CIELab safuZvlad. iTvleba, rom pirveli sistema ufro metad pasuxobs 

aditiuri sinTezis, xolo meore ki – subtraqtuli sinTezis pirobebs. 

amJamad feris sivrce CIELab (CIE-76) aris ferebTan muSaobis saerTaSoriso 

standarti. sivrcis ZiriTadi upiratesobaa – ferebis monitorebze aRwarmoebis, aseve 

informaciis Seyvanis da gamoyvanis mowyobilobebisagan damoukidebloba. es poligra-

fiul saqmianobaSi udavod mniSvnelovani faqtoria, radganac is iZleva ferebis sxvao-

bis Sefasebis saSualebas ara marto ferebis erTeulebSi, aramed nebismieri sikaSkaSis 

ferebSic, romelsac aRiqvavs adamianis Tvali. CIE standartis saSualebiT SeiZleba 

aRwerili iyos yvela feri, romelsac aRiqvams adamianis Tvali. 

aseTi sivrce warmodgenilia nax. 47-ze. 

zogierT SemTxvevaSi gamosaxulebis kritikul elementebs warmoadgens logos 

tipis feri an samaxsovro ferebis zusti aRwarmoeba. adamianis Tvali amCnevs feris 

Secvlas mxolod e.w. feris zRurblis SemTxvevaSi. Tanamedrove speqtrometrebSi gam-

oyenebuli teqnologiebiT SeiZleba aRniSnuli faqtoris gaTvaliswineba da origi-

nalidan feris gadaxris sididis gansazRvra, romelsac ewodeba feris gansxvavebis 

maCvenebeli ∆ : ∆ = − + − + − , 
sadac L, a, b – originalis feris kordinatebia, xolo L’, a’, b’– gazomvis dros 

realurad miRebuli feris sinjis, beWdvis anabeWdis da a.S.  

es gazomva iZleva operatiulad da zustad ganisazRvros beWdvis teqnologiuri 

reJimebis SesaZlo koreqtirebis SesaZlebloba, magaliTad miwodeba saRebavis, 
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datenianebuli xsnaris, wneva sabeWd wyvilSi an cnobierebis winaswari Setana ker kidev 

beWdvis momzadebis stadiaze, magaliTad, feris koreqcia. 

warmodgena, rogor muSaobs interfeisi LCH,SeiZleba gamartivebuli modeliT 

feris sivrceSi CIELab warmodgenilia nax. 49,50,51. sikaSkaSe icvleba qvemodan zeviT, 

e.i. matulobs cilindris fuZidan zeda nawilisaken (nax. 48). 

es niSnavs, rom SeiZleba sikaSkaSis koreqtireba, sxva parametrebis najerobis da 

feris tonis Seucvlelad. najeroba matulobs centridan wrewirisaken (nax. 49).tonis 

mniSvneloba icvleba wreze (nax. 50). 

adamianis Tvali ganasxvavebs feris did cvlilebas sinaTlovnebis koordinatis 

mixedviT, vidre feris tonis an najerobis koordinatebiT. feris gazomvis Semdeg, ma-

Tematikurad gaiangariSeba elifsi standartuli feris irgvliv feris tonis, najero-

bis da sinaTlovnebis gansazRvruli  koordinatebiT (nax. 51). elifsi Tavis mxriv war-

moadgens uamrav misawvdom ferebs da avtomaturad varirebs zomebiT da formiT sinaT-

lis sivrceSi ganlagebasTan damokidebulebiT.(nax. 52) mocemulia feris sivrceze Lab 

elifsebis variacia. rogorc naxazidan Cans, elifsebi sinaTlis sivrcis narinjisfer 

nawilSi ufro grZelia vidre mwvaneSi, xolo elifsis zomebi icvleba najerobis da 

sinaTlovnebis cvlilebasTan damokidebulebiT. 

feris tonebis gansxvavebis gansazRvris axali meTodi (1989 w.,CIE) dafuZnebu-

lia `elifsur aRweraze~. momxmarebels eZleva parametruli maCveneblebis Tavisufali 

arCeva sinaTlovnebisaTvis an sikaSkaSisaTvis (KL), najerobisaTvis (KC) da feris 

tonisaTvis (KH). rodesac es parametrebi Tanatolia SeiZleba CaiTvalos, rom Sedare-

bis an gazomvis pirobebi aris `ZiriTadi~. 

2000 wlis dasawyisSi SemoTavazebuli ferebis gansxvavebis CIE2000 axali Se-

faseba amyarebs ara marto sinaTlovnebis, najerobis da feris tonebis Tanafardobas, 

aramed maT erTmaneTze urTierT gavlenas sinaTlis sivrceSi ganlagebaze 

damokidebulebiT. 

amJamad, praqtikaSi gazomvis erTeulis, feris sivrcis da feris sxvaobis mniS-

vnelobebis arCeva damkvidrebulia bilmaieris xuT ZiriTad wesze, romelic Camoyalibda 

samocdaaTian wlebSi misi samecniero kvlevebis Sedegad: 

 gazomvis erTiani meTodis arCeva da misi mudmivi gamoyeneba; 

 yovelTvis gazomvis Catarebis pirobebis zusti codna; 
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 mizanSewonili ar aris sxva saangariSo formulebiT miRebuli feris gan-

sxvavebis konvertireba; 

 mxolod ferebis gansxvavebis gamoyeneba, rogorc pirveli miaxloeba dad-

genil gansxvavebasTan, sanam isini ar iqnebian dadasturebuli vizualu-

rad; 

 yovelTvis saWiroa damaxsovreba, rom SemkveTi fers ar Rebulobs an 

fers iwunebs cifrebiT – misTvis mTavaria mxedvelobiTi aRqma. 

Tavi IV. moculobiTi zedapiris mopirkeTeba 

4.1. mopirkeTebis 3D-teqnologiebi 

Tanamedrove avejis xarisxis amaRlebis mudmivi moTxovna, misi gare saxis da es-

Tetikis gaumjobeseba iTxovs avejis dizainSi sxvadasxva moculobiTi elementebis sul 

ufro farTod gamoyenebas. xarisxiani magari lariqsis (rbilwiwvovanis) da tropikuli 

saxeobebis deficitma, aseve maTze fasebis zrdam gamoiwvia avejis warmoebaSi sxvadasxva 

filovani masalebis da zedapirebis gamoyvanis axali xerxebis gamoyeneba. 

moculobiTi frezvis ganviTarebam da cifruli programuli marTviT safrezi 

Carxebis gavrcelebam sagrZnoblad gaaadvila merqnis filebisagan (MDF – merqan-

boWkovani saSualo simkvrivis, merqanburbuSelovani, masiuri merqnis Sewebili fari) 

damzadebuli faris namzadebis fenobze da nawiburze reliefis formireba. 

magram erTdroulad avejis detalebisadmi gazrdilma moTxovnebma gamoavlina 

siZneleebi, romlebic Tan axlavs laqsaRebavi masalebiT zedapirebis gamoyvanis 

tradiciul meTodebs. xSirad isini ver pasuxoben verc momxmareblebis da verc war-

moebis Tanamedrove teqnologiebismoTxovnebs. 

reliefuri zedapirebis galaqvis da SeRebvis yvela cnobil meTods aqvs mravali 

mniSvnelovani nakli. 

pirvel rigSi, es siZneleebi dakavSirebulia dafarvis dadebis Tanabar-

zomierebasTan, merqnis masalebis calkeul zedapirze merqnis teqsturis imitaciis Se-

qmnis utyuarobasTan da a.S. mniSvnelovan nakls warmoadgens agreTve is, rom dafarva 

ar aris xangrZlivi. droTa ganmavlobaSi laqebi bneldeba, xolo emalebi xundeba, gan-

sakuTrebiT ultraiisferi dasxivebis speqtris Semadgenlis – dRis sinaTlis 

zemoqmedebis qveS. amasTan reliefur zedapirze laqsaRebavi masalebis dadeba da-
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kavSirebulia atmosferoSi sxvadasxva aqroladi nivTierebebis gamoyofasTan da laqis 

an emalis nawilakebis gafrqvevasTan. 

nakeTobis xangrZlivi eqspluataciis dros tenianobis cvlilebis da fuZe Sris 

araTanabari Cajdomis gamo dafarva skdeba krakeluri badis warmoqmniT, dafarva nawi-

burebze da pirapirebze SeiZleba aSrevdes, maTze aucileblad gamoCndeba anaxleCebi. es 

defeqtebi praqtikulad gardauvalia, isini droTa ganmavlobaSi SeimCneva yvela 

galaqul da SeRebil zedapirebze, ramac gansazRvra maTi Rirebuleba – warmoiSva iseTi 

cnebebi, rogoric aris siZvelis nadebi an Jangaro. magram avejze aseTi nadebis miReba 

sagaranto vadis damTavrebis Semdeg(ukve misi erTi-ori wlis eqspluataciis Semdeg) 

momxmareblisaTvis arc Tu ise misaRebia. 

reliefuri zedapirebis gamoyvanis xerxi merqnis teqsturis imitaciiT sxvadasva 

plastmasis fuZeze Termoplastikuri afskebiT*maTi mopirkeTebis gziT iZleva umrav-

lesi aseTi naklovanebebis Tavidan acilebis saSualebas. es xerxi pirvelad da-

muSavebuli iyo gasuli saukunis samocdaaTiani wlebis bolos. 

bolo wlebSi miRweulia merqnis teqsturis da faqturis afskebis imitaciis 

iseTi maRali xarisxi, rom pirveli SexedviT isini arc ki gamoirCeva merqnis galaquli 

zedapirebidan. maTi simtkice ufro adre gamoyenebul afskebTan SedarebiT mniSvne-

lovnad aris gazrdili. aman sagrZnoblad aamaRla maTi winaaRmdegoba cveTisadmi da 

nakawrebis warmoqmnisadmi. 

Tanamedrove polimerul afskebs brtyeli da reliefuri zedapirebis mopir-

keTebisaTvis aqvT feris maRali stabiluroba da mdgradoba temperaturis zemoqme-

debisadmi, magaliTad, zedapiris anTebul sigaretTan kontaqtis dros, zedapiris qimiu-

ri medegoba masze moxvedrili sayofacxovrebo gamxsnelebis da sxva msgavsi siTxeebis 

zemoqmedebisadmi. adreuli periodisaTvis damaxasiaTebeli naklovanebebi dRes ufro 

naklebadvlindeba da maT mier warmoqmnili dafarvebi ara marto tolfasia laqsaRebav 

dafarvasTan simtkiciT, aramed maTxSiradac aRemateba. 

laqsaRebavi masalebis dadebis da Srobis (gamyarebis) xerxebisagan damouki-

deblad, laqsaRebavi masalebi yovelTvis warmoadgenen xanZris da afeTqebis wyaros, 

romelic ufro maRalia vidre webos dadebis dros, rac aucilebelia zedapirebis af-

skebiT mopirkeTebisaTvis. 

*afski-igivea rac gamosayvani firi 
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Seudareblad martivia TviT imitaciis teqnologia – mTlianad gamoricxulia 

iseTi operaciebi, rogoric aris laqis da emalis dadeba, maTi Sroba, laqis 

Sualeduri xexva da a.S. es ki iZleva energoresursebis Zalian did ekonomias. 

dRes bazarze SemoTavazebuli mosapirkeTebeli firebis asortimenti da maTi 

qimiur-fizikuri Tvisebebi gamudmebiT umjobesdeba. avejis detalebis arabrtyeli da 

reliefuri zedapirebis mopirkeTebis teqnologias evropaSi uwodeben 3D-mopirkeTebas 

(3 Dimension– samkoordinatiani, moculobiTi). 

am teqnologiis mniSvnelovan upiratesobas warmoadgens detalis zedapirze 

praqtikulad nebismieri naxatis miRebis SesaZlebloba, rac xSirad gamoricxulia 

merqnis masalebis zedapirebis finiSuri gamoyvanis an gamWvirvale laqebis dadebis 

dros. firis swored es SesaZlebloba iZleva saSualebas praqtikulad erTi operaciiT 

merqnis nebismieri masalis namzads, romelsac ar aqvs lamazi teqstura misces sasur-

veli gare saxe. 

swored amitom xdeba aseTi mimzidveli mopirkeTebis 3D-teqnologiebi. maRali 

xarisxis avejis yvela Tanamedrove mwarmoeblebisaTvis mopirkeTebis 3D teqnologiebSi 

gamoiyeneba vakuumuri mowyobilobebi, membranuli da umembrano wnexebi. 

mopirkeTebis 3D teqnologiis operaciebia – namzadze webos dadeba, misi Sroba, 

dasawnexi paketis awyoba, firis da webos gaxureba, namzadis reliefur zedapirze gax-

urebuli firis miWera, dayovneba, wnevis moxsna, firis gaWra (detalebis dacalkeveba) 

da kidulebis SemoWra. miuxedavad moCvenebiTi simartivisa, am teqnologiis realobaSi 

arsebobs uamravi iseTi wvrilmani, romelic gansazRvravs gamoyenebuli mowyobilobis 

konkretul aRWurvilobas, aseve mopirkeTebis dros gamoyenebul xerxebs. 

martivi vakuumuri mowyobilobebis an maT safuZvelze e.w. `wnexebis~ gamoyeneba, 

romlebSic ganmuxtva warmoiqmneba mxolod firis qveS masze damatebiTi wnevis gam-

oyenebis gareSe friad SezRudulia. amis mizezi aris Zalian patara sxvaoba bunebriv 

atmosferul wnevasa da vakuumuri tumboTi warmoqmnil ganmuxtvis sidides Soris, rac 

rogorc wesi ar aris sakmarisi mosapirkeTebeli masaliT reliefis Rrma formebis 

gameorebisaTvis da dawebebis dros fuZeSresTan misi saimedo miWerisaTvis. es iwvevs 

Rruebis warmoqmnis riskebs mosapirkeTebel masalasa da reliefis Sezneqili mo-

nakveTebis Sreebs Soris. Rruebis arseboba iwvevs gaglejvebs da uxarisxo dawebebas, 

rac warmoqmnis mopirkeTebis aSrevebas, gansakuTrebiT detalis wiboebze. 
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amitom maRalxarisxiani avejis warmoebisaTvis sul ufro farTod gamoiyeneba 

membranuli da umembrano wnexebi, romlebSic maRali wneva warmoiqmneba namzadis zemoT, 

rac mopirkeTebis dros uzrunvelyofs detalTan firis ukeT miWeras da Sesabamisad 

misi ufro mtkiced miwebebas. 

umembrano wnexebi umTavresad gamoiyeneba reliefis mopirkeTebisaTvis SedarebiT 

mcire siRrmisprofiliT. saqme imaSia, rom reliefis didi siRrmis dros gaxurebuli 

Termoplastikuri firis simtkice xSirad arasakmarisia firis gaWimvisaTvis. firis qveS 

vakuumis momatebuli sxvaobis da mis Tavze wnevis zemoqmedebiT firisarasakmarisi gax-

urebis dros mosapirkeTebeli namzadis napirebze da naRunebis zonebSi is xSirad gan-

icdis wyvetas, rac mniSvnelovnad saxifaToa mcire sisqis firebisaTvis. 

reliefis mopirkeTebis dros membrana ikavebs firis misi formis Secvlis dros 

da uzrunvelyofs firTan siTbos Tanazomier miyvanas, rac saSualebas iZleva sxva 

Tanabari pirobebis SemTxvevaSi gamoyenebuli iyos mcire sisqis ufro iafi firi. 

dReisaTvis mopirkeTebis 3D teqnologiis ukanasknel miRwevas warmoadgens e.w. 

samganzomilebiani membranuli wnexebis damuSaveba. am wnexis pirvel kameras warmoadgens 

are namzads da firs Soris, meore – firs da membranas Soris, mesame – zona membranas 

da wnexis zeda filas Soris, aRWurvili gamaxureblebiT. 

samive kameraSi wnevis da temperaturis damoukidebeli marTvis SesaZlebloba 

iZleva adre miuRweveli Sedegebis miRebis saSualebas. Tavisebureba imaSia, rom namza-

dis da firi Tvisebebze damokidebulebiT SeiZleba winaswar ganxorcieldes firi mem-

branasTan miWera da misi kontaqturi gaxureba, ris Semdeg firi rCeba ra membranasTan 

mWidrod miWerili, masTan erTad ekvris namzads da iZleva gansakuTrebiT Rrma pro-

filebis mopirkeTebis saSualebas an membranas da firs Soris haeris miwodebis xarjze 

xdeba maTi dacalkeveba uSualod namzadis zedapirTan Sexebis win. 

meore SemTxvevaSi firis miWera pirvel kameraSi xdeba vakumis Seqmnis xarjze, 

romelsac mTel Tavis zedapirze aqvs Tanabrad ganawilebuli zusti temperatura.  am 

process uwodeben wnexvas sinqronuli dawoliT, miuxedavad imisa, rom is gvagonebs 

umembrano wnexvas, miiReba principulad sxvagvari Sedegi – uzrunvelyofili iqneba 

mopirkeTebuli dafarvis maRali stabiluroba da srulad gamoiricxeba wuni firis 

gawyvetis mizeziT. 

sxvadasxva filovani masalebis gamoyenebis SesaZlebloba iq, sadac adre iyeneb-

dnen mxolod naturalur merqans, mza detalebis zedapirebis maRali xarisxi, mopir-
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keTebulia Tanamedrove firebiT, da avtomatizaciis procesis maRali done, namzadebis 

ganlagebis optimaluri optoeleqtronuli inteleqtualuri da ricxviTi programuli 

marTvis sistemebis gamoyenebis CarTva, winaswar optimizirebuli program-

`receptorebis~ anawyobiT, saerTo teqnologiuroba da firis farTo arCevani – erTi 

tonis an sxvadasxva teqsturiT – yvelaferi amiT mopirkeTebis 3Dteqnologia avejis 

arabrtyeli da reliefurielementebis laqsaRebavi masalebiT gamoyvanis xerxebis 

mimarT ukonkurentoa. 

axali obieqtebis Sesaqmnelad 4D beWdva gulisxmobs ara marto sami 

ganzomilebis gamoyenebas, aramed drois faqtorsac – meoTxe ganzomileba (nax.53). 

4.2. teqnologiebi da masalebi 3D panelebis damzadebisaTvis 

dRes kedlis samganzomilebiani gamosaxulebis ideis gansaxiereba xdeba Tanamed-

rove masalebSi. Tanamedrove teqnologiebis wyalobiT gaCnda yvelaze rTuli da 

unikaluri moculobiTi gamosaxulebebis Seqmnis SesaZlebloba. 3D panelebi (nax. 54) 

warmoqmnian myudro atmosferos oTaxebSi, saxlebSi, sastumroebSi, maRaziebSi, barebSi, 

ofisebSi, restornebSi. isini advilad montaJdebian xis Semonakerze da ar saWiroeben 

specialurad Senobis kedlebis da Weris gasworebas. 

panelebis qveS damatebiT SeiZleba damontaJdes Termoizolacia, daimalos 

eleqtrogayvaniloba, kabelebi, saventilacio sistemebi. 

3D panelebis ZiriTadi Rirebulebebia: 

 ganumeorebeli gare saxe da unikaluri dizaini; 

 masalebis, naxatebis, ferebis Sexamebis, faqturis didi asortimenti; 

 nakeTobebis sxvadasxvanairi formebis gamodgoma nebismieri interi-

erisaTvis; 

 nebismier dros SeiZleba Seicvalos panelis feri, agreTve SeiZlebelia 

panelebis mooqvra; 

 panelebs 3D efeqtiTamzadeben mxolod sufTa ekologiuri masalebisagan; 

 panelebis warmoebis dros gansakuTrebuli yuradReba eqceva maT 

xanZarsaSiSroebas; 

 isini ar Seiwoven garemodan suns; 

 maT kargad icaven meqanikuri dazianebisagan. 

3D panelebis damzadebis teqnologia Sedgeba sami etapisagan: 
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 pirvel etapze muSavdeba reliefis gamosaxuleba, eskizi da kompiuteru-

li modeli; 

 meore etapze masalaze dizainis ideebis gadatana da damuSavdeba mocemu-

li parametrebiT; 

 mesame, saboloo, etapze mza panelebis gamoyvana. 

3D panelebis saboloo dafarvisaTvis gamoiyeneba: saRebavi, emali, tyavi, poli-

vinilqloridis (pvq) firi, Zvirfasi xis saxeobebis Sponi, wifeli, ebonis xe, muxa, ka-

kali, vavonis fesvebi (adgilsamyofeli aSS. vavonis xe, yofili sekvoia, izrdeba mari-

posas (Mariposa Grove) WalaSi, iosemitis nacionalur parkSi (Yosemite National Park, 

aSS). 

yvela CamoTvlili dafarva aris Zalian mtkice, xangamZle, aqvT xanZar-

sawinaaRmdego gaJRenTa da ekologiurad sufTa masala. emaliT dafarul panelze 

SeiZleba luminescenciuri Sris dadeba. TviT dafarva sruliad usafrTxoa adamianis 

janmrTelobisaTvis. aseTi paneli dRisiT 6-8 sT. ganmavlobaSi agrovebs sinaTlis ener-

gias, Rame ki iwyebs naTebas. aseTi damuxtva uwyveti naTebisaTvis samyofia aTi saaTis 

ganmavlobaSi. 

pvq firis saSualebiT xdeba naturaluri dafarvis imitacia kaklis, tyavis da 

emalis msgavsad. 

3D panelebis damzadeba SeiZleba nebismieri masalisagan, romlisagan formirdeba 

Cveulebrivi panelebi: alumini, polivinilqloridi (pvq), MDF, merqanboWkovani fila, 

naturaluri xe, TabaSiri. 

aluminisagan damzadebuli 3D panelebi (nax. 55) yvelaze ufro farTod aris 

gavrcelebuli. naxatis dadeba xdeba perforaciiT, Semdeg naxati ifareba laqiT. am pan-

elebis Rirebulebebia: mcire wona, advilad damuSavebadia, xanZarusafrTxo, tenmedegi, 

Zalian mtkice, aqvs eqspluataciis didi vada, ar ganicdis korozias. 

3D panelebis damzadebisaTvis polivinilqloridi (pvq) (nax. 56) popularobiT 

meore masalaa. es panelebi xasiaTdebian iseTive RirebulebiT, rogoriTac aluminis pan-

elebi, magram aqvT mniSvnelovnad dabali Rirebuleba. pvq-sagan amzadeben Semdegi saxis  

3D panelebs: sarkuli, gluvi, teqsturuli, perforirebuli. 

panelis TviToeul saxes aqvs Tavisi daniSnuleba. perforirebuli panelebi war-

matebiT gamoiyeneba gaTbobis batareebis morTvisaTvis. brtyeli da sarkuli panelebis 

gamoyeneba SeiZleba kedlebis, tixrebis, karebis da a.S. gamoyvanisaTvis. plastikis pan-
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elebs aqvT gansakuTrebiT mcire wona da maRali simtkice. es mniSvnelovnad amsubuqebs 

samontaJo samuSaoebs. 

merqnboWkovani fila MDF (Medium Density Fibreboards – saSualo simkvrivis) 

3D panelebis (nax. 57) damzadebisaTvis erT-erTi Zviri masalaa. es masala miiReba 

Zalian wvrili xis naxerxisagan maRal temperaturazemSrali wnexviT. ekologiurad 

sufTa, Semkvreli nivTiereba TviT merqanSi Semavali ligninia. 

mcenareSi ligniniasrulebs ormag rols: qsovilis meqanikuri gamagreba da uj-

redis dacva qimiuri, fizikuri da biologiuri zemoqmedebisagan. 

yoveli axali panelis seriisaTvis saWiroa sakuTriv pres-formebis damzadeba, 

rac aisaxeba mza namzadis Rirebulebaze. MDF-is 3D panelis zedapiris reliefi 

SeiZleba gakeTdes pewiani, mqrqali, iseTic, romelic sibneleSi anaTebs, xolo ferebis 

arCeva saerTod SeuzRudavia. kedlis 3D panelebi advilad montaJdeba. isini ar 

saWiroebs gansakuTrebul movlas, gamoirCeva maRali simtkiciT, tenmedegobiT da bger-

TaizolaciiT. MDF panelebi Tavisi usafrTxoebis da ekologiurobis wyalobiT gamo-

sadegia sacxovrebeli Senobebis, maT ricxvSi saZibenlebis da sabavSvo oTaxebis ga-

formebisaTvis. 

merqanboWkovano fila (nax. 58) uwin ar iTvleboda ekologiurad sufTa masalad, 

radganac misi warmoebis dros gamoiyeneboda mavnebeli fenolformaldehidis fisebi. am-

Jamad maT sul ufro xSirad anacvlebenligniniT. es naturaluri Semkvreli nivTiereba 

merqnidan gamoiyofa wnevis da maRali temperaturis zemoqmedebis qveS. panelebs am-

zadeben merqnis boWkoebidan xaliCis saxiT formirebuli masisagan cxlad wnexvis pro-

cesSi. is sakmaod kargad itans gadidebul tenianobas, magram ver uZlebs wylis pir-

dapir moxvedras. aseTi panelebi ar iTxoven gansakuTrebul movlas, sakmarisia zogjer 

maTi gawmenda sufTa wyliT. kidev erTi masala, romlisagan amzadeben 3D panelebs – 

merqanburbuSelovani filaa (nax. 59), romelicmzaddeba sawarmoo narCenebiT (naxerxi, 

burbuSela) gaJRenTili Semkvreli nivTierebisagan. aseTi filebis saSualebiT SeiZleba 

mravalferovani kompoziciebis aRwarmoeba. 

sakmaod didia damcavi firiT dafaruli panelebis gamoyenebis vada, ver uZleben 

maRaltenianobas, temperaturis mkveTr vardnas, ar SeiZleba maTi gamoyeneba koWebis da 

saabazano oTaxebis mopirkeTebisaTvis, aqvT ufro mcire simtkice, vidre merqans, da-

muSavebis dros ifxvneba, Zalian mouxerxebelia montaJis dros. 
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Sida kedlebis gamoyvanisaTvis erT-erTi Zalian Zviri masalaa – naturaluri xisagan 

damzadebuli 3D panelebi (nax. 60). aseTi panelebis damzadebisaTvis yvelaze ufro xSirad 

gamoiyeneba xis Semdegi saxeobebi: Txmela, muxa, nekerCxali, kedari. kedlis xis panelebi 

Senobas aZlevs darbaisul saxes. es panelebi ar saWiroebs gansakuTrebul movlas. xis 3D 

panelebis vargisianobis gaxangrZlivebisaTvis saWiroa periodulad maTi cviliT gaprialeba 

an gaJRenTa specialuri SedgenilobiT. cvili panelis zedapirze abrkolebs bzarebis gaCe-

nas. maRali tenianobis SenobebSi xis panelsa da kedels Soris saWiroa saventilacio 

RriWos arseboba. merqnis 3D panelebis mTavar Rirebulebas warmoadgens misi ekologiuri 

sisufTave, rac sasikeTod moqmedebs adamianis janmrTelobaze. 

Senobis gamoyvanaSi axali mimarTulebaa TabaSiris panelebi 3D efeqtiT (nax. 61). 

kedlebis morTva TabaSirisgan damzadebuli samganzomilebiani gamosaxulebebiT daiwyes 

jer kidev Zvel egvipteSi axal welTaRricxvamde. 

Tavisi gasaocari esTetikurobis da naxatis mravalferovnebis wyalobiT, aseve 

ganusazRvreli ferebis gamiT, TabaSirisgan damzadebuli panelebis daxmarebiT Senobis 

gamoyvanis dros SeiZleba nebismieri stilis gansaxiereba: retro, klasikuri, egzoti-

kuri. TabaSiris panelebis damontaJeba SeiZleba nebismier zedapirze. erTaderTi pirobaa 

– zedapiri unda iyos Tanabari. am panelebze ar moqmedebs teni, amitom SeiZleba maTi 

gamoyeneba nebismier SenobaSi. 

TabaSiris panelebs aqvs maRali xanZarsaSiSroeba. finiSuri gamoyvanis Semdeg pan-

elebs ar esaWiroeba gansakuTrebuli movla, martivia maTi damontaJeba, aseve damatebiT 

warmoqmnian bgerebis da siTbos izolacias. 

3D nawiburi warmoadgens axali Taobis nawiburs, damzadebulia gamWvirvale 

akrilisagan (polimeTilmetakrilati), xangrZlivia misi Senaxvis vada. akrilis gamWvir-

valoba metia minis gamWvirvalobaze. gansakuTrebuli samganzomilebiani efeqti miiReba 

dekoratiuli Sris nawiburis Sida zedapirze dadebis xarjze. imis gamo, rom dekori 

nawiburis Sida zedapirzea, is mTlianad daculia radiusuli frezvis dros da nakeTo-

bas aZlevs erTgvarovan saxes. amrigad, gamoiricxeba CarCosebri efeqti da iqmneba 

filis nawiburSi nakeris gadasvlis efeqti. nawiburis abreSumisebri mqrqali zedapiri 

daiyvaneba nebismier aucilebel brwyinvalebamde. nawiburis Sida zedapirze dekoris 

ganTavsebis gamo TviT dekori maRali datvirTvebis drosac ar icviTeba da ar ziandeba. 

meqanikuri datvirTvebi, rogoric aris nakawrebi an anabeWdebi, advilad swordeba 

moprialebiT. 
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nawiburi 3D da nawiburi ABS (akrilonitrilbutadienstiroli), gamoiyeneba pan-

elebis, MDF-UV fasadebis, aseve MDF panelebis damuSavebisaTvis. akrilis nawiburi 

advilad magrdeba zedapirze. nawiburi ABS Seqmnilia gaumjobesebuli teqnologiiT, 

odnav sqelia akrilis nawiburze da aqvs ufro najeri feri. nawiburis ferebis farTo 

asortimenti (21 feri) iZleva misi ferebis, panelis da filebis masalebis ferebTan 

mSvenierad Sexamebis saSualebas. 

 

tradiciuli Sponis mimarT inovaciuri midgoma. 

specialur wnexebSi rogorc liTonisa da plastiuri masisaTvis SesaZlebelia 

3D formis miniWeba, aseve SesaZlebeli gaxda Rrma formebis miniWeba SponisaTvis. es 

teqnologiebi SesaZlebels xdis Sponisgan damzaddes Zalian moxerxebuli skamebi da 

savarZlebi, aseve avtomobilis interierisaTvis Zalze rTuli formebi da sxva 3D na-

keTobebi. 

Sponis zedapiris damuSavebis saxeebi: 

1. Rough/wave Sponi (Sponis zedapirs amuSaveben figuruli danebiT, ris 

Sedegadac zedapiri Rebulobs uCveulo formas); 

2. 3D mxatvruli Sponi (Rough/wave Sponis zedapirze xdeba specialuri 

saRebavis dadeba, Semdeg, saxex Carxze nawili saRebavis aZroba, zedapiris 

RrmulebSi misi Catoveba); 

3. Cracked paneli; 

4. Pur Sponi (Sponis axda asakovani xis tanidan an moridan); 

5. satorso Sponi; 

6. Sun Wood Sponi (Sponis zedapirze naxatis aRniSvna). 

7. Sponi fine-line – naturaluri xisagan rekonstruirebuli Sponia. 

4.3. 3D da 2D polivinilqloridisfirebi zedapirebis mopir-

keTebisaTvis 

 firi profiluri grZivi nakeTobis gadakvrisaTvis (laminacia) an 2D firi. 

firis mocemuli kategoria gamoiyeneba nebismieri masalis, rogoric aris merqani, 

plastiki (polivinilqloridi) an liToni (alumini), grZivi nakeTobebis gad-

akvrisaTvis. profilis mopirkeTeba xorcieldeba mosapirkeTebel danadgarze 
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(Carxi grZivi profiluri nakeTobis gadakvrisaTvis). gadakvrisaTvis gamoiyeneba 

Txeli firebi (1,2-dan – 0,25 milimetramde). 

 firi, gluvi zedapirebis kaSirebisaTvis an 2D firis es saxe gamoiyeneba 

swori zedapirebis mopirkeTebisaTvis, rogoric aris: panelebi (pvq da MDF), 

filebi (MDF da merqanburbuSelovani), korpusuli avejis kedlebi, karebis 

brtyelebi, kaSirebis danadgarebiT (kaSireba – germ. Kaschieren – gadakvra, dub-

lireba, laminireba). aqve damatebiT unda aRiniSnos, rom polimeruli firebis 

gamoyeneba erTob SezRudulia merqanburbuSelovani filebis mopirkeTebisaTvis, 

miRebuli dafarvis dabali fiziko-meqanikuri maxasiaTeblebis da dabali 

Tbomedegobis gamo. am miznebisaTvis gamoiyeneba ufro Txeli firebi 0,25 

milimetramde, ufro xSirad 0,1; 0,15; 0,17 mm. 

 firi fanjrebis profilebis laminirebisaTvis. 

fanjrebis/karebis profilebis laminirebisaTvis gamoiyeneba orSriani pvq 

firebi sisqiT 0,2 mm. akrilis zeda SriT ultraiisferi gamosxivebisgan dasaca-

vad. 

dekoratiuli pvq firebis kategoriebi zedapirebis mopirkeTebisaTvis mocemulia 

cxrilSi 2. 

cxrili 2 

firis 

tipi 
kategoria masala ZiriTadi nakeTobebi mowyobiloba 

3D 

moculobiTi 

dafrezili de-

talebis mopir-

keTeba (3D te-

qnologia) 

MDF, merqanburbuSelo-

vani fila 

 avejis fasadebi 

 sawolis sazurge-

ebi 

 karebis zesadebebi 

 avejis dekoratiu-

li elementebi 

membranul-

vakuumuri 

wnexi 

2D 

grZivi pro-

filuri na-

keTobebis 

mopirkeTeba 

pvq, AL, MDF, xe 

 CarCosebri profi-

li 

 karis profili 

 plinTusi, lavgar-

dani 

 gamosayvani pro-

fili 

danadgari 

grZivi na-

keTobebis gad-

akvrisaTvis 

(mosa-

pirkeTebeli 

Carxi) 

2D gluvi zeda-

pirebis kaSireba 

merqanburbuSelovani 

fila, MDF, pvq, li-

Toni 

 fanjris rafebi 

 panelebi 

 avejis Sida 

kedlebi 

kaSirebis 

danadgarebi 

2D 
konstruqciuli 

profilis lam-

inireba 

pvq, xe 
 fanjara 

 Sesavali kari 

profilis 

laminirebis 

danadgari 
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4.4. 3D – beWdva merqnis masalebis gamoyenebiT 

Cveulebriv 3D-beWdvis dros gamoyenebuli masalebidan pirvel rigSi gvaxsenebda 

plastikebi, firebi an liTonebi. magram amJamad 3D-beWdvisaTvis mizanSewonilad miaC-

niaT merqani – naturaluri masala unikaluri esTetikuri TvisebebiT. 3D teqnologia 

infografikis saSualebiT aris swrafi, martivi da TvalsaCino. 

kompania Voxeljet, romelic dakavebulia msxvilgabaritiani obieqtebis 

beWdvisaTvis didsiCqariani 3D-printerebis SeqmniT, amuSavebs axal masalebs qviSis, 

keramikis, cementis da merqnis naxerxis gamoyenebiT. Voxeljet printerebSi gamoiyeneba 

sabeWdi masalebis cementirebis qimiuri teqnologia. magram, Tu ratomaa saWiro merqnis 

fuZeze beWdvis masalebis damuSaveba, amis pasuxia merqnisagan samganzomilebiani mod-

elebis potenciuri farTo bazari. 

xisagan xeliT damzadebuli aveji Tavisi esTetiurobidan gamomdinare sargeblobs 

farTo moTxovnilebiT. magram aseTi aveji yovelTvis iyo Zvirad Rirebuli merqanze 

maRali fasis, gamocdili specialist-durglis momsaxurebisa da maRali sabazro moTx-

ovnilebis gamo. 

kompania 4AXYZ saqmianoba orientirebulia avejis bazarze da eyrdnoba merqnis 

samganzomilebiani beWdvis ideas. es axali, faruli biznesi gegmavs gamoiyenos avejis 

warmoebisaTvis samganzomilebiani beWdva xelmisawvdomi dizainiT. 

gamomgonebelma kai partma Seqmna merqnis pirveli masala – Semvsebi magidis 3D 

printerisaTvis LAYWOO-D3 (nax. 62) saxelwodebiT. masala Sedgeba 40 procentamde 

gadamuSavebuli merqnis boWkosagan polimerul Semkvrel agentTan kombinaciaSi. Senajami 

produqti gamodgeba dnobisaTvis da eqstrudirebisaTvis (ix. eqstruzia) da arc Tu ise 

miuRebelia sxva nebismieri komerciulad xelmisawvdom masalaze samganzomilebiani 

beWdvisaTvis. 

mtkicdeba, rom naturalur gare SesaxedaobasTan erTad, obieqtebi mocemuli ma-

salisagan mdgradia deformaciisadmi sinotivis zemoqmedebis qveS, amasTan erTad emor-

Cileba SeRebvas, xexvas da Wras iseve, rogorc naturaluri merqani. masalis saxiT 

merqnis Semvsebebis sabazro SesaZleblobebi aSkaraa avejis mwarmoeblebisaTvis. 

ColorFabb kompaniis WoodFill Semvsebebi ukve xelmisawvdomia Cveulebrivi koWis 

Zafis saxiT diametriT 2,85 mm. da 1,75 mm. (nax. 63).gadamuSavebul merqanSi 20 procen-

ti aris Sereuli polimeruli macementirebeli danamati. 
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CineTis mwarmoeblis – PopBit Semvsebi PopWood warmoadgens kompoziciur masa-

las, romelSic gamoyenebulia alvis xis naxerxi, dawvrilmanebuli mtveris konsis-

tenciamde. unda aRiniSnos, rom eqtrudirebis dros es Semvsebi Rebulobs gansazRvrul 

yavisfer iers. Design for Craft jgufma sakuTriv Seqmna Semvsebi Stik merqnis pulpis 

fuZeze samganzomilebiani beWdvisaTvis. mza obieqti gamoiyureba rogorc merqnis mode-

li (nax. 64), magram xasiaTdeba plastikis mdgradobiT. modeli vargisia xexvisaTvis, 

SeRebvisaTvis, gaprialebisaTvis rogorc nebismieri merqnis masala. 

3D-beWdvis egzotikuri gamoyenebis speqtri gamudmebiT izrdeba, magram beWdvas 

merqnis gamoyenebiT ukavia gansakuTrebiT mimzidveli niSa Tavisi organuli da ekolo-

giuri Tvisebebis wyalobiT. msoflioSi sayovelTao plastikur samganzomilebian 

beWdvaSi male SeiZleba moxdes merqnis revolucia. 

4.5. beWdvis 4D teqnologia – safuZveli `programirebuli 

nivTierebis~ SeqmnisaTvis 

progresuli teqnologia 4D-beWdva programirebuli materiis (Programmable mat-

ter, PM) koncefciis safuZvelze 3D-beWdvis teqnologiis logikuri gagrZelebaa. 

 swored materia da `ara masalebi~ – ase SeiZleba misi aRqma, radganac SeimCneva 

gadasvla filosofiuri kategoriis areSi. 3D-printeriT muSaobis dros SeiZleba 

obieqtis sigrZis, siganis da siRrmis micema, rac saWiroa misi damuSavebisaTvis. 

4D-beWdvas aqvs unari aiyvanos 3D-beWdva sruliad axal doneze. beWdvis win 

SeyavT meoTxe TviTorganizaciis ganzomileba – dro, Tanac saubari ar aris beWdvis 

droze. axali dinamikuri parametri unda gaxdes mocemuli dro, rodesac dabeWdili 

nakeToba miiRebs saWiro formas. mxedvelobaSi miRebuli damatebiTi faqtori (garda 

sigrZis, siganis da simaRlis) gaxda safuZveli imisa, rom teqnologias daerqvas 4D-

beWdva. 

areebi, romlebSic detali daikeceba, gaiWimeba, daigrixeba an gaiRuneba, `gaaq-

tiurdeba~ wylis, siTbos an meqanikuri wnevis zemoqmedebiT. zemoqmedebis tipisgan 

damokidebulebiT 4D-obieqts SeuZlia sxvadasxvanairad Seicvalos forma. 

programirebuli materia – aris mecnierebis da teqnologiebis gaerTianeba axali 

masalebis Seqmnis saqmianobaSi, romlebic SeiZenen arnaxul Tvisebebs – formis da/an 

Tvisebebis (gamtaroba, simkvrive, drekadobis moduli, feri da a.S.) Secvla mizanmimar-
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Tuli xerxiT. jerjerobiT programirebuli materiis damuSaveba midis ori mimar-

TulebiT: 

1. nakeTobebis damzadeba 4D-beWdvis meTodiT – namzadebis beWdva 3D-

printerebze, Semdeg maTi TviTtransformacia mocemuli faqtorebis moqmedebis 

qveS, magaliTad, tenis, siTbos, wnevis, denis, ultraiisferi sinaTlis an en-

ergiis wyaroebiT; 

2. `vokselebis~ (sityva-sityviT – `moculobiTi pikselebis~) damzadeba 3D-

printerebze, romlebsac SeuZliaT SeerTeba da gaTiSva ufro msxvili pro-

gramirebuli struqturebis formirebisaTvis.  

pikseli aris obieqtis virtualuri (ix. virtualuri samyaro) gamosaxulebis 

elementaruli erTeuli, xolo vokseli SeiZleba iyos materialur samyaroSi TviT 

obieqtis materialuri erTeuli. orive Tavis TavSi atarebs aminomJavebis analogias. 

materiis elementaruli erTeuli aris atomi, magram dabeWdili da programirebuli ma-

teriis elementaruli elementi SeiZleba iyos bevrad ufro meti Tavisi SedgenilobiT, 

struqturiT, zomebiT. 

vokseli SeiZleba iyos cifruli an fizikuri. cifruli vokseli gamoiyeneba 3D-

modelis virtualuri warmodgenisaTvis. fizikuri vokselis qveS igulisxmeba erTgva-

rovani masalebis an mravalkomponentiani narevis elementaruli moculobebi, nanomasa-

lebi, integraluri sqemebi, biologiuri masalebi, mikrorobotebi da bevri sxva. 

mxolod ori tipis – xisti da rbili vokselebis gamoyenebiT SeiZleba 

sxvadasxva masalebis Seqmna. 

4D-beWdvis martivi magaliTi: brtyeli zedapiri, romelic damoukideblad 

daikeceba daxurul kubSi (nax. 65). 

mniSvnelovania aRiniSnos, rom 4D-beWdvis koncefcia SemoTavazebuli iyo 

skaileri timbisonis mier masaCusetis teqnologiuri institutidan. 

mecnierebma profesor x. jerri kis xelmZRvanelobiT daamuSaves `4D-procesi~, 

romelic Sedgeba namzadis beWdviT polimerul boWkoebisagan `mexsierebis~ formiT. 

mastimulirebeli zemoqmedebis Semdeg damzadebuli naxevarfabrikati deformirdeba mo-

cemul adgilebSi, saWiro formis miRebiT. 

imisaTvis, rom gasagebi gaxdes programuli materiis muSaobis principi, sakma-

risia warmoidginoT, Tu ra warmoiqmneba merqnis Txeli zolis erTi mxridan 

dasvelebis SemTxvevaSi. 
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zoli daiwyebs deformirebas merqnis araerTgvarovani struqturis gamo (nax. 

66). merqnis qaosuri struqturis gamo, Znelia winaswar ivaraudo Tu ra saxis defor-

macia warmoiqmneba.deformacia ganisazRvreba mravali faqtorebiT, iseTebiT rogoric 

aris merqnis struqturis `marcvlebis~ sidide, merqnis boWkoebis tipi, merqnis SigniT 

wylis SeRwevis adgilebis mdebareoba da a.S. 

miuxedavad amisa, yovelTvis rCeba SesaZlebloba sakmaod zustad iwanaswar-

metyvelo masalis deformacia da misce mas sasurveli forma, masalis dasvelebiT zus-

tad gansazRvrul adgilebSi. 

samwuxarod, msgavsi triukebis realizacia praqtikulad SeuZlebelia bunebrivi 

warmoSobis merqanSi, magram 4D-beWdvis teqnologiis saSualebiT SeiZleba xelovnuri 

merqnis miReba, romelsac eqneba nebismieri dasaxuli struqtura sxvadasxva sisqis 

Sreebis monacvleobis gamo da gansazRvruli marcvlovnebis adgilebi, romlebic `mar-

Tuli~ deformaciis Sedegad Rebuloben mkacrad dasaxul formas. 

nivTis damzadeba, romelic TviTon reagirebs garemos cvlilebaze da ar 

saWiroebs rTul da Zvir eleqtrul mowyobilobebs, masiur da rTul meqanikas, aris 

programirebuli masalebis udidesi upiratesoba. 

maRalteqnologiuri, atmosferomedegi dafarva 

4D-teqnologia – es aris unikaluri firis gamoyeneba, romlis SemadgenlobaSi 

Sedis fisebis da specialuri mRebavi nivTierebebis iseTi koncentracia, romlebic uz-

runvelyofen ultraiisferi sxivebis, naleqebis, temperaturis vardnis da tenianobis 

zemoqmedebisadmi mdgradobas. 

mocemuli firis liTonze dadebis procesia: karebis zedapirze firis dawebeba, 

RumelSi maRali temperaturis qveS namzadis TermodamuSaveba, ris Sedegadac liTonze 

warmoiqmneba dafarva, romlebzedac imitirebulia Zvirfasi xis saxeobebis struqtura 

teqsturis mkveTri gamosaxulebiT. 
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mesame kari 

gamoyvana 

Tavi V. laqsaRebavi dafarvis sistemebi 

5.1. Sida daniSnulebis merqnis nakeTobebis SeRebva 

daniSnulebisagan damokidebulebiT asxvaveben ori tipis laqsaRebav masalebs 

(lsm) – Sida da gare samuSaoebisaTvis. 

lsm danawilebulia Semdeg jgufebad: 

 saRebavi (daniSnuleba – SeRebva); 

 minanqari, emali (daniSnuleba – daminanqreba, merqnis zedapirze bzinva, 

priala gaumWviri dafarvis Seqmna); 

 laqi (daniSnuleba – galaqva, merqnis zedapirze damcav-dekoratiuli 

dafarvis Seqmna); 

 sagrunto (daniSnuleba – dagruntva, pirveli Sris Seqmna merqanTan 

momdevno dafarvis ufro mtkice SeWidulobis uzrunvelsayofad); 

 safiTxni (daniSnuleba – SefiTxvna, gauTanabrebeli naklovanebebis Senat-

yleJebis, nakawrebis, CaRrmavebebis, amonaglejebis da a.S. aRmofxvra); 

 antiseptiki (daniSnuleba – merqnis lpobisadmi xangamZleobis da 

mdgradobis misaniWeblad merqnis zedapirs amuSaveben specialuri 

preparatebiT. isini mikroorganizmebs da mwerimWamiebs ar aZleven ganvi-

Tarebis saSualebas, amiT uzrunvelyofen konstruqciebis 

simTeles.(merqanze antiseptikis dadeba xdeba daxerxili xe-tyis an mza 

nakeTobis zedapirze. maTi saSualebiT merqani mavneblebisaTvis Sxami-

anixdeba). 

 antiseptiki merqnisaTvis. damcavi Sedgenilobebi daiyofa sam jgufad: 

1. wyalSixsnadi antiseptikebi Seiwoveba merqnis zeda SreSi, tovebs 

mas haerSeRwevads, magram aniWebs wyalukumbiZgebel Tvisebas. es yvelaze kargi 

saSualebaa konstruqciebisaTvis, romlebsac sinotivesTan ar aqvT xangrZlivi 

droiTkontaqti. 

2. Sedgenilobebi zeTis fuZeze, merqnis zedapirze warmoqmnian 

wylisTvis da haerisTvis mkvriv, absoluturad SeuRwevad afsks. aseTi antisep-
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tikebi gamoiyeneba maRali sinotivis pirobebSi, magaliTad abanoebis da sxva nage-

bobebis mSeneblobis dros. 

3. Sedgenilobebi aqrolad organul gamxsnelebze gamoiyeneba Sida da 

gare konstruqciebisaTvis. 

moqmedebis xerxis mixedviT asxvavebenantiseptikur gaJRenTas da garedafarvas. 

 antiseptikuri gaJRenTa 

gaJRenTa aRwevs merqnis siRrmeSi da qmnis daaxloebiT erT santimetrian 

Sres. antiseptiki xSirad merqnis antimikrobuli damuSavebis garda gamoiyeneba 

dekoris saxiT nakeTobis naturaluri feris Sesacvlelad.  

 dafarva an iaxtis laqi 

dafarva merqanSi praqtikulad Rrmad ver aRwevs: damcavi Tvisebebi aqvs mis 

zedapirze Txel, magram mtkice afsks. amis gamokveTili magaliTia iaxtis laqi, 

romlis wyalobiT merqani iZens saucxoo tenmdgradobas. garda antimikrobuli 

Tvisebebisa iaxtis laqs aqvs sxva Rirebulebebic: am laqiT warmoqmnili dafarva 

savsebiT usafrTxoa adamianisaTvis, ar aris toqsikuri da Seesabameba Tanamedrove 

ekologiur moTxovnebs (ix. damateba). 

merqani liTonisgan gansxvavebiT `cocxali~ masalaa. amitom dafarvis xangam-

Zleobis da xarisxis uzrunvelsayofad aucilebelia nakeTobis SeRebvis dros 

misi zedapiris gulmodgined momzadeba dafarvis SerCeuli teqnologiis gaT-

valiswinebiT. 

faqtorebi, romlebic gavlenas axdens dafarvis xarisxze: 

 merqnis an faneris saxe; 

 merqnis Sedgeniloba; 

 webos tipi (pva – (polivinilacetati) Sardovan-formaldehidis an 

fenolformaldehidis fisebi); 

 faneris dawnexvis xerxi da saxe – cxeli an civi dawnexva; 

 eqspluataciaSi merqnis tenianobis cvlileba, gansakuTrebiT masiuri 

obieqtebisaTvis; 

 merqnis zedapiris xexva: saxexi marcvlis masala da zoma, aseve xexvis 

mimarTuleba boWkoebis mimarT (ganivi da grZivi); 

 SesaReb kameraSi da, aseve Srobis procesSihaeris tenianoba da tempera-

tura; 
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 SeRebvis parametrebi, rogoric aris siblante, temperatura, dasafari 

nivTierebis raodenoba, Srobis da gamyarebis pirobebi. 

yvelaze gavrcelebuli lsm tipebi: 

1. organuli gamxsnelebSi xsnadi lsm: 

 nitrocelulozis masalebi; 

 mJavagamyarebis masalebi; 

 orkomponentiani poliureTanuli (2k-pur) sistemebi; 

 ujeri polieTeruli sistemebi; 

 laqsaRebavi sistemebi, gamyarebis ultraiisferi an eleqtronuli gamos-

xivebiT (dasxivebiT); 

 beicebi (sakalaseebi); 

 zeTebi da cvilebi. 

2. wyalSi xsnadi lsm: 

 saRebavebi wylis fuZeze (erT an orkomponentiani laqsaRebavi sistemebi).  

merqnis damcav-dekoratiuli SeRebvisaTvis lsm SesarCevad aucilebelia Semdegi 

moTxovnebis gaTvaliswineba: 

 merqnis izolaciis uzrunvelyofa, agresiuli nivTierebis zemoqmedebisa-

gan; 

 merqnis forebis kargi dasvelebadoba; 

 merqnis zedapiris umniSvnelo simqise, momzadebuli SeRebvisaTvis; 

 dafarvis kargi elastiuroba daskdomis Tavidan asacileblad; 

 dafarvis kargi meqanikuri Tvisebebi, gacveTis mimarT mdgradobis uzrun-

velsayofad (parketisaTvis da iatakis dafarvisaTvis). 

sxvadasxva moTxovnebis da laqsaRebavi dafarvis Tvisebebis safuZvelze Sida dan-

iSnulebis merqnis nakeTobebi dayofilia SesaRebi produqciis funqciuri daniSnulebis 

mixedviT: saojaxo da saofise aveji, samzareulos da abazanis oTaxis aveji, skamebi, 

karebebi, musikaluri instrumentebi, parketi, laminatis iatakebi, panelebi, suraTebis 

CarCoebi da bevri sxva. 

iTvleba, rom zedapiris damuSaveba iZleva merqnis struqturis, bunebrivi sila-

mazis, gansakuTrebuli Taviseburebis da koloritis gamovlinebas. amasTan gamoyenebuli 

masalebis saxeobaze damokidebulebiT SeiZleba sxvadasxva dekoratiuli efeqtebis miRe-

ba: gamWvirvale laqebiT zedapirebis SeRebvis dros, amoWmis (ferWeris) SemTxvevaSi, 
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feradi naxevrad gamWvirvale lsm an mTlianad pigmentirebuli sistemebis gamoyenebis 

dros. 

damateba. lariqsis nakeTobebis SeRebva 

uswormasworo (uTanabro) zedapiris warmoqmna an lsm daskdomac ganpirobebulia 

lariqsis merqnis gansakuTrebuli TvisebebiT. axalgazrda merqnis zrdis procesSi war-

moSobili lariqsis boWkoebis struqturis mniSvnelovani cvlilebebi arsebiTad iwvevs 

simkvrivis rxevebs, rac Tavis mxriv SeiZleba iyos laqsaRebavi dafarvis defeqtebis 

warmoqmnis mizezi. 

yvelaze ufro gavrcelebul defeqts warmoadgens haeris buStebi, dafarvis 

araTanabroba da Rrma bzarebi. lariqsis merqnis kidev erT ganmasxvavebel Taviseburebas 

warmoadgens pHdabali mniSvneloba, aseve mis struqturaSi wyalSi xsnadi fenilis 

naerTis arseboba. ukanaskneli negatiur zemoqmedebas axdens dafarvis afskwarmoqmnaze 

da amcirebs mis stabilurobas. vertikaluri zedapirebis SeRebvis dros laqsaRebav 

dafarvaze SeiZleba warmoiqmnas bzarebi da danakargebi. aRniSnuli problemis Tavidan 

acilebis erTaderT swor xerxs warmoadgens specialuri sagruntoebis gamoyeneba. 

magaliTad, specialurad lariqsisaTvis kompania TEKHOC mier damuSavebuli wylis 

fuZeze orkomponentiani sagrunto GORI 644. sagruntos dadeba xdeba finiSuri dafar-

vis dros. is zedapirze avsebs yvela usworobas, amasTan xdeba mis struqturaSi gan-

sxvavebis aRmofxvra da ar aqvs difuziuri barieri. GORI 644 dadebisaTvis gamoiyeneba 

amovlebis, Sesxurebis da gadavlebis teqnologiebi. 

5.2. beicebi 

uZvelesi droidan beicebs iyenebdnen merqnis damuSavebis da misi SeRebvis dros. 

merqnis SeRebvis (colouring) procesis siaxlovem qsovilis SeRebvis procesTan Sesa-

Zlebeli gaxada erTnairi nedleulis da msgavsi teqnologiuri procesebis gamoyeneba. 

ferWeris amocanaa nedli merqnis gakeTilSobileba da SeRebva. amasTan ar xdeba merqnis 

teqsturis waSla, aramed ufro misi gamomJRavneba. Tanamedrove beicebiT miiReba kargi 

Sedegi – naturaluri merqnis elferis miniWebidan Zlier xasxasa feramde. 

specialuri fermWerebi saSualebas iZleva, magaliTad gansakuTrebulad aRniSnos 

merqnis wliuri rgolebis suraTi (pozitiuri efeqti), merqnis forebi (rustikis 

efeqti) an gaaTanabros elferi. es aris beicebis gamoyenebis ZiriTadi mimarTuleba 

avejis, samzareulos avejis, parketis da karebis samrewvelo warmoebaSi. 
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damateba. merqnis dakalaseba 

sakalase (agreTve beici) – specialuri masala mwvave siTxis saxiT. dakalasebis 

procesis dros xdeba sakalases dadeba damuSavebul merqanze misTvis gansazRvruli 

feris misacemad, rogorc wesi, sxva merqnis feris. sakalasis Sedgeniloba merqnis zed-

apirze ar warmoqmnis afsks, magram aRwevs raRac siRrmeze, Rebavs merqans, ris 

xarjzec merqnis struqtura rCeba ufro xilvadi saRebavisgan an laqisgan gansxvavebiT. 

wylis sakalaseebs ar aqvT merqnis damcavi Tvisebebi, maSin rodesac sakalaseebi 

gamxsnelebis da spirtebis fuZeze praqtikulad yovelTvis mudam icaven merqans. 

uferul sakalaseebs, romlebic ar Rebaven merqans, aqvT gansakuTrebiT merqandam-

cavi da sagrunto Tvisebebi. 

sakalases dadebis teqnologia: 

 gaqna; 

 dafrqveva; 

 gaTiTxna tamponiT da lilvakiT; 

 funjiT dadeba. 

sakalaseebi SeiZleba iyos wylis fuZeze (wyalganzavebadi), gamxsnelis fuZeze 

(nitrosakalaseebi), cvilis fuZeze, spirtis fuZeze. sxvadasxva mwarmoebeli momxmare-

bels sakalaseebs awvdis Txevadi koncentratis, mza xsnaris an fxvnilis saxiT. 

merqnisaTvis klasikuri dafarvis safuZvels warmoadgens afskwarmomqmneli nivTiereba. 

beicebis recepturebSi nedleulis udides nawils warmoadgens merqnisaTvis 

Cveulebrivi lsm komponentebi. recepturis ZiriTadi komponentebia saRebrebi da/an pig-

mentebi. 

merqnis samrewvelo ferWerisaTvis ZiriTadad gamoiyeneba sinTezuri organuli 

saRebrebi. saRebrebi klasificirebulia maTi gamoyenebis xerxis (safeiqro mrewveloba) 

an saRebrebis qimiuri struqturis mixedviT. beicebis recepturebSi gamoiyeneba saRe-

brebis Semdegi jgufebi: mJavuri (anionuri), liTonkompleqsuri, substanciuri (pir-

dapiri), aqtiuri. 

daniSnulebis da mosalodneli Sedegisgan damokidebulebiT gamoiyeneba organuli 

da/an araorganuli pigmentebi. merqnisTvis gamoiyeneba mxolod saJRenTi pigmenturi 

Sedgenilobebi. saRebrisagan gansxvavebiT, pigmentebs ZiriTadad aqvT ukeTesi Suqmedego-

ba da qimiuri mdgradoba. 
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klasikur pigmentebs, saRebrebTan SedarebiT, aqvT naklebi gamWvirvaloba da 

merqnis teqsturac ufro farulia, e.i. SeniRbvadia. amitomac ukve bevri welia mimdi-

nareobs specialuri saJRenTi Sedgenilobebis damuSaveba, romlebsac maRal gamWvirva-

lobasTan erTdroulad eqnebad maRali Suqmedegoba.  

gamoyenebuli gamxsnelebis Sedgeniloba ganisazRvreba dafarvis dadebis te-

qnologiiT da gamoyenebuli afskwarmomqnelis saRebrebis an pigmentebis SedgenilobiT. 

saRebrebis saxiT gamoiyeneba eTerebi, glikolebi da glikolis eTerebi, spirtebi, aseve 

wyali. 

beicebis recepturaSi SeiZleba gamoyenebuli iyos xis damuSavebaSi laqsaRebavi 

sistemebisaTvis yvela cnobili afskwarmomqmnelebi, magaliTad alkidis da akrilaturi 

fisebi, celulozis nitrati, celulozis acebutirati. 

afskwarmomqmnelebi beicebis recepturaSi asruleben mTel rig funqciebs: 

 pigmentebis Sedgenilobis stabilizacia sedimentaciis (daleqvis) Sem-

cirebisaTvis da kasrSi fskeruli naleqis warmoqmnis Tavidan acileba; 

 gavlena Tvisebaze, aucilebeli gadamuSavebis da dadebis dros, magaliT-

ad, valcebiani manqanis CatvirTvis an pigmentebis dafqvis dros; 

 dekoratiuli efeqtebis formireba, magaliTad, rustiki; 

 samomxmareblo Tvisebebis gaumjobeseba, magaliTad zedapiris momatebuli 

simkvrive, adheziuri simkvrive laqiT dafarvis sistemebSi. 

damatebebi SeirCeva imave kriteriumebiT, rogorc merqnisaTvis laqsaRebavi sis-

temebi. am dros saubaria qafCamqrobze, svelebad agentebze da dispergatorebze. 

dReisTvis ar arsebobs beicebis klasifikaciis erTiani sistema. merqnis ferWe-

risTvis (amoWmisTvis) arsebobs sxvadasxva masalebis mravali yoveldRiuri saxelwo-

deba. umTavresad es aris sxvadasxva mwarmoeblebis mier damzadebuli produqtebis 

sasaqonlo saxelwodeba. 

samrewvelo miznebisaTvis yvelaze ufro xSirad iyeneben beicebis ramdenime 

Tvisebas da maTi gamoyenebis pirobebs. 

pirveli aseTi gradacia aris beicebis dayofa organuli da wylis gamoyenebuli 

gamxsnelebis tipebis mixedviT. sxva kvalifikacias warmoadgens merqnis damuSavebul 

zedapirze dafarvis dadebis xerxebi, magaliTad gafrqveva, CaZirva, valcva. dabolos 

garkveuli beicebi SeiZleba kvalificirebuli iyos im dekoratiuli efeqtebis 

mixedviT, romlebic warmoiqmneba damuSvebul zedapirze, kerZod: 
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 organul gamxsnelSi xsnadi beici rustikis efeqtiT valcebiT dadebisaT-

vis; 

 erTkomponentiani pozitiuri beici, wyalSi xsnadi, gafrqvevisaTvis. 

5.3. ZiriTadi moTxovnebi beicebis recepturebisadmi 

beicebis specialuri receptebis damuSavebis dros aucilebelia gaTvaliswinebu-

li iyos: 

 feris gadawyveta; 

 misaRebi zedapiruli efeqtis sasurveli saxe; 

 dafarvis dadebis xerxi (magaliTad, valcva, gaTanabreba funjiT an mis 

gareSe) da teqnologiuri parametrebi (magaliTad, Srobis pirobebi, tem-

peratura); 

 gamosayenebeli masalebi da teqnologiebi dafarvis ZiriTad da damfarav 

SrisaTvis (magaliTad, ultraiisferi dasxivebiT gamyarebuli ujeri po-

lieTeruli an wyalSi xsnadi laqsaRebavi sistemebi); 

 merqnis tipi da zedapiris momzadeba (magaliTad, xexva). 

mniSvnelovan zedapirul efeqtebs warmoadgens pozitiuri efeqti wiwvovani 

merqnisaTvis da rustikis efeqti msxvilforiani merqnisaTvis. 

pozitiuri efeqtis qveS igulisxmeba zedapiris iseTi damuSaveba, rodesac 

merqnis adreuli ubnebi rCeba Ria (naTeli), xolo merqnis gviani (zafxulis) ubnebi ki 

muqi. es miiRweva specialuri siliciummJavis da/an aqtiuri saRebrebiT gacvilvis 

(gasanTvlis) kombinirebuli gamoyenebiT. 

rustikis efeqti gansakuTrebiT faseulia msxvilforiani merqnisaTvis, rogoric 

aris muxa da ifani (kopiti), da aseve SeuZlia imoqmedos recepturis damzadebaze. 

wvrilforian merqnisaTvis (nekerCxali, aryi, wifeli) msgavsi efeqti, rogorc wesi, 

arasasurvelia. 

Ria elferiT (toniT) merqnis SesaRebi recepturebis Sedgenis dros pigmentebis 

Sedgenilobam unda uzrunvelyos maRali Suqmedegoba, aseve merqnis SeRebvaSi sxvaobis 

koreqtireba. piriqiT, muqi ferebisaTvis damuSavebulia recepturebi, romlebic Seicaven 

organul saRebarebs da pigmentebs elferis (tonirebis) intensiurobis miRwevis da 

SeRebvis sikaSkaSis amaRlebis mizniT. 



65 
 

beicebis yvelaze mniSvnelovan optimalur Tvisebas warmoadgens mdgradoba ul-

traiisferi amosxivebis mimarT, e.w. Suqmedegoba. beicebis SemadgenlobaSi Semavali 

saRebarebis da pigmentebis SerCeva, unda iyos Zalian zusti. erTdroulad Sedgeniloba 

da elferze (tonisagan) damokidebulebiT, beicma unda aaridos an Seamciros daumu-

Savebeli merqnis feris winaswari Secvla. 

recepturebis Semadgeneli nawilebis SerCeva xorcieldeba dasamuSavebeli merqnis 

tipis da misi Semadgeneli nivTierebebis gaTvaliswinebiT. merqnis gradientebi SeiZleba 

iyos feris Secvlis mizezi an maT iqonios gavlena beicebiT zedapiris dasvelebado-

baze. merqnis zedapiris beiciT SeRebvis Tanazomierebaze da intensivobaze, da, maSasa-

dame, beicebis recepturaze Zlier gavlenas axdens merqnis xexvis teqnologiuri pro-

cesi. 

dafarvis dadebis procesi da Srobis pirobebi mniSvnelovnad ganisazRvreba af-

skwarmomqnelis, gamxsnelis da danamatis SerCevis xarisxiT. valcvis procesis dros 

rezinis valcis simagrezea damokidebuli dafarvis Semadgenlobis raodenoba da feris 

efeqti. Semadgenlobis siblantis koreqtirebiT SeiZleba dafarvis raodenobis reguli-

reba. 

cvilis Semadgenlobis garda, yvela beici misi dadebis da Srobis Semdeg ifareba 

e.w. damcavi gamWvirvale laqiT. merqnis dafarvisaTvis gamoyenebuli laqsaRebavi sis-

temebi, gavlenas axdenen saRebavis tonis aRqmaze da zedapirul efeqtebze. saWiroa vi-

codeT, rom arsebobs laqebi, romlebic fuZeSres `SenaTebs~ an `cecxls ukidebs~. wy-

alSi xsnad laqebs aqvT ufro meti midrekileba `qvenaTebis~ efeqtisaken, magram 

xsnadebi organul gamxsnelebSi safuZvels `cecxls ukidebs~. amis gaTvaliswineba 

aucilebelia beicebis recepturebis damuSavebis dros. beicebis SerCeva unda xor-

cieldebodes erTdroulad momxmareblis mier gamoyenebul laqTan. 

dafarvis qveS gamoyenebuli beicebi ujeri polieTerebis fuZeze Semcveli 

stirolis da hidrozeJangis, aseve ultraiisferi dasxivebiT gamyarebuli laqsaRebavi 

sistemebi, saWiroebs beicebis specialur Sedgenilobebs, romlebic uzrunvelyofen 

SeRebvis da adheziis stabilurobas. 
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5.4. merqnisaTvis samrewvelo beicebis gamoyeneba 

avejis warmoebaSi wyalSi xsnadi beicebi CaZirviT SeRebisaTvis umTavresad 

gamoiyeneba skamebis nawilebisaTvis, magidis fexebisaTvis da zogjer mTlianad 

skamisaTvis. am SemTxvevaSi ZiriTadad gamoiyeneba wifeli, magram aseve SeiZleba muxis 

da ifanis (kopitis) merqnis gamoyeneba. rogorc wesi saubaria wyalSi xsnad beicebze. 

warsulSi umTavresad es iyo sufTa mRebavi fermWerebi Semkvrelis damatebis gareSe. 

CaZirvis procesisaTvis Tanamedrove beicebi winandeburad iqmneba wylis fuZeze, magram 

xSirad erTdroulad iRebeba pigmentebis nareviT saRebaris umniSvnelo wiliT. isini, 

Tavis mxriv, warmoadgenen wylis dispersias, romelic kargad Seiwoveba da zedapirze 

warmoqmnis afskwarmoqmnel Sres. amrigad regulirdeba rustikis efeqtis 

intensiurobis xarisxi, gamoiricxeba naRvenTebi, xdeba sxvadasxva saxeobis merqnis 

Sewovadobis gaTanabreba, aseve martivdeba SesaRebi zedapiris winaswari damuSaveba, 

magaliTad xexva. dekoratiul efeqtze aseve gavlenas axdens beicebis recepturaSi 

sxvadasxva danamatebi, magaliTad svelebadi saSualeba da organuli gamxsnelebis mcire 

raodenoba. beicis Srobis Semdeg SeiZleba ganxorcieldes momdevno dagruntva wylis 

SedgenilobiT naRvenTebis warmouqmnelad avzSi CaZirvis gziT. beicis afskwarmomqneli 

wilis wyalobiT mcirdeba damfaravi laqis dadebis raodenoba. 

merqnis samrewvelo ferWera CaZirvis meTodiT xorcieldeba rogorc xeliT, 

aseve avtomaturad. CaZirvisaTvis tevadobaSi yofnis xangrZlivoba Seadgens 30-60 wams, 

saRebavis tonze da saWiro efeqtze damokidebulebiT. momdevno Srobas axorcieleben 

oTaxis temperaturaze (230C/50% haeris fardobiTi tenianoba) ramodenime saaTidan 15-

60 wuTamde Srobis daCqarebul variantSi, e.w. saSrobSi haeris cirkulaciiT. 

mrewvelobaSi beicebis dadeba (dafrqveva), gamxsnelebis SemcvelobiT, xor-

cieldeba rogorc xeliT, aseve brtyeli an lartyuli avtomatebis saSualebiT. 

wvrilforiani merqnis (magaliTad, nekerCxali, wifeli, aryis xe) ferWeras ax-

orcieleben beicebiT, romlis dadeba xdeba mSralad an nislismagvarad. es miiRweva re-

cepturaSi Zalian swrafad aorTqlebadi gamsxnelebis SeyvaniT, riTac aRweven wvril-

foriani merqnis Tanabar dafarvas forebis (rustikis) gamovlinebis gareSe. 

afskwarmoqmnelebis mcire damatebis da nela aorTqlebadi gamxsnelebis saSu-

alebiT, avtomatebiT beicis dadebis dros SesaZlebelia dafarvis Tanabarzomierebis da 

zedapirze saSuqebis Tavidan acilebis miRweva. msxvilforiani merqnisTvis beicebis re-

cepturebi Seicaven cota aqrolad organul gamxsnelebis mniSvnelovan nawils, raTa 
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uzrunvelyofil iyos forebis saimedo dasveleba. msxvilforiani merqnis (magaliTad, 

muxa, ifani), ferWera xorcieldeba nedli masalis didi raodenobis (nametis) dadebiT, 

wvrilforian merqanTan SedarebiT. bevr SemTxvevaSi dafarvis Semdeg xdeba zedmeti bei-

cis mocileba. skamebis sawarmoo damzadebis dros gafrqvevisaTvis klasikur beicebs 

warmoadgens SemRebi beicebi afskwarmoqmnelis danamatebis gareSe. merqnis saxiT, 

rogorc wesi gamoiyeneba wifeli da wifelisagan Sewebebuli merqani. am recepturiT 

damzadebuli beicebi (afskwarmomqnelis gareSe) SeiZleba daidos nametiT (nedli da-

sadebi masalis) da aucileblobis SemTxvevaSi moxdes misi advilad mocileba. Srobis 

Semdeg (2 sT temperaturis 230C/50% haeris fardobiTi tenianobis an 10-15 wT. 

daCqarebuli Srobis 30-500C temperaturis dros), amgvarad damuSavebuli skamebi 

SeiZleba daigruntos an SeiRebos damfaravi laqiT, rogorc wyalSi xsnadi sistemebis 

gamoyenebiT, aseve laqsaRebavi masalebiT (lsm) organuli gamxsnelebis fuZeze. 

klasikuri saRebarebis garda, aseve gamoiyeneba pigmenturi Semadgenlobebi, af-

skwarmoqmnelebi, organuli gamxsnelebi da aditivebi. pozitiuri efeqtiT rbili 

merqnis (naZvi, fiWvi) beicebiT damuSavebis dros nedli dasadebi nivTierebis raodenoba 

unda Seadgendes 60-80 gr/m3, xolo efeqtis gamovlinebas uzrunvelyofs Srobis para-

metrebi. intensiuri Srobis dros (30-500C) ar aris saWiro dasaSrobi arxis Zlieri 

ganiaveba, radganac beicebis nestian zedapirze agrigalebis Sedegad SeiZleba warmoiq-

mnas dafarvis talRisebri suraTi. 

samrewvelo warmoebaSi brtyeli zedapirebis dafarva xdeba valcebiani agre-

gatebiT. am dros beicebis dadeba xdeba rezinis foriani valcebiT da gaTanabreba ki 

e.w. `gamasworebeli jagrisiT~ boWkoebis mimarTulebiT. praqtikaSi gamoiyeneba rezinis 

tipis valcebi, romlebic erTmaneTisgan gansxvavdebian forianobis xarisxiT. umTavresad 

gamoiyeneba valcebi forianobiT 1, 2 da 3. numeraciis zrdasTan matulobs rezinis 

tevadoba da Sesabamisad izrdeba nakeTobis zedapirze dasadebi nivTierebis raodenobac. 

praqtikaSi gansakuTrebiT xSirad foriani da gluvi valcebis Sexameba gamoiyeneba 

gaJRenTisTvis muqi efeqtis warmosaqmnelad. rogorc wesi zedapirze unda daidos 

daaxloebiT 10-dan 40-mde gr/m2 nedli nivTiereba. 

kombinirebuli beicebisTvis (wylis da organuli narevis fuZeze), romlis dadeba 

wifelis an ifanis (kopitis) merqanze xdeba foriani valcebis saSualebiT, organuli 

gamxsnelebis wili Seadgens 60%-mde, imisaTvis rom uzrunvelyofili iyos kargi 



68 
 

dasvelebadoba. wylis Semadgeneli dasamuSavebel zedapirs aniWebs mcire simqises, rac 

pirvel rigSi warmoqmnis muq elfers da zrdis adheziur simtkices. 

beicebis dadeba mtkice gluvi rezinis valcebiT umTavresad gamoiyeneba wvril-

foriani merqnis SesaRebad. feradi tonis dasadebi nivTierebis raodenobasa da Srobis 

parametrebze damokidebulebiT beicebs aSroben haeris cirkulaciiT Caketil siste-

maSi20-dan 60 wamamde 60-700C-ze. Cveulebriv SrobisaTvis gamoiyeneba e.w. orTql-

haeriani mfrqvevana saSrobi 15-dan 20m/wm-mdehaeris nakadis siCqariT. 

gansakuTrebuli gamWvirvale feradi tonebis miReba xdeba specialuri beicebis 

dadebiT ultraiisferi dasxivebiT gamyarebuli sagruntosSemdgomi xexviT. 

Tavi VI. nitrocelulozuri laqsaRebavi masalebi 

nitrocelulozur (nc) dafarvas kvlav wamyvani adgili ukavia merqnis da 

merqnuli masalebis SeRebvaSi. msoflio masStabiT nc dafarvis bazari weliwadSi 

izrdeba 2-3%-iT. amasTan merqnis SesaRebad maTi gamoyenebis tempebi mniSvnelovnad gan-

sxvavdeba regionebis mixedviT. dReisaTvis evropis da aziis aRmosavleT qveynebSi 

SeimCneva avejis warmoebis aqtiuri ganviTareba da nc lsm-is gamoyeneba. marto CineTSi 

nc masalebis warmoeba weliwadSi izrdeba 5%-iT, dasavleT evropaSi ki sawinaaRmdego 

tendenciaa mcirdeba nc masalebis bazari, amis mizezi ki evropis kanonmdeblobaa. 

laqsaRebavi sistemebisaTvis (lss) afskwarmomqnelis saxiT celulozis nitratis 

gamoyeneba iwyeba XIX saukunis Sua xanidan, rac mWidrod aris dakavSirebuli celu-

lozisagan da azotmJavisagan asafeTqebeli nivTierebis miRebis eqsperimentebTan. 

laqsaRebav masalebSi (lsm) celulozis nitratis teqnikuri gamoyeneba pirvelad 

moixseneba 1880 w., rodesac nitrocelulozis recepturaSi plastifikatoris saxiT 

gamoyenebuli iyo abusalaTinis zeTi. ganviTarebis Semdgomi etapia – pirveli msoflio 

omis dasasruli, xolo 1918 wlidan iwyeba nc lsm triumfaluri svla. 

ganviTarebas Semdgomi biZgi misca dabalsiblantiani koloqsilinis (ix. celu-

lozis nitrati) miRebam, romelic bevrad ufro ukeTesad udgeboda dafarvis recep-

turebs, vidre manamde gamoyenebuli celulozis nitrati afskwarmomqnelis saxiT. 

nitrocelulozuri lsm ganviTareba mWidrod iyo dakavSirebuli qimiuri 

mrewvelobis mier warmoebuli axali gamxsnelebis gamoyenebis SesaZleblobasTan. nc 

lsm miRebac da miRebis Semdeg misi uSualod gamoyenebacmartivi iyo. amis gamo war-
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moiqmna nc lsm swrafi ganviTarebis pirobebi. nc dafarva Sreba ramdenime saaTis 

ganmavlobaSi, maSin rodesac zeTis saRebavebis sistemebs sWirdebaT ramdenime dRe. 

alkidis fisebis, bunebrivi cximovani zeTebisgan fisebis da polieTeruli 

fisebis modificirebis xarjze gaCnda nc lsm Tvisebebis gaumjobesebis da maTi gam-

oyenebis sferos gafarToebis SesaZlebloba. dReisaTvis sxvadasxva tipis fisebis modi-

ficirebis mravali varianti saSualebas iZleva nc dafarvisaTvis moinaxos sul ufro 

axali gamoyenebis sferoebi. 

6.1. nitrocelulozuri masalebis Sedgeniloba 

nc masalis recepturis ZiriTad nawils Seadgens celulozis nitrati – Zi-

riTadi afskwarmomqneli, romelsac SeuZlia sxva fisebTan kombinireba. 

nitrocelulozis ZiriTad nedleuls warmoadgens polisaqaridis celuloza (ix. 

saqaridi) – merqnis da umravlesi yvela sxva mcenaris Sedgenilobis ZiriTadi 

nivTiereba. 

celulozis molekulaSimonomeruli rgolebi (glukozis molekulebi) erT-

maneTTan SeerTebulni arian wrfivad. wyalbadis bmebis didi raodenobis wyalobiT 

celulozas aqvs xisti struqtura. daumuSavebeli naturaluri celuloza uxsnadia da 

ar warmoadgens afskwarmomqnels. 

dReisaTvis nitrocelulozis misaRebad yvelaze ufro metad gamoiyeneba wiwvo-

vani merqnisagan miRebuli celuloza. 

nitrireba xorcieldeba manitrirebuli nareviT, romelic Sedgeba azotmJavis da 

gogirdmJavis sxvadasxva TanafardobiT narevisagan. am dros xdeba azotmJaviT celu-

lozis Tavisufali hidroqsilis jgufebis eTerifikaciis reaqcia, ris Sedegad war-

moiqmneba azotmJavis eTerebi, romelsac uwodeben nitratebs. amitom saxelwodeba `ni-

troceluloza~ mcdaria (ix. nitroorganuli naerTi). 

eTerifikaciis xarisxi damokidebulia manitrirebel naerTSi wylis nawiliT. rac 

ufro metia wylis Semcveloba, miT ufro dabalia eTerifikaciis xarisxi. 

nitrirebis procesSi katalizirebuli mJavebiT xdeba polimeris molekulebis 

gaxleCa da siblantis dakleba. Semdegi damuSavebas e.i. wyalTan aduRebis dro maRal 

wnevaze SesaZlebelia miRebuli iyos siblantis Semdgomi dakleba. amrigad miRebuli 

celulozis nitrati xasiaTdeba Semdegi parametrebiT: 

- azotis Semcveloba (eTerifikaciis xarisxi); 
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- siblante; 

- xsnadoba. 

Teoriulad celulozis yvela Tavisufali hidroqsilis jgufebi SeiZleba iyos 

eTerificirebuli. celulozis nitrati azotis 12,6% meti SemcvelobiT gamoiyeneba 

rogorc asafeTqebeli nivTiereba. laqebisaTvis da poligrafiuli saRebavebisaTvis gam-

oiyeneba celulozis nitrati 10,7-dan 12,2%-mdeazotis SemcvelobiT. eTerifikaciis 

xarisxis (azotisSemcveloba) SemcirebiT izrdeba nitrocelulozis xsnadoba 

spirtebSi, xolo momatebiT ki xsnadoba izrdeba arapolarul gamxsnelebSi rogorc 

eTerebia. 

xsnadobisagan damokidebuliT asxvaveben nitrocelulozis Semdeg tipebs 

(ix.aRniSvnebi). 

tipiE^– nitrocelulozis standartuli tipi, xsnadi eTerebSi, ketonebSi, 

glikolis eTerebSi da gamoiyeneba merqnis da tyavis gamosayvanad. aqvs kargi SeTavseba 

sxvadasxva afskwarmomqnelebTan.  

nitrocelulozis sxva tipebTan SedarebiT tipi E gansxvavdeba mtkice afskis 

warmoqmniT, spirtis da aromatuli naxSirwylebis kargi ganzavebiT, gamxsnelebis 

swrafi ukucemiT. es tipi amJRavnebs karg meqanikur Tvisebebs. 

tipi A – nitrocelulozis tipi eTerifikaciis dabali xarisxiT, xsnadia spir-

tebSi, eTerebSi, ketonebSi, glikolis eTerebSi da Tavisi Termoplastikuri Tvisebebis 

gamo gamoiyeneba dafarvisaTvis folgaze TermodnobiT (kerZod, aluminis folgaze). 

tipi AM – nitrocelulozis tipi Tavisi xsnadobiT ukavia saSualo mdgo-

mareoba. 

nitrocelulozis xsnadobis xasiaTis mixedviT asxvaveben sami saxis gamxsnelebs: 

1. WeSmariti (sakuTari) nitrocelulozis gamxsnelebi, romlebic ar 

saWiroebs sxva danamatebs, - eTerebi, ketonebi, glikolis eTerebi, 

glikolis eTeris nawarmi, acetatebi. 

2. safreni (faruli) gamxsnelebi, nitrocelulozis gasaxsnelad saWiroebs 

WeSmariti gamxsnelebis damatebas.isini adideben WeSmariti gamxsnelebis 

xsnadobis unars. maT miekuTvneba umaRlesi spirtebi (magram, meTanoli da 

eTanoli miekuTvneba WeSmarit gamxsnelebs).  
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3. nivTierebebi, romlebic ar warmoadgenen gamxsnelebs, magram adideben 

WeSmariti gamxsnelebis xsnadobis unars. maT miekuTvneba aromatuli da 

alifaturinaxSirwyalbadebi. 

gamxsnelebs ukavia mniSvnelovani roli da SeirCeva maTi teqnologiuri, ekolo-

giuri da ekonomiuri parametrebis Sesabamisad. isini aucilebelia lsm warmoebaSic, ma-

Ti dadebis procesSic, Txevadi afskidan gamxsnelis aorTqlebis procesSic da dafar-

vis formirebis drosac. gamxsneli kargia Tu gansazRvruli koncentraciis nitro-

celulozis xsnars aqvs mcire siblante. WeSmariti gamxsnelis efeqturoba gan-

isazRvreba uxsnad komponentTan misi Serevis TanafardobiT. 

WeSmariti gamxsnelis ganzaveba ganisazRvreba TanafardobiT: raodenoba/WeSmariti 

gamxsnelis raodenoba. 

afskis warmoqmnaSi gamxsnelebs ukaviaT mniSvnelovani roli da gavlenas axdens 

dafarvis meqanikur Tvisebebze. lss gamxsnelebis tipi da raodenoba SeTanxmebuli unda 

iyos gamoyenebuli ganmzavebelis TvisebebTan. 

nc lsm recepturebis mniSvnelovan parametrs da maT teqnologiur Tvisebebs 

warmoadgens siblante. is ganisazRvreba celulozis nitratis tipiT da damokidebulia 

nitrocelulozis molekulebis jaWvis sigrZeze. 

praqtikaSi nitrocelulozis tipebi klasificirebulia maTi xsnarebis siblan-

tiT.  

siblantesTan erTad, nitrocelulozis xsnaris mniSvnelovan parametrs aseve 

warmoadgens mSrali narCeni (araaqroladi Semcveloba) da siblantisagan damoukidebeli 

fizikur-meqanikuri Tvisebebi. 

nitrocelulozis maRalsiblantiani tipebi warmoqmnian moqnil afsks, maSin 

rodesac dabalsiblantianebi iZlevian myife dafarvas. maRalsiblantiani da 

dabalsiblantiani tipebis Sereva saSualo siblantis celulozis nitratis misaRebad 

ar aris rekomendebuli, radganac aseTi narevis afskebi ufro xSirad Tavisi meqanikuri 

TvisebebiT uaresia, vidre erTgvarovani nitrocelulozis afski. 

dafarvisaTvis merqnis SeRebvis dros ufro xSirad gamoiyeneba saSualo siblan-

tis nitrocelulozis tipebi. damateba – plastifikatoris gamoyenebis xarjze Sesa-

Zlebelia dabalmolekuluri nitrocelulozis tipis meqanikuri Tvisebebis gaumjobese-

ba ise, rom fardobiTi wagrZeleba da simtkice gaWimvis dros SeiZleba gaxdes iseTive, 

rogoric aqvs saSualo siblantis tipebs.  
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plastifikatorebi gamoiyeneba afskis moqnilobis (Runvadobis) da elastiurobis 

asamaRleblad. isini moqmedeben gamxsnelebis analogiurad, magram maTTan SedarebiT aqvT 

arsebiTad naklebi orTqlis wneva da rCebian afskSi. 

asxvaveben maJelirebel da aramaJelirebel plastifikatorebs (ix. Jele). 

maJelirebeli plastifikatori nitrocelulozis afskTan erTad warmoqmnis 

magar xsnars, amasTan miiReba dafarvis erTiani elastificirebuli struqtura. am Sem-

TxvevaSi dafarvidan plastifikatoris gamofitva an gamoyofa ar xdeba. aramaJelirebe-

li plastifikatorebi ar warmoqmnian homogenur sistemas da aqvT gaxurebis dros af-

skidan gamoyofis (`gamoJonvis~) midrekileba.amis gamo afski kargavs elastikurobas. 

imisaTvis rom gamoiricxos plastifikatoris gamoJonva, axorcieleben maJelirebeli da 

aramaJelirebeli plastifikatorebis kombinirebas. 

plastifikatorebi unda akmayofilebdnen Semdeg kriteriumebs: 

 fiziologiuri usafrTxoeba; 

 afskwarmomqmnelebTan da gamxsnelebTan kargi Tavsebadoba; 

 Suqmedegoba; 

 migraciuli mdgradoba; 

 sunis uqonloba; 

 kargi maplastificirebeli moqmedeba. 

plastifikatorebi qimiuri Sedgenilobis TvalsazrisiT dayofilia Semdegnairad: 

 eTeruli plastifikatorebi; 

 liTonmJavis eTerebi; 

 fosformJavis eTerebi spirtebTan grZeli naxSirwyalbadis jaWviT; 

 benzomJavis eTerebi oratomian spirtebTan; 

 cximovani mJavis eTerebi alifatur spirtebTan (ix. alifaturi naerTi); 

 rTuli ormagi eTerebi polieTilenglikolis martiv eTerebTan; 

 plastifikatorebi epoqsidirebuli cximovani mJavebis an zeTebis bazaze; 

 naxSirwyalbadiani plastifikatorebi; 

 daqlorili plastifikatorebi. 

nitrocelulozuri dafarvis Cveulebriv recepturebSi maJelirebelis saxiT Se-

hyavT eTeruli plastikatebi. maTi raodenoba celulozis nitratis mimarT Seadgens 

1:2. 
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afskwarmoqmnelis erTaderTi saxiT nitrocelulozis gamoyenebis dros Rebulo-

ben Zalian mSral xist afsks. amitom nitrocelulozas SeuTavseben afskwarmomqnelebs 

an plastifikatorebs. 

merqnis dafarvis dros pirvel rigSi xdeba celulozis nitratis SeTavseba al-

kidis fisebTan (e.w. nitrokombilaqebi). 

naturaluri fisebi rogoric, magaliTad, damari, Selaki an kolofoni, 

dReisaTvis naklebad gamoiyeneba nitrocelulozis dafarvis recepturebSi. celulozis 

nitratze maplastificirebul moqmedebas axdens naklebad an saSualo cximovani al-

kidis fisebi najeri cximovani mJavebis bazaze, rogoric aris sinTezuri cximovani 

mJavebi an qoqosis zeTis cximovani mJavebi. 

brwyinvalebis da avsebis koreqtirebisaTvis, aseve magari nivTierebis wilis 

gazrdisaTvis SehyavT maRal temperaturazednobadifisebi. nitrocelulozo-alkiduri 

lsm sistemebi SeiZleba agebuli iyos saxvadasxvagvarad. zogierT SemTxvevaSi recep-

tura SeiZleba Sedgebodes mxolod nitrocelulozisagan da alkidis fisisagan 

ganzavebuli Sesaferisi gamxsnelis nareviT. am SemTxvevaSi plastifikatori saWiro ar 

aris, Tu gamoiyeneba maRalsiblantiani nitroceluloza, xolo alkidis fisi uzrun-

velyofs sakmaris plastikurobas. 

nitrocelulozis lsm principulad SeiZleba gamoyenebuli iyos nebismieri 

araorganuli da organuli pigmentebi, romlebic gamosadegia Senobis SigniT sxvadasxva 

samuSaoebebisaTvis. 

yvela cnobili Semvsebebi rogoric aris kalciumkarbonati, bariumsulfati, ka-

olini, talki, qarsi, aluminis silikati da a.S. universalurebia gamoyenebis Sesabami-

sad. 

recepturebSi danamatebis saxiT, pirvel rigSi, gamoiyeneba damqrqalebeli 

nivTierebebi, cvilebi, qafCamqrobebi, damxmare saxexi saSualebebi da ganRvris 

gasaumjobesebeli komponentebi. 

nc laqi ukve mravali aTwleulia warmoadgens klasikas avejis kustaruli da 

samrewvelo warmoebisaTvis. is farTod gamoiyeneba lsm sacxovrebeli, saZinebeli da 

sabavSvo oTaxebis avejis, aseve patara sagnebis SesaRebad. sxva fisebTan farTo 

Tavsebadoba xels uwyobs mis mravalferovan gamoyenebas. nitrocelulozis lsm cno-

bilia gamoyenebis simartiviT, gafrqvevis da dasxmis meTodebiT maTi dadebis dros, 

aseve swrafi gaSrobiT da Zalian kargi aalebadobiT. nitrocelulozis Sesafer modi-



74 
 

fikatorebTan (ix. modifikacia) SexamebiT miiReba elastikuri damcavi da dekoratiuli 

afskebi. radganac nc laqebs aqvT daaxloebiT 15-dan 25%-mde (nc arapigmentirebuli 

laqi) magari nivTierebebis Semcveloba, amitom isini optimalurebia Ria forebiani 

merqnisagan, magaliTad muxa,avejis SesaRebad. 

nc laqebi Tavisi simartivis wyalobiT gamoiyeneba rogorc mravalSriani dafarva, 

isini vargisi rogorc sagrunto, ase gamosayvani samuSaoebisaTvis, xolo gamxsnelebSi 

kargi gajirjvebis xarjze advilad eqvemdebareba qveganzavebas da remonts. 

nc sistemebis mniSvnelovan nakls warmoadgens gamxsnelebis maRali Semcveloba, 

gansakuTrebiT damfaravi laqebisaTvis. garda amisa maT aqvT midrekileba gayviTlebisak-

en ultraiisferi sinaTlis moqmedebis qveS, Tu ar gamoiyeneba saSualebebi, romlebic 

aarideben nitrocelulozis polimerul molekulebs rRvevas da merqnis elferis (to-

nis) Secvlas. nc dafarvis kidev erT problemas, romelic xSirad gvxvdeba, war-

moadgens dafarvidan plastifikatoris migracia. es problema umetesad warmoiqmneba ka-

rebis SemWidroebisaTvis polivinilqloridis plastikis gamoyenebis dros, rodesac 

isini kontaqtSi Sedian nc dafarvasTan. 

nitrocelulozis sagrunto masalebs warmoadgenen, magaliTad, sagruntoebi 

Txeli (finiSuri) xexvisaTvis, ufero saJRenTi, amavsebeli, saSuqebeli, igrunteba uSu-

alod merqnis zedapiri an zedapiri, romelic damuSavebulia beicebiT. sagrunto avsebs 

da asvelebs safuZvels, swrafad Sreba da kargad ixexeba. bzinvarebis sxvadasxva 

xarisxiT nc magar laqebs miekuTvneba sagrunto, mravalSriani da damfaravimasalebi. 

nitrocelulozis da haeris Jangbadis xarjze gamamyarebuli Semadgenlobebis 

dadeba erT gamfrqvev kameraSi ar SeiZleba, radganac warmoqmnili zeJangi mZafrad rea-

girebs nitrocelulozasTan. gamxsnel taraSi ar unda darCes araviTari narCeni, radga-

nac inertuli Semvsebebi orTqldebian, xolo mSrali koloqsili advilad aaldeba. 

tara unda iyos sworad moniSnuli, raTa Tanabrad ganawildes antidetonaciuri 

danamatebi. 

nc lsm-Si gamoiyeneba gamxsnelebi dabali anTebadobis temperaturiT da maRali 

aorTqlebadobiT. es gavlenas axdens gafrqvevis procesze, radganac warmoqmnili 

wveTebi Zalian civdebian da maTze SeiZleba moxdes wylis kondensireba (ix. kondensa-

cia). zogierT  SemTxvevaSi es iwvevs TeTri mqrqali laqebis da Seuxedavi dafarvis 

(TeTri nafifqis) warmoqmnas. am defeqtis Sesamcireblad lsm-s amateben beTanols an 

glikolis eTers. wyali am nivTierebebTan warmoqmnis azeotropiul narevs da advilia 
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misi sistemidan mocileba am narevis gamoorTqvliT. aseTi sistemis magaliTi SeiZleba 

iyos wyliseTanolTan narevi, romelic Seicavs 4% wyals. is duRs 780C temperaturaze 

komponentebis Tanafardobis Seucvlelad. 

Tavi VII. mJavagamyarebuli laqsaRebavi masalebi 

mJavagamyarebuli laqsaRebaviT dafarva ukve ramodenime welia warmatebiT gam-

oiyeneba avejis warmoebaSi inglisSi, CrdiloeT amerikaSi da skandinaviis qveyneb-

Si.Tavisi gansakuTrebuli teqnologiuri xarisxis wyalobiT es masalebi ukve 25 welia 

didZali raodenobiT gamoiyeneba avejis, karebis, panelebis, iatakebis, interieris de-

talebis SesaRebad, aseve Sida gamoyvanisaTvis. 

mJavagamyarebuli laqsaRebavi sistemebiT dafarvis Rirebuli Tvisebebia: 

 xangamZleoba Senaxvis dros; 

 swrafi gaSroba; 

 SeRebili nakeTobebis StabelebSi Senaxvis SesaZlebloba; 

 maRali simagre; 

 kargi mdgradoba qimiuri nivTierebis zemoqmedebisadmi; 

 kargi mdgradoba cveTisadmi da meqanikuri dazianebisadmi. 

amasTan erTad klasikuri mJavagamyarebuli ls-ebi Seicaven bevr organul 

gamxsnelebs, xolo dafarvas aqvs midrekileba gamyifebisaken da zedapirze napralebis 

(naxeTqebis) warmoSobisaken maTi sqlad dagruntvis dros. amitom avejis warmoebaSi 

cdiloben jer kidev xmarebaSi myofi mJavagamyarebuli masalebi Secvalon ekologiurad 

ufro usafrTxo masalebiT. 

7.1. mJavagamyarebuli masalebis Sedgeniloba 

mJavagamyarebuli gamWvirvale laqebis da pigmentirebuli lsm-ebis recepturebi 

Cveulebriv Seicaven 50-dan 80 procentamde, organul gamxsnelebs. klasikuri gamWvir-

vale laqis recepturaSedgeba: alkidis, karbamidis an melaminis fisebis narevisagan, 

fizikurad Srobadi (ix. Sroba) afskwarmomqnelisagan (rogoric aris nitroceluloza), 

organuli gamxsnelebisagan, aditivisagan da Sesabamisi siliciummJavisagan (damqrqal-

ebeli/danamati) bzinvarebis xarisxis regulirebisaTvis. Cveulebriv es aris orkompo-

nentiani sistema, romelic myardeba polikondensaciis reaqciiT mJavis damatebis dros. 
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mJavagamyarebuli Semadgenlobebi afskwarmomqnelis saxiT pirvel rigSi Seicaven 

karbamidul fisebs. aq saubaria Sardovanas oligomeris da polimerisaldehidebTan, 

upiratesad formaldehidiTgamyarebaze. teqnologiuri pirobebis Tanaxmad aminis fisebi 

nawilobriv an mTlianad SeiZleba iyos eTerificirebuli, amasTan eTerifikaciisaTvis 

ZiriTadad gamoiyeneba erTatomiani spirtebi – butanoli da izubutanoli. 

mJavagamyarebuli lsm-ebis pirveli Taobis recepturebi afskwarmoqmnelis saxiT 

Seicavda mxolod araplastificirebul karbamidul fisebs (is xis damuSavebis 

mrewvelobaSi pirvel rigSi farTo gavrcelebas naxulobs polimeris webos saxiT). 

sufTa karbamiduli Semadgenlobebis gamoyeneba maTi simyifis gamo iwvevs bzarebs 

da merqnidan dafarvis aSrevebas. dafarvis simyife SeiZleba Semcirdes recepturaSi 

plastifikatoris damatebiT. magram afskSi daumagrebeli plastifikatorebi droTa 

ganmavlobaSi misgan migrireben da xels uwyoben bzarebis mxolod Senelebul war-

moqmnas. 

myife karbamidul fisebs plastificirebulebTanSedarebiT SeuZliaT ukeT Seu-

Tavsdnen bevr alkidis fisebs. amitomac bevr SemTxvevaSi xdeba swored maTi gamoyeneba. 

melaminuri fisis 10-dan 20%-mde damateba karbamidulis mimarT zrdis mJavagamyarebuli 

lsm-is sicocxlisunarianobas. amis wyalobiT SeiZleba gaizardos araaqroladi 

nivTierebebis Semcveloba, bzinvareba, Srobis dro, radganac mJavagamyarebuli karbamid-

uli fisis reaqciulunarianoba mniSvnelovnad maRalia, vidre melaminurebis. 

mJavagamyarebuli masalebis recepturaSi umTavresad gamoiyeneba alkidis fisebi 

naxevarSrobadi da araSrobadi zeTebiT da cximovani mJavebiT. upiratesoba eniWeba 

qoqosis, kastoris da araqisis (miwis Txili) zeTis fuZeze 55%-dan cximovnebiT da    

25-dan 34-mdemJavianobis ricxvis mqone alkidebs. narevSi karbamidis da alkidis fisebs 

Soris Tanafardobis varireba dafarvis moTxovnil Tvisebebze damokidebulebiT SeiZle-

ba iyos 7:3-dan 3:7-mde. 

alkidis Semadgenlis Semcireba iwvevs dafarvis simyifis gazrdas da napralebis 

warmoqmnas. alkidis fisis nawilis gazrda amcirebs dafarvis simagres. mravali mniS-

vnelovani Tvisebebis gaumjobeseba, rogoric aris Stabelebad dawyobis saSualeba, 

gaSrobis dro, forTavseba, qimiuri da wyalmedegoba, miiReba karbamidis da alkidis 

fisebis qimiuri urTierTqmedebis Sedegad. 

mJavagamyarebuli nc recepturebSi masalebis da plastificirebuli danamatebis 

gamoyeneba saSualebas iZleva miviRoT swrafad Srobadi masalebi didi avsebadunariano-
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biT. amasTan, rac ufro didia nc wili karbamid-alkidis kompoziciaSi, miT ufro 

maRalia dafarvis simqrqale, miT ufro swrafad midis Sroba da miT ufro mkveTria 

merqnis teqstura. amasTan nc wilis gadidebiT, mcirdeba afskis mdgradoba da saWiro 

xdeba meti organuli gamxsnelebi. Tu alkid-karbamiduli kompoziciis nc-Tan Tanafar-

doba axlosaa 1:1, maSin SesaZlebelia erTkomponentiani mJavagamyarebuli masalis miReba. 

aseT sistemaSi mJavuri katalizatoria monobutilfosformJava. 

mJavagamyarebuli masalebis didi nawili warmoadgens tipiur orkomponentian 

sistemebs. gamamyarebeli komponenti SeiZleba iyos rogorc mineraluri mJavebi – 

mariliani an fosforiani da maTi eTerebi, aseve organuli. magram marilovani mJavis 

gamoyenebam SeiZleba gamoiwvios merqnis feris Secvla, magaliTad wifelis an fiWvis. 

marilovani mJavis sxva uaryofiTi Tvisebaa misi koroziuli aqtiuroba. amrigad mJavaga-

myarebul sistemebSi upiratesoba eZleva organul gammyareblebs. 

fosformJavisagan da misi eTerebisagan SeiZleba erTkomponentiani kompoziciebis 

miReba, romelTa sicocxlis unarianoba aris 2-dan 12 Tvemde. gamyarebelis dozis gada-

Warbebam tenianobis moqmedebis qveS SeiZleba gamoiwvios dafarvis karbamiduli fisis 

hidrolizi da amiT gauaresos SeRebili zedapiris xarisxi. garda amisa, gammyarebelis 

didi raodenoba amaRlebs zedapiris simyifes. 

mJavagamyarebul masalebSi araaqroladi nivTierebebis (magari narCeni) Semcveloba 

organuli gamxsnelebis fuZeze Seadgens 30-dan 50%-mde. gamxsnelis saWiro raodenoba 

da Sedgeniloba ganisazRvreba maTi xsnadobis unariT da aorTqlebis siCqariT af-

skwarmoqmnis procesSi. sistemebSi, romlebic ar Seicaven nc, SeiZleba spirtebis, aro-

matuli naxSirwyalbadebis da glikolis eTerebis gamoyeneba. amasTan aromatuli 

naxSirwyalbadebis da pirveladi spirtebis Semcveloba zrdis sistemis sicocxlisu-

narianobas. 

mTeli nedleuli, romelic gamoiyeneba nc lsm unda iyos mJavagamZle. mJavaga-

myarebuli dagruntvis xexvis unarianobis gaumjobeseba SeiZleba sistemaSi 2% amidis 

cvilis damatebiT, xolo damqrqalebeli nivTierebebis saxiT Cveulebriv gamoiyeneba 

siliciummJava. 

mJavagamyarebuli masalebi, rogorc yvela orkomponentiani sistema, saWiroa gam-

oyenebuli iyos drois gansazRvrul periodSi, manamde, sanam gaizrdeba siblante da 

daiwyeba geli-warmoqmnis reaqcia (SezRuduli sicocxlisunarianoba, gamZleoba) 

(damatebiT ix. geli). 
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mJavagamyarebuli dafarva xasiaTdeba fizikurad sakmaod swrafi afskwarmoqmniT, 

gacveTisadmi simagriT da mdgradobiT. aseve kargi qimiuri medegobiT. maTi dadeba um-

Tavresad xorcieldeba CaZirvis da gafrqvevis meTodiT. 

Tavi VIII.  orkomponentiani poliureTanuli  

sistemebi 

xis damuSavebis bevr sferoSi ukanasknel wlebSi orkomponentiani poli-

ureTanuli (2k-pu) masalebi sul ufro xSirad cvlian mJavagamyarebul da nitro-

celulozis (nc) dafarvas. orkomponentiani masalebis damaxasiaTebel Tvisebas war-

moadgens misi ori reaqciis unariani komponenti, fuZe da gamyarebeli, romlebic erTma-

neTSi unda airios uSualod gamoyenebis win. zogadad 2k-pu sistemebSi xdeba, hi-

droqsilis jgufis Semcvel afskwarmoqmnelsa (fuZe) da poliizocianur gamyarebels 

Soris urTierTqmedeba, pu struqturuli fragmentebis warmoqmniT. aq saubaria polim-

ierTebis (poli..., mraval..., rTuli sityvis pirveli nawili) reaqciaze, ris Sedegad 

komponentebis maRali funqciurobis gamo warmoiqmneba samganzomilebiani – 3D 

struqtura. poliureTanebis teqnikuri gamoyeneba laqsaRebav sistemebSi daiwyo gasuli 

saukunis 50-ian wlebSi. 

radganac 2k-pu sistemebSi fuZe da gammyarebeli erTmaneTTan reagireben ukve 

oTaxis temperaturis dros, amitom maTi gamoyenebis dro SezRudulia, amas uwodeben 

sicoxlisunarianobas (inglisurad Potlife). 

8.1. orkomponentiani poliureTanuli masalebis Sedgeniloba 

2k-pu masalebSi garda afskwarmomqneli (polioli) hidroqsilSemcveli 

jgufebisa, aseve Sedian gamxsnelebi, pigmentebi, Semvsebebi, aditivebi, SesaZlo kom-

binirebuli afskwarmomqmnelebi da katalizatorebi. 

arsebobs hidroqsilSemcveli afskwarmoqmnelebis didi ricxvi, romlebic war-

moqmnian badisebr struqturebs polizocianatebTan, magaliTad: 

 najeri polieTerebi (damatebiT ix. eTeri); 

 alkidis fisebi; 

 poliakrilatis fisebi; 

 polieTerebi; 

 epoqsiduri fisebi da epoqsieTerebi; 
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 polivinilqloridis Tanapolimerebi; 

 polivinilacetilebi. 

poliakrilatis fisebi, romlebic Seicaven hidroqsilis jgufebs (poliakrilat-

polioli) gamoiyeneba 2k-pu masalebis qimiuri da atmosferomedegi recepturebisaTvis. 

2k-pu masalebisaTvis mniSvnelovan afskwarmoqmnelebs warmoadgens hidroqsil-

Semcveli polieTerebi (polieTerpolioli), romlebic miiRebian mravalatomiani 

spirtebis da mJavebis zemoqmedebiT. polieTerebis mJavur nawils Cveulebriv war-

moadgens orfuZiani karbonmJavebi. sxvadasxvagvar poliureTanebTan sxvadasxva po-

lieTerpoliolebis SexamebiT SeiZleba nebismieri simagris da elastiurobis afskebis 

miReba. 

alkidis fisebi, romlebic gamoiyeneba 2k-poliureTanuli sistemebisaTvis, upi-

ratesad warmoadgenen najeri cximovani mJavis fuZeze sakmarisad maRali hidroqsilis 

da dabali mJavuri ricxvebis mqonemwir fisebs, magaliTad, sxvadasxvagvari fisebi abus-

alaTinis, qoqosis da soios zeTebis fuZeze. kargi pigmenturi Tvisebebis da dasvelebis 

unaris xarjze, isini gamosadegia bzinvarebis maRali xarisxispigmenturi gamosayvani 

masalebis misaRebad. 

2k-pu dafarvis denadobis (Camosxmis) gasaumjobeseblad da bunebrivi gaSrobis 

regulirebisaTvis sxva afskwarmomqnelebTan erTad gamoiyeneba hidroqsilSemcveli po-

limerebi. ase, fuZeSi SeiZleba 0,2-dan-10%-mde acetobutiratis an nc Seyvana. nc 

aumjobesebs pigmentebis dasvelebadobas, magram ar SeiZleba misi gamoyeneba sistemebSi 

aromatul izocianatebTan erTad. dafarvis Semdgomi SesaZlo Zlieri gayviTlebis gamo, 

rac gansakuTrebiT SeimCneva gamWvirvale laqebSi. 

hidroqsilSemcvel afskwarmomqnelebs SeuZliaT di- (ix. winsarTebi) da po-

liizocianatebis didi ricxviT urTierTqmedeba. di- da poliizocianatebi dayofilia 

tipebad: alifaturi da aromatuli. 

aromatuli tipis poliizocianatebiskompoziciebs alifaturebTan SedarebiT aqvT 

mniSvnelovnad amaRlebuli reaqciis unari, magram maTi dafarvis sistemebisaTvis damax-

asiaTebelia gayviTleba da daqveiTebuli atmosfermedegoba. 

gamxsnelis saxiT ZiriTadad gamoiyeneba eTerebi da ketonebi, gamzaveblebad aseve 

SeiZleba iyos aromatuli naxSirwyalbadebi da benzini. gamxsnelebi an gamxsnelebis 

narevebi SeZlebisdagvarad unda iyos gauwyloebuli (wyalgaclili), wylis Semcveloba 

ar unda aRematebodes 0,5%. pigmentebi da Semvsebebi ar unda Seicavdnen didi odenobiT 
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tens, aseve ar unda monawileobdnen arasasurvel gare reaqciebSi. ase magaliTad, cinkis 

Jangs da zogierT murs SeuZlia gamoiwvios dafarvis vadebis Semcireba. datenianebis 

asarideblad fuZeSi an gamamyarebel xsnarSi amateben Sesaferis (saTanado) ten-

STanTqmelebs. 

8.2. orkomponentiani poliureTanuli masalebis gamoyenebis teqnologiebi 

2k-pu masalebi gamoirCevian SezRuduli sicocxlisunarianobiT. teqnikur doku-

mentaciaSi Cveulebriv aRniSnaven masalis gamoyenebis dros dafarvis xarisxis 

darRvevis gareSe.masalis sicocxlis unarianobis gansazRvra xdeba muSa siblantis 

kontrolis saSualebiT. 

sistema iTvleba sicocxlisunariani, vidre muSa siblante ar gaizrdeba maqsimum 

orjer. idealur SemTxvevaSi sicocxlisunarianoba unda Seadgendes 8 sT. (erTi samu-

Sao cvla). fuZis da gamyarebeli komponentebis Sereva xdeba uSualod dadebis win. 

SeiZlebaSesarevi ZiriTadi da gamyarebuli komponentebis Tanafardobis varireba 100:5-

dan 100:100-mde. 

afskwarmomqnelis tipze damokidebulebiT mSrali narCeni gamWvirvale an pewiani 

damfaravi laqebisaTvis Seadgens 20-dan-50%-mde. 

2k-pu masalebi gamoiyeneba iq, sadac meqanikuri da qimiuri mdgradobis mimarT 

wayenebulia amaRlebuli moTxovnebi. 

2k-pu masalebis niSandoblivi Taviseburebebia: 

 gamoyenebis universaluroba; maT aqvT merqnidan (teqtona, polisandra, 

fiWvi, muxa) fisebis da sxva nivTierebebis gamoyofis sapirispiro gan-

sxvavebuli saizolacio Tvisebebi; 

 gamorCeuli medegoba, samzareulos da Cveulebrivi avejisaTvis; 

 kargi Suqmedegoba 2k-pu masalis fuZis da gamyarebelis Sedgenilobebisa-

gan damokidebulebiT; 

 magari da elastikuri zedapiris miRebis SesaZlebloba recepturebze 

damokidebulebiT; 

 rogorc wesi, Znelad aalebadoba; 

 sakmarisi plastikuroba da gamoyenebis SesaZlebloba polivinilqloris 

magar plastikebSi; 
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 mdgradobis xarisxis varireba nakawrisadmi da abraziuli medegobisadmi 

recepturis Secvlis xarjze; 

 gansakuTrebuli SesaZleblobebi datvirTuli gare kibis safexurebis an 

tenianobis da temperaturis mkveTrad cvalebadi nestiani Senobebis 

SeRebisaTvis. 

2k-pu masalebis dadeba ZiriTadad xdeba gafrqvevis meTodiT. amasTan gamoiyeneba 

nebismieri teqnologiebi – gafrqveva SekumSuli haeriT, uhaero, Sereuli, 

eleqtrostatikuri. mcire sicocxlisunariani masalebis dadebisaTvis gamoiyeneba danad-

garebi, romlebSic safuZvelis fuZis da gammyarebelis Sereva xdeba uSualod gamfrqve-

vi mowyobilobis TavSi. 2k-pu laqebi gamoiyeneba rogorc sagrunto, aseve laqiT gamo-

sayvani dafarvisaTvis. 

poliureTanul sagrunto Sedgenilobebs aqvT dasamuSavebeli zedapiris maRali 

gaTanabrebis unari (maRali Sevsebis unarianoba), rac Tavis mxriv uzrunvelyofs xexvis 

karg SesaZleblobebs. gamosayvani SeRebvisaTvis gamoiyeneba gamWvirvale damfaravi 

laqebi, romlebic zedapirs aniWebs mbzinvarebasa da eleganturobas. garantirebuli 

maRali adheziis misaRebad sagrunto dafarvis xexvisa da laqis Sris dadebis 

operaciebs Soris droSi wyveta ar unda aRematebodes 24 saaTs. dafarvis dabindu-

lobis da merqnis forebis nacrisferianobis asarideblad xexvis yoveli operaciis 

Semdeg aucilebelia xexvis mtvris saguldagulo mocileba. 

avejis da samzareulos maRalpewiani fasadebis maRali xarisxiT warmoebisaTvis 

gamoiyeneba ara marto gamWvirvale 2k-pu laqebi, aramed damfaravis pigmentirebuli 

lsm. umTavresad maTi dadeba xdeba saSualo simkvrivis merqanboWkovan MDF (Medium 

Density Fibreboards) filaze. pirvel rigSi merqanboWkovani filis sibrtyes da kants 

faraven stirolSemcvel 2k-safiTxniT ujeri polieTerebis (TeTri pigmentiT) fuZeze. 

maTi dadeba xdeba ramdenimejer TviToeuli Sris gaxexviT. maRalpewiani samzareulos 

fasadebi stirolSemcveli safiTxniT, gamoirCeva Zalian maRali pewiT. stirolSemcveli 

safiTxnebis alternativaa 2k-pu safiTxnebi.MDF-filis xarisxisa da struqturaze 

damokidebulebiT 2k-pu safiTxnis dadeba xdeba erT an or Sred. 

aris SemTxvevebi, rodesac filis gaxexil ubnebs (kanti da gare profili) fara-

ven specialuri samxoloebeli (saizolacio) gamWvirvale 2k-pu laqiT. aseTi ganmx-

oloebis amocana frezvis dros merqnis dazianebuli da aweuli boWkoebis Sewepeba da 
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amiT kantis ubnebSi da gare profilebSi nestis zemoqmedebis arideba, romelmac 

SeiZleba gamoiwvios dafarvis daskdoma. 

Tavi IX. ujeri polieTeruli masalebi 

ujeri polieTeruli (pe) dafarva, e.w. pe-sistemebi, romlebic gamoiyeneba merqnis 

dasamuSaveblad, umTavresad Sedgeba ujeri pe fisebisagan aqtiur ganmzavebel – 

stirolSiganzavebuli. iniciatorebis (organuli zeJangis) da damCqareblebis (magaliT-

ad, kobaltis marilis) TanadaswrebiT isini erTmaneTs Soris reagireben. 

ormagi bmebiT ujeri pe stirolis urTierTqmedeba mimdinareobs Tanapolimer-

izaciis meqanizmis reaqciiT. 

gasuli saukunis samocian wlebSi avejis warmoebis yvela sferoSi maRalpewiani 

dafarvis misaRebad swrafad inergeba pe masalebi. imave periodSi iwyeba axali produ-

qtebis (parafinSemcveli pe) aqtiuri gamoyeneba avejis korpusebis da pianinos warmoe-

baSi, aseve tele-da radioaparaturaSi. Semdeg avejisaTvis pigmentirebul dafarvaze 

warmoqmnilma modam (`TeTri talRa~) gamoiwvia pigmentirebuli da galaquli paraf-

inSemcveli gamosayvani pe dafarvis damuSaveba da misi Semdgomi danergva. dReisaTvis 

ujeri pe dafarva gamoiyeneba mxolod specialur SemTxvevebSi, rogoric aris dafarva 

klaviSebiani da eqskluziuri musikaluri instrumentebisaTvis, avejis sagnebisaTvis, 

`luqsis~ klasis iaxtebis da TviTmfrinavebis Sida gamoyvanisaTvis, aseve Zvirfasi 

avtomanqanebis xis panelebis gamoyvanisaTvis. samzareulos avejisaTvis dResac fasobs 

da gamoiyeneba foris Semvsebi TeTri pe sagrunto, romlebic swrafad myardeba da aqvs 

fasis da xarisxis kargi Tanafardoba. 

uaryofiT moments warmoadgens dafarvaSi araproreagirebuli stirolis narCenis 

Tanadaswreba, romlis gamomJRavneba SeiZleba eqstraqciis dros. 

9.1. ujeri polieTeruli masalebis Sedgeniloba 

ujeri polieTeruli (pe) sistemebi TiTqmis 100 % Sedgeba araaqroladi 

nivTierebebisagan da iTvleba avejisaTvis pirveli lsm mcire aqroladi organuli 

naerTis SemcvelobiT. 

ujeri pe masalebi ZiriTadad Sedgeba ujeri polieTeris fisebisagan, romlebic 

warmoadgenen najeri da ujeri orfuZiani mJavebis da spirtebis urTierTqmedebis 

produqtebs.es, rogorc Tanapolimerizaciis (polikondensaciis) wrfivi xsnadi produ-
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qtebia, radikaluri polimerizacia Zlierad inhibitordeba haeris JangbadiT da piro-

bebze damokidebulebiT SeiZleba gaxdes sruliad SeuZlebeli. am mizezis gamo pirveli 

ujeri pe fisebis (`parafini-polieTeri~) recepturebi Seicavdnen danamatebis saxiT 

parafins, romelic moqmedebda rogorc amomativtivebeli danamati, da aferxebda ma-

salis haeris JangbadTan urTierTqmedebas. 

dReisaTvis gamosayenebeli ujeri pe fisebi miiReba polikondensaciis reaqciiT 

mravalfuZiani spirtebis (poliolebis) da orfuZiani karbonmJavebis 150-2000C Selxo-

bis dros, raTa geli-warmoqmna naadrevad iyos Tavidan acilebuli (ix. geli). 

sinTezis dros sruliad SeuZlebelia haeris Jangbadis Tanadaswreba ara marto 

gamoricxos, aramed misma kvalma SeiZleba gamoiwvios geli-warmoqmna. garda amisa, aman 

SeiZleba gamoiwvios feris arasasurveli Secvlac. pe-fisebis sinTezis dros Jelatini-

zaciis Tavidan asacileblad recepturaSi amateben mcire raodenobiT e.w. inhibitor-

stabilizators. eTerifikaciis reaqciis dros warmoqmnili wyali ganidevneba an uSu-

alod, an Sesabamisi gamxsnelebiTazeotropiis (ix. azeotropiuli) saxiT. 

Caketil ciklSi fisis struqturaSi TviTmJangavi jgufebis CaSenebiT, SeiZleba 

uaris Tqma parafinis danamatebze. am fisebs xSirad uwodeben pewians, radganac qimiuri 

gamyarebis Semdeg isini warmoqmnian mbzinvare arawebovan dafarvas. merqnis dafarvis 

sferoSi gamoiyeneba ori an sami radikaliT Canacvlebuli fisebis modifikaciebi. 

gamosayenebel monomerebs uwodeben aqtiur ganmzaveblebs, radganac pe masalebis 

recepturaSi isini gansazRvraven ara marto siblantis regulirebas, aramed monawileo-

ben kidec ujeri pe TanapolimerizaciaSi (ix. polimerizacia). dRemde ujeri pe 

fisebisaTvis yvelaze mniSvnelovan ganmzavebel warmoadgens stiroli. dadgenilia samu-

Sao SenobebSi stirolis maqsimaluri dasaSvebi koncentracia 85 mg/m3. stirols winan-

deburad aqvs didi mniSvneloba rogorc reagenti ujeri pe. merqnisaTvis dafarvaSi aq-

tiuri ganmzaveblebis saxiT garda stirolisa gamoiyeneba viniltoluoli, vinilis 

eTeri an metakrilati. ujeri pe fisebi gayidvaSi Semodis stirolSi an organul 

gamxsnelebSixsnarebis saxiT. stirolis wili Cveulebriv Seadgens 30-dan-35%-mde. 

zogadad polimerizaciis dawyebis iniciatorebs warmoadgens organuli zeJangi, 

romelic iSleba radikalebad da iwvevs jaWvur reaqcias. 

merqnisaTvis pe dafarvaSi meTilketonis zeJangs aqvs udidesi mniSvneloba 

rogorc iniciators. 
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liTonis marilebi (kobaltis an marganecis)Cveulebrivi damCqare-

blebia,romlebsac iyeneben gancalkevebiT an erTdroulad. dafarvaSi merqnisaTvis da 

merqnis masalebisTvis umjobesia gamoyenebuli iyos kobaltis saponi. kobaltis saponi 

gamoiyeneba sikativis saxiT alkidis fisebis JangviT gamyarebisaTvis. dabali tempera-

turis dros (150C naklebi)kobaltis damCqareblis reaqciis unari mkveTrad klebulobs. 

gamyarebuli dafarva didxans rCeba rbili da Tu masala pigmentirebulia dafarvis 

gaxexva ar SeiZleba. avsebul sistemebSi aseve SesaZlebelia kobaltis marilis aq-

tiurobis dadableba Semvsebze an pigmentis zedapirze adsorbciis xarjze. 

pe sistemebSi kobaltis sikativis Canacvleba Zalian Znelia. Cveulebriv recep-

turebSi zeJangi inertul siTxeSi SehyavT xsnaris saxiT (magaliTad, plastikatorSi 

50 procentiani zaJangis xsnariT) angariSiT fisis masaze 5-dan 10%-mde odenobiT. 

pe masalebSi gamoyenebuli pigmentebi da Semvsebebi zeJangTan SemTavseblobis 

garda, unda Seesabamebodes Semdeg moTxovnebs: 

 pe-sistemebis Senaxvis dros ar unda dairRves mdgradoba; 

 damCqareblebi ar unda adsorbcirdeboden pigmentebTan da SemvsebebTan 

(ix. adsorbcia); 

 pigmentebi da Semvsebebi kompoziciis mimarT ar unda iyvnen qimiurad in-

ertulebi da ar unda gaxdnen reaqciis sababi. 

ZiriTadad Semvsebs warmoadgenen kalciumkarbonati, bariumsulfati, talki da 

kaolini. Semvsebis saSualebiT pirvel rigSi SeiZleba Tavidan acilebuli iyos Caj-

doma, romelic warmoiqmneba fisis monomerTan polimerizaciis dros. 

Sesaferisi parafinebis SerCeva parafinSemcveli sistemebisaTvis xdeba maTi 

dnobis temperaturis gaTvaliswinebiT, radganac parafins SeuZlia gamokristaleba po-

limerizaciis Semdeg gacivebis dros. 

masalis mdgradobis gasaumjobeseblad, misi Senaxvis da gamoyenebis drois (xanis) 

gaxangrZlivebisaTvis recepturebSi amateben inhibitorebs, magaliTad, hidroqinons gra-

mis meaTasedi nawilis odenobiT. 

 

 

9.2. ujeri polieTeruli masalebis dadeba 
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pe masalebis dadeba xorcieldeba SesxurebiT da gadavlebiT. Sesxureba SeiZleba 

ganxorcieldes haeris pistoletiT an orkomponentiani sistemis gamfrqvevi mowyobilo-

biT, radganac masalebis SezRuduli sicocxlisunarianoba – ramdenime wuTidan erT 

saaTamde – iTxovs zedapiris swraf damuSavebas. orkomponentiani Sesxurebis dros 

fuZe da gamkeri agenti calcalke SehyavT gamrfrqvev haeris pistoletSi da maTi 

Sereva uSualod xdeba diuzidan (saSxefidan) gamosvlis win. pe-masalebis dadebis sxva 

gamocdil meTods warmoadgens masalis dadeba dasxmiT. arsebobs am meTodis sxvadasxva 

variantebi, rogoric aris kontaqturi, orTaviani da sendviCuri. 

pe-dafarvisTvis vargisia merqnis TiTqmis yvela saxeoba, gamonakliss warmoadgens 

merqani, romelSic arsebobs ujeri pe-gamyarebis Semaferxebeli nivTiereba. aseT merqans 

miekuTvneba iroko, palisandri, makasaris eboni, mansonia, teqtoni da a.S.  

pe-dafarvis dadebis win saWiroa amgvari saxeobis merqnis izolireba. 

izolacia xorcieldeba dabalsiblantis orkomponentiani (2k) poliureTanuli 

laqebiT. xis saxeobisagan damokidebulebiT saizolacio Sris dadeba SeiZleba xdebodes 

ramdenimejer Sreebis Sualeduri gaSrobiT. 

pe-laqiT dafaruli Zvirfasi saxeobis merqnisagan amzadeben dekoratiul bagets, 

konsols, saWis Tvals, siCqareebis gadamrTvel saxelurebs. dafarvisaTvis fuZis saxiT 

gamoiyeneba SredaSre dawebebuli Zvirfasi merqniT mofanerebuli wnexili detalebi. 

maRalpewiani zedapiris damuSavebisaTvis saWiro siRrmis misaRwevad detalis 

zedapirebs amuSaveben ramdenimejer. 

gamyarebis Sesabamisi fazis  Semdeg saxexi qaRaldiT xdeba detalebis gaprialeba 

marcvlis zomebis TandaTanobiT SemcirebiT. gaprialeba iTvleba, rom yvelaze kargia, 

Tu zedapiris galaqvis da gaxexvis Semdeg profilis usworobaTa simaRle Seadgens 1,5 

mikrometrs. 

amisaTvis, rogorc wesi, gamoiyeneba orsafexuriani xexva. amasTan xexvis meore 

stadiaze saxexi qaRaldis marcvlis zoma – 600-ia. xexvis bolo stadiaze xexva unda 

Sesruldes wina xexvis mimarTulebis gardigardmo. maSin momdevno gaprialeba SeiZleba 

ganxorcieldes swrafad da umniSvnelo mimWeri ZaliT. gaprialeba pewis maRal xaris-

xamde sruldeba specialur saprialebel manqanaze, romelic aRWurvilia qeCis lentiT. 

aq iyeneben specialur saprialebel pastebs da cvilebs. cvilis narCenebis mocileba 

xdeba specialuri saxexi saSualebiT. gaprialebis dros minimumamde unda iyos 
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dayvanili dafarvis Zlieri gaxureba, radganac aman SemdgomSi SeiZleba gamoiwvios e.w. 

`forToxlis qerqis~ tipis defeqti. 

pe-masalebis gamoyenebis dros saWiroa Semdegi teqnologiuri rekomendaciebis 

gaTvaliswineba: 

 dadebis optimaluri temperatura – 23-280C; 

 Zlier gacivebuli lsm winaswari gaxureba xdeba 30 gradusamde, Semdeg 

gaciveba 22-23 C gradusamde, mere misi swrafi gamoyeneba; 

 aucileblad gasaTvaliswinebelia parafinis xsnarebis Senaxvis dros maTi 

midrekileba kristalizaciisaken. parafinis xsnarebs axureben (wylis aba-

zanaSi 30-dan 45 C gradusamde temperaturis dros) amoreviT srul 

gaxsnamde. 

 saWiroa mkacrad iyos daculi Sesarevi komponentebis  safuZvlis, gammya-

reblis da damaCqareblis Tanafardoba; 

 masalebis gamoyenebis dro komponentebis Serevis Semdeg (geli-

warmoqmnisdro) SeiZleba gaizardos erT saaTamde Semaneblebis gam-

oyenebiT; haeris maRali temperatura da dabali fardobiTi tenianoba 

amcirebs geli-warmoqmnis dros; 

 saWiro dasadebi nivTierebis nedli masis miwodebis pirobebis dacva. da-

sadebi nivTierebis masis gazrdam Sesxurebis dros SeiZleba gamoiwvios 

haeris CanarTebis warmoqmna da, garkveuli pirobebis dros nacrisferi 

elferis gamoCena. masis Semcireba iwvevs swraf gaSrobas da amcirebs 

geli-warmoqmnis dros, xolo parafinSemcvel sistemebSi akavebs par-

afinis amotivtivebas; 

 dasxma cxel zedapirze iwvevs parafinSemcveli dafarvis defeqtebs (naja-

os, daskdomas, mikvras); 

 optimaluri maRalpewiani Sedegis misaRebad gaprialeba unda ganxor-

cieldes gamyarebis mere 50-70 saaTis Semdeg. 

Tavi X. radiaciiT gamyarebuli laqsaRebavi masalebi 

radiaciuli gamyarebis qveS igulisxmeba masalebis gamyareba (polimerizacia) 

eleqtronuli an ultraiisferi gamosxivebiT. mrewvelobaSi merqanze dafarvisaTvis Zi-
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riTadad gamoiyeneba radikaluri ultraiisferi gamosxivebis (dasxivebis ud) teqnolo-

giebi. 

isini ukve mravali welia warmatebiT gamoiyeneba xis iatakebis, karebis, avejis, 

kedlis Semonakeris, xis Semcveli masalebidannakeTobebis, dafaruli qaRaldis dekora-

tiuli firiT da sacobebis SesaRebad. 

eleqtronuli gamosxivebis (eg) teqnologiebi gamoiyeneba mxolod specialur 

dargebSi. 

pirveli jaWvuri polimerizacia, inicirebuli ultraiisferi sinaTliT ganxor-

cielebuli iyo jer kidev Zvel droSi egviptis mumiebze. 

ukve 1960 wlis dasawyisSi avejis warmoebaSi iyenebdnen orkomponentian po-

lieTerul laqebs magari fazis (100 procentamde araaqroladi nivTiereba) maRali 

SemcvelobiT. polieTeruli sistemebisaTvis pirvelad gaxda SesaZlebeli nakaduri 

meTodiT avejis racionaluri SeRebvis warmoeba. am periodSi mniSvnelovani produqti 

iyo gamosayvani laqebi, 20 wuTis gaSrobis Semdeg ukve SeiZleboda maTi daStabeleba. 

1960 wlidan lsm-saTvis laqebis da nedleulis warmoebaSi ud-gamyarebam daipy-

ro evropa. samrewvelo masStabiT ujeri polieTeruli masalebis ud-gamyarebis upi-

ratesoba mdgomareobs imaSi, rom SesaZlebeli gaxda gamyarebis drois mkveTri Semcire-

ba. 

ujeri polieTeruli fisebisaTvis nedleulis gamoyenebiT, pirveli fotoinicia-

torebis danergviT da ud-naTurebis damzadebiT SesaZlebeli gaxda evropaSi samrewve-

lo masStabiT ud-gamyarebuli masalebis gamoyeneba. ud-gamyarebis sawyis etapze gam-

Wvirvale laqebisaTvis fotoiniciatorebad iyenebdnen benzolis eTerebs, miuxedavad ma-

Ti mkafiod gamoxatuli midrekilebisagayviTlebisaken. amasTan erTad Tavdapirvelad   

ud-gamyarebuli safiTxnebis gamoyenebisgan Tavs ikavebdnen burbuSelovan filaze dafar-

vis talRisebri daskdomis saxiT defeqtebis gaCenis gamo. daskdomis warmoqmnis mizezi 

iyo am masalis recepturebSi Semvsebebis araswori dozireba. 

pirveli ud-gamyarebuli safiTxnebis da sagruntoebis dadeba xdeboda valcvis 

meTodiT. damfaravi laqis dadeba esTetikuri TvalsazrisiT xorcieldeboda dasasxam 

manqanaze dafarvis mJavagamyarebuli sistemebis gamoyenebiT. 

stirolSi ganzavebul polieTeruli fisebis ud-gamyarebas xels uSlis haeris 

Jangbadi. dasawyisSi es SesamCnevad vlindeboda zedapiris webovnebaSi. amis Tavidan 

ascileblad ujer polieTerul fisebSi amatebdnen mcire raodenobiT parafins. 
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poliureTanuli dafarvis (winagelireba) luminescenciuri naTuriT (dabali 

wnevis vercxliswylis naTuriT) dasxivebis dros (ix. geli) naTuris dabali simZlav-

ris gamo polimerizacia mimdinareobs mniSvnelonad nela. 

maRali wnevis vercxliswylis naTuris pirdapiri zemoqmedebis Sedegad, polimer-

izacia mimdenareobs imdenad swrafad, rom damcavi parafinis afski ver aswrebs war-

moqmnas. amitom maRali simZlavris vercxlis wylis naTuriT gamyarebas axorcieleben 

swrafad winagelirebis stadiis Semdeg, romelic mimdinareobda luminiscenciuri naTu-

ra zemoqmedebis qveS. 

ud-gamyarebis dros winagelirebis poziciaSi imyofeba mcire simZlavris bevri 

luminiscenciuri naTura, imisaTvis rom parafinSemcveli masalis zedapirze moeswros 

parafinis damcavi Sris (parafinis sarkis) warmoqmna. erTdroulad parafinis SriT 

xdeba stirolis zedmeti aorTqleba da zedapiris dacva haeris Jangbadis 

zemoqmedebisagan gamyarebis damTavrebis dros. 

gasuli saukunis 70-ian wlebSi avejis mrewvelobaSi da merqnis filebis warmoe-

baSi gamyarebis radiaciulma meTodma swrafad ganicada gavrceleba, radganac po-

lieTeruli laqebis gamyarebis klasikur sqemasTan SedarebiT is iyo ufro iafi da ra-

cionaluri, amasTan gaCnda zeJangiT gamyarebaze uaris Tqmis SesaZlebloba. 

ud-gamyarebis procesis mizans warmoadgens dafarvis swrafi da efeqturi 

formireba da laqis Tvisebebis gaumjobeseba, rogoric aris adhezia, drekadoba, gayviT-

lebis Semcireba da optimizaciis stabiluroba mza recepturebis Senaxvis dros. aseTma 

moTxovnebma gamoiwvia poliakrilaturi da epoqsiduri fisebis gamoyeneba. 1980 wlis 

dasawyisSi karebis warmoebaSi danergili iyo pirveli ud-sistema dabalmolekularuli 

monomebis (ganmzaveblebis) gareSe. Tumca gamoyenebuli damfaravi laqebi Seicavdnen 15-

dan 25 procentamde organul gamxsnelebs, romlebic saWiroa siblantis regulirebis-

Tvis. avejis warmoebaSi garRvevad iTvleba mRebavi beicebis Seqmna, romlebic dafarvis 

ud-polimerizaciis procesis siCqareze gavlenas ar axdenen, e.i. am process ar inhibi-

torebs (ix. inhibitori). 

eiforia, romelic warmoiqmna 1967 wels polieTerebis ud-gamyarebis danergvis 

pirvel stadiaze, mogvianebiT cotaTi ganelda imis gamo, rom im periodSi gamoyenebuli 

fotoinicianorebi da ud-naTurebi ar iZleodnen Rrma Sreebis gamyarebas. 

nedleulis da lsm msxvili evropeli mwarmoeblebi 1970 wlis dasawyisSi 

cdiloben mieRoT TeTri pigmentirebuli ud-gamyarebuli masalebi, kompoziciaSi masa-
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lis mizanmimarTuli SeuTavseblobis xarjze, e.i. arahomogenuri garemos xarjze (ix. 

homogenuri). 

1980 wlis dasawyisisTvis TeTri pigmentebis saxiT daiwyes TuTiis sulfidis da 

titanis magniumis gamoyeneba (ix. TeTri feri, TeTri pigmenti, TeTri sinaTle, feris 

aditiuri sinTezi, titanis feradi pigmenti, titanis pigmenturi  orJangi, titanis 

dioqsidi (titanis nanodis oqsidis CaTvliT), titanis dioqsidi, gogirdovani TuTia). 

maRalpewiani dafarvis dadebisaTvis universaluri valcebis da dasxmis manqanebs amon-

taJebdnen Warbi wnevis kameraSimtvris moxvedris asarideblad. gamxsnelebis da winame-

lirebis mosacileblad iyeneben lentian transportiors, razec xdeba SeSrobac da 

winagelirebac. transportioris gagrZelebaze ganlagebul ud-arxSi xorcieldeba ud-

gamyareba. 

evropaSi 1990 wlis dasawyisSi intensiurad inergeba pigmentirebuli dafarvis 

kombinirebuli sistemebi valcviT lsm dadebisTvis panelebis, avejis da karebis war-

moebis dros. maRali qimiuri medegobiT ekonomiuri TeTri dafarvis misaRebad iyeneben 

sxvadasxva SesaRebi teqnologiebis da masalebis SeTavsebas (wyalSi xsnadi pigmen-

tirebuli erTkomponentiani dagruntva, pigmentirebuli ud-dagruntva, gamWvirvale ud-

damfaravi laqi).  

erTdroulad avejis mrewvelobaSi intensiurad swavloben eleqtronul-

radiaciul gamyarebas. gamoirkva, rom eleqtronul gamosxivebas ud-gamyarebisgan gan-

sxvavebiT aqvs pigmentirebuli Sedgenilobebis mTlianad gamyarebis unari. 

eleqtronuli gamosxivebiT (eg) gamyarebuli dafarvis teqnologiuri SesaZle-

blobebia: 

 lsm xarjimcirdeba 30 procentiT; 

 moixsna organuli gamxsnelebis emisiis problema, radganac eg gamyarebu-

li masalebi, 100 procentiT Sedgebian araaqroladi nivTierebebisgan (ix. 

emisiis tipebi; emisia); 

 gasamkecda drois erTeulSi SeRebili produqciis raodenoba; 

 mJavagamamyarebeli dafarvisaTvis eg-dafarvis gamoyenebiT, 80 procen-

tamdemcirdebakonveqciuri SrobiT dakavebuli farTebi; 

 gakawvrisadmi medegobis da dafarvis simagris gamo 50 procentiT 

mcirdeba transportirebis Sedegad warmoqmnili dazianebebis aRdgeniTi 

samuSaoebebis wili. 
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dReisaTvis merqnis nakeTobebis SeRebvis dros eg-gamyarebas aqvs mxolod 

SezRuduli gamoyeneba mowyobilobebis maRali fasis da teqnologiuri Taviseburebebis 

gamo, rogoricaa magaliTad, inertuli garemos Seqmnis aucilebloba da dafarvis pewis 

dabali xarisxi. 

10.1. ultraiisferi dasxivebiT gamyarebuli laqsaRebavi   

masalebis Sedgeniloba 

merqnis SeRebisaTvis gamosxivebiT gamyarebuli  masalebi agebulia iseve, rogorc 

Cveulebrivi lsm. mTavar gansxvavebas warmoadgens afskwarmoqmnel SedgenilobaSi fun-

qciuri jgufebis arseboba, romlebic Sedian polimerizaciis reaqciaSi ultraiisferi 

dasxivebis (ud) an eleqtronuli gamosxivebis (eg) zemoqmedebis qveS. amasTan war-

moiqmneba samganzomilebiani (3D) uxsnadi polimeruli struqtura. 

ud-gamyarebis Taviseburebas warmoadgens specialuri danamatebis Tanadaswreba, 

romlebsac fotoiniciatorebs uwodeben. ud-inicirebul sistemebSi asxvaveben polimer-

izaciis or tips – radikalurs da ionurs. merqnis damuSavebisTvis gamoiyeneba mxolod 

polimerizaciis radikaluri tipis sistemebi. eg-gamyarebis dros iniciatorebi ar aris 

saWiro, radganac eg maRali energiis zemoqmedebiT warmoiqmneba polimerizaciis ganvi-

TarebisaTvis sakmarisad bevri radikali. 

eg da ud-sistemebi aseve gansxvavdebian agznebis meqanizmiT da energiis wyaroTi. 

gamosxivebiT gamyarebuli dafarvis mniSvnelovan nawils warmoadgens  af-

skwarmomqmneli. es aris afskwarmomqmneli nivTiereba, romelic Seicavs CaSenebul ormag 

kavSirebs. am kavSirebis arseboba gansazRvravs afskis gamyarebis ZiriTad Tvisebebs, 

rogoric aris mdgradoba cveTis mimarT, qimiuri medegoba, elastiuroba, simtkice Run-

vaze da gaWimvaze. afskwarmomqmnelis molekuluri wona Seadgens 500-dan 2500 

gr/mols (ix. molekuluri masa (fardobiTi). molekuluri masis Semdgomi gadideba 

iwvevs siblantis momatebas, romelic, rogorc wesi arasasurvelia gadamuSavebis dros. 

merqnis dafarvis sferoSi radikaluri polimerizaciisaTvis mniSvnelovan ud-

afskwarmomqmnelebs warmoadgenen: 

 ujeri polieTerebi; 

 epoqsiakrilatebi.; 

 rTuli polieTeruli akrilatebi; 

 martivi polieTeruli akrilatebi; 
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 ureTan-akrilatebi; 

 aminomodificirebuli polieTeruli akrilatebi. 

yvela CamoTvlili afskwarmomqmneli, garda ujeri polieTerebis, romlebic ar 

Seicaven akrilatis fragmentebs, klasificirebulia rogorc evrimeruli akrilatebi 

(berZ. `evro~ - bevri da `meris~ - nawili). es aris fisebi maRali molekuluri masiT 

da gafarToebuli molekuluri masis ganawilebiT. 

xis dasamuSavebel mrewvelobaSi gamoyenebuli akrilis eTerebis 70 procentze 

mets Rebuloben akrilmJavis spirtebTan eTerifikaciis Sedegad.reaqciis kataliza-

torebs ZiriTadad warmoadgenen Zlieri mJavebi. miRebis da gamoyofis procesSi naadre-

vi polimerizaciis asarideblad iyeneben stabilizatorebs. wylis gamoyofis 

gasaumjobeseblad gamoiyeneba gamyofi agenti. reaqciis damTavrebis Semdeg xdeba 

katalizatoris da reaqciis gareSe darCenili akrilmJavis mosacileblad polikonden-

saciis produqtis Zvirad Rirebuli damuSaveba. damuSavebis Semdeg  akrilis eTeri ar 

aris saSiSi kanze zemoqmedebis da gamaRizianebeli moqmedebis TvalsazrisiT. 

fisebs ZiriTadad aqvT neitraluri suni. katalizatorebis mocileba an nei-

tralizacia amcirebs merqanze gamyarebuli dafarvis SesaZlo zemoqmedebas, magaliTad, 

feris Secvlas. 

dRemde erT-erT mniSvnelovan afskwarmomqmnel klass warmoadgenen ujeri po-

lieTerebi maleinmJavis bazaze. ujeri polieTerebi – es gamosxivebiT gamyarebuli af-

skwarmomqmnelebia, romlebmac stirolTan SexamebaSi aqtiuri gamxsnelebis da fo-

toiniciatorebis saxiT merqnis damuSavebis mrewvelobaSi naxes farTo gamoyeneba. ul-

traiisferi dasxivebis dros maT aqvT reaqciis patara siCqare, riTac xdeba maTi gam-

oyenebis limitireba. 

merqnis masalebisTvis ujeri polieTerebis recepturebi stirolTan erTad 

Seicavdnen aqtiur gamxsnelebs, aseve gamoiyeneboda ustirolo Semadgenlobebi. 

dReisaTvis ud-gamyarebuli ujeri pewiani polieTeruli fisebis kidev erT mniSvnelo-

van klass warmoadgens pewiani polieTerebi. 

ud-gamyarebuli reaqciis unariani afskwarmomqmnelebis damuSavebam gamoiwvia ax-

ali prepolimerebis Seqmna cnobili afskwarmomqmneli klasebis bazaze. es fisebi 

Seicaven akrilmJavis ormag kavSirebs. akrilis ormagi kavSirebi minimum 10-jer ufro 

swrafad reagireben ultraiisferi dasxivebis dros, vidre klasikuri polieTeruli 
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sistemebis ormagi kavSirebi. fisebis sinTezis dros komponentebis mizanmimarTuli 

SerCeva saSualebas iZleva miviRoT afskwarmomqmnelebi gansazRvruli TvisebebiT. 

epoqsiakrilatebi ZiriTadad miiReba Txevadi epoqsiduri fisebis akrilmJavasTan 

qmedebis dros. am SemTxvevaSi saqme gvaqvs maRali reaqciis unarian afswarmomqmnelTan, 

romlis safuZvelze Rebuloben magar da qimiurad medeg dafarvas. Tavisufali hi-

droqsilis jgufebis arsebobis wyalobiT fisebs aqvT pigmentebis mimarT kargi 

dasvelebadobis unari, magaliTad, titanis orJangis mimarT. 

garda amisa, epoqsiakrilatebs aqvT kargi adhezia da gansakuTrebuli qimiuri 

medegoba sxvadasxva merqnis substratebis da plastikebis mimarT. maT safuZvelze 

SeiZleba Seiqmnas drekad-elastikuri, magari, maRalreaqtiuli, ud-gamyarebuli dafarva, 

epoqsiakrilatebi, romlebic Seicaven aromatul fragmentebs, aqvT midrekileba 

gayviTlebisken siTbos zemoqmedebis dros (siTburi gayviTleba). uaryofiT mxares war-

moadgens epoqsiakrilatebis maRali siblante. teqnikuri gadamuSavebis dros saWiroa 

fisebis ganzaveba organuli gamxsnelebiT da/an aqtiuri ganmzaveblebiT (monomerebiT). 

aromatulebTan SedarebiT, alifaturi epoqsiakrilatebi naklebad blantia (ix. 

alifaturi naerTi). 

epoqsiakrilatebis siblantis Semcirebis sxva SesaZleblobas warmoadgens 

akrilmJavis nawilobrivi Secvla erTfuZiani mJavebiT. amasTan erTad siblantis Sem-

cirebiT mniSvnelovnad umjobesdeba elastiuroba da adhezia. 

klasikuri rTuli polieTeruli akrilatebi miiReba polispirtebidan da or-

fuZiani karbomJavebidan or an sam stadiad. 

bazarze warmodgenili rTuli polieTeruli akrilatebis siblantis cvlilebis 

diapazoni aromatul epoqsiakrilatebTan da martiv polieTerul akrilatebTan Sedare-

biT saSualo donisaa. 

siblantis saWiro gadamuSavebis misaRwevad Cveulebriv amateben aqtiur 

ganmzaveblebs an organul gamxsnelebs. mTlianobaSi am klasis afskwarmomqmnelebs aqvT 

fasis da efeqturobis koeficientis optimaluri Tanafardoba. 

moTxovnilebam monomerebiT gaRatakebul da dabalsiblantian ud-afskwarmomqmne-

lebze, romlebsac SeuZliaT iolad gadavla monomerebis (siblantis regulirebis aq-

tiuri gamzaveblebis) damatebis gareSe gamoiwvia fisebis klasis Seqmna martivi poli-

merebis da akrilatebis fuZeze. kompoziciebs martiv polieTerebis da akrilatebis 

fuZeze aqvT mTeli rigi dadebiTi Tvisebebi, iseTebi, rogoricaa dabali siblante da 
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gadamuSavebisaTvis kargi maxasiaTeblebi maRali ud-aqtiurobis dros. maTi daxmarebiT 

Rebuloben monomerebiT gaRaribebul masalebs, praqtikulad sunis gareSe. isini gam-

oiyenebian aseve rogorc ganmzaveblebi akrilatis afskwarmomqmnelebis sxva tipebisTvis. 

martivi polieTerebis da akrilatebis fuZeze fisebis sinTezis dros SesaZlebelia 

narCeni monomerebis warmoqmnis Tavidan acileba, radgan dabalmolekuluri mravalfuZi-

ani spirtebis nacvlad gamoiyeneba poliolebi maRali molekuluri woniT (ix. mole-

kuluri masa). 

ureTanuli akrilatebis nairsaxeoba Zalian didia, radganac SeiZleba gamoyenebu-

li iyos aromatuli da alifaturi izocianatebi, polispirtebi da rTuli po-

lieTeruli poliolebi. am mizezis gamo, fisebis bazarze am klasis afskwarmoqmnelebs 

Soris ar aris dominanti (upiratesi), magram arsebobs didi odenobis specializirebu-

li fisebi. ureTanuli akrilatebi xasiaTdebian sakmaod maRali siblantiT. rogorc we-

si ureTanuli akrilatebi organuli gamxsnelebis, aqtiuri ganmzaveblebis an 

dabalsiblantiani akrilatis martivi polieTerebis damatebiT SeiZleba dayvanili iyos 

gadamuSavebisaTvis saWiro mdgomareobamde. 

izocianaturi akrilatebi Dual-Cure sqemis mixedviT (ormagi gamyareba). 

am axali klasis afskwarmomqmnelis gamoCena gamowveulia fisis erT 

struqturaSi polimierTebis da polimerizaciis (ud-gamyarebis) upiratesobebis 

SeTavsebis aucileblobiT. 

sistema Dual-Cure (ormagi gamyareba) gulisxmobs procesis mimdinareobas droSi 

dacalkevebul or stadiad, amasTan gamyarebis meqanizmi orive stadiaze SeiZleba iyos 

identuri, an SeiZleba gamoyenebul iqnes gamyarebis sxva meqanizmic. 

Dual-Cure-sistemebi xSirad gaigivebulia hibridul sistemebTan (ix. hibridi). 

hibridul sistemebSi gamyarebis procesi mimdinareobs erTdroulad ori sxvadasxva 

meqanizmiT. Dual-Cure-sistemis martiv magaliTs warmoadgens sufTa lsm ud-gamyarebis 

pirvel stadiaze predgelirebisaTvis mcire simZlavriT dasxiveba. Semdeg stadiaze ma-

salis sruli gamyarebisaTvis iyeneben maRali simZlavris dasxivebas. es procesi gam-

oiyeneba ud-laqebis damqrqalebis gasaumjobeseblad. 

masalebs Sedgenilobas da funqciuri jgufebis reaqciul aqtivobaze 

damokidebulebiT aqvT sxvadasxva sicocxlis unari. 

Dual-Cure tipis laqsaRebavi sistemebi gamoiyeneba samganzomilebiani substratis 

(rTuli konfiguraciis detalebis) damuSavebis dros imisaTvis, rom miRweuli iyos 
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sruli gamyareba aseve, Crdilovan zonebSi, romlebic ar SeiZleba uSualod iyos 

dasxivebuli. mis meore upiratesobas ud-gamyarebul sistemebTan (Mono-Cure) SedarebiT 

warmoadgens Zlier pigmentirebuli masalebis sruli gamyarebis SesaZlebloba. garda 

amisa, izocianatis akrilatebi gamoiyeneba rogorc dafarvis saizolacio da adheziis 

gasaumjobesebeli merqnis substratis Semwov da sxvadasxva Semcvel ingredientze, 

radganac maT SeuZliaT urTierTqmedeba sinotivesTan da merqnis nivTierebebTan siRrme-

Si, da gamyof zedapirze (substrat-dafarva). 

umravlesi akrilis prepolimerebi, polieTeruli akrilatebis gamoklebiT, maTi 

maRali siblantis gamorogorc wesi ar SeiZleba daidos koncentrirebuli saxiT. af-

skwarmomqmnelebs unda hqondeT muSa siblante, romelic regulirdeba Sesabamisi 

nivTierebebiT yoveldRiur praqtikaSi. am sawyis nivTierebebs uwodeben aqtiur 

ganmzaveblebs an monomerebs, radganac ud-gamyarebis procesSi isini CaSendebian dafar-

vis polimerul struqturaSi. maT uwodeben stenomerul akrilatebs. 

teqnikurad mniSvnelovani aqtiuri ganmzaveblebi miekuTvnebian akrilmJavis 

eTerebis klass. maTi SerCevis dros saWiroa Semdegi kriteriumebiT xelmZRvaneloba: 

 maRali reaqciis unari; 

 ganzavebis kargi unari; 

 dabali siblante; 

 orTqlis mcire wneva; 

 umniSvnelo toqsikuroba; 

 kanze umniSvnelo gamaRizianebeli moqmedeba da mgZnobiarobis amaRleba; 

 funqciuroba. 

merqnisaTvis lsm SeiZleba damatebuli iyos 1-dan 60 procentamde aqtiuri 

ganmzavebeli. maT mTavar funqcias warmoadgens siblantis Semcireba organuli 

gamxsnelebis gamoyenebis gareSe. principSi monomerebissiblantis gazrda pirvel rigSi 

xdeba molekuluri wonis, polarulobis, molekulebis sixistis da funqciurobis ga-

didebiT. monomerebis molekuluri wonis gadidebiT mcirdeba maTi xsnadobis unari, 

SeTavsebadoba, aqroladoba da suni. 

akrilis umravlesma aqtiurma ganmzavebelma SeiZleba gamoiwvios kanze gamaRizi-

anebeli moqmedeba. amitom mwarmoeblebi valdebulni arian zustad miuTiTon nawarmis 

Sedgeniloba. amis gamo ukanasknel periodSi SeimCneva maTi Secvlis tendencia, magaliT-

ad, viniliT, romelic ganTavisuflebulia markirebisagan. misi miReba xdeba acetilenis 
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da spirtis urTierTqmedebis dros tutis TanadaswrebiT. miRebul vinilis eTerebs 

asufTaveben gamoxdiT. 

radganac mrewvelobaSi gamoyenebuli ultraiisferi dasxivebis wyaroebis energia 

sakmarisi ar aris ud-afskwarmomqmnelebis da monomerebis naxSirbad-naxSirbadiani orma-

gi bmebis hemoliTuri (ix. kovalenturi bma) gaxleCvisTvis, amitom aucilebeli xdeba 

e.w. `fotoiniciatorebis~ gamoyeneba. 

fotoiniciatorebi da fotosensibilizatorebi STanTqaven ultraiisferi 

dasxivebis wyaros sinaTles ufro grZeltalRian areSi. am dros warmoiqmneba 

radikalebi, romlebic inicireben ud-afskwarmomqmnelebis aqtiuri komponentebis 

radikalur polimerizacias. 

fotoiniciatori unda Seesabamebodes Semdeg moTxovnebs: 

 maRali reaqciis unari; 

 sibneleSi maTi Senaxvis stabiluroba; 

 Termuli stabiluroba; 

 siyviTlis uqonloba da misaRebi Rirebuleba; 

 lsm kargi xsnadoba; 

 sunis da toqsikurobis uqonloba. 

arsebobs fotoiniciatorebiT radikalebis warmoqmnis ori ZiriTadi gza: 

 radikalebis warmoqmna bmebis hemoliTuri gaxleCis dros (Sida moleku-

luri procesi); 

 radikalebis warmoqmna wyalbadis atomis moxleCis dros (molekulaTSo-

risi procesi). 

fotoiniciatorebs, romlebic Sidamolekuluri bmebis gaxleCiT iwveven 

radikalur polimerizacias, miekuTvnebian – benzoinis eTerebi, benzilketani, hi-

droqsilkilfeni da fosfinoqsidis jgufi.warmoqmnil radikalebs SeuZliaT uSualod 

daiwyon polimerizacia. 

fotoiniciatorebs– wyalbadis aqceptorebs miekuTvneba benzofenoni, Tioksanti 

da sxva warmoebulebi. radikalebis warmoqmnisaTvis isini saWiroeben Tanainiciatorebs 

(sinergetikebs), romlebsac aqvT unari advilad moxliCon wyalbadis atomi. 

radikaluri polimerizaciis damCqareblebi Tavis mxriv iniciatorebs ar war-

moadgenen. 
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Benzofenoni ultraiisferi dasxivebis moqmedebis qveS gadadis tripletur 

mdgomareobaSi. aminis TanadaswrebiT xdeba fotoaRdgena, SesaZlo eqsipleqsis warmoqm-

niT. merqnis damuSavebisaTvis pigmenturi sistemebis ud-gamyarebam, gansakuTrebiT TeTri 

pigmentebiT, bolo wlebSi miiRo gansakuTrebuli mniSvneloba. gamyarebul arapigmen-

tirebul laqebSi gamoyenebul Cveulebriv ud-fotoiniciatorebs aqvT absorbciis maqsi-

mumi 300-dan 400 nm (ix. winsarTi – nano). magram aseTi fotoiniciatorebiT Seu-

Zlebelia TeTri pigmentirebuli recepturebis ud-gamyareba, radganac TeTri pigmenti 

(titanis orJangi) Zlier STanTqavs gamosxivebas imave speqtris areSi. am mizezis gamo 

gamoiyeneba fotoiniciatorebi, romlebic xilul areSi nawilobriv STanTqaven gam-

osxivebas (absorbciis maqsimumi daaxloebiT 450nm), romelSic TeTri pigmenti gam-

osxivebas mxolod areklavs an gaabnevs. 

dReisaTvis TeTri pigmentirebuli SemadgenlobisaTvis mniSvnelovan fotoinicia-

torebs warmoadgens acilfosfinoksidebi. maTTvis damaxasiaTebelia umniSvnelo 

gayviTleba da maRali Suqstabiluroba. 

10.2. merqnisaTvis pigmentebi, Semvsebebi da damqrqaleblebi  

ultraiisferi dasxivebiT gamyarebul dafarvaSi 

pigmenti SeiZleba iyos TeTri, Savi an feradi. lsm maTi pirveli amocanaa 

sinaTlis dabrkoleba imisaTvis, rom dafarva gaxadon gaumWviri da dafaros safuZveli. 

feris aRqma warmoiSoba sinaTlis an seleqciuri arekvlis, an sruli STanTqmis dros. 

ud-gamyarebul dafarvisaTvis gamoiyeneba mxolod iseTi pigmentebi, romlebic ar ay-

ovneben da ar arideben laqis fuZes fotopolimerizacias: 

 pigmentebi, romlebsac aqvT umniSvnelo STanTqma, gansakuTrebiT fo-

toiniciatoris absorbciis garemoSi (pigmenturi absorbciis fanjara); 

 neitraluri pigmentebi, e.i. romlebic ar Sedian fotoiniciatorebTan 

urTierTqmedebaSi (SeumCneveli radikalebi). 

ud-gamyarebul lsm yvelaze xSirad gamosayenebelia pigmenti – titanis orJangi 

(rutili). mas iyeneben TeTr ferSi SeRebvisaTvis da fuZis feris sruli gadafare-

bisaTvis, aseve zogierTi feradi da Savi  pigmentebis gakamkamebisaTvis. mTavar faqto-

rebs, romlebic gansaRvraven TeTri pigmenturi ud-gamyarebuli dafarvis optimalur 

recepturas warmoadgenen: 

 pigmentis tipi; 
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 pigmentis nawilebis zomebi; 

 pigmentis moculobiTi koncentracia; 

 gamosxivebis speqtris diapazoni, romelic gamoiyeneba dafarvis gamyare-

bisaTvis. 

alternatiul pigmentebs – titanis magniums, titanis dioqsids da TuTiis sul-

fats gadamuSavebaSi aqvT mniSvnelovani naklovanebebi da rutilTan SedarebiT naklebad 

gamWvirvalebi arian, magaliTad, ud-recepturebi, romlebic Seicaven pigmentis saxiT 

TuTiis sulfats, dRis sinaTlis (ultraiisferi sinaTlis) moqmedebis qveS Zalian 

yviTldebian. titanis dioqsidi (anatazi) fotoqimiurad ufro aqtiuria vidre rutili, 

amitom maTTvis saWiroa modifikatorebi, magaliTad aluminis Jangi an siliciumis Jan-

gi. ud-gamyarebuli masalebis optimaluri fotoinicirebis (ix. winsarTi) fuZemdebels 

warmoadgens pigmentebis da fotoiniciatorebis absorbciuli Tanafardobis codna. 

organuli pigmentebis, magaliTad teqnikuri naxSirbadis (muris) an flatil-

cianinis pigmentebis gamoyenebis dros, pigmentis koncentraciisgan damokidebulebiT 

SeiZleba lsm da pigmentis pastis Senaxvis dros Zalian dairRves stabiluroba. aman ki 

gamoiwvios pigmentis pastebis daJeleba (gasqeleba) (ix. Jele). garda amisa, zogierTi 

organuli da araorganuli pigmentebi SeiZleba gaxdes radikalebis damWeri. 

gamosxivebiT gamyarebul sistemebSi gamoiyeneba Cveulebrivi Semvsebebi, magaliTad 

karbonatebi (kalciumkarbonati), siliciumdioqsidi (pirogenuli an siliciummJavas 

naleqi), silikatebi (talki, kaolini, mindvris Spati (albiti), qarsi), sulfatebi 

(bariumis sulfatis qimiuri naleqi) da organuli Semvsebebi, rogorebic arian 

mikrosferoebi da celulozis boWkoebi. 

Zlier damqrqalebuli, mqrqali da abreSumisebri mqrqali dafarvebis yvelaze Zi-

riTadi momxmarebelia xis damuSavebis da avejis mrewveloba. 

am SemTxvevaSi pirvel planzea ara mizanSewoniloba, aramed gare saxe. radganac 

mqrqali dafarvis gamoyenebis dros yvelaze ukeT xdeba merqnis gamomJRavneba, amasTan 

mqrqal zedapirze Tvali isvenebs, substratis simqise praqtikulad SeumCnevelia. 

damqrqalebeli nivTierebis saxiT laqsaRebav mrewvelobaSi gamoiyeneba sinTezuri si-

liciummJava, pirogenuli da naleqiani siliciummJava, aseve silikageli. tivtivarebis 

da damqrqalebeli nivTierebebis stabilurobis gasaumjobeseblad xSir SemTxvevaSi 

saWiroa sinTezuri siliciummJavis damatebiT cviliT damuSaveba. 



98 
 

avejis zedapirze laqis damqrqalebis efeqti warmoiqmneba zedapiris formis 

optikuri sibrtyidan gadaxdis dros. pewis xarisxs gansazRvravs zedapiris struqtu-

ruli detalebis simaRle, forma da raodenoba. fizikuri Srobis da qimiuri gamyarebis 

droswarmoiqmneba zedapiruli struqturebi. gansakuTrebiT mniSvnelovania afskwarmoqm-

nelis Tvisebebi, gansakuTrebiT – fizikuri Srobis da gamyarebis dro, Srobis pirobebi 

da organuli gamxsnelebis raodenoba, aseve siblante. am parametrebzea damokidebuli 

Tu ra xarisxiT xdeba zedapirze dacemuli sinaTlis difuziuri arekvla mbzinvarebis 

gazomvis dros. 

Cveulebrivi lsm gamoyenebis dros zedapiris simqise warmoiqmneba damqrqalebeli 

nivTierebebis nawilakebis Txevad masalaSi Tanabari ganawilebiT. fizikuri Srobis da 

gamyarebis dros gamxsnelebis aorTqlebis gamo mcirdeba nedli dafarvis sisqe da af-

ski `jdeba~. Cajdoma Seadgens 25-dan 75 procentamde. warmoiqmneba met-naklebisimqisis 

mqone zedapiri, romlis usworobebis garCeva SeuZlebelia SeuiaraRebeli TvaliT. 

damqrqalebis ubralo SemTxvevas warmoadgens sistema, romelSic gadametebulia 

pigmentis moculobiTi kritikuli koncentracia. es meTodi gamoiyeneba mxolod pigmen-

tirebuli masalebisaTvis da xSirad iwvevs dafarvas meqanikur-teqnologiuri 

Tvisebebis Semcirebas. gamWvirvale laqebis pigmentirebiT da SemvsebebiT damqrqaleba 

gamoiyeneba mxolod SezRuduli xarisxiT, e.i. ramdenad mocemul SemTxvevaSi dasaSvebia 

amRvrevis da gabundovnebis efeqti. 

mqrqali efeqtis miReba SeiZleba damqrqalebeli damatebebis gareSe. komponen-

tebis SerCeviT, romlebic ar aris Tavsebadi recepturis Semadgenel nawilebTan, 

rogoric aris gamxsnelebi, afskwarmomqmnelebi an plastifikatorebi, SeiZleba mqrqali 

dafarvis miReba. 

dasxivebiT gamyarebuli masalebis, romelTa mTliani gamyareba mimdinareobs 

sakmarisad swrafad, ar Seicaven gamxsnelebs an gaRaribebulia gamxsnelebiT,Cveulebriv 

dadeba xdeba dasxmiT, vakuum-dafrqveviT an valcebiT. damqrqalebis miiReba SeiZleba 

didi SromiT. simqisiani zedapiris Seqmna gamxsnelebis aorTqlebis Sedegad, rogorc es 

xdeba Cveulebriv sistemebSi, am SemTxvevaSi SeuZlebelia. amitom aseT sistemebSi mxo-

lod nawilakebi, romlebic ganlagebulni arian nedli afskis axlos an zedapirze, 

efeqtur gavlenas axdenen damqrqalebis efeqtis warmoqmnaze, radganac araaqroladi 

komponentebi axlos arian 100 procentTan. aseTi sistemebis damqrqalebisaTvis saWiroa 

damqrqalebeli nivTierebebis maRali koncentracia. akrilatis fuZeze ultraiisferi 
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dasxivebis masalebSi damqrqalebis procesze did gavlenas axdens fotoiniciatori-

sinergetiki sistema. 

ormagi gamyarebis procesSi (Dual-Cure) bzinvarebis xarisxis Camoyalibeba ud-

gamyarebis dros xdeba ramdenime stadiad. amis martivi magaliTia dafarvis nawilobrivi 

gamyareba (ultraiisferi pregelireba (ix. winsarTi) grZeltalRiani ultraiisferi 

naTurebis (galiumis minareviT maRali wnevis vercxliswylis naTurebis) moqmedebis 

qveS da Semdgom zedapiris gamyareba maRali wnevis vercxliswylis naTurebis saSu-

alebiT. bzinvarebis xarisxi damokidebulia energiis dozaze – ultraiisferi 

dasxivebis intensiurobaze, aseve damqrqalebeli nivTierebebis SerCevaze. ar arsebobs 

universaluri damqrqalebeli saSualeba ud-gamyarebuli masalebisaTvis, romlis gam-

oyeneba SeiZleba afskwarmoqmnelis, dafarvis Sris sisqis da sxva faqtorebis SerCevis-

agan damoukideblad. ud-gamyarebuli masalebis damqrqalebaze gavlenas axdens recep-

turebis Sedgenilobis Semdegi nawilebi da gadamuSavebis procesis parametrebi. 

ud-afskwarmoqmnelebi/monomerebi: 

 afskwarmoqmnelis tipi (martivi polieTeruli, rTuli polieTeruli, 

epoqsi, ureTan-akrilati da sxva); 

 afskwarmoqmnelis ud-aqtiuroba (funqciuroba/molekulur-masobrivi 

ganawileba); 

 afskwarmoqmnelis da mTlianad recepturis siblante; 

 monomerebis tipi (funqciuroba); 

 narevSi afskwarmoqmnelis da monomeris Tanafardoba. 

Sexameba fotoiniciatori/sinergetiki: 

 fotoiniciatoris tipi; 

 sinergetikis tipi (aminis tipi); 

 fotoiniciatoris/aminis sinergetikis dasamatebeli raodenoba. 

damqrqalebeli saSualeba: 

 dasamatebeli raodenoba; 

 foris moculoba ml/g; 

 nawilakebis ganawileba zomebis mixedviT; 

 cviliT zedapiris damuSaveba. 

gadamuSavebis procesis parametrebi: 

 dasadebi masalis raodenoba (Sris sisqe); 
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 substratis da dasadebi masalis temperatura; 

 daCqarebis dro ud-gamyarebis win (flash off zona); 

 haeris nakadis siCqare SeSrobis/ud-gamyarebis dros; 

 dasxivebis energiis doza da ultraiisferi naTurebis sxvadasxva inten-

siuroba; 

 gamoyenebuli ultraiisferi naTurebis speqtris diapazoni; 

 ud-gamyarebis Dual-Cure-procesi Jangbadis TanadaswrebiT da/an inertiul 

atmosferoSi (orstadiani ud-gamyarebis procesi); 

 organuli gamxsnelebis damateba; 

 dafarvis fizikuri gamyareba eqsimeruli dasxivebiT (ix. eqsimerebi). 

damqrqalebis klasikuri procesis saintereso alternativas warmoadgens 

fizikuri damqrqaleba e.w. eqsimeruliultraiisferi gamosxiveba. am SemTxvevaSi ud-

dafarvis gamyareba xdeba inertuli airis atmosferoSi eqsimeruli ultraiisferi wy-

aros dasxivebiT, romelic axdens fotonebis imitacias (ix. eqsimeruli ultraiisferi 

gamomsxiveblebi). 

eqsimerebi ZiriTadi mdgomareobidan dauyovnebliv iSlebian Semadgenel mono-

merebad. warmoqmnili moculobiTi Cajdomis Sedegad, romelic damokidebulia talRis 

sigrZeze, energetikul wvlilze, recepturaze da Sris sisqeze, yalibdeba zedapiris 

sxvadasxva defeqti mikro da milimetrul sferoSi. warmoiqmneba Zalian deformirebu-

li Sre, romelic sinaTlis difuziuri gabnevis (ix. difuziuri arekvla) Sedegad 

aRiqmeba rogorc mqrqali. naTuris energiaze damokidebulebiT SeiZleba dafarvis na-

wilobrivi an mTliani gamyarebis miRweva. 

eqsimeruli ultraiisferi gamosxiveba gamoiyeneba SexamebebSi – saSualo wnevis 

vercxliswylis naTurebiT ultraiisfer gamyarebasTan zedapiris struqturis (damqr-

qalebis) dafiqsirebisaTvis an eleqtronul dasxivebasTan dafarvis sruli gamyare-

bisaTvis. es procesi warmatebiT gamoiyeneba qaRaldis firis masalebis gakeTilSo-

bilebisaTvis ud- an ed-gamyarebis sistemebTan SexamebaSi. eqsimerul gamomsxiveblebs 

monoqromatuli speqtris gamo ar aqvT xelis SemSleli infrawiTeli gamosxiveba, 

rogorc es maRali wnevis vercxliswylis naTurebs. 

es Tviseba Zalian mniSvnelovania temperaturisadmi mgZnobiare substratebis da-

muSavebis dros. eqsimeruli ultraiisferi gamosxivebis gamoyenebis dros aucilebelia 
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inertuli atmosfero, gamyarebis dros Jangbadis inhibirebis moqmedebis da gan-

sakuTrebiT ki haeris JangbadiT fotonebis STanTqmis asarideblad. 

mravali aditivi, romelic gamoiyeneba Cveulebriv masalebSi SeiZleba gam-

oyenebuli iyos ud-gamyarebis sistemebSic. saubaria zereled aqtiur nivTierebebze, 

rogorebic arian qafCamqrobebi, damsveleblebi, dispergatorebi da Camosxmis 

gasaumjobesebeli nivTierebebi. 

fisebis da ud-gamyarebuli masalebis warmoebaSi mniSvnelovan danamatebs war-

moadgens inhibitori-stabilizatori. 

ultraiisferi afskwarmoqmnelis da monomerebis warmoebis da Senaxvis dros 

amateben inhibitorebs, radgan Tavidan acilebuli iyos naadrevi polimerizacia. Senaxvis 

dros inhibitorebis saSualebiT izrdeba stabiluroba da manipulaciiT uzrun-

velyofilia saimedoba da usafrTxoeba. Senaxvis dros stabilurobis uzrunvelsayofad 

gamoiyeneba hidroqinis monomeTilis eTeri. hidroqinis monomeTilis eTers SeuZlia 

sulad gamoamJRavnos inhibitoruli qmedeba mxolod JangbadTan SeerTebaSi 20-1000 C 

temperaturis dros da mas uwodeben aerobul inhibitorebs. 

akrilis warmoebuli eTerebis miRebis dros procesis stabilizatoris saxiT 

SeiZleba fenotiazinis gamoyeneba. fenotiazini miekuTvneba anaerobul inhibitor-

stabilizators. anaerobuli stabilizatorebi araviTar rols ar asruleben lsm 

Senaxvis da transportirebis dros. inhibitoruli qmedeba xorcieldeba wyalbadis at-

omis gadataniT. reaqciis Sedegad warmoqmnili radikali stabilizirebulia mezomeris 

efeqtis xarjze (ix. mezomeria) da amitom Znelad Sedis reaqciaSi. Semdgomi polimer-

izacia wydeba. 

10.3. ultraiisferi dasxivebiT inicirebuli radikaluri polimer-

izaciis meqanizmi 

ultraiisferi daxivebiT (ud) inicirebuli radikaluri polimerizaciis dros 

afskwarmoqmnel-monomeris Txevadi sistema nano wamis ganmavlobaSi gardaiqmneba dafar-

vis magar afskad. merqnisaTvis recepturebSi umTavresad gamoiyeneba polifunqciuri 

monomerebi, romlebic radikaluri polimerizaciis dros warmoqmnian samganzomilebian 

gakeril struqturebs. polimerizacia, inicirebuli radikalebiT, warmoqmnili-

fotoiniciatorebisagan, dayofilia sam stadiad: 
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 radikalebis warmoqmna da jaWvis dawyeba foto qimiuri inicirebis 

Sedegad; 

 jaWvis zrda monomerebis SeerTebis xarjze; 

 jaWvis dawyveta radikalebis rekombinaciis, disproporcirebis, milevis 

xarjze. 

xSirad ud inicirebuli radikaluri polimerizaciis dros arasasurvel Tanamdev 

reaqcias warmoadgens polimerizacia haeris JangbadiT. Jangbadi warmoadgens bi 

radikals da amitom swrafi reaqciis Sedegad SeuZlia energiiT mdidar pirveladi 

radikalebis gadabma da amrigad polimerizaciis blokireba. aRgznebuli mdgomareobis 

Caqrobis garda, mas SeuZlia reagireba radikal-iniciatorebTan an zrdad polimeris 

jaWvebTan, stabiluri peroqsiradikalebis warmoqmniT. peroqsiradikalebi Tavisi sta-

bilurobis gamo pasiurebia da reagireben Zalian nela. polimeris jaWvSi inhibirebis 

dros xdeba ara marto akrilis monomerebis, aramed Jangbadis CaSenebac. am SemTxvevaSi 

Jangbadi warmoadgens Tanapolimers. Jangbadis inhibireba (ix. inhibitori) iwvevs 

eqstremalur SemTxvevebSi webovan da ara srulad gamyarebul dafarvas. 

gamyarebuli Jangbadis difuzia damokidebulia ud-gamyarebuli laqsaRebavi sis-

temebis Sedgenilobebis siblanteze. maRal siblantiani sistemebisaTvis Jangbadis 

difuzia umniSvneloa. 

rac ufro Txelia ud-gamyarebuli masalis Sre, miT ufro Zlieria Jangbadis in-

hibitoruli efeqti. SedarebiT axali analizuri Tanafokusiani ramanspeqtroskopiis 

meTodi iZleva ud-dros Sris `SigniT~ Caxedvis da afskis sxvadasxva siRrmeze 

radikaluri polimerizaciis procesis dakvirvebis warmoebis saSualebas. 

masalebis ud arasakmarisi gamyarebis problemebi SeiZleba dakavSirebuli iyos 

Jangbadis gavlenasTan. 

lsm SreSi Jangbadis difuziis dabrkolebisaTvis gamoiyeneba gamWvirvale plas-

tikuri afski. magaliTad, polieTeruli dadebis Semdeg ud-masalis Sre ifareba po-

lieTeruli afskiT, Semdeg ki gamyardeba. afskis moxsnis Semdeg miiReba nakawrebis 

mimarT medegi da afskis struqturaze damokidebuli gansazRvruli xarisxis pewiani 

zedapiri. damcavi afskis gamoyeneba funqciuri TvalsazrisiT friad Zviria da xis 

SeRebvis dros gamoiyeneba mxolod specialur SemTxvevebSi, magaliTad samzareulo 

avejis damzadebis dros. 
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fotoiniciatoris maRali koncentraciis problemis gadawyvetis erT-erTi vari-

antia pirveladi radikalebis koncentraciis gadideba, romlis dros miuxedavad 

JangbadTan urTierTqmedebisa, polimerizacia SeiZleba warimarTos ufro swrafad, 

vidre wyalbadis difuzia. am dros aucilebelia fotoiniciatorebis gansakuTrebiT 

maRali koncentracia imisaTvis, rom garantirebulad uzrunvelyofili iyos gamyarebis 

procesSi pirveladi radikalebis maRali koncentracia. gamyarebis procesSi ud inten-

siurobis gadidebiT SeiZleba JangbadTan Tanamdegi urTierTqmedebis Semcireba. akrilis 

fuZeze maRalaqtiuri afskwarmoqmnelis gamoyenebis dros parafinis cvilis an sxva 

cvilisebri nivTierebebis damateba araefeqturia, radgan afski myardeba imaze ufro 

Cqara, vidre parafini zedapirze warmoqmnis damcav sarkes. 

gansxvavebuli dnobadobis parafinebi gamoiyeneba stirolTan ujeri polieTerebis 

ud-gamyarebis dros, radganac am SemTxvevaSi SesaReb xazebs SeiZleba hqondeT e.w. 

predgelirebis zonebi dabali wnevis da mcire simZlavris naTurebiT. es parafins 

aZlevs saSualebas amotivtivdes zedapirze gamyarebis win. 

Jangbadis inhibirebis aridebis erT-erT yvelaze efeqtur meTods warmoadgens 

radikaluri polimerizaciis reaqciis zonidan Jangbadis mocileba damcavi airis at-

mosferos saSualebiT. gamyarebis Catareba SeiZleba inertiuli airis magaliTad azotis 

an naxSirorJangis atmosferoSi, da amiT Jangbadis gamoricxva. 

merqnis masalebis SesaReb danadgarebSi, romlebSic azots iyeneben inertuli 

airis saxiT, umTavresad amuSaveben brtyel unificirebul detalebs momdevno 

eleqtronuli gamosxivebiT. ultraiisferi an eleqtronuli dasxivebis inertuli at-

mosferos arxis Seqmnis dros detalis geometriaze damokidebulebiT saWiroa gaT-

valiswinebuli iyos airis nakadebis Tanafardoba. aucilebelia masalis azotiT gar-

antirebuli Tanabari daburva, sxvagvarad ud da eg gamyarebis Semdeg SeiZleba detalis 

zogierT zedapirs hqondes gamyarebis an bzinvarebis sxvadasxva xarisxi. 

rTuli geometriuli formis (samganzomilebiani) nakeTobebis damuSaveba ud-

gamyarebis gamoyenebiT praqtikulad SeuZlebelia inertuli atmosferos gareSe. sam-

ganzomilebian substratisaTvis manZili ud naTurebs da dasamuSavebel zedapirs Soris 

SeZlebisgvarad unda rCebodes mudmivi, rom uzrunvelyofili iyos detalis yvela zed-

apiris Tanabari intensiuri dasxiveba. amis miRweva xdeba gansakuTrebuli konstruqciis 

naTurebis gamoyenebiT. aq aseve SeiZleba minimumamde iyos dayvanili Jangbadis inhibireba 

an misi mTliani gamoricxva. 
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ud-gamyarebis gamoyenebis dros avejis detalebis geometriis didi sxvadasxvagva-

robis gamo saWiro xdeba ud-naTurebsa da nakeTobis zedapirs Soris manZilis mudmivi 

morgeba. 

iafi da martivi samganzomilebiani detalebis ud-gamyarebis procesi naxSiror-

Jangis atmosferoSi ZiriTadad gamoiyeneba detalebis patara seriebad damuSavebis 

dros. es procesi bazarze cnobilia rogorc Larolux. 

naxSirorJangi haerze ufro mZimea, amitom SeiZleba misi avseba plastikur 

rezervuarSi da is Zirze darCeba. sawarmoo pirobebSi gansakuTrebiT xelsayrelia 

mSrali yinulis (magari) gamoyeneba. amrigad, didi danaxarjebis gareSe SeiZleba 

Jangbadis koncentraciis 1%-ze naklebis miRweva. naxSirJangis airiT da Jangbadis Sem-

cirebuli SemcvelobiT avzSi an gvirabSi gamyarebis procesi iZleva ultraiisferi 

dasxivebis daklebis da gamosxivebis farTo diapazonis mqone martivi naTurebis, 

rogoric aris `mTis mze~, gamoyenebis SesaZleblobas. 

samganzomilebiani substratebi, magaliTad xis skamebi lsm dadebis Semdeg 

amovlebis meTodiT SeyavT naxSirorJangis airis atmosferoSi da asxiveben. 

substratis Crdilovani zonebis SenaTebisaTvis gamoiyeneba inertuli kameris 

kedlebze ganTavsebuli specialuri aluminis amreklebi. 

tevadobaSi naxSirorJangis airiT gamyarebas aqvs Semdegi upiratesobebi: 

 energetikuli danaxarjebis Semcireba ud simZlavris daklebis xarjze; 

 namzeurisaTvis naTurebis gamoyeneba gamoricxavs ozonis warmoqmnas da 

mavnebel ultraiisfer gamosxivebas; 

 samganzomilebiani obieqtebis ud-gamyarebisaTvis SesaZlebelia naTurebis 

did manZilze dayeneba; 

 vargisianoba, rogorc didi, aseve mcire seriebisaTvis; 

 fotoiniciatorebis raodenobis Semcireba, rac niSnavs masalis 

Rirebulebis Semcirebas; 

 elastikur dafarvaSi dabali funqciurobis akrilatebis danergvis dros 

recepturebis gafarToebis SesaZlebloba; 

 qimiuri medegobis da nakawris mimarT mdgradobis gaumjobeseba. 

ud-gamyarebis dros ramdenime wamSi miiReba arawebvadi da mtkice afski. es 

aixsneba imiT, rom radikaluripolimerizaciis dros polikondensaciasTan SedarebiT 
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ukve ormagibmebis (kavSirebis) mcire konversiis dros miiReba polimerizaciis maRali 

xarisxi. 

recepturis da procesis parametrebze damokidebulebiT reaqciaSi Sedis 75-dan 

90 procentamde ujeri ormagi bmebi. ujeri ormagi bmebis arasruli gardaqmnis mizezia, 

laqis Sris `gamineba~ (gaminianeba) da molekuluri jaWvis segmentebis Zvradoba iyineba. 

es xdeba, rodesac procesi gadis gaminianebis temperaturis zRvrebs gareT, romelic 

Zalian mniSvnelovania ud-gamyarebis procesSi. lsm Txevadi afski polimerizaciis 

Semdeg gadadis magar mdgomareobaSi da reaqcia sabolood Cerdeba. gansazRvrul 

xarisxamde gakerili afski gaivlis Sualedur mdgomareobas, romelsac Tanabrad aqvs 

Txevadi da magari nivTierebebis Tvisebebi. am stadias uwodeben geli-warmoqmnis wer-

tils, radganac aq pirvelad warmoiqmneba badisebri struqtura. 

gelirebis wertilSi miRweuli konversiis xarisxi damokidebulia recepturis 

yvela ZiriTadi Sedgenili nawilis (afskwarmomqmnelebis, monomerebis) funqciurobaze, 

fotoiniciatorebis tipze da koncentraciaze, aseve ud-gamyarebis procesis para-

metrebze. amgvaradve gaminianebis temperaturac damokidebulia zemoT CamoTvlil para-

metrebze. gakervis xarisxis amaRlebiT izrdeba gaminianebis temperatura, afskis 

Tbomedegoba, qimiuri mdgradoba da simagre, magram amasTanave izrdeba Sida Zabva da 

simyife. erTdroulad mcirdeba elastikuroba da Wimvadoba. 

ud-gamyarebis Semdeg radikaluri polimerizacia jer kidev ar aris damTavrebu-

li, Tumca dasxivebis pirveli dRis ganmavlobaSi izrdeba afskis simagre. es aixsneba 

imiT, rom uSualod ud-gamyarebis Semdeg afskSi rCeba aqtiuri radikalebi da polimer-

izaciis unaris mqone ormagi bmebi, romlebsac garemos temperaturaze damokidebulebiT 

SeuZliaT met-naklebi xarisxiT reagireba. 

ud-gamyarebuli dafarva gamyarebis procesSi gamowveuli polimerizaciis 

dasxivebis Sedegad ganicdis moculobiT SekumSvas, romelic dafuZnebulia axali ko-

valenturibmebis warmoqmnaze ud-afskwarmomqmnelsa da monomers Soris. am SemTxvevaSi 

molekulaTSorisi manZilebi gadadis ufro mokle kovalentur bmebSi. am dros 

mcirdeba afskis moculoba da sisqe. 

lsm mwarmoeblebma unda gaiTvaliswinon am movlenis Sedegad afskSi warmoqmnili 

Zabva, romelsac SeuZlia gamoiwvios dafarvis adheziis gauareseba, gansakuTrebiT gluv 

substratebze, rogoric aris melaminis fisis gamyarebuli afskebi. 
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10.4. ultraiisferi dasxivebiT gamyarebuli laqsaRebavi  

masalebis dasadebi danadgarebi 

ud-gamyarebuli lsm avejis, samzareulos avejis da karebis SeRebvis procesebi 

erTmaneTisagan mniSvnelovnad ar gansxvavdebian. avejis da karebis SeRebvis dros ud-

masalebis dadeba xdeba dasxmiT, SesxurebiT da valcebiT vakuumur danadgarebze. 

samrewvelo pirobebSi brtyeli zedapirebis damuSaveba xdeba lsm (sagruntos da gamo-

sayvani laqebis) gamoyenebiT, TiTqmis araaqroladi nivTierebebis 100 procentiani 

SedgenilobiT. 

Cveulebriv avejis da karebis lsm dafarva xdeba Txeli SriT damcavi qmedebis 

uzrunvelsayofad an sqeli SriT. dadebis meTodze damokidebulebiT ud-masalebs ganas-

xvaveben araaqroladi komponentebis wiliT. 

nakeTobis damuSaveba ud-gamWvirvale laqebiT. ud-gamyarebuli lsm dasadebi 

valcebiani xazis tipiuri sqema Sedgeba ramdenime martivi valcisagan da ori saxexi 

manqanisagan. valcebiT SeRebvis aseT xazebs aqvT namzadis miwodebis siCqare 10-dan 

50m/wT-mde. arsebobs danadgarebi gamTbobi kalandriruli (ix. kalandri) lilvakebis da 

jagrisis agregatebis kombinaciiT. 

daxSulforebiani zedapirisaTvis gamoiyeneba masalis dadebis valcvis da dasxmis 

meTodebis Sexameba. dagruntvis stadiaze Zalian xSirad gamoiyeneba ormagi valcebi, 

amasTan meore valci brunavs detalis savaraudo moZraobis sawinaaRmdego mimar-

TulebiT (reversuli, valcebiani manqanebi). amrigad SeiZleba erTdroulad realizir-

ebuli iyos masalis didi raodenobiT (daaxloebiT 30-120 gr/m2) dadeba da brtyeli 

zedapiris miReba. 

ud-gamyarebis da momdevno xexvis Semdeg, gadavlebis meTodiT xdeba 

Semadgenlobisdadeba, romelic nawilobriv Seicavs gamxsnelebs an stirols 

araaqroladi nivTierebis 70-dan 100 procentamde SemcvelobiT. aseTi Sedgenilobis 

dros Rebuloben kargad Sevsebul da gluv dafarvas. Rariani valcebis gamoyenebiT Ses-

aZlebelia gadavlebis meTodis analogiuri dafarvis miReba. 

reliefuri an Zalian momrgvalebuli avejis detalebis SeRebva ar SeiZleba ud-

valcviT. aseT detalebs ud-masalebiT amuSaveben avtomaturi SesxurebiT. rogorc wesi 

gamoiyeneba or an samSriani dafrqvevis procesi ud-sagruntoTi an damfaravi laqiT 

organuli gamxsnelebis fuZeze an wyalSi xsnadi lsm. 



107 
 

ud-dafarvis pigmentireba. pigmentirebuli ud-masalebis dadeba xorcieldeba kom-

binirebul valcur-dasxmis xazebze Dual-Cure-teqnologiis gamoyenebiT (gamyarebis or-

magi meqanizmi). uSualod ud-gamyarebis procesSi bzinvarebis xarisxis SecvlisaTvis 

gamoiyeneba simaRleze saregulirebebli maRali wnevis vercxliswylis naTurebi. 

valcvis procesi Sexamebuli ara pirdapir Rrma beWdvasTan laminirebuli 

iatakisaTvis da avejis detalebisTvis. avejis da iatakis warmoebaSi merqanbur-

buSelovani, magarboWkovani (HDF) da MDF masalebis gamoyeneba mkveTrad izrdeba maTi 

ekonomiuri optimizaciis da warmoebis procesis simoklis gamo. avejis damzadebaSi 

beWdva, rogorc merqnis masalaze arapirdapiri beWdva sakmaod cnobili procesia. 

avejis mrewvelobaSi merqnis masalaze beWdvas iyenebdnen avejis ukana kedlebis, ka-

radebis Sida da avejis zedapirebis gamoyvanisaTvis. Semdgom merqnis masalaze beWdva 

gamodevnili iyo qaRaldze dekoratiuli Rrma beWdviT misi mzardi gamoyenebis gamo. 

profesiul enaze saubroben merqnis masalaze pirdapir beWdvaze, maSin rodesac 

mxedvelobaSi aqvT arapirdapiri (iribi) Rrma beWdvis procesi. arapirdapiri Rrma 

beWdvis dros sabeWdi saRebavi sagraviro valcidan gadaitaneba magar rezinis valcze, 

raTa gaTanabrdes usworobebi, aseve daSvebebimerqnis masalaze momdevno beWdvis dros. 

sagraviro valcze ganTavsebulia rakelis dana, romelic aclis Warb sabeWd saRebavs 

rezinis valcze gadatanis win. 

amrigad sabeWdi saRebavi rCeba mxolod sagraviro valcis CaRrmavebul ujredeb-

Si da gadaaqvs dekoratiuli struqtura rezinis valcze. amasTan ujredSi myofi sa-

beWdi saRebavi valcze gadaitaneba wertilebis formis saxiT. 

teqnikurad dasabeWdi suraTi unda Sedgebodes mravali patara ujredebisagan, 

rom safxeks zRudarze hqondes mibjenis Tanabari zedapiri. winaaRmdeg SemTxvevaSi ra-

keli ujredebidan, daiwyebs saRebavis gamodevnas, Tu isini metismetad didia. mimWeris 

Sesabamisi dawolis dros rezinis valcs merqnis masalis zedapirTan kontaqtSi nakeTo-

baze gadaaqvs dekoratiuli naxati. 

amJamad tradiciuli eleqtromeqanikuri gravirebis nacvlad sul ufro xSirad 

gamoiyeneba lazeruli gravireba (pirdapiri lazeruli sistema). lazerul gravirebas 

SeuZlia dekori gaakeTos ufro gamomxatveli. dekoris Secvlis dros xdeba agregatis 

avtomaturi iustireba. 

xis zedapiris imitaciisaTvis arsebobs wlebis ganmavlobaSi Semowmebuli gam-

oyvanis teqnologiebi, magaliTad, qaRaldis da polivinilqloridis gaJRenTili afskebi 
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sisqiT 0,15-0,25 mm. pirdapiri Rrma beWdvis meTodiT SeRebvis dros dafarvis Sris 

saerTo sisqe daaxloebiT Seadgens 0,05-0,12 mm. arapirdapiri Rrma beWdva konkurencias 

uwevs uSualod qaRaldis firze dekoratiul beWdvas. 

praqtikaSi asxvaveben erTferovan da mravalsaRebavian beWdvas. beWdva erT saRe-

bavSi, rogorc wesi, gamoiyeneba karadis gverdiTi kedlebisaTvis da martivi pan-

elebisaTvis. or da samferian beWdvas iyeneben maRalxarisxiani avejis detalebis da 

laminatis gamoyvanis dros. 

arapirdapiri Rrma beWdva aseve gamoiyeneba ekonomiurad naklebad faneraze 

maRalxarisxiani faneris zedapiris imitaciisaTvis. ZiriTadad beWdaven wifelis, aryis 

xis, nekerCxalis, limbas an samrewvelo faneraze. optimaluri da mkafio anabeWdis 

misaRebad substratis zedapiris momzadebis mniSvnelovan process warmoadgens 

gaTanabreba. aucilebelia masalis dasadebi rezinis valcis mdgomareobis mudmivi 

kontroli, radganac gajirjvebis da gacveTis Sedegad SeiZleba misi diametris 

cvlileba. rezinis valcis zedapiris simagres amowmeben dadgenili periodulobiT, 

radganac simagre gavlenas axdens nabeWdi naxatis xarisxze da dasadebi saRebavis 

raodenobaze. 

wyalSi xsnadi sabeWdi saRebavebis teqnikuri da ekonomiuri upiratesobebi mTli-

anobaSi Warboben ud-gamyarebul sistemebis maxasiaTeblebs. avejis xiluli zedapirebis, 

magaliTad, stelaJis kedlebs, Casadgmel Taroebs, saZinebeli avejis detalebs da 

frontonebsac ki amuSaveben arapirdapiri Rrma beWdvis meTodiT (ix. frontons avejSi). 

wnelebis, Znelakebis, panelebis, profilebis, kantebis da wiboebis SesaRebad 

vakuumuri danadgarebis gamoyenebam nacvlad dadebis tradiciuli meTodebisa – 

SesxurebiT, dasxmiT an valcviT bolo wlebSi moipova didi mniSvneloba. 

vakuumur danadgarebSi gamosayenebeli ud-sistemebi. merqnis da merqnuli masa-

lebis SeRebvisaTvis gamoiyeneba garemosaTvis koncentrirebuli, usafrTxo ud-

sistemebi. rogorc wesi, ud-masalebi Seicaven 100 procentamdearaaqrolad nivTierebebs, 

nitrocelulozis da orkomponentian pu sistemebTan SedarebiT. ud-vakuumirebul masa-

lebs aqvT Semdegi upiratesobebi: 

 SeRebvis dros nakeTobebis gadaZravebis didi siCqare (20-200 m/wT.); 

 Srobis da gamyarebis mcire dro; 

 dasadebi nivTierebis mcire raodenoba; 

 masalis gamoyenebis maRali xarisxi (SeRebva danadgarebis gareSe); 
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 Zalian kargi qimiuri da meqanikur-teqnologiuri Tviseba. 

vakuumuri SeRebvisaTvis ZiriTadad gamoiyeneba erTSriani da orSriani ud-sis-

temebi. 

erTSriani ud-sistemebi. vakuumuri ud-masalebi gamoiyeneba rogorc sagruntavi, 

aseve damfaravilaqis saxiT. upiratesobas warmoadgens vakuumirebis dros masalis 

Senacvlebis gareSe srulad SeRebva. SeiZleba sagruntavis da damfaravi laqis 

Tvisebebis erT sistemaSi gaerTianeba. 

orSriani ud-sistemebi. orSrian procesSi jer xdeba specialuri ud-sagruntebis 

dadeba, xolo gamyarebis da xexvis Semdeg bzinvarebis sasurveli xarisxis ud-damfaravi 

laqis dadeba. 

am SemTxvevaSi upiratesobebs, erTSrian dafarvasTan SedarebiT, warmoadgens sa-

gruntos ukeTesi xexva da damfaravi laqis dadebis Semdeg zedapiris sigluve. na-

keTobis gadaZravebis siCqare detalis geometriasa da ud-gamyarebis arxis mowyobi-

lobaze damokidebulebiT Seadgens 25-50 m/wT. dasadebi nivTierebis raodenoba 10-40 

gr/m2. ud-naTurebis ganlageba SeirCeva ise, rom uzrunvelyofili iyos dafarvis opti-

maluri gamyareba. gamWvirvale an odnav lesirebuli (ix. lesireba) saRebavebisaTvis 

gamoiyeneba usafexuro saregulirebeli vercxliswylis maRali wnevis naTurebi, ro-

melTa talRis sigrZea 280-360 nm (nano metri). muqi lesirebuli saRebavebis da pig-

mentirebuli masalebis gamyarebisaTvis, garda maRali wnevis vercxliswylis naTure-

bisa, gamoiyeneba naTurebi daTariRebuli galiumiT (ix. martivi nivTiereba galiumi) da 

talRis sigrZiT 410-420 nm. manqanaTmSeneblobaSi da lsm warmoebaSi axali teqnolo-

giebi iZleva substratebis damuSavebis saSualebas muSa sigrZiT 500 mm-mde. 

ud-SedgenilobiT parketis samrewvelo SeRebva valcviT. winandebulad 

garemosaTvis parketi warmoadgens yvelaze sayvarel, gamorCeul da yvelaze xelsayrel 

dafarvas, rac gamowveulia misi warmoebis tempis uwyveti zrdiT. farTo ekologiurma 

kvlevam (ekologiuri balansi) aCvena, rom xis iatakis zegavlena garemoze Zalian 

umniSvneloa da TviT warmoebis da eqspluataciis procesSic ki isini moqmedeben ojax-

ur morTulobisaken adamianis miswrafebasTan Sesabamisad. 

arsebobs erTSriani da mravalSriani parketebi, romelTa damuSavebis dros um-

Tavresad gamoiyeneba ud-laqsaRebavi sistemebi. parketis dominirebul saxes warmoadgens 

mravalSriani parketi, romlis wili tolia 78%. evropaSi zogadad parketis warmoe-

baSi yvelaze xSirad gamoiyeneba muxa (daaxloebiT 50%), tropikuli xissaxeobebi 
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(daaxloebiT 17%) da wifeli (daaxloebiT 9%). parketisaTvis Tanamedrove dafarva ar 

Seicavs organul gamxsnelebs. zedapiris moTxovnebze da efeqtebze damokidebulebiT 

dasadebi nivTierebis saerTo raodenoba Seadgens 50-150gr/m2. maRali qimiuri da meqani-

kuri mdgradobis da aucilebeli SeRebvis misaRebad gamoiyeneba beicebi, praimerebi 

wylis fuZeze ud-laqebTan SexamebaSi. 

ud-praimerebi. kargi adheziuri simtkicis misaRebad ZiriTadad gamoiyeneba arapig-

mentirebuli an msubuqad lesirebuli (ix. lesireba) wyalSi xsnadi ud-praimerebi. 

Sedgenilobis wylis nawili emsaxureba fuZeSris gaJRenTas da zedapirisaTvis simqisis 

micemas da, amrigad warmoqmnis Zalian karg CaWidebas yvela saxeobis merqanze. 

ud-gamyarebuli praimerebi magari komponentebis maRali SemcvelobiT da wylis 

mcire nawiliT gamoiyeneba specialuri efeqtebis Sesaqmnelad zedapirze an im Sem-

TxvevaSi, rodesac SesaRebi xazebi ar aris aRWurvili frqvevana SrobiT Zalian 

ganzavebul masalebidan wylis asaorTqlebad. maTi dadeba SeiZleba rogorc pirveladi 

dagruntva uSualod merqnis zedapirze da aorTqlebis gareSe myareba ud-sinaTliT. ma-

gari komponentebis (araaqroladi nivTierebis) Semcveloba Seadgens 70-90%. 

ud-safiTxnebi. ud-safiTxnebi gamoiyeneba usworobebis, forebis da mofanerebis 

pirapirebis Sesavsebad valcvis procesSi. dasadebi nivTierebis raodenobisagan 

damokidebulebiT miiReba Caketil konturianizedapirebi. dayvanis/gaTanabrebis dros sa-

fiTxni manqanis gluv valcze dasadebi nedli masalis raodenoba Seadgens 25-dan 50-mde 

gr/m2. ud-safiTxnebis dadeba xdeba msubuqi da mZime safiTxni manqanebis saSualebiT. 

ud-sagruntebi korundis damatebiT. korundirebuli sagruntebis dadeba xdeba 

dafarvis Sris Sida nawilze. rogorc wesi korundirebuli ud-sagruntebi daiyvaneba 

predgelirebamde ultraiisferi dasxivebiT da Semdeg gadaifareba ukorundo sa-

gruntebiT. amis Semdeg ucbad SeiZleba ganxorcieldes sakuTriv ud-gamyareba da dafar-

vis xexva. korundirebuli sagruntebis Sris sisqis gadidebam SeiZleba gamoiwvios muq 

merqanze gaTanabrebis efeqti an nacrisferi elferis gamoCena, korundis tipis swori 

SerCeviT SeiZleba miRebuli iyos daleqvis mimarT mdgradi da sakmaod didi xniT 

Sesanaxi ud-sagruntebi. imisaTvis, rom korundis gamoyenebis dros miviRoT gacveTis 

mimarT ufro maRali mdgradoba saWiroa ud-safiTxnebis komponentebi xistad unda iyos 

bmuli afskwarmomqmnel bazasTan. 

ud-sagruntebi korundis damatebis gareSe. ud-sagruntebi, romlebic ar Seicaven-

korunds gamoiyeneba dafarvis momdevno Sreebis saxiT da Cveulebriv kargad ixexeba. 
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maT amocanas warmoadgens korundis Semcveli Sris Sefareba imisaTvis, rom momdevno 

xexvis dros korundis nawilakebi ar kontaqtirebdnen saxexi manqanis lentebTan. garda 

amisa, isini mniSvnelovnad moqmedeben dafarvis qimiur da meqanikur Tvisebebze. 

specialuri ud-sagruntebi. specialuri ud-sagruntebis komponentebi uzrun-

velyofen afskwarmomqmnelis elastikurobis da sixistis Sexamebas. praqtikaSi aseT sa-

gruntebs xSirad uwodeben SIS (SvedeTis standartis instituti)-sagruntebs. 

ud-damfaravi laqebi. dafarvis bolo Sre ifarebaud-damfaravi laqebiT. 

Cveulebriv dafarva xorcieldeba `sveli svelze~ teqnologiiT ori valcis gamoyenebiT 

an valcvis dros Sualeduri ud-pred gelirebiT momdevno ud-gamyarebiT. TviToeul 

valcze dasadebi nedli Sedgenilobis raodenoba Seadgens 5-10 gr/m2. dafarvis dasaca-

vad qimiuri da meqanikuri datvirTvisagan parketis dafarvisaTvis gamoyenebuli ud-

laqebi gamoirCeva kawvris mimarTmaRali simagriT da mdgomareobiT, rac unda Seesabame-

bodes gamoyenebisTvis saWiro moTxovnebs. 

antiabraziuli mdgradoba korundis damatebis dros. antiabraziuli Tvisebebi 

miiReba specialuri mineralebis damatebiT, magaliTad korundis. Cveulebriv gamoiyeneba 

korundis mikronizirebuli fxvnili sufTa saxiT an sxva mineralebTan narevSi. aseTi 

laqebi xasiaTdebian mdgradobiT kawvris mimarT, maTi kawvra foladis mavTuliTac Seu-

Zlebelia. amitom maT uwodeben keramikul ud-laqebs. modificirebuli mineraluri 

SemvsebebiT ud-damfarav laqebs aqvT naklovanebebic, kerZod dafarva cudad ixexeba, ris 

Sedegad mza parkets aqvs aRdgenis SezRuduli unari. korundis Semcveli ud-damfaravi 

laqebi gansakuTrebiT gamosadegia parketis sistemebisaTvis, romlebic ar eqvemdebarebi-

an aRdgenas. 

dafarva mdgradi kawvris mimarT. Sedgenilobaze damokidebulebiT ukawri dafarva 

xasiaTdeba gacveTis mimarTkargi mdgradobiT, vidre korundSemcveli ud-damfaravi 

laqebi. kawvris mimarT mdgradi sistemebi Seicaven nanonawilakebs, amis gamo maT 

uwodeben nanokompoziciur mfarav ud-laqebs. es masala cudad ixexeba da amitom 

aRdgenis mimarT aqvs SezRuduli vargisianoba. 

ud-gamyarebuli zeTebi nedleulis kvlav warmoebis bazaze. momxmareblis sur-

vilma hqondes garemosaTvis xelsayreli naturaluri mqrqali parketis iataki (natu-

raluri saxis) gamoiwvia JangviT sufTad gamyarebuli cximovani alkidis fisebis da 

zeTebis swrafi ganviTareba da danergva. aseTi masalebiT damuSavebis dros merqnis 

struqtura ufro gamosaxulia. Tavdapirvelad xdeba organuli gamxsnelebis didi 



112 
 

raodenobiT Semcveli masalebis Secvla lsm araaqroladi nivTierebebis maRali Sem-

cvelobiT. imisaTvis, rom daCqardes JangviT gamyareba, saWiroa mcire raodenobiT si-

kativebis damateba. umTavresad es kobaltis da magniumis marilebia. zeTis fuZeze 

produqtebis valcviT dadebis procesis racionaluri realizacia SeuZlebelia, radga-

nac JangviT gamyarebis procesi ufro xangrZlivia, vidre ud-gamyareba. zeTis tipisagan 

da Srobis konstruqciisagan damokidebulebiT saWiroa 3-6 wT. konveqciuri Sroba 350C 

dros an 60-90 wT. 230C dros mtvrisagan gaSrobisaTvis. 

procesisagan damokidebulebiT SeRebili zedapiri unda mosufTavdes jagrisiT da 

sabolood gaprialdes. 

1977 wlidan nedleulis mwarmoeblebma daiwyes zeTis fuZeze ud-

afskwarmomqmnelis warmoeba. Cveulebriv saubaria klasikur ud-afskwamomqnelze mrava-

latomiani poliolis da akrilis bazaze, romlebic mcire xarisxiT modificirebulia 

najeri an martivi ujeri cximiani mJavebiT. 

modificirebuli afskwarmoqmnelebi SesaniSnavad eqvemdebareba samrewvelo gada-

muSavebas da warmoqmnian analogiur zadapirebs, romlebic miiReba zeTis Sedgenilobeb-

iT SeRebvis dros. zeTis SedgenilobebiT SeRebil parketis zedapirebs ar aqvT iseTi 

mdgradoba meqanikuri da qimiuri zemoqmedebis mimarT, rogorc es tradiciul ud-

dafarvas. zeTis Sedgenilobis mSrali Sris sisqe Seadgens 25-50% parketze ud-

dafarvis Cveulebrivi Sris sisqidan. amitom zeTis SedgenilobebiT SeRebili parketi 

saWiroa regularulad damuSavdes iatakis movlis specialuri saSualebebiT.  

sxva ud-gamyarebuli produqtebi parketis SeRebvisaTvis. merqnis defeqtebis da 

dafarvaSi gaCxvletebis remontisaTvis gamoiyeneba naxevrad gamWvirvale an mTlianad 

pigmentirebuli saremonto safiTxnebi orkomponentiani (2k) sistemebis bazaze. asxvave-

ben or ZiriTad saremonto safiTxnebis sistemebs: 

 ud-gamyarebis Sexameba polimierTebasTanpoli izocianatebis damatebis 

dros; 

 ud-gamyarebis Sexameba polimerizaciasTan zeJangis gamamyareblebis 

damatebis dros. 

kantis damuSavebis dros gamoiyeneba ud-masalebi vakuumuri dadebiT. 

parketis iatakis mdgradobis Semowmeba gacveTisadmi. mdgradoba gacveTis mimarT 

dominirebuli parametria, romelic gansazRvravs iatakis cveTamdgradobas. umTavresad 

iatakis zedapiris cveTa da kawvra xdeba fexsacmelze mikruli talaxiT, e.w. dinamiku-
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ri datvirTva. teqnikurad am procesis modelireba xdeba gamosacdeli mowyobilobiT 

Taber-Abraser-Test (Abrasion - gacveTa, Taber - am testis Semqmneli amerikuli firma). es 

aris gamocdis aRiarebuli saerTaSoriso testi, CarTuli bevr nacionalur da saer-

TaSoriso normaSi. 

gamcveTi datvirTva warmoiqmneba ori mbrunavi friqciuli gorgolaWiT, rom-

lebic garkveuli ZaliTawvebian mbrunav gamosacdel nimuSs. nimuSi urTierTSexebaSia 

friqciul diskTan, romelic an dafarulia TviTwebvadi zumfariani qaRaldis lentiT 

an diskiT da nimuSs Soris madozirebeli mowyobilobiT uwyvetad miewodeba saxexi 

saSualeba, magaliTad, korundi. gacveTis miRebuli suraTi warmoadgens naxats 

gakawruli rkalebisagan. gamocdis Sedegi, garda adamianis faqtorisa, aseve 

damokidebulia SerCeuli friqciuli diskebis tipisagan da Zalisagan, romliTac isini 

mieWireba nimuSis zedapirs. gorgolaWebis simagris cvalebadobam SeiZleba gamoiwvios 

sxvadasxva Sedegi. 

meTodi dafuZnebuli wonis dakargvaze. gamosacdeli nimuSis damuSaveba xdeba ci-

klebis gansazRvruli raodenobiT. 

diferencialuri meTodiT awonili Sedegebis mixedviT ganisazRvreba gacveTili 

masalis wili. rac ufro mcirea gacveTa (mega gramebSi, ix. winsarTi) ciklebis gan-

sazRvrul raodenobaze, miT ufro ukeTesia masalis cveTamedegoba. 

gamocdis vizualuri meTodi. ganisazRvreba brunTa ricxvi, romlis dros dafar-

vis gacveTa miaRwevs gansazRvrul xarisxs. Tavdapirvelad izomeba nimuSis brunvaTa 

sixSire dafarvaze dazianebis gamoCenis momentamde. es iTvleba sawyis momentad (IP). 

gamocda mimdinareobs im momentamde, sanam dafarva ar gaicviTeba 95%-iT. am (finiSur – 

FP) momentSi kvlav fiqsirdeba nimuSis brunvaTa sixSire. miRebuli Sedegebis mixedviT 

angariSoben saSualo ariTmetikuls. 

ZiriTadi moTxovnebi xis iatakis dafarvisadmi: 

 geometriuli parametrebi da tenis Semcveloba; 

 SeWidulobis simtkice – naseri cxaurebis ricxvi; 

 simagre; 

 midrekileba gaWuWyianebisadmi; 

 qimiuri mdgradoba; 

 gacveTa; 

 mdgradoba – daskdomisadmi/kawvrisadmi; 
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 winaaRmdegoba –dartymis/elastikurobis; 

 usafrTxoebis teqnika – mdgradoba srialisadmi; 

 mdgradoba – sigaretis namwvisadmi; 

 mdgradoba – cvalebadi klimaturi zemoqmedebisadmi. 

xis iatakebi eqspluataciis klasebis mixedviT mocemulia cxrilSi (3). 

cxrili 3 

gamoyenebis 

klasi 
gamoyenebis sfero 

eqspluataciis intensiuro-

ba/moTxovnebis aRwera 
gamoyenebis magaliTebi 

1 
kerZo sacxovrebeli 

bina 
mcire/droebiTi moxmareba 

saZineblebi, sastumro 

oTaxebi 

2 
kerZo sacxovrebeli 

bina 

saSualo/mudmivi normaluri 

moxmareba 

sacxovrebeli, sasadiloebi, 

samuSao oTaxebi 

3 
kerZo sacxovrebeli 

bina 
Zlieri/intensiuri moxmareba 

winaoTaxebi, sabavSvo 

oTaxebi, samzareuloebi 

4 
socialuri sadgomebi, 

socialur-samrewvelo 

umniSvnelo/droebiTi 

moxmareba 
oTaxebi sastumroSi 

5 sazogadoebrivisadgomebi 
saSualo/mudmivi normaluri 

moxmareba 

jixurebi da patara maRa-

ziebi 

6 sazogadoebrivisadgomebi Zlieri/intensiuri moxmareba 

savaWro saxlebi, 

mravalmiznobrivi dan-

iSnulebis darbazebi 

Tavi XI. wylis laqsaRebavi masalebi 

wyliT ganzavebuli laqsaRebavi masalebi (aseve ewodeba hidrolaqebi) dRemde ar 

kargavs Tavis mniSvnelobas afskwarmomqmneli nakrebebis mudmivad Sevsebis gamo, maT 

Soris maRalxarisxiani avejis SeRebvisTvisac. 

dafarvisaTvis wyalSi ganzavebuli masalebi – is masalebia, romlebSic af-

skwarmomqmneli nivTiereba upiratesad ganzavebulia an dispersirebulia (ix. dis-

persiuli sistema; dispersiuloba; dispersia; dispergatori) wyalSi. es saerTo 

ganmarteba moicavs rogorc dispersirebul, Tumca uxsnad polimerebs, aseve xsnad po-

limerebs da koloiduri xsnaris polimerebs (ix. koloidi). dReisaTvis wyliani af-

skwarmomqmnelebis qveS zogadad gulisxmoben afskwarmomqmnel xsnarebs da dispersiebs, 

romelTa umTavresi nawili Sedgeba wylisagan. 

warmoebis profilisa da dafarvis xarisxze damokidebulebiT dReisaTvis 

arsebobs gamWvirvale, lesirebuli an mTlianad pigmentirebuli wylis sistemebi. 

avejisaTvis da karebisaTvis wyalSi xsnadi mniSvnelovani masalebia: 

 erTkomponentiani wylis laqebi, fizikuri Srobis (ix. konveqciuri 

Srobis dros): 
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- araTviTgamyarebadi; 

- TviTgamyarebadi; 

 erTkomponentiani ud-gamyarebuli wyliani masalebi, fizikuri da ara-

fizikuri Srobis; 

 orkomponentiani poliureTanuli sistemebi (gamamyareblis saxiT poli-

izocianatebis damatebiT); 

 orkomponentiani poliureTanuli da ud-gamyarebuli sistemebi (kombini-

rebuli Dual-Cure-gamyareba). 

mravali welia wyalSi xsnadi laqebi gamoiyeneba rokebiani fiWvis merqnisaTvis, 

rogorc saizolacio organuli gamxsnelebis Semcveli masalebiT damuSavebis win, 

radganac wyliani laqebis afskwarmoqmnelebi organul gamxsnelebSi Znelad xsnadebia 

da warmoqmnian merqnis zedapirze saizolacio Sres. 

didi xania Sponis gadabrunebuli da gadaubrunebeli naxatis gaTanabrebisaTvis 

gamoiyeneba wylis laqebi organul gamxsnelebSi gaxsnili beicis dadebis win. aseve 

mravali welia gamoiyeneba pigmentirebuli da gamWvirvale erT komponentiani wylis ma-

salebi magari merqanboWkovani filebis SeRebvis dros avejis gverdiTi kedlebisaTvis 

da skamebisaTvis. ukanasknel wlebSi didi raodenobis gamWvirvale nitrocelulozis 

laqebi Senacvlebulia wylis erT komponentian TviTgamyarebadebze. Seqmnilia qimiurad 

medegi pigmentirebuli orkomponentiani wylis sistemebi samzareulos frontonebis (ix. 

frontoni avejSi) maRalxarisxiani dafarvisaTvis. samzareulos avejis warmoebaSi  

uaxles damuSavebad iTvleba mTlianad pigmentirebuli Dual-Cure sistemebi. ekonomiuri 

dafarva miiReba gamyarebis ori meqanizmis polimerizaciis da polimierTebis SexamebiT. 

 

11.1. wylis laqsaRebavi masalebis Sedgeniloba 

arsebobs mravali sxvadasxva afskwarmomqmnelebi da aditivebi wyalSi xsnadi ma-

salebis recepturebisaTvis. wylis laqsaRebav sistemebSi umTavresad saubaria po-

limerul dispersiebze. wylis fuZeze afsk warmomqmnelebis arsebuli klasifikaciidan 

mTavars warmoadgens: 

 wylis fazaSi arsebuli polimerebis nawilakebis sididis mixedviT: 

- molekuluri dispersia (<1 nm,; nanometri), 

- koloiduri dispersia (10-100 nm), 
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- uxeSi dispersia (>1000 nm); 

 miRebis procesis mixedviT (magaliTad, pirveladi dispersia, meoradi 

dispersia); 

 afskwarmomqmneli tipis mixedviT (magaliTad, akrilaturi, poliur-

eTanuli dispersia). 

wyalSi organuli afskwarmomqmnelebis ganawileba gardamavali areebis gaT-

valiswinebiT mocemulia cxrilSi (4). 

cxrili 4 

nawilakebis sidide, 

nm 
gare saxe saxelwodeba 

1000 meti rZisferi-TeTri 
 uxeSi polimeruli dispersia; 

 uxeSi emulsia 

1000-dan 100-mde mocisfro-TeTri wminda polimeruli dispersia 

100-dan 50-mde gamWvirvale-mocisfro 

 wminda polimeruli dispersia; 

 polimeris xsnari; 

 mikroemulsia (ix. winsarTi) 

50-dan 10-mde dabindul-gamWvirvale 
 hidrolizi; 

 polimerebis xsnari 

10-dan 1-mde 
gamWvirvale (tindalis 

efeqti) 
molekuluri xsnari 

 

pirveladi dispersia. avejis warmoebaSi dafarvisaTvis gamoiyeneba akrilatis 

klasikuri dispersiebi (emulsiuri polimerizatebi (ix. polimerizacia)). akrilatis 

dispersiebi xasiaTdeba Semdegi TvisebebiT: 

 afskis gazrdili simagriT; 

 zomieri elastiurobiT; 

 maRali temperaturuli afskwarmoqmniT; 

 ukeTesi qimiuri medegobiT; 

 sxvadasxva morfologiiT. 

avejis warmoebaSigamoiyeneba aragamyarebadi da TviTgamyarebadi akrilatis dis-

persiebi. avejis zedapirebis saWiro qimiuri mdgradobis gaTvaliswinebiT upiratesoba 

eZleva TviTgamyarebad akrilatis dispersiebs. am sistemebSi afskwarmoqmnis dros qimi-

uri gamyareba xSirad xorcieldeba digidrazidis damatebis xarjze. 

emulsiebi. merqnis dafarvisaTvis emulsiur afskwarmoqmnelebs ara aqvT iseTi 

didi mniSvneloba, rogorc es akrilatis an meorad dispersiebs. magaliTad, epoqsi- da 

polieTerakrilatebi dispersireben damcavi koloidis an klasikuri emulgatebis saSu-
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alebiT. ujeri polieTeruli fisebis molekulebis struqturaSi neonuri hidro-

filuri (ix. hidrofiluroba) jgufebis wyalobiT, isini wyalSi warmoqmnian emulsias. 

emulsiis uaryofiTi mxarea midrekileba ganSrevebisaken da nawilakebis zomebis gadide-

bisaken Sedgenilobis Senaxvis dros. akrilatis dispersiisagan gansxvavebiT Srobis 

dros emulsiis Sreebidan wylis aorTqleba mimdinareobs mniSvnelovnad nela. 

meoradi dispersiebi. meoradi dispersiebi Sedgebian organul fazaSi an nalxobSi 

miRebuli polimerebisagan. am saxiT procesis meore stadiaze isini SeyavT wylis dis-

persiaSi. merqnis da merqnuli masalebis damuSavebis dros umTavresad gamoiyeneba po-

liureTanuli dispersiebi da ud-gamyarebuli poliureTanuli sistemebi. 

poliureTanuli sistemebi. merqnis da merqnuli masalebis dafarvisaTvis, dafar-

vis sasurvel Tvisebebsa da ekonomiur kriteriumebze damokidebulebiT gamoiyeneba 

alifaturi (ix. alifaturi naerTi) da aromatuli (ix. aromatuloba; aromatuli 

naxSirwyalbadebi anu arenebi) poliureTanuli dispersiebi. alifaturi izocianatebis 

gamoyenebiT miRebuli poliureTanuli dispersiebi SeiZleba gamoyenebuli iyos 

Suqmedegi, gacveTis mimarT mdgradi da elastikuri dafarvisaTvis. isini hidrofobiur  

(ix. hidrofobuloba, zedapiris hidrofobizacia) substanciebis mimarT, rogoric aris 

zeTebi da plastifikatorebi, avlenen ufro met mdgradobas, vidre klasikuri akrila-

tis dispersiebi. garda amisa gansxvavdebian pigmentebis Zalian kargi dasveladobiT, 

kargi adheziiT da sxvadasxva fuZeSreze merqnis `qvesanTiT~ (ix. termini merqnis 

`qvesanTi~). 

aromatuli izocianatebis gamoyenebiT miiReba magari (ix. simagre) dafarva, magram 

aseT dafarvas aqvs gayviTlebisken midrekileba. 

alifaturi poliureTanuli dispersiisdasamzadebeli nedleulis maRali fasis 

gamo mrewvelobaSi maT xSirad iyeneben akrilatis dispersiasTan narevSi an saerTod ar 

iyeneben. 

ud-gamyarebuli poliureTanuli dispersiebi. polispirtebis wyalobiT, romlebic 

Sedian poliureTanis SedgenilobaSi, maT SeuZliaT dispersireba wyalSi da Seicaven 

reaqciaunarian ormag kavSirebs, rac uzrunvelyofs maT gamyarebas gamosxivebis 

moqmedebis qveS. magram, rogorc wesi, izocianatis prepolimerebi urTierTqmedeben 

ujer hidroqsilakrilatebTan. am dros warmoiqmneba kiduri ormagi kavSirebi. ukeTesia 

Tu ormagi kavSirebi ganlagdebian mTeli polimeruli jaWvis gaswvriv da ara marto 

akrilatis fragmentebSi jaWvis bolos. poliureTanSi akrilatis monomerebis an oli-
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gomerebis meqanikuri Careva ar iZleva damakmayofilebel Sedegs. wylis ud-gamyarbul 

poliureTanul dispersiebSi SeTavsebulia klasikuri orkomponentiani poliureTanuli 

sistemebis Tvisebebi swraf da ekonomiur ud-gamyarebis upiratesobebiT. ukve damuSave-

bisaTvis vargis mdgomareobaSi poliureTanul wylis sistemebSi arsebobs polimeruli 

bade, romelic sabolood ikvreba qimiurad ultraiisferi gamosxivebis moqmedebis qveS. 

es procesi xorcieldeba ramdenime wamSi wylis gamoorTqvlis Semdeg. 

sxva polimeruli dispersiebi. wylis orkomponentiani poliureTanuli da gamo-

sayvani masalebis danergvisaTvis gamoiyeneba karboqsilSemcveli, najeri, aminebiT ganei-

tralebuli polieTerebi. es dabalmolekuluri hidroqsilSemcveli afskwarmomqmnelebi 

aminebiT neitralizaciis Semdeg warmoqmnian koloidur wylis xsnarebs (ix. koloiduri 

xsnari), romlebsac iyeneben, magaliTad, melaminis an karbamidis fisebTan erTad cxeli 

Srobis recepturebSi qaRaldis afskebisaTvis. 

gamamyareblebi da aqtiuri ganmzaveblebi. qimiuri gakervisaTvis tipiuri gama-

myareblebi karboqsil- da hidroqsil Semcveli dispersiebi, gamoiyeneba Sida Senobis 

merqnis da merqnuli masalebis damuSavebisaTvis. eseni arian:  

 poliizocianatebi; 

 aziridini; 

 silani. 

poliizocianatebi.dispergatorebis gamoyenebam SesaZlebeli gaxada wylis garemo-

Si poliizocianatebis gadamuSaveba da maRalxarisxiani dafarvis miReba. aman moiTxova 

poliizocianatebis axali tipebis damuSaveba. eseni arian: 

 dabalsiblantiani da hidrofobuluri poliizocianatebi (ix. hidro-

fobuloba); 

 hidrofiluripoli izocianatebi (ix. hidrofiluroba); 

 poliizocianatebi, sulfomJavas Semcveli jgufi. 

pirveli da meore Taobis modificirebuli polieTerulipoli izocianatebi gam-

oiyeneba wylis orkomponentian poliureTanuli sistemebisaTvis. maT mTavar nakls war-

moadgens afskwarmomqmnelebTan urTierTqmedebis Semdeg zedapiris hidrofilurobis da-

toveba. is negatiurad vlindeba TeTri orkomponentiani poliureTanuli masalebis 

mdgradobaze yavis, wiTeli Rvinis da mdogvis zemoqmedebis mimarT. 
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aziridinebi. toqsikurobis (ix. toksini) sagrZnobi saSiSroebis miuxedavad, isini 

gamoiyenebian wylis masalebSi gamamyareblis saxiT avejisaTvis da fanjrebisaTvis. maTi 

gamoyenebiT umjobesdeba dafarvis simagre, wylis da spirtis mimarT mdgradoba.  

silanebi. wylis masalebSi gamamyareblis saxiT funqciuri silanebis gamoyenebis 

dros SeiZleba inicirebuli iyos polimeruli badis warmoqmnis reaqcia erTdroulad 

dafarvis qimiuri medegobis SerCeviTi gaumjobesebiT. silanSemcveli gamamyarebeli Zi-

riTadad gamoiyeneba avejis SeRebvis dros, poliizicianatebis Semker agentebTan 

SedarebiT, aqvs dabali qimiuri medegoba. 

aqtiuri ganmzavleblebi orkomponentiani poliureTanuli masalebisaTvis. araaq-

roladi nivTierebebis wilis da ganivi kavSirebis xarisxis asamaRleblad, aseve muSa 

siblantis regulirebisaTvis orkomponentian poliureTanul sistemebSi gamoiyeneba wy-

alSi xsnadi polispirtebi, partnioris saxiT poliizocianatebTan reaqciaSi. 

recepturis sxva komponentebi. wyalSi xsnad masalebisaTvis gamoiyeneba pigmen-

tebi, Semvsebebi, damqrqalebeli saSualebebi, aditivebi, fotoiniciatorebi. 

11.2. wylis laqsaRebavi dafarvis sistemebi 

merqnis samrewvelo SeRebvisaTvis gamoiyeneba sxvadasxva laqsaRebavi sistemebi. 

wyalSi xsnadi masalebis gamoyenebis dros mniSvnelovnad mcirdeba organuli 

gamxsnelebis emisia (ix. emisia, emisiis tipebi). 

erTkomponentiani wylis masalebi. arsebobs erTkomponentiani wylis lsm ori 

tipi: aramkeravi, e.i. qimiuri bmebis arawarmomqmneli sistemebi da TviTmkeravi, e.i. 

ganivi qimiuri bmebis warmomqmneli sistemebi. orive SemTxvevaSi afskis warmoqmna xdeba 

recepturis aqroladi nivTierebebis (wyali, organuli gamxsnelebi) aorTqlebis dros. 

amas uwodeben dafarvis fizikur Srobas (ix. Sroba). 

erTkomponentiani wylisaramkeravi – masalebi, mrewvelobaSi pirveli masalebia, 

romlebsac iyenebdnen merqnis da merqnis nakeTobebis SesaRebad. radganac am masalebis 

dadebis Semdeg xdeba maTi fizikuri Sroba (ix. konveqciuri Srobis dros) da ar war-

moqmnian ganivi bmebis qimiur reaqcias, amitom am dros warmoqmnili afskis mdgradoba 

avejis zedapirebisaTvis ara sakmarisia. 

maT ar aqvT mdgradoba organuli gamxsnelebis, spirtebis, wylis xangrZliv 

zemoqmedebis da polivinilqloridis plastifikatorebis mimarT. pigmentirebuli wylis 

laqebi gamoiyeneba magari merqanboWkovani filebis damuSavebisaTvis. ZiriTadad erTkom-
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ponentiani wylis masalebi gamoiyeneba naklebad datvirTul avejis detalebisaTvis an 

safiTxnis saxiT. 

erTkomponentiani wylis TviTmkeravi masalebi. erTkomponentiani wylis sis-

temebis gamoyenebis dros SeiZleba dafarvis miReba mniSvnelovnad kargi qimiuri 

medegobiT. gamoiyeneba akrilatis pirveladi an meoradi dispersiebi, romlebic afskis 

warmoqmnis momentSi reagireben afskwarmomqmnelis karboqsilis jgufebTan qimiuri 

badis an kompleqsuri liTonur-ionuri bmebis warmoqmniT. 

wylis lsm ZiriTadad gamoiyeneba rogorc safiTxnebi, avejisaTvis damfaravi an 

mravalSriani dafarva, aseve skamebis SesaRebad. 

isini warmoadgenen organuli gamxsnelebis Semcveli nitrocelulozis laqebis 

karg ekonomiur da teqnologiur alternativas. 

ud-gamyarebuli erTkomponentiani wyalSi xsnadi sistemebi. arsebobs ud-

gamyarebis sistemebis Seswavlis da warmoebis ramdenime mniSvnelovani mizezi: 

 organuli gamxsnelebis emisiis Semcireba; 

 dabalmolekuluri monomerebis gamoyenebaze uaris Tqma, kanze maTi gama-

Rizianebeli moqmedebis gamo SesxurebiT dadebuli tradiciuli ud-

gamyarebuli masalebis gamoyenebis dros; 

 warmoebis efeqturobis gazrda sxva erTkomponentian wylis masalebTan 

SedarebiT; 

 miRebuli dafarvis kargi meqanikuri da qimiuri mdgradoba. 

pirvelad am sistemebis gamoyeneba daiwyes profiluri merqnis damamzadeblebma da 

skamebis mwarmoeblebma. 

poliureTanul fuZeze ud-gamyarebuli wylis masalebi SeSrobis Semdeg warmoqm-

nian arawebvad stabilur afsks. umTavresad isini xsnadebia da ar Seicaven aqtiur 

ganmzaveblebs, dabalsiblantiania, iTxovs cota fotoiniciatorebs, maRalelastiuria, 

amasTan erTad Zalian magaria (ix. simagare), advilad damqrqalebadia da aqvs kargi ad-

hezia merqnis sxvadasxva saxeobis da plastikis mimarT. 

ud-gamyarebuli laqebi gamoirCeva Semdegi TvisebebiT: 

 sicocxlis unarianobis uqonloba (ix. geli-warmoqmnis reaqcia); 

 dadebis SesaZlebloba sxvadasxva safrqvevelis saSualebiT; 

 muSa siblante 30-dan 60-mde viskozimetris mixedviT, saqSeniT 4 mm; 



121 
 

 Sroba 40-450C temperaturis dros 6-dan 12 wuTamde, saboloo gamyareba 

ultraiisferi dasxivebiT (maRali wnevis vercxliswylis naTurebiT); 

 mbzinvarebis xarisxi mqrqalidan pewianamde, rogorc es fizikuri 

araSrobadi wylis ud-masalebisaTvis; 

 sirbile polivinilqloridis testis mixedviT; 

 gamoiyeneba samzareulos, abazanis,oTaxis, sacxovrebeli binis, saZinebeli 

oTaxis avejisaTvis, kibis safexurebisaTvis, kedlebisaTvis, Semo-

ficrulebisaTvis, karebisaTvis da skamebisaTvis. 

fizikuri Srobis (ix. konveqciuri Srobis dro) wylis ud-masalebi gamoiyeneba 

rogorc gamWvirvale laqi, pigmentirebuli safiTxnebi da/an damfaravi laqi. pigmenturi 

laqis Sedgeniloba gansxvavdeba imiT, rom maTSi pigmentebis koncentracia arc ise 

maRalia, radganac maRalma koncentraciam gamyarebis dros SeiZleba gamoiwvios 

problemebi. es SeiZleba gamovlindes, magaliTad substratis mimarT adheziis gaua-

resebiT. gamoyenebis mTavar mimarTulebas warmoadgens avejis mrewveloba da karebis 

warmoeba. 

orkomponentiani poliureTanuli wylis masalebi. 

1980 wlis bolos pirvelad SesaZlebeli gaxda wylis fuZeze orkomponentiani 

poliureTanuli masalis miReba. wylis orkomponentiani poliureTanuli masalebis gam-

oyenebis dros, organul gamxsnelebSi xsnadebisagan gansxvavebiT, arsebobs erTi 

SezRudva – maT aqvT gamoyenebis SezRuduli dro – 2-dan 4 saaTamde. organul 

gamxsnelebSi xsnadi sistemebisagan gansxvavebiT, wylis masalebis gamoyenebis dros Seu-

Zlebelia siblantis cvlilebaze Tvalis midevneba. poliizicianatis komponenti wylis 

afskwarmomqmnel emulsiaSi uSualod unda iyos dispersirebuli gamoyenebis win, radga-

nac orive komponenti erTmaneTSi intensiurad reagireben. recepturisagan da poliizo-

cianatis tipisagan damokidebulebiT siblante (ix. Sida xaxuni (siblante) sawyis mo-

mentSi izrdeba. Semdeg 10-20 wuTis ganmavlobaSi is vardeba da damyardeba mocemuli 

produqtisaTvis gansazRvrul doneze. narevis miRebis procesze mniSvnelovan gavlenas 

– axdens Semdegi parametrebi: 

 fazebis gayris sazRvarze zedapiruli daWimuloba (fuZe, gamamyarebeli); 

 energotevadoba komponentebis Serevis dros; 

 xsnaris gamamyarebelis (poliizocianatis) siblante da hidrofiluroba; 

 orivi komponentis (fuZis da gamamyarebelis) siblanteebis sxvaoba. 
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hidrofiluri poliizocianebis gamoyenebiT martivdeba komponentebis Sereva, ma-

gram am dros SesamCnevad uaresdeba dafarvis mdgradoba spirtis da SemRebi 

nivTierebebis mimarT, rogoric aris yava, wiTeli Rvino da mdogvi. imisaTvis rom 

dafarva Seesabamebodes samzareulos da sxva avejis moTxovnebs, saWiroa hidrofoburi 

poliizocianatebis gamoyeneba. komponentebis optimaluri SerevisaTvis saWiroa energiis 

didi gaReba. praqtikaSi komponentebis Sereva xdeba sarevSi (pnevmatiuri sarevi) an 

ukeTesia iseTi orkomponentiani Semrevi agregatis gamoyeneba, rogoric aris Wavliani 

dispergatori. xeliT Sereva xSirad iwvevs aramdgradi dafarvis miRebas. 

madozirebeli da asarevi mowyobilobebi orkomponentiani masalebisaTvis. kompo-

nentebis dozirebas da arevas win uZRvis ZiriTadi teqnologiuri operaciebi. mTavaria 

dadgenili TanafardobiT masalebis zusti dozireba da areva. Cveulebriv gamoiyeneba 

volumetruli dozireba (ix. dozatorebi). areva warmoebs, magaliTad, statikur 

SemzavebelSi SeRebvis xazis Sesarev blokSi. arsebobs Semrevi mowyobilobis ori 

klasi: 

 meqanikuri madozirebeli sistemebi; 

 eleqtronikiT marTvis madozirebeli sistemebi. 

Ddozireba meqanikur madozirebel sistemaSi xorcieldeba unificirebuli tumbos 

kvanZis saSualebiT. madozirebeli elementis saxiT gamoiyeneba madozirebeli dguSiani 

an preciziuli kbilanuri tumboebi, romlebic muSaoben gamoZevebis principiT. narevSi 

Sesayvani komponentebis regulireba SeiZleba meqanikurad dguSian tumboebSi dguSis 

svlis SecvliT an kbilanur tumboebSi gadacemis meqanizmis mdovre regulirebiT. 

eleqtronikiT regulirebis madozirebel sistemebSi dozirebis procesis ganx-

orcieleba da kontroli xdeba kompiuteris saSualebiT. es SeiZleba iyos, magaliTad, 

preciziuli kbilanuri tumbos muSaobis marTva, rodesac meqanikuri gadacemis kolofi 

Secvlilia kompiuteriT. zedapirs, romelic dafarulia orkomponentiani wylis poli-

ureTanuli masalebiT (gamWvirvale da pigmentirebuli), aqvs iseTive meqanikuri da te-

qnologiuri Tvisebebi, rogorc es nakeTobebs orkomponentiani poliureTanuli 

dafarviT organuli gamxsnelebis fuZeze. am mizezis gamo samzareulos da saofise 

avejis damzadebis dros organul gamxsnelebSi xsnadi sistemebi SeiZleba warmatebiT 

Seicvalos wylianze. 

wylis ud-gamyarebuli orkomponentiani poliureTanuli masalebi. pigmentirebuli 

wylis orkomponentiani poliureTanuli masalebis Srobis da gamyarebis drois (xanis) 
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mniSvnelovnad Sesamcireblad axorcieleben ud-gamyarebis da qimiuri polimierTebis 

kombinirebas e.w. Dual-Cure sistemiT. gamyarebis am ori meqanizmis SexamebiT SeiZleba 

pigmentebiT maRali Semcvelobis masalebis miReba da saimedo gamyareba. Mono-Cure-

sqemiT ultraiisferi dasxivebiT gamyarebis dros gansakuTrebuli problemebi war-

moiqmneba yviTeli da wiTeli feris masalebisaTvis. Dual-Cure sistemaSi erTmaneTs 

uerTdebian ud-gamyarebuli da hidroqsilSemcveli jgufis afskwarmomqmnelebi. gama-

myareblis saxiT gamoiyeneba cnobili poliizocianatebi TanafardobiT fuZe/gammyarebeli 

100:5 an 100:10. 

11.3. wylis laqsaRebavi masalebis gamoyeneba 

wylis fuZeze lsm gamoiyeneba momxmareblisagan iTxovs gansakuTrebul midgomas. 

gadamuSavebis idealuri pirobebia – temperatura 20-dan 230C-mde da haeris fardobiTi 

tenianoba 40-60%. Sesabamisad, aseTive unda iyos lsm da merqnis zedapiris tempera-

turac. oc gradusze dabali temperaturis lsm da substratis gamoyeneba ar SeiZleba, 

radganac aman SeiZleba gamoiwvios uxarisxo afskis warmoqmna. ar unda dagvaviwydes, 

rom merqnis wonasworuli tenianoba Seadgens 8-12%-s. Zlier mSrali obieqtebis da-

muSaveba eqstremalurad aCqarebs dafarvis Srobas, ramac SeiZleba gamoiwvios gadaxrebi 

misi formirebis procesSi. 

garda amisa, gasaTvaliswinebelia Semdegi garemoebac:  

dadebis procesSi haeris tenianobam SeiZleba Zlieri gavlena iqonios wylis 

fuZeze lsm sistemebis reologiur Tvisebebze. 70%-ze metma tenianobam SeiZleba 

SeSrobis procesi Zalian daayovnos. am mizezis gamo rekomendebulia daculi iyos 

fardobiTi tenianobis intervali 45-dan 65%-mde. radganac wyalSi xsnad masalebs aqvT 

maRali zedapiruli daWimuloba, amitom aseTi sistemebis Sesxureba ufro Znelia, 

vidre xsnadebisa – organul gamxsnelebSi. xSirad saWiro xdeba masalebis Sesxureba 

ufro maRali wneviT. vinaidan merqani wylis kargi Semwovia, saWiroa SeZlebisdagvarad 

lsm dadeba Txel Sreebad da maTi swrafad gaSroba, imisaTvis rom Semcirdes merqnis 

boWkoebis gasworeba. 

mRebavis Zveli sibrZne ambobs: dasadebi masalis raodenobis orjer gazrda nor-

maluri pirobebis dros (temperatura 230 C, tenianoba 50%) oTxjer zrdis Srobis 

dros. 
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wyalSi xsnadi sistemebisaTvis principulad rekomendebulia: `ukeTesia orjer 

gakeTdes Txeli Sre, vidre erTxel.~  

xSir SemTxvevaSi merqnis gajirjvebis aridebaze dadebiT gavlenas axdens sub-

stratis gaxureba. amiT SeiZleba swrafad gamoiricxos merqnis boWkoebsa da wyals 

Soris urTierTqmedeba. wyalSi xsnadi dafarvis dadebis dros merqnis gajirjvebis Ses-

amcireblad mas xexaven ufro wvrili abrazivebiT, vidre organul gamxsnelebSi xsnadi 

masalebis xexvis dros. gajirjvebis xarisxi sxvadasxvanairad vlindeba merqnis masalis 

saxeze damokidebulebiT. gansakuTrebiT gulmodgined unda Sesruldes wyalSi xsnadi 

masalebis SerCeva MDF-is filebis damuSavebis dros. es filebi Seicaven umniSvnelo 

raodenobis webos, romelsac aqvs Zlieri midrekileba merqnis boWkos gasworebisaken. 

MDF-filebs poliureTanul webos fuZeze meti upiratesoba aqvT vidre Sadrovanas 

fuZeze. 

MDF-filebis damuSavebis dros gajirjvebis Sesamcireblad gamoiyeneba zedapiris 

Termuli damuSaveba. 

radganac wyalSi xsnad lsm aqvT tutes reaqcia, amitom saTrimlavi (ix. 

Trimvla) nivTierebebiT mdidari merqnis (muxa, ifani) nakeTobebis damuSavebis dros te-

qnologiis darRvevam SeiZleba gamoiwvios substratis feris Secvla. muxis merqani 

SeiZleba gamwvandes (`mwvane elferi~). wiwvovani saxeobis merqanze SeiZleba war-

moiqmnas yviTel-mwvane elferi da rokis adgilebSi dairRves dafarvis adhezia merqnis 

SemadgenlobaSi Semaval nivTierebebTan urTierTqmedebis Sedegad. am SemTxvevaSi 

aucilebelia sasinji galaqvis Catareba. laqebis warmoqmna, magaliTad fiWvze feris 

Secvla rokebis adgilebSi– bunebrivi procesia, romlis srulad acileba SeuZlebelia 

specialuri saizolacio sagruntebiTac. fiWvis merqnis wlovanebas misi SeRebvis 

mimarT aqvs Zlieri gavlena zedapirze ingredientebis (ix. ingredienti) gamomJRavnebaze. 

am efeqtis gamovlenas xels uwyobs temperaturuli reJimi Srobis dros an nakeTobis 

Senaxvis procesSi. amitom fiWvis merqnis damuSavebis dros Srobis temperatura ar 

unda aRematebodes 400C. 

wylis fuZeze lsm, organoxsnad masalebTan SedarebiT, aqvT umniSvnelo qvesanTis 

efeqti, rac Ria (naTel) merqanze (nekerCxali) warmoadgens upiratesobas, radganac 

xdeba zedapiris saerTo feris tonis gaTanabreba. muq (Talx) merqanze, rogoric aris 

alubali an wiTeli xe, romelTaTvis sasurvelia kargi qvesanTi (ix. qvesanTi), saWiroa 

Sesabamisi beicis an tonirebuli laqis gamoyeneba umniSvnelo qvesanTis kompen-
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saciisaTvis. umravles wyalSi xsnad masalebs dasadeb mowyobilobebze, rogoric aris 

aplikaciuri mowyobilobebi (ix. aplikacia) da dozatorebi, aqvT midrekileba fizikuri 

SeSrobisaken (ix. Sroba, konveqciuri Srobis dros). SeSrobili laqi Znelad gaxsnadia 

da Txevad sistemaSi moxvedris dros iwvevs gaWuWyianebas. amis Sedegad SeRebil zeda-

pirze warmoiqmneba usworobebi, xolo safrqvevis filtrebi da saSxefarebi nagviandebi-

an. 

rogorc cnobilia, Sedgenilobebi wylis fuZeze unda gadamuSavdes mxolod 

uJangav masalebisagan damzadebul mowyobilobebze. imisaTvis, rom Tavidan acilebuli 

iyos wylis masalebis qimiuri urTierTqmedeba ferad liTonebTan, saWiroa uJangavi 

foladebis mowyobilobebis gamoyeneba. es aseve exeba milsadenebs, mowodebis da saSrob 

mowyobilobebs. 

wylis masalebi gansakuTrebiT mgZnobiareebi arian substratis gaWuWyianebuli 

zedapirisadmi. amis Sedegad warmoiSoba problemebi dakavSirebuli zedapiris 

dasvelebadobasTan an kraterebis warmoqmnasTan. saWiroa principulad yuradReba mieqces 

imas, rom SesaReb saamqroSi ar iyenebdnen xelis silikonSemcvel krems, tualetis wy-

als da silikonis sacxebs. substratis zedapiri gulmodgined unda gaprialdes da 

gaiwmindos Senobis gareT, romelSic axorcielebdnen SeRebvas. 

Tu momxmarebels lsm Seyavs danamatebi an Semsqeleblebi, rekomendirebulia 

pnevmatikuri arevis gamoyeneba. danamatebis Seyvanis dros didi mniSvneloba aqvs karg 

arevas. masalis araerTgvarovnebam SeiZleba gamoiwvios kraterebi an afskis sxva 

defeqtebi. 

wyalSi xsnadi masalebis gamoyenebis win, danadgarebi, romlebSic gadamuSavebuli 

iyo organuli gamxsnelebis Semcveli sistemebi, saWiroa Zalian kargad iyos Camorecx-

ili. yvela tumbo da Slangi safuZvlianad iyos Carecxili specialuri ganmzaveblebiT 

an SeicvalosmTlianad. Semdeg saWiroa saboloo gawmendis Catareba e.w. damsvelebelis 

(spirtis fuZeze) saSualebebiT da bolos yvelaferi wyliT gairecxos. unda aRiniSnos, 

rom Cveulebrivi organoxsnadi masalebis ganmzaveblebi wylis sistemebisaTvis uvargis-

ia. aseTi ganmzaveblebis araSeusabamo gamoyenebis dros masalaSi SeiZleba warmoiqmnas 

naleqi, xolo mowyobiloba, gansakuTrebiT ki filtrebi da saSxefarebi gafuWdes. 

wylis masalebiT muSaobis Semdeg mowyobiloba gulmodgined unda gairecxos wyalsad-

enis wyliT. gamxmar laqs acileben specialuri gamwmendebiT. 
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gaxsnili wylis masalis kasrebi masalis gamoyenebis Semdeg unda daixuros. 

gaxsnil taraSi ar unda rCebodes SeSrobili laqis naleqi. wyalSi xsnadi lsm 

xarisxze damokidebulebiT SeiZleba Seinaxos saTanado pirobebSi originalur sa-

fuTavSi 3-dan 6 Tvemde. xangrZlivi Senaxvis dros masalis gamoyenebis win saWiroa sa-

kontrolo sinjebis Catareba. wylis masalebi ar unda gaiyinos da inaxeba 50C ufro 

dabali temperaturis dros. 

principSi cnobilia, rom wylis masalebis Sroba mimdinareobs ufro Znelad, 

vidre organul gamxsnelebSi xsnadi sistemebisa, radganac wyals aqvs aorTqlebis didi 

siTbo da duRilis maRali temperatura, aseve zedapiris didi daWimuloba. wylis sis-

temebisaTvis Srobis procesi damokidebulia mraval sxvadasxva sidideze. Srobis dros 

masalis qmedeba damokidebulia dadebuli muSa xsnaris raodenobaze. intensiuri Srobis 

dros dafarva Tavdapirvelad unda SeSres aorTqlebis zonaSi. winaaRmdeg SemTxvevaSi 

dafarvis zeda Sris swrafad gaSrobis dros wylis narCenebi da, SesaZlo, organuli 

gamxsnelebi ver SeZleben aorTqlebas da darCebian afskSi. SeSrobis Semdeg SeiZleba 

procesis forsireba sacirkulacio saSxefar Srobis saSualebiT an civi da sorbciuri 

Srobis SexamebiT. aseve gamoiyeneba mokle an saSualo talRis infrawiTeli gamosxiveba. 

Srobis daCqarebis damatebiT SesaZleblobas warmoadgens haeris sakmarisi nakadis gam-

oyeneba temperaturis miwodebis gareSe. amasTan ar aris saWiro misawodebeli haeris 

nakadis tenianobis gansakuTrebuli Semcireba. am SemTxvevaSi fizikuri Sroba (ix. kon-

veqciuri Srobis dro) mimdinareobs wylis orTqlis xarjze, romelic gamodis 

dafarvidan, aitaceba haeris nakadiT da swrafad mocildeba. martiv SemTxvevaSi aseTi 

Sroba SeiZleba ganxorcieldes naqrevi pistoletiT an ventiluri stelaJiani urikiT 

(vagonetiT). amrigad, xdeba SeRebili zedapiris Semoberva. haeris nakadis siCqaris 

gazrdam SeiZleba gamoiwvios dafarvis zedapiris gawyveta. aseve aucilebelia procesSi 

Sesvenebebis dacva. Srobis gonieri Sedegebis misaRebad saWiroa Semdegi parametrebis 

dacva: 

 momdeni haeris temperatura 20-dan 500C-mde; 

 momdeni haeris fardobiTi tenianoba <70%; 

 dafarvis zedapirTan nakadis siCqare 0,5-dan 1,2 m/wm. 

erTkomponentiani wylis masalebisaTvis temperaturaze, tenianobasa da dasadebi 

nivTierebis raodenobaze damokidebulebiT Srobis dro Seadgens: 

 mtvrisgan gaSrobisaTvis 15-30 wT.; 
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 gadaxexvis mdgomareobamde 8-12 saaTs; 

 StabelirebisaTvis 8-dan 60 wuTamde. 

Srobis miTiTebuli dro daculi unda iyos Semdegi pirobebis dros: 

 dasadebi masalis raodenoba 80-90 gr/m2-mde erT gavlaze (sagrunto da 

damfaravi laqi); 

 temperatura – 230C; 

 fardobiTi tenianoba – 50%. 

magari merqanboWkovani filebis SeRebva. valcvis meTodiT wyalSi xsnadi sagrun-

tos dadeba misi Semdgomi dafarviT ud-gamyarebuli damfaravi laqiT gamoiyeneba magari 

merqanboWkovani da merqanburbuSelovani filebisaTvis. aseT filebs iyeneben korpusuli 

avejis, samzareulos, avejis gverdiTi kedlebis, gamosawevi yuTebis safuZvlis, magidis 

Tavsaxurebis, karebis damzadebis dros. pigmentirebuli erTkomponentiani wylis ma-

salis (`aramkeravi~, e.i. ganivi qimiuri bmebis arwarmoqmneli sistemebis) dadeba xdeba 

ramdenime etapad da gaSroba konveqciuli/frqvevanuli Srobis gamoyenebiT. gajirjvebis 

SemcirebisaTvis da gaSrobis procesis SemoklebisaTvis xSirad gamoiyeneba filebis 

winaswari SeTboba infrawiTeli gamosxivebiT. sabolood nakeTobas amuSaveben valcebis 

saSualebiT damfaravi ud-gamyarebuli laqebiT imisaTvis, rom dafarvam miiRos 

aucilebeli qimiuri Tvisebebi. 

samzareulos avejis SeRebva. samzareulos avejis feradi frontonebis (ix. 

frontoni avejSi) SesaRebad iyeneben xsnad masalebs, romlebic gamyarebulia DDual-

Cure-sqemis mixedviT. 

matarebels, rogorc wesi, warmoadgens MDF-merqnis masalebi dafaruli TeTri 

melaminis da polivinilqloridis garsiT. dafarvis optimaluri simagris misaRebad 

garsiT dafaruli zedapirebi SeRebvis win unda gaixexos da gaiwmindos. 

laqsaRebavi masalebis dadeba xdeba ciklur reJimSi brtyeli avtomaturi saf-

rqveveliT an safrqveveli robotebiT. lsm momzadeba xorcieldeba orkomponentiani 

dozatoriT an Sesarevi mowyobilobiT. dasadebi nedli masalis raodenoba Seadgens 

120-130gr/m2. Sroba mimdinareobs mravaliarusian saSrobSi Srobis sami zoniT. 

samzareulos frontonis profilis optimaluri SrobisaTvis miaerTeben 

frqvevanul saSrobs haeris temperaturiT 300C. amiT SesaZlebelia e.w. `suraTovani 

CarCos~ efeqtis Tavidan acileba, romelic warmoiqmneba profilis areSi darCenili 

wyliT. amis Semdeg zedapirebi sabolood unda gamyardes ud-arxSi vercxliswylis na-
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Turebis moqmedebis qveS. Semdeg detals frqvevanul saSrobSi aciveben (250C), amuSave-

ben an awyoben Stabelebad. damuSavebis saerTo dro nakeTobis konfiguraciaze 

damokidebulebiT Seadgens 30-45 wuTamde. 

skamebis SeRebva. skamebis samrewvelo SeRebvalsm da maTi dadebis teqnologiebs 

gansakuTrebul moTxovnebs uyenebs. skamebi iRebeba calkeul nawilebad an awyobil 

mdgomareobaSi. Cveulebriv xdeba maTi Camokideba an ganlageba mdebareobis Tanmimdevru-

li SecvliT. xis skamebis samganzomilebiani (3D) geometriis gamo gamoiyeneba dadebis 

eleqtrostatikuri meTodi konusuri an diskuri sabruni gamSxefebiT (omega-ciklis) an 

sahaero Sesxureba. 

omega-ciklis SigniT sam sabrun wertilSi skamebi Semobrundeba brunvis yovel 

meoTxedze. amrigad skamis modelze damokidebulebiT SeiZleba nakeTobis yoveli mxaris 

Tanabrad SeRebva. xSirad maRalsiCqariani damuSvebis Semdeg axorcieleben xeliT 

ganmeorebiT gafrqvevas SesaZlo defeqtebis mosacileblad. 

aseve gamoiyeneba SeRebva robotebis saSualebiT. am SemTxvevaSi skami Semobrun-

deba oTxjer 90 gradusiT ise, rom yvela are kargad iyos misawvdomi lsm 

dadebisaTvis.dadebis eleqtrostatikuri procesis gamoyenebis dros haeris tenianoba 

unda iyos 55-65%, xolo merqnis 10-12%. 

lsm rekuperaciiT eleqtrostatikuri mowyobilobis margi qmedebis koeficienti 

Seadgens 80-90%. moTxovnilebebze damokidebulebiT skamebis SesaRebad gamoiyeneba 

erTkomponentiani wylis masalebi (`TviTmkeravi~), e.i. ganivi qimiuri bmebis warmomqm-

neli sistemebi da/an erTkomponentiani ud-gamyarebuli gamWvirvale laqebi. 

kibis safexurebis SeRebva. kibis safexuris cveTisadmi mdgradi dafarvisaTvis 

nawilobriv iyeneben swrafadSrobad specialur erTSrian orkomponentian poli-

ureTanul masalebs, romlis dadeba xdeba SesxurebiT. aseTi masalebi, rogorc wesi, 

Seicaven 25-dan 30 procentamde araaqrolad nivTierebebs. gamyarebis damatebis Semdeg 

masalis cxovrebis dro Cveulebriv Seadgens 8 saaTs. safexurebs amuSaveben orjer 

horizontalur mdgomareobaSi. kantebs Rebaven oTxjer. aseTi procesiT safexuris da-

muSavebisaTvis saWiro dro gaxexvis momentidan mza dafarvamde Seadgens daaxloebiT 12 

saaTs. 

orkomponentiani poliureTanuli masalis nakls SesxurebiT dadebis dros war-

moadgens gadametebuli Sesxureba, romelic mTlianad ar SeiZleba iyos regenerirebuli 

(ix. regeneracia). detalis geometriaze damokidebulebiT gadametebuli Sesxureba 
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Seadgens 40-50%. masalis es danakargebi SeiZleba utilizirebuli iyos rogorc 

Cveulebrivi Slami (ix. utilizacia). 

usafrTxo da gamxsnelebiT gaRaribebuli organoxsnadi orkomponentiani poli-

ureTanuli masalebis alternativa aris erTkomponentiani ud-gamyarebuli wyalSi 

xsnadi sistemebi, romlebic iZenen did mniSvnelobas. 

ud-wylis masalebis did upiratesobas Cveulebriv orkomponentian poli-

ureTanul Sesasxurebel laqebTan SedarebiT warmoadgens is, rom wylis aorTqlebis da 

ud-gamyarebis Semdeg SeiZleba nakeTobebis daStabeleba da SefuTva. 

safexurebis SeRebvisaTvis gamoiyeneba erTkomponentiani ud-wyalSi xsnadi 

Sedgenilobebi, romlebic Seicaven 38%-mde araaqrolad nivTierebebs da 2%-ze nakleb 

organul gamxsnelebs. dadeba xdeba brtyeli Sesasxurebeli avtomatebiT lentur kon-

veirze masalis asakrefi avtomaturi rakeliT, romelic ar ecema SesaReb nakeTobas. 

amgvarad dabrunebul gadametebul Sesxurebas amateben 20-25%-mde raodenobiT ud-

wylis masalebSi, romelsac Semdeg iyeneben sagruntos saxiT. rekuperaciis wyalobiT 

gamoyenebis margi qmedebis koeficienti aRwevs 90%. amgvarad mcirdeba xarji Slamis 

utilizaciaze. orkomponentiani gamyareba poliureTanul sistemebTan SedarebiT 

xdebawamierad. amis gamo SeRebvis procesis saerTo dro bevrad mcirdeba. ud-

gamyarebuli wylis masalebiT dafaruli safexuris gare saxe da cveTis mimarT 

mdgradoba Sesadaria orkomponentian – poliureTanul damuSavebasTan. 

ud-gamyarebuli wylis gamWvirvale laqebis ZiriTad upiratesobebs orkomponen-

tian– poliureTanul masalebTan SedarebiT warmoadgens: 

 laqis SesamCnevad naklebi xarji (daaxloebiT 35%); 

 organuli gamxsnelebis raodenobis Semcireba 90% an metiT; 

 narCenebis raodenobis Semcireba 80%; 

 teqnikuri Tvisebebis SenarCuneba;  

 SeRebvis procesis drois (xnis) SesamCnevi Semcireba ud-gamyarebis gam-

oyenebis dros. 

11.4. zeTebi, cvilebi, naturaluri fisebi 

ukanasknel wlebSi swrafd izrdeba moTxovnileba naturalur dafarvaze, rac 

ganpirobebulia momxmareblis zrdadi momTxovnelobiT da msgavsi produqciis realiza-

ciisaTvisbazris mzaobiT. garemos gavlenis Secnobis wyalobiT sul ufro didi popu-
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larobiT sargeblobs aveji, interieris Sida detalebi da bunebrivi warmoSobis 

olifiT, cviliT da naturaluri fisebiTdamuSavebuli parketis dafarvebi. dRes 

arsebobs merqnis dasamuSavebeli mravali naturaluri produqti. bazarze Semo-

Tavazebuli produqtebi gansxvavdebian SemadgenlobiT da gamoyenebis xerxiT, da yovel-

Tvis ar Seesabamebian naturaluri laqis ganmartebas (ix. naturaluri laqi). laqis es 

ganmarteba ar niSnavs, rom naturaluri laqebi, aseve yvela danarCeni lsm ar Seicaven 

janmrTelobisaTvis saSiS nivTierebebs. saeWvoa rom warsulSi dafarvaSi naturalur 

produqtebs sufTa saxiT iyenebdnen rogorc Semkvrelebs. Sesabamisi xarisxis lsm 

miiReba maTi qimiuri da fizikuri damuSavebiT. naturaluri fisebi, zeTebi, zeTcvil-

iani narevebi da cvilebi Tvisebebis gaumjobesebisaTvis, aucilebeli gadamuSavebis dros 

saWiroa dResac gazavdes organuli gamxsnelebiT. sinTezuri organuli gamxsnelebis 

garda aseve gamoiyeneba bunebrivi warmoSobis skipidarebi, romlebic miekuTvnebian 

janmrTelobisaTvis mavne nivTierebebs. 

bolo wlebSi didi raodenobiT awarmoeben klasikuri zeTis da cvilis Semcvel 

preparatebs (gamxsnelebis Semcveloba>50%) wylis fuZeze an gansxvavebuls Zalian 

Semcirebuli organuli gamxsnelebis SemcvelobiT. magram rig produqtebSi SeuZlebe-

lia gamxsnelebis gamoyenebaze uaris Tqma. isini xSirad saWiroa imisaTvis, rom produ-

qti gadaiyvanos gadamuSavebisaTvis da SenaxvisaTvis vargis mdgomareobaSi. 

zeTebi da cvilebi. mrewvelobaSi upirveles yovlisa gamoiyeneba zeTebi, romelTa 

gamyareba xdeba polimerizaciiT haeri Jangbadis xarjze (e.w. Srobadi zeTi), magaliTad, 

selis zeTi. gamyarebis daCqarebisaTvis am masalebSi amateben sikativebs. sikativebis 

damatebiT es sistemebi xdebian Zalian reaqciaunarianebi da gamyarebis procesSi gam-

oyofen bevr siTbos. amitom zeTiT an zeTis Semcveli nivTierebiT gaJRenTil qsovil-

ebs gamoyenebis Semdeg maSinve unda gaSroba, raTa Tavidan iyos acilebuli maTi Tvi-

Taaleba. garda amisa, es masalebi ar unda gadamuSavdes im sistemebTan erTad, romlebic 

Seicaven nitrocelulozas, radganac is aseve advilad aalebadia. 

zeTi Rrmad aRwevs merqanSi da kargad Seiwoveba forebSi. damuSavebuli zeda-

pirebi xdeba meqanikurad da qimiurad ufro medegi, magram iseTi kargi Sedegebis miReba, 

rogorc es miiReba orkomponentiani an ud-gamyarebuli masalebiT damuSavebis dros, 

praqtikulad SeuZlebelia. gazeTil zedapirebs aqvT gamokveTili unari gaWuWyianebisak-

en, radganac aseTi zedapiris forebi mTlianad Riaa. amis Sedegad merqnis substrats 

SeuZlia wylis STanTqma da merqani gajirjvdeba. sinaTlis moqmedebis qveS gazeTil 
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zedapirebs aqvT midrekileba gayviTlebisaken, gansakuTrebiT Tu zeTi Seicavs bevr 

ujer cximovan mJavebs. aseve SeiZleba warmoiqmnas gaxleCvis produqtebi, rac iwvevs 

narCen emisias (ix. emisia; emisiis tipebi). 

cvilis saxiT, upirvelesyovlisa gamoiyeneba karnaubis cvili (cvilovani koper-

cia) da futkris cvili. merqnis damuSavebis dros futkris cvili gamoiyeneba beicebSi, 

polituraSi avejisaTvis, avejis da iatakis gacvilvisaTvis (gasanTlisaTvis). karnaubis 

cvili moipoveba braziliis maRali (6-12 metramde simaRlis) palmis karnaubis foTle-

bidan. es magari, wyliT arasveldebadi produqti gamoiyeneba polituraSi avejis da 

iatakis gacvilvisaTvis. karnaubis cvili ufro magaria, vidre futkris. 

cvili zedapirze warmoqmnis Zalian Txel Sres, romelic amaRlebs mdgradobas 

cveTisadmi da zedapirs aniWebs WuWy- da wyalgamzid Tvisebebs. zedapiri xelis SexebiT 

sasiamovnoa da met-naklebad qimiurad mdgradi. masalebi, romlebic Sedgebian zeTebisgan 

da cvilebisgan narevSi aerTianeben orive komponentis upiratesobebs da xels uwyobs 

zedapiris stabilurobas da `Semsubuqebul sunTqvas~. aseTi kombinirebuli masalebi 

gamoiyeneba avejis samrewvelo warmoebaSi. 

datvirTvis klasis mixedviT, zeTebis da cvilebis gamoyenebis rekomendaciebia: 

 

datvirTvis klasi gamoyenebis sfero efeqti 

 Zalian umniSvnelo 

damatebiTi damuSaveba, sacx-

ovrebel binaSi avejis movla 

 

`qvesanTis~ gareSe (natura-

loba) 

 umniSvnelo  

pirveladi damuSaveba, saxlis 

avejis dautvirTavi detalebis 

 

naturaloba 

 mcire 

pirveladi damuSaveba normalurad 

datvirTuli zedapirebis 

 

naturaloba an msubuqi 

`qvesanTi~ 

 saSualo 

pirveladi damuSaveba gacveTisaken 

midrekili zedapirebis 

 

msubuqi an saSualo `qvesanTi~ 

 Zlieri 

pirveladi damuSaveba Zlier 

gacveTili da qimiuri 

zemoqmedebisaken midrekili avejis 

zedapirebis 

 

`qvesanTi~ 

xSirad masiuri merqnis damuSavebisaTvis gamoiyeneba dafarvis dadebis sxvadasxva 

xerxi, magaliTad, xeliT, SesxurebiT an valcebiT. 

gacviluli zedapirebisaTvis dasadebi nivTierebebis saerTo raodenoba Seadgens 

daaxloebiT 10gr/m2. sagruntosaTvis xSirad gamoiyeneba zeTSemcveli nivTierebebi, 
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magaliTad nivTierebebi selis bazaze, romlebic garda dagruntvisa, uzrunvelyofen 

merqnis struqturis SenarCunebas. zedapiris olifiT da cviliT damuSavebis dros 

zeTis xarji Seadgens 30 gr/m2, xolo cvilis – daaxloebiT 10gr/m2. zeTiT da-

muSavebuli zadapiris qimiuri medegoba da wyalganmzidi Tvisebebi, mniSvnelovnad 

umjobesdeba zedapiris damatebiTi gacvilvis dros. 

naturaluri fisi, Selaki – xsnadia spirtebSi da wyal-spirtian narevebSi. 

Selakovani Sedgenilobebi – es eTanolis bazaze uferuli, fizikurad Srobadi laqebia 

(ix. konveqciuri Srobis dro). maTi dadebisaTvis gamoiyeneba iseTive mowyobiloba, 

rogorc nitrocelulozis masalebis dasadebad. miRebuli zedapirebi arc Tu ise wy-

almedegia da mdgradia spirtebis mimarT. cvilis karnaubovan sagruntosTan Sexameba, 

gamoiyeneba avejis samrewvelo damuSavebisaTvis. dafarvis gasaumjobeseblad Selakis 

recepturebSi qimiur gamyarebisaTvis SehyavT poliizocianatebi. 

Tavi XII. fxvnilovani laqsaRebavi masalebi 

fxnilovani lsm aris imis magaliTi, Tu rogor SeiZleba viTardebodes TiTqmis 

uemisio da mcirenarCenebiani SeRebvis teqnologiebis samomxmareblo bazari. merqnis ma-

salis fxvnilovani SeRebva da avtomSeneblobaSi fxvnilovani teqnologiebis ganviTare-

ba – mxolod is ori magaliTia, Tu rogor viTardeba fxvnilovani masalebis axali 

mimarTulebis aTviseba. ekonomikuri da ekologiuri TvalsazrisiT winandebulad unda 

velodoT did warmatebas fxvnilovani masalebidan. 

fxvnilovani teqnologiis ZiriTadi upiratesobebia: 

 TiTqmis ara aqvs gamxsnelebis emisia (aqroladi organuli naerTis 

wili<0,2%) (ix. emisia; emisiis tipebi); 

 TiTqmis ar aqvs narCenebi (ara aqvs koagulacia Sesxurebis dro); 

 masalis sasargeblo gamoyeneba>95%, radgan SeiZleba Sesxurebidan 

dafarvis narCenebis meoradi gamoyeneba; 

 dafarvis didi sisqe wafenebis warmoqmnis gareSe; 

 dafarvis Zalian kargi funqciuri da optikuri Tvisebebi; 

 xSirad sakmarisia masalis erTSriani dadeba; 

 advilia dadebis procesis avtomatizeba. 
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Senobis SigniT gamosayenebeli merqnis nekeTobebis SeRebvis sxvadasxva teqnolo-

giebis Sedarebis dros naTlad Cans, rom masalebs wylis fuZeze da ud-gamyarebul 

Txevad sistemebs fxvnilovan lsm SedarebiT aqvT inovaciuri upiratesoba. 

MDF-nakeTobis fxvnilovani SeRebva pirvelad ganxorcielda avstriaSi. arsebobs 

mravali danadgari fxvnilovani SeRebvisaTvis, amasTan SesaRebi nakeTobis politura 

friad mravalferovania. 

is moicavs avejis elementebs radio da teleaparaturisaTvis, saofise avejs, 

gansakuTrebiT magidis Tavsaxurebs da saweri magidis yuTebs, avejs maRaziebisaTvis da 

saoperacio darbazebisaTvis, samzareulos, sabavSvo da sabaRe avejs. 

xis damuSavebis mrewvelobisaTvis fxvnilovani teqnologiebis daCqarebulma 

ganviTarebam gamoiwvia MDF-masalebis warmoebis gamudmebuli zrda. am zrdis 

ekonomikuri siZneleebis winaaRmdegobis gawevis miuxedavad, fxvnilovanma teqnikam 

avejis mrewvelobaSi da mSeneblobaSi SeiZleba daikavos bazris axali segmenti. es Ses-

aZlebeli gaxada axalma moTxovnebma dizainisadmi, gansakuTrebiT saofise avejisaTvis. 

merqnis zedapirebis konstruqciuli Taviseburebani, magaliTad filebSi wvrili 

profiluri zedapirebi, CaRrmavebebi da ganaxerxebi, iTxovs ara marto MDF-filis ma-

salis Rrma frezvis unars (moxerxebulobas), aramed SeRebvis Sesabamis teqnolo-

giebsac. fxvnilovani masalebi Tavisi upiratesobebis wyalobiT – SeiZleba fasiTac, 

iyos xelsayreli alternativa, romelic uzrunvelyofs momxmareblisaTvis saWiro 

xarisxs. 

asxvaveben Termoreaqciul da Termoplastikur fxvnilovan masalebs, amasTan 

merqnis da merqnuli masalebis dasamuSaveblad interess warmoadgens mxolod Ter-

moreaqtiuli sistemebi. qimiuri Sedgenilobis garda, fxvnilovani sistemebis mniSvne-

lovani maxasiaTebelia fxvnilis nawilakebis ganawileba zomebis mixedviT. lsm warmoe-

bis procesSi nafxvenebis dawvrilmanebis dros miiReba masalis damaxasiaTebeli (gan-

sazRvruli) fraqciuli Sedgeniloba. es fraqciuli Sedgeniloba gavlenas axdens ma-

salis denadobaze da, garda amisa, gansazRvravs dafarvis gamyarebuli Sris minimalur 

sisqes da TviTgamyarebis process. Tburi energiis (fxvnilovani masalis cxeli Sroba) 

an eleqtromagnituri gamosxivebis (ud-fxvnilovani sistemebi) dros reaqtofena war-

moqmnis mkvriv (ix. simkvrive) polimerul struqturas, romelsac aqvs maRali qimiuri 

medegoba. fxvnilovani dafarvis Tvisebebi da maTi gamoyenebis sfero ZiriTadad gan-

isazRvreba gamoyenebuli gamamyareblebiT da SemkvrelebiT. klasikur fxvnilovan sis-
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temebSi Sedian ZiriTadad epoqsiduri, polieTeruli, epoqsidur-polieTeruli (hibrid-

uli), poliureTanuli da akrilis fisebi. 

siTbosadmi mgrZnobiare substratebis, rogoric aris MDF-filebi, fxvnilovani 

lsm damuSavebis dros saWiroa Semdegi moTxovnebis Sesruleba: 

 Sedgenilobis dnobis temperatura SeZlebisdagvarad unda iyos yvelaze 

dabali (<1000C), raTa uzrunvelyofili iyos gomogenuri afskis war-

moqmna (ix. gomogenizacia); 

 siTbos miyvanis dros fuZeSridan airgamoyofis Tavidan acileba; 

 dnobis da gakervis dro unda Semcirdes  wuTidan wamamde; 

 gamyarebuli fxvnilovani dafarva unda Seesabamebodes avejis zedapirebis 

– dekoratiuli, qimiuri da meqanikuri Tvisebebis moTxovnebs; 

 dafarvis da gamyarebis dacalkeveba unda iyos Txevadi laqsaRebavi sis-

temebis analogiuri. 

12.1. Termogamyarebuli fxvnilovani masalebi 

Termogamyarebuli fxvnilovani masalebis Semadgenloba (cxeli Srobis masalebi) 

Sedgeba afskwarmomqmnelisagan, gammyareblisagan, pigmentebisagan da danamatebisagan. 

Semvsebis saxiT gamoiyeneba bunebrivi mineralebi: mZime Spati (bariti – bariumis sul-

fati), mindvris Spati (labradori) da carci. fxvnilovan Sedgenilobebs, iseve 

rogorc Txevadebs, SeiZleba hqondeT sxvadasxva elferi. ra Tqma unda, elferis 

Tavisufali fanjara ar unda iyos ganieri, vidre Txevadi masalebisaTvis. fxvnilovan 

saRebavebSi aditivebi denadobis gasaumjobeseblad moicaven danamatebs, degazatorebs 

(ix. degazia), damqrqalebel danamatebs, cvilebs, danamatebs, zedapiris simagris sareg-

ulirebel struqturul da teqsturul danamatebs, katalizatorebs, nivTierebebs, 

romlebic uzrunvelyofen fxvierebas da garkveuli pirobebis dros, damuxtvis regu-

latorebs, magaliTad, fxvnilovani saRebavebisaTvis, romlis dadeba xdeba tri-

boeleqtronuli SesxurebiT. 

fxvierebis uzrunvelyofisaTvis gamoiyeneba, magaliTad, aluminis Jangi an pi-

rogenuli siliciummJava. fxvierebis gasaumjobesebeli saSualebebi, masalas arideben 

webvadobas da koStovanebas, romlebic warmoiqmneba xangrZlivi Senaxvis dros fxvnilis 

nawilakebis sakuTari wonis zemoqmedebis qveS. maT didi mniSvneloba aqvT fxvnilovani 



135 
 

Sedgenilobebis daubrkolebeli gadamuSavebisaTvis da fsevdodenadobis SenarCu-

nebisaTvis, rac iZleva maTi transportirebis da dafarvis gaadvilebis saSualebas. 

sistemebi poliureTanuli fisis fuZeze gamyarebis maRali temperaturis gamo ar 

gamoiyeneba TermomgrZnobiare masalebis dasamuSaveblad. amJamad merqnis fuZeze masa-

lebis SesaRebad gamosadegia Termogamyarebuli Sedgenilobebi afskwarmomqmnelebis 

Semdeg fuZeze: 

 epoqsidis fisebi, 110-1400 C, 10-30wT. (konveqciuri Sroba; ix. konveqci-

uri Srobis dros); 

 epoqsid-polieTeruli fisebi (hibridebi), 130-1500C, 3-5wT. (konveqciuri 

Sroba); 

 akrilis fisebi, 130-1400C, 30-40 wT. (konveqciuri Sroba). 

akrilatis fisebi glicidilmetalakrilatis fuZeze merqnis masalebis SesaRebad 

naklebad gamoiyeneba, radganac merqnis masalebs SeuZliaT maTTan urTierTqmedeba. Tavis 

mTavar gamoyenebas isini naxuloben saavtomobilo mrewvelobaSi, rogorc atmosferos 

zemoqmedebisadmi mdgradi damfaravi laqebi Zalian kargi teqnologiuri TvisebebiT. 

akrilatebis uaryofiT mxares warmoadgens aseTi afskwarmomqmnelebis maRali fasi, rac 

damatebiT gaaZnelebs maT gamoyenebas merqnis masalebis gamoyvanisaTvis. garda amisa, 

gasaTvaliswinebelia, rom Cveulebrivi fxvnilovani Sedgenilobebis akrilatis fuZeze 

sistemebTan erToblivi gadamuSaveba iwvevs zedapirze defeqtebis warmoqmnas kraterebis 

saxiT. amasTan Senaxvis dros akrilatis fxvnilebis  stabiluroba SesamCnevad 

SezRudulia. Senaxvis temperaturis gazrda 500C-mde swrafad iwvevs webvadobas da 

koStovanebas. garkveuli pirobebis dros rogorc Senaxvis, aseve transportirebis 

dros, aucilebelia am fxvnilebis gaciveba. 

dabaltemperaturian fxvnilovan sistemebisaTvis klasikur afskwarmomqmnels 

warmoadgens epoqsidebi. fenolis gamamyarebelTan SeiZleba iseTi recepturis Seqmna, 

romelsac eqneba cxeli Srobis parametrebi gamosadegi merqnis masalebze gamosay-

eneblad. zedapiri fxvnilovani dafarviT akrilatis fisebis fuZeze Zalian gluvia da 

mas gaaCniambzinvarebis maRali xarisxi. epoqsidis fxvnilovani masalebis did nakls 

warmoadgens maTi midrekileba gayviTlebisaken gadametxurebis dros da miswrafeba `ga-

marCxebisaken~. ultraiisferi dasxivebis moqmedeba, romelic warmoadgens mzis sinaTlis 

nawils, iwvevs zedapiris gamarCxebas da gayviTlebas. amitom maTi gamoyeneba dekorati-

uli miznebisaTvis SezRudulia mxolod Sida sadgomebiT. 
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fxvnilovani sistemebisaTvis, epoqsidurebTan Tanabrad, gajerebuli polieTeruli 

fisebi warmoadgenen mniSvnelovan afskwarmomqmnels. gamoiyeneba magari wrfivi an 

msubuqad ganStoebuli polieTeruli fisebi 500 C-ze ufro maRali gaminianebis tem-

peraturiT. epoqsidur fisebTan SexamebiT hibriduli sistemebi warmoqmnian optimalur 

dabaltemperaturian narevs merqnis masalebze gamosayeneblad. 

gaminianebis temperatura fxvnilovani fisebisaTvis unda iyos 500C ufro maRali 

imisaTvis, rom eqstrudirebuli fxvnilovani masala wundaudeblad daifqvas da 

Senaxvis dros moxdes misi aglomerireba (Secxoba). meores mxriv, gaminianebis tempera-

turis gazrda iwvevs galxobis siblantis gazrdas da, amrigad, aZnelebs eqstruderSi 

gadamuSavebas da auaresebs galxobis process. 

narevSi polieTeruli da epoksiduri fisebis optimaluri Tanafardoba Seadgens 

70:30. aseTi sistemebiT SeiZleba Sesruldes moTxovnebimxolod horizontaluri zeda-

pirebisadmi, magram ara samzareulos avejis muSa zedapirebisadmi. upirveles yovlisa 

kantebis da nawiburebis areSi gaSrobis dros Zalian didia bzarebis warmoqmnis saf-

rTxe. daskdomis Tavidan asacileblad dabaltemperaturiani fxvnilovani masalis Tburi 

damuSavebis da gamyarebis Semdeg saWiroa gansakuTrebuli yuradReba mieqcesMDF-filis 

wiboebis simkvrivis Tanabrobas. fxvnilovan sistemebSi gamxsnelebis ararsebobis gamo, 

afskwarmomqmnelebis momzadeba maTTvis ufro rTulia, vidre xsnadi masalebisaTvis da 

dadebis teqnologiebisadmi moTxovnebic maRalia. afskis warmoqmna gamyarebad masalaSi 

gaTbobis dros iwyeba fxvnilis galxobiT da denadi emalis SeqmniT, romlisaganac 

SemdgomSi temperaturis amaRlebiT, badisebri struqturis warmomqmneli reaqciis 

Sedegad, miiReba dafarvis afski. am process axlavs siblantis mravaljeradi gazrda. 

siblantis minimumi, rogorc wesi, SeZlebisamebr unda iyos dabali da gamyarebis dro 

(gelireba) {ix. gelireba-warmoqmnis wertili, geli-warmoqmnis reaqcia, geli warmoqm-

na} sakmarisad didi, imisaTvis, rom moxdes substratis aucilebeli dasveleba. garda 

amisa, saWiroa, rom haers, romelic imyofeba fxvnilis SreSi, aseve airebs da fuZeSris 

aorTqlebas, hqondeT gamosvlis da galxobili fxvnilis ganRvriskargi SesaZlebloba. 

12.2. ultraiisferi dasxivebiT gamyarebuli  

fxvnilovani masalebi 

amJamad ud-gamyarebuli masalebisaTvis SesaZlebelia lxobis (dnobis) da 

gamyarebis procesis dacalkeveba. radganac fxvnilovani nalxobis (nadnobis) ud-gamyare-
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bisaTvis saWiroa ramdenime wami (daaxloebiT 20), amitom SeiZleba merqnis substratze 

siTburi zemoqmedebis Semcireba. Tu ar xdeba galxobili fxvnilis ultraiisferi 

sinaTliT dasxiveba, maSin ar moxdeba misi siblantis gazrdac. amrigad SeiZleba 

degazaciis da daskdomis regulireba. ud-fxvnilovani masalebis mniSvnelovan 

ekonomikur faqtors warmoadgens afskwarmoqmnis procesis daCqareba. 

dabaltemperaturian fxnilovan masalebTan SedarebiT dro SeiZleba Semcirdes 10-dan 

20%-mde. drois (xanis) ganmsazRvrel faqtors warmoadgens ara gamyareba, aramed 

fxvnilis galxoba. 

ud-gamyarebuli dafarvis ZiriTad komponentebs, iseve rogorc Termuli 

gamyarebis SedgenilobebisaTvis, warmoadgens afskwarmomqmneli, Semvsebebi, pigmentebi da 

aditivebi, amasTan erTad rogorc Txevad ud-sistemebisaTvis, damatebiT aucilebelia 

foto iniciatorebi. amasobaSi gankargulebaSi aris sxvadasxva afskwarmomqmnelebi ud-

fxvnilovani sistemebisaTvis. am sistemebmac, rogorc dabaltemperaturian fxvnilovan 

masalebma Senaxvis dros unda SeinarCunon stabiluroba minimum 35-400C 

temperaturamde. nalxobis (dadnobis) siblante da stabiluroba damokidebulia 

gaminianebis Sedgenilobis temperaturaze. Cveulebriv xdeba kristaluri da amorfuli 

fisebis Sereva, imisaTvis, rom Senaxvis dros garantirebuli iyos galxobili fxvnilis 

dabali siblante da misi stabiluroba. amorfuli fisebi amasTan unda uzrunvel-

yofdnen stabilurobas, xolo kristalurebi dabal siblantes. ra Tqma unda, fisis 

kristaluri nawili amorfulSi ganzavebisas gawevs plastificirebul qmedebas (ix. 

plastifikatori), amitom Semkvrelebi erTmaneTTan SeTavsebadi unda iyvnen. bevr 

afskwarmomqmnels aqvs gaminianebis temperatura 45-dan 600C-mde. 

idealuri fotoiniciatori pigmentirebul fxvnilovan dafarvisaTvis unda 

amJRavnebdes maRal aqtiurobas, ar gawios plastificirebuli qmedeba da ar warmoqmnas 

gaxleCis dros aqroladi produqtebi. 

arsebobs ud-fxvnilovani masalebiT mqrqali da teqsturuli (ix. teqstura) 

zedapirebis miRebis zogierTi saSualeba: 

 specialuri damqrqalebeli saSualebebi ud-fxvnilovani Sedgenilobebi-

saTvis (magaliTad, mokronizirebuli cvili, sferuli nawilakebi, ix. 

winsarTi); 

 sxvadasxva pigmentirebuli fxvnilebis mSrali narevebi (ix. pigmenti); 

 fxvnilebi specialuri fraqciuli SedgenilobiT;  
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 mokletalRiani dasxivebis gamoyeneba (eqsimeruli gamosxiveba, ix. eqsime-

ruli lazeri). 

12.3. merqnis da merqnuli masalebis zedapirebis momzadeba 

SeRebvisaTvis 

eleqtrostatikuri fxvnilovani SeRebvisaTvis saWiroa specifikuri 

zedapiruli winaRobis 0 1010 omi da Sesabamisi moculobiTi winaRobis P 108 omi 

mqonenakeTobebi. merqani da merqnis masalebi am moTxovnebs Seesabameba mxolod 7-8% 

ufro meti tenianobis dros. Tu tenis Semcveloba naklebia, saWiroa gamtarobis 

gazrda zedapiris saTanado momzadebis saSualebiT. Semdegi problema warmoiqmneba, 

rodesac fxvnilovani masalis gamyarebisaTvis saWiroa maRali temperatura. 

temperatura yovelTvis unda iyos 1000C ufro maRali. gansakuTrebiT didi siZneleebi 

warmoiqmneba wiwvovani merqnisaTvis. substratis 500C ufro maRali temperaturis 

dros maSinve iwyeba merqnis zedapiridan ingredientebis gamoyofa. 

normaluri pirobebis dros (230Cda haeris tenianoba 50%) wonasworuli 

tenianoba Seadgens 9-10%. dafarvis afskis dazianebis safrTxe substratidan wylis 

aorTqlebis dros warmoadgens seriozul teqnikur problemas. foTlovani saxeobis 

merqans eZleva upiratesoba, radganac maT aqvT mcire diametris gafantuli forebi. 

kargi Sedegi miiReba wifelis da muryanisgrZivi WrilebisaTvis. problemur zonebs 

warmoadgens ganivi Wrilebi, zrdis anomaliebi da merqnis meoradi cvlileba. 

fxvnilovani masalebiT SeRebvisaTvis saukeTeso Tvisebebi aqvs gaorTqlil wifels, is 

sakmarisad Raribia ingridientebiT, da ar aqvs didi forebi. 

fxvnilovani meTodiT SeRebvisaTvis arsebiTad ufro gamosadegia merqnis 

masalebi, gansakuTrebiT saSualo- da maRalsimkvriviani merqanboWkovani filebi (MDF 

da HDF). MDF-filas aqvs upiratesoba, radganac misi zedapiri aris ufro 

izotropuli (ix. izotropia), rac iZleva fxvnilovani SeRebvisaTvis wonasworuli 

tenianobis advilad dayenebis SesaZleblobas 6% doneze. es wonasworuli tenianoba 

odnav naklebia, vidre saWiroa fxvnilovani Sedgenilobebis eleqtrostatikuri 

meTodiT dadebis dros – 7-8%. fxvnilovani dafarvis gamyarebis procesSi dabali 

tenianobis dros mcirdeba bzarebis warmoqmnis safrTxe. 

MDF - filamTlianad ar aris usafrTxo, radganac is Sedgeba 85-95% merqnis 

boWkosagan da aqvs hidrofobuli Tvisebebi. Sesabamisad, haeris tenianoba fxvnilovani 
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masalis dadebis dros did gavlenas axdens eleqtrul Tvisebebze, aseve degazaciis 

procesi afskis warmoqmnis dros. SeRebvis procesSi moculobiTi gajirjvebis gamo 

mosalodnelia filis daskdomis safrTxe. Tumca fxvnilovani SeRebvisaTvisgamosadegi 

MDF-masalebi, mniSvnelovnad aris damokidebuli zedapiris winaswar momzadebaze da 

maTi damzadebis procesis parametrebze. 

fxvnilovani SeRebvisaTvis MDF-substratis vargisianobaze arsebiT gavlenas 

axdens Semdegi faqtorebi: 

 moculobiTi simkvrivis ganawileba (simkvrivis cvlileba zedapiris 

perpendikularuli mimarTulebiT); 

 webos Sedgeniloba; 

 boWkos struqtura. 

mxolod MDF-filasTan adaptirebuli fxvnilovani masalebis gamoyenebis dros 

SeiZleba miRebuli iyos xarisxiani dafarva fxvnilis erTSriani dadebis dro. MDF-

filebisaTvis fxvnilovani meTodiT damuSavebisas agreTve mniSvnelovani 

maxasiaTebeliaboWkoebis wvrili struqtura. 

12.4. merqnis masalebis winaswari damuSaveba 

warmoebis saimedobis da lsm minimaluri xarjvis uzrunvelsayofad saWiroa 

dasadebi zedapiri SeZlebisamebr iyos gluvi. fxvnilovani masalebis gamoyenebis dros 

MDF-zedapiris uxeSi simqiseebis (mikrousworobebis) Sesworeba SeuZlebelia. isini 

xels uwyoben e.w. `forToxlis qerqis~ warmoqmnas. fxvnilovani dafarvis eleqtrosta-

tikurma meTodma wamoWra gansakuTrebuli moTxovnebi xexvis procesadmi. saWiroa, rom 

zedapirze ar rCebodes merqnis wagrZelebuli boWkoebi, radganac eleqtruli velis 

moqmedebiT isini `iburZgneba~ da Semdeg SeiZleba gamovides lsm afskidan. rac ufro 

wvrilia saxexi qaRaldi, miT ufro gluvi SeiZleba iyos damuSavebuli zedapiri. 

maRali optikuri xarisxis erTSriani fxnilovani dafarva miiReba mxolod wun-

daudebel gluv fuZeze. amasTan MDF-filebs aqvT, maTi morfologiiT ganpirobebuli, 

garkveuli SezRudvebi. zedapiris momzadebis meqanikuri procesis saxiT, gansakuTrebiT 

MDF-elementebis Rrma frezvisaTvis, rekomendirebulia Termuli gauToeba. isini, 

upirveles yovlisa, gamoiyeneba ara marto dafrezili profilebis da viwro zeda-

pirebis mosworebisaTvis, aramed damatebiT maTi gamkvrivebisTvisac. am procesis 

principi mdgomareobs imaSi, rom konturze morgebuli instrumentis saSualebiT 
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gaxurebis da wnevis erTdrouli moqmedebiT frezvis wina procesSi merqnis 

`aburZgnuli~ boWkoebi mieWireba gaxurebul plastikur fuZes da masTan mtkiced 

damagrdeba. Sida profilebisaTvis gamoiyeneba programuli cifruli marTviT safrezavi 

Carxebi Spindelis zeda ganlagebiT, gare profilebis gauToeba maRali siCqariT 

SeiZleba saformate manqanebze. gauToeba xorcieldeba dafrezil zedapirebze, romelic 

mTlianad ganTavisuflebuli unda iyos mtvrisagan da burbuSelisagan, rom ar moxdes 

maTi zedapirSi Cawnexa da ar gaxdes defeqtis gamowvevis mizezi. zedapiris gauToebis 

dros erTdroulad xdeba maTi gamkvrivebac, rac amcirebs siTxis da fxvnilovani masa-

lis Sewovas. es amcirebs lsm xarjs da sawarmoo operaciebis saWiro ricxvs, agreTve 

aumjobesebs zedapiris xarisxs. fxvnilovani Sedgenilobebis gamoyeneba niSnavs dagrun-

tvaze uaris Tqmas da dafarvis dadebas erT Sred. SemdegSi ekonomiis miReba SeiZleba 

Sualedur xexvaze, radganac mcirdeba merqnis boWkoebis gasworeba/gajirjveba Txevadi 

SeRebvis dros. 

MDF-masalebisaTvis garda zedapiris sigluvisa, mniSvnelovan faqtors warmo-

adgens maTi eleqtrogamtaroba. imis gamo, rom merqnis gadamuSavebis adgilebSi Warbobs, 

rogorc wesi, daweuli tenianoba (45%), merqans da merqnis masalebs aqvT iseTi 

dabali wonasworuli tenianoba, rom maTi eleqtrogamtaroba ar aris sakmarisi dafar-

vis dadebis eleqtrostatikuri meTodebisaTvis. 

ud-gamyarebuli fxvnilovani Sedgenilobebis gadnobisaTvis da gamyarebisaTvis 

ufro xelsayrelia dabali tenianoba, radganac am SemTxvevaSi xdeba buStulebis warmo-

Sobis Tavidan acileba afskis warmoqmnis dros wylis aorTqlebis gamo. saerTod MDF-

filebs aqvT tenianoba 6-7%. Semkvreli nivTierebebi aseve did gavlenas axdenen merqnis 

masalebis zedapirebis eleqtrogamtarobaze. 

imisaTvis, rom garantirebuli iyos fxvnilovani SeRebvis sakmarisad maRali 

saimedooba, saWiroa MDF-filis zedapiris eleqtrogamtarobis kidev ufro amaRleba. 

amisaTvis arsebobs sxvadasxva meTodebi: 

 eleqtrogamtarobis droebiTi amaRleba zedapiris datenianebis gziT; 

 eleqtrogamtari praimerebis dadeba; 

 dieleqtruli gaxureba maRalsixSiruli an mikrotalRuri veliT; 

 SeTboba infrawiTeli gamosxivebiT an konveqciiT;  

 aditivebis gatarebis danamati MDF-filis warmoebis dros. 
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wyliT datenianebis dros zedapiris kidur sasazRvro zonebSi an sxva areebSi 

gaSrobis momdevno procesSi SeiZleba warmoiqmnas dazianebebi. eleqtrogamtarobis 

asamaRlebel aditivebs, SeuZliaT am efeqtis gaZliereba, gansakuTrebiT saWiroa 

boWkoebis gajirjvebis Tavidan acileba. 

eleqtrogamtarobis asamaRleblad SehyavT eleqtrogamtari praimeri, rogorc 

wesi, Sualeduri xexvis stadiaze damfaravi Sedgenilobis dadebis win. 

sakmaod xangrZlivi droiT zedapiris eleqtrogamtarobis amaRlebis sxva 

SesaZleblobas warmoadgens matareblis (fuZis) gaxureba eleqtromagnituri talRebis 

(maRalsixSiriani velis an mikrotalRuri gamosxivebis) energiis miwodebis saSualebiT. 

Substratis Sida da gare temperaturebs Soris sxvaoba ubiZgebs wyals zedapirisaken 

migracias. amis Sedegad xdeba masalis zeda, ufro civi Sris gajereba, izrdeba misi 

eleqtrogamtaroba da aRwevs dadebis eleqtrostatikuri meTodisaTvis saWiro 

mniSvnelobas. 

amJamad mrewvelobaSiMDF-filebis eleqtrogamtarobis asamaRleblad warmate-

biT gamoiyeneba gaxurebis meTodi saSualo talRis infrawiTeli gamosxivebis saSuale-

biT, amasTan zedapiris temperatura ar aRemateba 900C. wyali zeda Sridan orTqldeba, 

xolo wylis meore nawili saSualo civi Sreebidan gadaadgildeba zedapirisaken. 

damuSavebis Semdeg zonaSi zedapiri civdeba, teni ki kondensirdeba MDF-substratis 

zedapirTan axlo mdebare SreebSi, rac iwvevs eleqtrogamtarobis sakmaris gazrdas. 

dRes bazarze gamoCnda MDF-filebis axali Taoba, romelic ar iTxovs fxvni-

lovani SeRebvisaTvis maT SeTbobas. am filis masalaSi damuSavebis procesSi amateben 

aditivs, romelic amaRlebs eleqtrogamtarobas. amasTanave mcirdeba zedapiris momza-

debis etapi, rac SeiZleba momavalSi gaxdes ekonomiuri alternativa kargi potencia-

liT. 

12.5. fxvnilovani dafarvis dadeba da gamyareba 

fxvnilovani masalis dadeba xdeba fxvnilis nawilakebis eleqtrostatikuri 

damuxtvis xarjze, specialur fxvnilovan SemsxurebelSi, Camiwebul nakeTobaze maTi 

Semdgomi daleqviT. eleqtrostatikuri dadebisaTvis saWiroa Zlieri eleqtruli velis 

Seqmna damuxtuli fxvnilis Rrubelsa da detalis SesaReb zedapirs Soris. 

fxvnilis nawilakebze eleqtruli muxtis Sesaqmnelad  gamoiyeneba ori sxvada-

sxva procesi: 
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 tribodamuxtva fxvnilis xaxunis Sedegad fxvnilovani pistoletis 

damuxtvis arxSi; 

 gvirgvinisebri damuxtva warmoqmnili damuxtuli Tavisufali ionebis 

Sedegad gvirgvinovani ganmuxtvis velSi. 

tribodamuxtvis dros fxvnilis nawilakebi tribopistoletis damuxtuli mila-

kis gaswvriv exaxunebian didi siCqariT, ris Sedegadac imuxtebian. Cveulebrivi fxvni-

lis damuxtvisaTvis gamoiyeneba tefloni an mina, am SemTxvevaSi fxvnili daimuxteba 

dadebiTad. tribopistoleti warmoqmnis Zalian mcire faradeis efeqts da am 

teqnikisaTvis Tanabrad advilad misaRwevi xdeba niSebi da kuTxeebi, radganac fxvnilis 

moZraobis mimarTulebaze moqmedebs mxolod haeris nakadis mimarTuleba. yvela Semkv-

reli erTnairad kargad ar imuxteba, amitom zogierT SemTxvevaSi saWiroa danamatebi, 

romlebic uzrunvelyofen fxvnilis tribodamuxtvas. 

gvirgvinisebri ganmuxtvis teqnikis gamoyenebis dros fxvnilis nawilakebis 

damuxtva xdeba mxolod ionebis dabombviT. maRali Zabvis kaskadis saSualebiT 

warmoiqmneba 40-dan 100 aTasamde volti Zabva da miewodeba eleqtrods, sadac 

warmoiqmneba ionis airi, romelic waitaceba fxvnilis nawilakebiT. Zlieri veli qmnis 

efeqturs damuxtvas da xels uwyobs damuxtuli fxvnilis nawilakebi mimarTos uSua-

lod Camiwebuli detalis zedapirisaken. 

imisaTvis, rom Semcirdes `forToxlis qerqis~ efeqti, romelic miiReba detalis 

zedapiris Sebrunebuli ionizaciis dros, dRes gamoiyeneba gvirgvinisebri pistoletebi, 

Semcirebuli ionurobiT (gaRaribebuli). maT unda Seqmnan fxvnilis Rrubeli haeris 

Tavisufali ionebis gareSe. amis miRweva SeiZleba, magaliTad, damatebiT Camiwebuli 

eleqtrodis gamoyenebiT izolirebul manZilze gvirgvinisebri eleqtrodis ukan. 

regulirebis kargi SesaZleblobis, fxvnilis qimiuri Sedgenilobisagan 

damoukideblobis da substratis eleqtrogamtarobis (triboprocesisagan gansxvavebiT) 

wyalobiT dRes merqnis masalebis fxvnilovani SedgenilobebiT SeRebvisaTvis ZiriTadad 

gamoiyeneba aseTi gaRaribebuli gvirgvinisebri pistoletebi. 

fxvnilovani laqsaRebavi masalebis gadnobisaTvis da gamyarebisaTvis gamoiyeneba 

ori sxvadasxva teqnologia da maTi kombinacia: 

 konveqciuri gaxureba (ix. konveqcia); 

 infrawiTeli dasxiveba; 

 infrawiTeli dasxivebis da konveqciis Sexameba. 
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Tu gamoiyeneba konveqciuri gaxureba, maSin afskSi buStulebis da kraterebis 

raodenobis Semcirebis TvalsazrisiT, sasurvelia procesi warimarTosdabali 

temperaturiT miuxedavad drois (xanis) momatebisa (magaliTad, 1200C/20wT.), vidre 

ufro maRali temperaturiT (magaliTad, 1400C/6wT.). amasTanave fxvnilovani masala 

swrafad unda gaxurdes da gamyardes merqnis an merqnis masalebis dazianebis gareSe, 

risTvisac ufro gamosadegia infrawiTeli gaxurebis teqnologia, vidre konveqciuri 

meTodi cxeli haeris gamoyenebiT. 

infrawiTeli dasxivebis qveS fxvnilovani lsm gelireba (ix. geli-warmoqmna) 

mimdinareobs arsebiTad swrafad, vidre konveqciuri gaxurebis dros, da amitom 

mcirdeba substratze Tburi datvirTva, gansakuTrebiT dabaldnobadi ud- da 

reaqtiulidabaltemperaturiani SedgenilobebisaTvis. fxnilovani masalebiZalian kargad 

STanTqavs infrawiTel gamosxivebas da fxvnilis masis gaxureba ufro swrafad 

mimdinareobs, vidre gaxurebis Cveulebrivi xerxebis dros. fxvnilovani Sedgenilobis 

gadnobisaTvis gansakuTrebiT xelsayrelia mokle-da saSualotalRiani infrawiTeli 

gamosxiveba (gamWvirvale laqebisaTvis – 2,8-mde mkm, pigmentirebulisaTvis – 3,5-mde 

mkm). magram mokletalRiani gamosxiveba arc Tu ise kargad aRwevs zedapiris profilur 

nawilebSi, radganac misi gamoyenebis dros MDF-filis ZiriTad zedapiris da 

dafrezil profilebs Soris SeiZleba warmoiqmnas Zlieri temperaturuli gradienti 

(ix. koncentraciis gradienti). amitom MDF-filebis profilebisaTvis ufro 

gamosadegia saSualo da grZeltalRiani an airkatalizuri Semomsxivarebi. procesis 

umaRlesi saimedoobis misaRwevad saWiroa infrawiTeli dasxivebis kombinireba  

konveqciur gaxurebasTan. amis Sedegad miiReba gadnobis procesis regulirebisaTvis 

meti Tavisuflebis xarisxi. 

Termoreaqtiuli fxvnilovani masaliT SeRebvis tipiuri procesi Sedgeba sami 

stadiisagan: 

 MDF-filis zedapiris yovelmxrivi SeTboba saSualotalRis infrawiTe-

li gamosxivebiT 900C; 

 Sedgenilobis dadeba ganmuxtvis an tribopistoletis saSualebiT pirve-

li stadiis Semdeg 1-2 wT. ganmavlobaSi; 

 infrawiTeli gamosxivebis gamoyenebiT dnoba 30-60 wamis ganmavlobaSi 

zedapiris 130-1500C temperaturis dros da am temperaturis SenarCuneba 
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3-5 wT. ganmavlobaSi dafarvis gakervisaTvis konveqciuri gaxurebis 

saSualebiT. 

samwuxarod, erTSriani dabaltemperaturiani fxvnilovani dafarvis Tvisebebis 

speqtri ver akmayofilebs avejis zedapiris xarisxisadmi wayenebul maRal moTxovnebs. 

amisaTvis ufro vargisia ud-fxvnilovani masalebi. ud-fxvnilovani Sedgenilobebis 

dadeba xdeba zustad iseve, rogorc Termulad gamyarebis sistemebiT, umTavresad 

gaRaribebuli ionuri ganmuxtvis pistoletis gamoyenebiT. ud-teqnologiis mniSvnelo-

van upiratesobas cxlad Srobis teqnologiasTan SedarebiT warmoadgens dnobis da 

Sekervis procesebis dacalkevebis SesaZlebloba. Termulad gaaqtiurebuli Sekervis 

uqonloba iZleva dnobis didi xniT gagrZelebis saSualebas, rac aucileblad saWiroa 

misi optimizaciisaTvis. amasTanave dnobisaTvis sakmarisia 1-3 wuTi 1100C temperaturis 

dros. xanmokle da amasTanave SedarebiT ufro dabali temperaturuli moqmedeba 

Termoreaqtiul sistemebTan SedarebiT amcirebs buStebis warmoqmnis saSiSroebas. 

gadnobis Semdeg fxvnilovani dafarva myardeba 30-60 wamis ganmavlobaSi ultraiisferi 

saSualo gamosxivebis qveS. mTlianobaSi dnobis da gamyarebis dros filis zedapiris 

temperatura mxolod mcire xniT aiweva 1300C-ze maRla. ultraiisferi gamosxivebis 

Sesaferisi wyaros SerCeva xdeba iseve rogorc Txevad lsm. 

SeRebvis standartuli procesi xasiaTdeba Semdegnairad: 

 winaswari gaxurebis zona (filis zedapiris temperatura daaxloebiT 

600C); 

 dadebis zona (Sris sisqe 80-100 mikro metri, ix. winsarTi); 

 dnobis zona (infrawiTeli da konveqcia, 1200C); 

 ud-zona (vercxliswylis gamomsxivari, pigmentirebuli sistemebisaTvis); 

 nakeTobis gadaZravebis siCqare – 1,5m/wT. 

ud-fxvnilovani masalebis gamoyenebis dros zedapiris miRebuli xarisxi 

Seedareba melaminis lsm zedapiris xarisxs. 

avejis samganzomilebiani detalebis SeRebvis teqnologia saWiroebs Sesabamis 

ud-teqnologiebs. kritikuli aris ara marto viwro zedapirebi, aramed CaRrmavebebic, 

sadac merqnis masalebis didi forianobis Sedegad fxvnilovanma Sedgenilobam SeiZleba 

SeaRwios substratis SigniT da cudad Seikeros. Txevadi masalebisagan gansxvavebiT, 

fxvnilovani sistemebisaTvis aucilebelia siTbos miyvana dnobis stadiaze. optimaluri 
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temperaturuli reJimis darRvevis Sedegad warmoqmnilma daWimvam SeiZleba gamoiwvios 

ganRvris defeqtebi nawiburzec. 

nawiburze defeqtebis Tavidan asacileblad, pirvel rigSi, aucilebelia 

ultraiisferi dasxivebis procesis Zalian Tanabari warmarTva, nakeTobis mudmivi 

mobrunebiT da misi gadaZravebiT. Tu MDF-substratis Tvisebebi da temperaturis 

reJimi erTmaneTSi ar aris SeTanxmebuli, maSin mosalodnelia SeRebvis defeqtebis 

warmoqmna. Tanamedrove danadgarebze ud-fxvnilovani masalebiT SeRebvis procesis 

teqnologiuri siZneleebis gamo, merqnis fxvnilovan SeRebvaSi liderobs 

Termoreaqtiuli masalebi. magram am SemTxvevaSi saWiroa nawiburis damuSavebis 

optimizacia. aq tipiuri defeqtia napralebis warmoqmna. saqme exeba erTSrian dafarvas. 

MDF-gadarCeul substraqtebze procesis optimaluri warmarTviT SeiZleba 

zedapiris kargi xarisxis miReba dabaltemperaturiani  fxvnilovani SedgenilobiT 

orSriani SeRebvisas. merqnis masalebis fxvnilovani SeRebva – Tanamedrove da 

kompleqsuri procesia, romelic damokidebulia bevr faqtorze da saWiroebs mWidro 

TanamSromlobas yvela dainteresebul mxareebTan am teqnologiis praqtikaSi 

dasanergad. am teqnologiis win wasawevad saWiroa maRalxarisxiani avejis zedapirebis 

xarisxiszusti balansi, ara marto teqnologiis sferoSi, aramed ekonomikur 

konkurenciaSic. 

Tavi XIII. gamosayvani dekoratiuli firis SeRebva 

gamosayvani dekoratiuli firi dafarulia e.w. meoradi damfaravi afskis SriT an 

laqiT qaRaldis zedapiris meqanikuri an qimiuri datvirTvisagan dasacavad. amis Semdeg 

firi Caiwnixeba merqanburbuSelovan an MDF-filis zedapirze. 

sayovelTao gamoyenebis TvalsazrisiT avejis warmoebaSi dekoratiuli firebi 

miekuTvneba umniSvnelovanes damfarav masalas. 

evropa, aziis kvaldakval, aris dekoratiuli firebis (impregnatebis da 

predimpregnatebis) mniSvnelovani momxmarebeli, romelic iyenebs umTavresad Txel 

qaRalds (LBWP). dekoratiuli qaRaldi agreTve gamoiyeneba melaminis fisebis, 

kantebis, laminatebis dasamzadeblad. 

13.1. dekoratiuli firisaTvis qaRaldis fuZe  
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dekoratiuli firebisaTvis qaRaldi aris maRalteqnologiuri produqti. is Sed-

geba gadarCeuli boWkosagan, pigmentebisagan da gansazRvruli qimiuri danamatebisagan 

(magaliTad, dasvelebadi saSualebebi). amasTan erTad qaRaldSi arsebobs sxvadasxva 

saxis sicariele, kapilarebi, forebi da arxebi. am sicarieleebs SeuZlia daikavos 

qaRaldis moculobis 50%-mde da mniSvnelovan gavlenas axdens qaRaldis iseT Tvise-

bebze, rogoric aris fisebis Sewova da SeRwevadoba. dekoratiuli qaRaldis damzadebi-

saTvis gamoiyeneba mokle da grZeli boWkoebi. grZeli boWkoebi aumjobeseben simtkices 

gawyvetaze (ix. sxeulis simkvrive) da winaaRmdegobas bzarebis gadidebisadmi. Calis 

celulozis boWkos danamati mniSvnelovnad adidebs mdgradobas ganSrevebisadmi. 

gamoyenebis sferoze damokidebulebiT arsebobs sxvadasxva xvedriTi wonis qaRaldis 

fuZeebi. 

dekoratiuli qaRaldis gaJRenTa (ix.dekoratiuli qaRaldis gaJRenTa). qaRaldis 

gaJRenTa emsaxureba mis meqanikur gantkicebas da amaRlebs qaRaldis mdgradobas 

daskdomisadmi. dekoratiuli qaRaldis xarisxze da Tvisebebze,garda gaJRenTisa, 

mniSvnelovan gavlenas axdens celulozis SerCeva, nedleulis gawmenda da warmoebis 

parametrebi. qaRaldis ganSrevebisadmi mdgradoba ganisazRvreba boWkoebis SeWidulobis 

ZaliT, gamJRenTi fisebis xsnaris SedgenilobiT, gaJRenTis procesis parametrebiT da 

a.S. 

gaJRenTis procesis tipisagan damokidebulebiT asxvaveben dekoratiul firebs 

mTliani, gauJRenTavi gulguliT (offline-procesi) da dekoratiul firebs predimpre-

gnatis fuZeze (online-procesi), romelzec SemdgomSi SeiZleba saboloo dafarvis 

dadeba. ase Rebuloben dekoratiul gamosayvan firebs, romelic warmoadgens mza zeda-

pirs. 

impregnati. Tavdapirvelad impregnatis warmoebis mravalsafexuriani procesis 

Sedegad miiReba sawyisi qaRaldi. amis Semdeg qaRaldze xdeba naxatis dabeWdva da/an is 

maSinve miewodeba momxmarebels. meore stadiaze Rrma beWdvis meTodiT qaRaldze 

Rebuloben Sesabamis naxats. Semdeg, dekoratiuli firis warmoebis procesis mesame 

etapze dabeWdili qaRaldi muSavdeba fisebis nareviT gasaJRenT xazze qaRaldis 

lentis fisebis xsnarebis rezervuarSi gawelviT da ormagi rakeliT xdeba gaJRenTis 

siWarbis gawmenda. amis Semdeg modis uZraobis ubani, imisaTvis rom rezervuarSi myofi 

fisebi Seiwovos qaRaldis sisqeSi. 
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Cveulebriv gamyareba da Sroba xorcieldeba saSrobSi 140-1800C dros, aRWurvi-

li cxeli frqvevanebiT, rac uzrunvelyofs ukontaqto Srobas. predimpregnatTan Seda-

rebiT, impregnati Seicavs ufro grZel boWkoebs da, amitom, is gaJRenTis procesSi 

saWiroebs ufro meti xarisxiT gafisvas ganSrevebisadmi mdgradi dekoratiuli qaRal-

dis misaRebad. predimpregnatis ganSrevebisadmi mdgradoba miiRweva patara da Txeli 

boWkoebiT. predimpregnatisagan gansxvavebiT, impregnats aqvs haeris maRali SeRwevadoba, 

zedapiris umniSvnelo SemWidroeba, isini SedarebiT myifea, Seicavs qaRaldis did wils 

da gluvia mxolod erTi mxridan. 

predimpregnatebis da impregnatebis principuli gansxvaveba warmoiSoba im moment-

Si, rodesac iwyeba gaJRenTis procesi. 

predimregnatebi. predimpregnatis qveS mxedvelobaSi aqvT dadebis win gaJRenTili 

naxati da sabolood SeRebili dekoratiuli qaRaldi. dekoratiuli firi predimpreg-

natis fuZeze ukve qaRaldis gamyofi agregatis SigniT uSualod furclis formirebis 

da Srobis Semdeg, iJRenTeba fisis nareviT qaRaldis fuZis zedapiruli masis Sesaba-

misad. Srobis da gauToebis dros xSirad qaRaldis gamyofi agregatis SigniT saJRenTi 

fisebi qaRaldTan unda reagirebdnen (qimiuri Sekvra), ganSrevebisadmi mdgradi qaRal-

dis misaRebad. amgvarad, garantirebulia, rom Semdgomi operaciebis Sedegad ar moxdeba 

dekoratiul qaRaldSi boWkoebis daSoreba. predimpregnatebi momdevno gadamuSavebi-

saTvis unda Seesabamebodes mTel rig moTxovnebs: maT unda hqondeT Sekvris maRali 

unari da zedapiris damuSavebis sisufTave, unda iyos vargisi Rrma rotaciuli beWdvi-

saTvis da galaqvisaTvis, hqondes sibrtyeze kargi dawola an merqanburbuSelovan an 

MDF-filebze kargi miwebeba. 

predimpregnatSi fisebis raodenoba SeiZleba Seadgendes 5-35%-mde. klasikuri 

saJRenTi fisebi (karbamiduli an melaminuri) ufro Rrmad aRwevs qaRaldis fuZeSi, 

vidre wyalSi xsnadi polimeruli dispersiebi. qaRaldis zedapiris sigluves da SemWi-

droebulobas aqvs gadamwyveti mniSvneloba kargi beWdvisaTvis da damfaravi laqis da-

debisaTvis. 

predimpregatebs waeyeneba sxvadasxva moTxovnebi: 

 vizualuri aspeqti; 

 formaldehidis emisiis dacva; 

 SesaReb sabeWd manqanebSi gadaxvevis kargi unari; 
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 beWdvis vargisoba: gluvi gare zedapiri, dasvelebadobasabeWdi saRebave-

biT; 

 SeRebvis vargisoba: zedapiris Sesaferi daWimuloba, Tanabarzomieri 

gaJRenTa, gansazRvruli Sewovis unari, forianoba; 

 miwebebis vargisoba: SeTavsebadoba sxvadasxva mwebav SedgenilobebTan, 

Sebrunebuli piris simqise, Sewovis unari, wylis webos dasvelebadoba, 

zedapirTan kargi mimijvna; 

 vargisoba Semdgomi gadamuSavebisaTvis (mdgradoba ganSrevebisadmi). 

 

13.2. laqsaRebavi masalebi dekoratiuli firebis  

gamoyvanisaTvis 

gamoyenebul lsm uwodeben meorad damfarav Sres an finiS-laqs. laqis afskis 

gamyarebuli zedapiris xarisxis moTxovnebisagan damokidebulebiT, asxvaveben rezisten-

tur (medegs) da maRalmedeg gamosayvan dekoratiul firebs. evropaSi dominirebs 

wyliT ganzavebuli mJavagamamyarebeli laqis sistemebi. CrdiloeT amerikaSi, piriqiT, 

gamoiyeneba organul gamxsnelebSi xsnadi mJavagamamyareblebi, aseve ultraiisferi das-

xivebiT da eleqtronuli gamosxivebiT gamyarebuli sistemebi TanafardobiT 1:1. aziaSi 

Warbobs organul gamxsnelebSi xsnadi orkomponentiani poliureTanuli sistemebi.  

dekoratiuli firebis gamoyenebis dros damfaravi laqis Tvisebebi gansazRvraven 

avejis zedapiris xarisxs. gamoiyeneba galaqvis Semdegi teqnologiebi. 

nitrocelulozis laqebi. pirveli laqebi dafarvis afskis gamoyvanisTvis 

Sedgenili iyo nitrocelulozis fuZeze. organuli gamxsnelebis maRali Semcvelobisa 

da arasakmarisi qimiuri da meqanikuri medegobis gamo, dRes maT ara aqvT arsebiTi 

mniSvneloba. nitrocelulozis masalebis nakls warmoadgens gaTbobisadmi dabali 

medegoba, rac ar iZleva mokletaqtian wnexebSi 800C ufro maRal temperaturaze maTi 

gadamuSavebis saSualebas. dRes aziaSi nitrocelulozis laqebi gamoiyeneba qaRaldis 

firebis dagruntvisaTvis. 

polieTeruli masalebi. dRes ujer polieTerul masalebs agreTve ara aqvT 

mniSvneloba dekoratiuli firebis damuSavebisaTvis. Sedgenilobisagan damokidebulebiT 

ujer polieTerul masalebs qimiuri gamyarebis dros (radikaluri polimerizacia) aqvT 

midrekileba gaSrobisaken (ix. polimerizaciis xarisxi radikaluri da ionuri reaqcie-



149 
 

bi, radikali). amasTan erTad dafarvas aqvs midrekileba gayviTlebisaken. gamxsnelebis 

Semcveli produqtebis mcire raodenobis garda specialuri amocanebisaTvis gamoiyeneba 

wyalSi xsnadi  masalebi eleqtronuli gamosxivebiT Tu gasamyarebeli masalebi. 

mJavagamamyarebeli laqsaRebavi masalebi. dRes evropis bazarze 

firebisdekoratiuli dafarvisaTvis dominirebs wylis mJavagamamyarebeli sistemebi. 

pirvelad wylis damfaravi masalebi bazarze gamoCnda 1970 wlis dasawyisSi. saqme exeba 

orkomponentian sistemebs Sardovanas da/an melaminis fisebis fuZeze da 

mJavagamamyareblebs. aminis fisebisaTvis reaqciis partnioris saxiT gamoiyeneba wyalSi 

xsnadi, hidroqsilis jgufis Semcveli martivi da rTuli eTerebi, wylis akrilatis 

dispersia da a.S. fuZe, gamamyarebeli da wylis raodenoba gansazRvravs lsm muSa 

siblantes (ix. Sida xaxuni (siblante). 

wyalSi ganzavebul mJavagamyarebul laqebs aqvT didi sicocxlisunarianoba, 

maRali reaqtiuloba da farTod gamoiyeneba dekoratiuli gamosayvani firebis 

zedapiris maRali xarisxiT warmoebisaTvis. 

orkomponentiani poliureTanuli laqebi. orkomponentiani poliureTanuli 

Sedgenilobebi dekoratiuli gamosayvani firebis damuSavebisaTvis ZiriTadad gamoiyeneba 

aziis qveynebSi. es e.w. Txeli qaRaldia an iaponiis kilita. orkomponentiani laqebi 

gamoirCeva maRali SeJonvis unariT, kargi qimiuri mdgradobiT da kargi adheziuri 

TvisebebiT. Sedgenilobisagan da gamamyarebeli komponentebisagan damokidebulebiT maT 

SeuZliaT arasasurveli, elastiuri da magari zedapirebis warmoqmna. muSa xsnarSi 

araaqroladi komponentebis wili, gamamyareblis da ganmzaveblis CaTvliT Seadgens 30-

50%. Srobis da gamyarebis (polimierTebis) didi xangrZlivobis gamo orkomponentiani-

poliureTanuli masalebis gamoyeneba SeiZleba SesaReb xazebze siCqariT 50-100m/wT. 

amis Semdeg SeRebili qaRaldis rulonebs awyoben calke saSrob SenobaSi 40-500C 

temperaturiT 48-72 saaTis ganmavlobaSi, rom dasruldes qimiuri gamyarebis procesi. 

wyalSi xsnadi masalebi. erTkomponentiani wyalSixsnadi laqebi gamoiyeneba, 

magaliTad, qaRaldis ukana mxaris dasamuSaveblad. isini ise unda iyos Sedgenili, rom 

SeiZlebodes maTi gamoyeneba qaRaldis gaJRenTisaTvis da elastikurobis miniWebisaTvis. 

amasTan maT SeuZliaT Seamciron qaRaldis Semwovi unari. upiratesoba imaSia, rom 

qaRaldis piris finiSuri damuSavebis dros gamoiyeneba ufro naklebi damfaravi laqi, 

zedapiris kargi xarisxi ki SenarCunebulia. Cveulebriv saubaria TviTSemker akrilatis 
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dispersiebze an poliureTanul dispersiebze. am Sedgenilobebis qimiuri medegoba 

Termul da mJavagamamyarebeli wylis masalebTan SedarebiT mniSvnelovnad mcirea. 

ultraiisferi dasxivebiT/eleqtronuli gamosxivebiT gamyarebuli masalebi. 

dekoratiuli firebis SeRebvis procesSi didi danaxarjebis zegavleniT SeimCneva wylis 

mJavagamamyarebeli masalebis maRali temperaturiT gamyarebis gamoyenebis mniSvnelovani 

Semcireba. aseTi masalebisaTvis mbzinvarebis maRali xarisxis realizeba SeiZleba 

mxolod or- an samSriani dafarviT. ultraiisferi dasxivebiT da eleqtronuli gamo-

sxivebiT gamyarebuli Sedgenilobebis misaRebad gamoiyeneba is ZiriTadi nivTierebebi, 

romlebic merqnisaTvis lsm klasikuri ultraiisferi dasxivebiT gamyarebis dros. 

fotoiniciatori miewodeba calke, imisaTvis rom misi raodenoba dakavSirebuli iyos 

warmoebis Sesabamis pirobebTan. ultraiisferi dasxivebiT gamyarebul damfarav laqebs 

aqvT mkveTri Zlieri suni. misi Tavidan acileba SeiZleba mxolod ultraiisferi 

dasxivebiT gamyarebis procesidan haeris Jangbadis gamoricxviT. 

zogadad Jangbadis TandaswrebiT ultraiisferi dasxivebiT gamyarebul damfarav 

laqebs aqvT nakawrisadmi umciresi mdgradoba, vidre imave laqebs gamyarebuls 

atmosferos procesSi Jangbadis Sedgenilobis gamoricxvis an Semcirebis pirobebSi. 

qaRaldis damuSavebisaTvis zustad aseve gamoiyeneba sistemebi, gamyarebuli 

eleqtronuli gamosxivebiT, romelTa gamyareba SeiZleba mxolod inertuli airis 

atmosferoSi. 

Jangbadis uqonlobis SemTxvevaSiultraiisferi dasxivebiT da eleqtronuli 

gamosxivebiT gamyarebul dafarvas mJavagamamyarebel sistemebTan SedarebiT aqvs Semdegi 

upiratesobebi: 

 formaldehidis emisiis an sxva narCeni emisiis uqonloba (damatebiT ix. 

emisiis tipebi); 

 muSa xsnarSi magari nivTierebebis(araaqroladi komponentebis) Zalian ma-

Rali Semcveloba, SesaZlebelia 100 procentamde; 

 recepturebi Seicaven organuli gamxsnelebis Zalian mcire wils; 

 SesaZlebelia warmoebis maRali siCqare (>200 m/wT); 

 SeRebvis kompaqturi xazebi Srobis zonis uqonlobis xarjze; 

 bzinvarebis maRali xarisxis miRwevis simartive; 

 zedapiris mdgradoba nakawrebisadmi; 

 ukeTesi medegoba qimiuri nivTierebebis moqmedebisadmi.  
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mqrqali dafarvis (mbzinvarebis xarisxi<5,600kuTxis dros) miRebis Tavdapirveli 

problemis gadawyveta SeiZleba eqsimeruli gamosxivebis (fizikuri damqrqaleba) gamo-

yenebis an recepturis optimizaciis dros (ix. eqsimeruli lazeri). 

gamosxivebiT gamyarebuli damfaravi laqebis nakawrisadmi kargi mdgradobis 

SesamCnevad momateba SeiZleba dafarvaSi nano- da mikro nawilakebis CaSenebiT (ix. win-

sarTebi). specialuri procesebiT moxerxebuli xdeba araorganuli nawilakebis imgvari 

modificireba, rom maT SeZlon gaxdnen afskwarmomqmnelis qimiuri Semkvrelis nawili 

da Seadginon wonis 50%-mde. 

 

13.3. dekoratiuli firebis tvifra 

dekoratiuli firebis tvifris qveS igulisxmeba merqnis naturaluri forovani 

struqturis piris gadaReba. es SeiZleba ganxorcieldes meqanikuri an fiziko-qimiuri 

gziT. 

meqanikuri tvifra. merqnis forebis piris gadaRebis efeqti SeiZleba 

ganxorcieldes struqturuli sawnexi furclebiT an furclebiT merqnis struqturiT. 

am meTodis srulyofam gamoiwvia danadgarebis Seqmna kalandraze tvifris gamoyenebiT. 

meqanikuri datvirTvis dros gawyvetis Tavidan asacileblad, gansakuTrebiT ki 

sqel qaRaldze, saWiroa tvifris win dekoratiuli firis dasveleba. forebis Seqmnis 

klasikuri meqanikuri xerxis did nakls warmoadgens is, rom natvifri da dabeWdili 

forebi yovelTvis erTmaneTs ar emTxveva. axali meTodis gamoyenebis dros, magaliTad, 

optikuris (sakamero), SesaZlebeli gaxda reliefis tvifvra im adgilebSi, sadac isini 

unda imyofebodnen naturalur merqanze. am SemTxvevaSi saubaria `sinqroforebze~. 

fiziko-qimiuri tvifra. dekoratiul firze merqnis naturaluri reliefuri 

struqturis imitaciisaTvis, damuSavebulia axali Taobis wylis damfaravi sistemebi 

(mJavagamamyarebeli laqebi). maT uwodebdnen reliefur laqebs an damfarav laqebs 

sinqroforebis efeqtiT. am SemTxvevaSi saubaria qimiur reliefze an realur reliefze, 

romlebic warmoiqmnebian gamoyenebuli lsm zedapiruli daWimulobis sxvaobis Sedegad. 

Cveulebriv gamoiyeneba sabeWdi saRebavi, romelic Seicavs specialur silikonis zeTs. 

sabeWdi saRebavis (xis struqturis) dadebis Semdeg xdeba Sesabamisi damfaravi laqis 

dadeba. saRebavis da laqis zedapiruli daWimulobis sxvaobis gamo saRebavis 

dagrovebis adgilebSi zedapiri laqiT ar sveldeba. 
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klasikuri meqanikuri tvifvrisagan gansxvavebiT fiziko-qimiuri tvifvris 

upiratesobas warmoadgens absoluturi SeTanxmebuloba nabeWdis (merqnis forebis 

imitacias) da forovani zedapiris efeqts (sinqroforebis) Soris. fiziko-meqanikuri 

meTodiT Seqmnili forovani struqtura warmatebiT gamoiyeneba beWdvis dargSi da 

burbuSelovani da karkasuli (Semsubuqebuli) filebis SesaRebad, radganac am xerxiT 

miRweuli suraTi ufro realisturia, vidre meqanikuri xerxiT miRebuli.  

kalandrirebis ZiriTad ganmasxvavebel Taviseburebas warmoadgens kalandriT 

gaxurebul kontaqtur procesSi SeSrobili laqiani firis qimiuri gamyareba. amisaTvis 

gamoiyeneba maRalkoncentrirebuli mJavagamamyarebeli laqebi (gamWvirvale), firebisaT-

vis gamoyenebuli mJavagamamyarebeli laqebis analogebi. magari nivTierebebis Semcvelo-

bis mqone sistemebis dadeba xdeba valcebiT, xSirad mravalgzis. dadebis Semdeg xor-

cieldeba Sroba/predkondensacia haer-orTqlovani frqvevana Srobis 30-1000Cdros an 

daaxloebiT 5 wamiT infrawiTeli Srobis (mokletalRuri infrawiTeli gamosxiveba) 

mowyobilobaSi. saboloo gamyareba Sualeduri xexvis gareSe xorcieldeba ormag an 

sammag kalandraze (temperatura 1900C) wnevis qveS. erTdroulad, gamyarebasTan erTad 

moxdeba zedapiris gauToeba, Tanac merqnis boWkoebi CaiWedebian laqis zedapirSi, rac 

iZleva Sualedur xexvaze uaris Tqmis saSualebas. SeRebvis da Sualeduri Srobis 

operaciebis erTmaneTTan Tanmimdevruli gaerTianebiT SesaZlebelia nakawrisadmi Zalian 

mdgradi maRalxarisxiani zedapirebis miReba. kalandridan gamosuli sibrtyeebi SeiZ-

leba daikecos. meTodis mniSvnelovan upiratesobas warmoadgens agregatis gamartiveba, 

warmoebis danaxarjebis SesamCnevi Semcireba da garemosaTvis xelsayreli wylis masa-

lebis gamoyenebis saSualeba. procesis gamoyeneba SeiZleba panelebis, kantebis, karebis 

CarCoebis da avejis SeRebvisaTvis. 

Tavi XIV. merqnis da merqnuli masalebis momzadeba 

dafarvis dadebis win saWiroa merqnis da merqnuli masalebis zedapirebis 

damuSaveba defeqtebis aRmosafxvrelad da misi SeRebvis mosamzadeblad. merqnis da 

merqnuli masalebis saxeobidan, maTi momavali gamoyenebis sferoebsa da Sesabamis moT-

xovnebze damokidebulebiT zedapirebis SeRebvis mosamzadeblad gamoiyeneba sxvadasxva 

meTodebi: 

 daxerxili xe-tyis masalis Sroba; 
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 xexva/gauToeba/gawmenda jagrisiT (ix. merqnis da merqnuli masalebis 

xexva); 

 gaufisureba da/an gamoJonili webos mocileba; 

 gaTeTreba; 

 Carecxva (gamorecxva). 

fisis maRali Semcvelobis mqone merqani SeRebvis win unda gaufisurdes, 

winaaRmdeg SemTxvevaSi fisma momavalSi SeiZleba zedapirze gamoJonos. haerze Srobis 

Semdeg zedapirs amuSaveben Txeli saxexi qaRaldiT. praqtikaSi ar xdeba merqnis 

masivebis gaufisureba, magaliTad, fiWvis. magram mwebavi nivTierebebi da webos narCenebi 

zedapirze beicebiT damuSavebis dros SeiZleba gaxdnen iseTi defeqtebis mizezi, 

rogoric aris TeTri laqebi an aSreveba (ix. TeTri feri). amitom mwebavi nivTierebebis 

narCenebis mocileba unda moxdes webos tipebze damokidebulebiT sxvadasxva organuli 

gamxsnelebis daxmarebiT. 

xexva. merqnis higroskopul Tvisebebze damokidebulebiT merqnis boWkoebi Sei-

wovs dadebul laqsaRebav Sedgenilobas mis srul gajerebamde. amis Semdeg xdeba 

boWkoebis gajirjveba da jagaris saxiT zedapiridan gamosvla, rac xels uSlis maT 

SeRebvas. am mizezis gamo,uSualod SeRebvis win, merqnis yvela masalas unda hqondes 

ufro gluvi da swori zedapiri. rac ufro wmindaa xexva, miT ufro naklebia 

boWkoebis wamoyenebis safrTxe da miT ufro ekonomiurad SeiZleba ganxorcieldes 

SeRebva. amasTan xexva gamosadegia detalebis saWiro zomaze morgebisaTvis (sakalibre-

beli xexva), nakawrebis, CamonaxeTqebis, webos kvalebis da zedapiris sxva defeqtebis 

mocilebisaTvis, aseve fuZes da dafarvas Soris an dafarvis or Sres Soris 

(Sualeduri xexva) SeWidulobis amaRlebisaTvis. 

asxvaveben xexvis Semdeg saxeebs: 

 sakalibrebeli xexva (masiuri merqnis da merqnuli masalebis uxeSi xexva, 

mwebavi nivTierebebis narCenebis mocileba); 

 winaswari xexva (masiuri merqnis, faneris da merqnis filebis zedapirebis 

wminda xexva); 

 xexva SeRebvis win da Sualeduri xexva (fuZis swori zedapiris Seqmna 

simqisis moSoreba, zedmeti laqsaRebavi masalis mocileba); 

 gamosayvani xexva (zedapiris saboloo gamoyvana). 
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burbuSelis momWreli, saxexi marcvlebi, randis msgavsad, masalaSi CaiZireba da 

Wris moZraobiT aclis Sres, romelic gadmocvivdeba saxexi mtvris saxiT. radganac 

saxexi saWrisebis geometria zustad ar aris gansazRvruli, unda iTqvas rom xexva-

Wris procesia saWrisis gaurkveveli geometriiT. masalasa da mis geometriaze 

damokidebulebiT asxvaveben: 

 brtyel xexvas: ganieri zedapirebis xexva/viwro zedapirebis xexva; 

 profilur xexvas; 

 wvrili detalebis xexvas. 

saxexi saSualebebi da maTi matareblebi. 

merqnis saxexi masalebisaTvis fuZe-matareblis saxiT gamoiyeneba qaRaldi, 

qsovili da maTi Sexameba. gamoyenebuli qaRaldis simkvrive, rogorc wesi Seadgens 180-

300gr/m2. qaRaldis simkvrivis gadideba iwvevs misi Runvaze simagris da sixistis 

gazrdas. saxexi qaRaldi gamoirCeva mcire wagrZelebiT, Tanabari zedapiriT da Sedare-

biT dabali fasiT. qaRaldis ZiriTad nakls warmoadgens misi higroskopuloba. teniano-

bis cvlilebis moqmedebiT mas SeuZlia gaWimva da SekumSva, rac uTuod gavlenas moax-

dens mis moZraobaze saprialebel manqanaSi. 

qsovilis matareblebi gamoirCevian simtkiciT, Runvis dros – elastiurobiT. 

boWkovan masalad SeiZleba iyos qsovili an bamba. gansakuTrebul SemTxvevebSi gamoiye-

neba mZime qsovilis matareblebi simkvriviT 1000gr/m2 ufro meti. 

maT aqvT Zalian maRali simtkice gawyvetaze da sixiste Runvis dros. qsovilis 

matareblebi gamoirCevian bzarebis gamoCenisadmi da gazrdisadmi maRali mdgradobiT da 

SeugrZnobelia tenis ryevisadmi. MDF– ugrZnobiada burbuSelovanifilebis xexvis 

dros gansakuTrebuli xisti meqanikuri pirobebis SemTxvevaSi gamoiyeneba qaRaldis da 

qsovilis matareblebis Sexameba. 

matareblis fuZeze xdeba saxexi masalis marcvlebis gafantva da maTi damagreba 

Tanamedrove fisebis an weboebis saSualebiT. mTliani merqnis damuSavebisaTvis 

gamosadegia korundi, xolo dafarvis da merqnis filebis xexvisaTvis gamoiyeneba 

siliciumis karbidi. korundis gansakuTrebul saxes warmoadgens cirkonkorundi. es 

saxexi masala gamoirCeva maRali welvadibiT. xis damuSavebis mrewvelobaSi is 

gamoiyeneba merqnis masivebis, didmwarmoebluri xexvisaTvis, gansakuTrebiT ki parketis 

xexvisaTvis. SedarebiT axal damuSavebas warmoadgens keramikuli masalebi mWreli 

marcvlebiT. yvela saxexi masalebisaTvis gansakuTrebul mniSvnelobas warmoadgens 
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gamoyenebuli marcvlebis zomebi da maTi gafantva simkvrivis mixedviT. saxexi masalebi 

marcvlebis zomebis mixedviT daiyofa makromarcvlebianad da mikromarcvlebianad. 

saxexi marcvlebis sxvadasxva saxis gabneviT miiReba sxvadasxva simkvrivis masala. 

zedapiris saxexi masalebis fuZe-matarebelze gabnevis saxeebia: msubuqi Ria, farTo, Ria 

da mWidro. bevr SemTxvevaSi, gansakuTrebiT wvrili marcvlebisaTvis gamoiyeneba 

mWidro, TiTqmis zedapiris 100%-iani dafarva, danayari. fisebiT mdidari merqnis xexvis 

dros ukeTesia saxexi masalis gamoyeneba zedapiris marcvlebiT ara umetesi 60% 

SevsebiT, raTa Tavidan acilebuli iyos saxexi lentis metismeti gadaxureba. 

xexvis procesSi denis cud gamtar masalebze, maT ricxvSi merqanzec, SeiZleba 

warmoiqmnas statikuri eleqtruli muxti, ramdenime aseuli kilovolti (KV), rac 

iwvevs or negatiur Sedegs. jer erTi aman SeiZleba gamoiwvios spontanuri 

naperwkaluri ganmuxtva da meorec, warmoiqmneba eleqtrostatikuri damuxtuli 

mtveri, romelic ileqeba gasaxex masalaze da manqanis detalebze. amasTan erTad 

mcirdeba gasaxexi masalis medgoba. saxexi lentis eleqtrostatikuri muxti 

mniSvnelovnad mcirdeba, Tu saxex lents aqvs antistatikuri damuSaveba. 

xexvis procesi da saxexi agregatebi. mrewvelobaSi zedapirebis xexviT 

meqanikuri damuSavebis dros gamoiyeneba principulad gansxvavebuli procesebi: 

 xexva grZeli lentebiT; 

 xexva farTo lentebiT; 

 xexva jagrisiani lentebiT an kalandrebiT; 

 xexva cilindruli TavebiT. 

xexva grZeli lentebiT – merqnis damuSavebaSi lenturi xexvis uZvelesi proce-

sia. aseTi tipis xexvis dros dasamuSavebeli detalebis miwodebis mimarTuleba saxexi 

lentis moZraobis orTogonaluria (ix. orTogonaloba). rogorc saxelwodebidan 

gamomdinareobs, am procesis Taviseburebas warmoadgens lentis Zalian didi sigrZe – 

6-dan 8 metramde.Sesabamisi elementebis saSualebiT xdeba saxexi lentis miWera dasamu-

Savebel zedapirze. arsebobs saxexi manqanebi mimWeri dafebiT da mimWeri koWebiT. es 

procesi gamoiyeneba pianinos da oTaxis karebis warmoebis dros.  

Tu detalis miwodeba xexvis mimarTulebis paraleluria, maSin aseT process 

uwodeben farTo lentebiTxexvas. merqnis da merqnuli masalebis farTo lentebiT xexva 

miekuTvneba yvelaze ufro racionalur xexvis process. farTolentiani xexvis 

procesis dros xexva xdeba mxolod sworxazovnad. Tu saWiroa intensiuri xexva, maSin 
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ayeneben or an met saxex agregats. saxexi lentis da detalis sakontaqto zedapirisa-

gan da formisagan damokidebulebiT asxvaveben: 

 xexvas farTo lentiT cilindruli sakontaqto zoniT an sakontaqto 

lilvakebiT; 

 xexvas farTo lentiT brtyeli sakontaqto zoniT an mimWero koWiT. 

farTo lentiani xexva mimWeri koWiT gamoiyeneba mxolod zedapiris xarisxis 

gasaumjobeseblad. saxexi manqanebi sabjenebiT an sakontaqto lilvakebiT warmoqmnian 

swor zedapirs. maT Cveulebriv amontaJeben agregatebis win mimWeri koWebiT. aqedan 

gamomdinareobs farTo lentebiT xexvis meTodis klasikuri Senaxva. winaswar xexvas 

axorcieleben cilindruli mimWeri mowyobilobebiT, xolo finiSurs – brtyeli 

mimWeri mowyobilobebiT. mosaxsneli fenis Sresa da gasaxexi zedapiris mdgomareobaze 

damokidebulebiT Tanmimdevrulad amontaJeben or agregats, amasTan damuSavebis 

Sedegidamokidebulia, magaliTad, sabjeni an sakontaqto lilvakebis dafarvis simagreze 

an mimWeri koWis sibrtyis konstruqciaze. Tu ixexeba merqnis filebi masivisagan an 

fanerisagan, maSin sxva Tanabari pirobebis dros boWkoebis ganivi xexvis dros 

moixexeba ufro meti, vidre boWkoebis gaswvrivi xexvis dros. es xelsayrelia 

jvaredini xexvis dros, romelSic Sexamebulia grZeli da ganieri saxexi lentebi. aseT 

SexamebaSi ganivi xexvis grZel saxex lentebs pirvel elementad gamoyenebis saxiT aqvs 

Semdegi upiratesobebi: 

 xexvis udidesi intensiuroba miiRweva boWkoebis ganiv; 

 detalebis zedapirebis gaWuWyianebis Semcireba; 

 zedapiris udidesi sigluvis da sibrtyeobis miReba; 

 gardigardmo lentebis Rirebuleba mniSvnelovnad mcirea ganieri 

lentebis Rirebulebaze. 

jvaredin xexvas ufro xSirad iyeneben interieris Sida gamosayvani avejis, 

karebis, panelebis da detalebis damzadebisaTvis. am dros aqcenti keTdeba ara 

mosaxsneli masalis moculobaze, aramed zedapiris xarisxze. Tu amocana iTvaliswinebs 

ara marto xarisxiani zedapiris miRebas, aramed nakeTobis saWiro zomaze morgebasac, 

maSin pirvel saxex agregatSi gamoiyeneba xisti sakontaqto lilvakebi. Tanamedrove 

saxex avtomatebSi Tanmimdevrulad amontaJeben sxvadasxvagvar agregatebs, Tanac saxex 

lentebs SeiZleba hqondeT moZraobis sxvadasxva mimarTuleba. zedapiris damuSavebis 
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yoveli etapis Semdeg saWiroa misi gawmenda, radganac forebSi iWedeba naxexi mtveri. 

mrewvelobaSi amisaTvis gamoiyeneba jagrisiani manqanebi haeris gawoviT. 

mdovre konturebis da profilebis mogluvebisaTvis gamoiyeneba specialuri 

sakante an saprofile saxexi manqanebi. SeRebili kantebis Sualeduri xexvisaTvis 

gamoiyeneba saxexi diskebi marcvlis sxvadasxva zomebiT. CarCoebis damzadebis dros 

Sualeduri da finiSuri xexvisaTvis gamoiyeneba saxexi jagrisiani manqanebi. 

meqanikuri gagluveba. xexvis an SeRebvis Semdeg SeiZleba zedapiris damatebiT 

mosworeba. parafinis Semcveli polieTeruli dafarvis gapewianeba xdeba SiC-qaRaldiT. 

aseTive procesi gamoiyeneba Sualedur saxex manqanebSi parketisaTvis, romelic dafa-

rulia ultraiisferi dasxivebiT gamyarebuli zeTiT. 

Termuli gagluveba. procesis principi mdgomareobs imaSi, rom gafrezili 

profilis konturze gaivlis aramWreli instrumenti da temperaturis dawnevis 

erTdrouli zemoqmedebiT Cawnexavs aweul boWkoebs gaxurebiT darbilebul sagrunto-

Si, sadac isini Seikvrebian.  

gaTeTreba. sinaTlis zemoqmedebis qveS, gansakuTrebiT mzis, romelic Seicavs 

ultraiisfer sxivebs, merqanma SeiZleba Seicvalos feri. ase magaliTad, palisandra 

SeiZleba gaTeTrdes, xolo makora gamuqdes. merqnis sxvadasxva feris ieris gaTeTrebis 

dros merqanma SeiZleba miiRos Tanabari erTnairi feris struqtura. garda amisa, xdeba 

laqebis (laqa) mocileba da zedapiris gakamkameba. merqnis ingredientebis (mRebavi 

nivTierebebis) da Jangvis (ix. Jangva) Sedegad xe naTdeba da Rebulobs erTian fers. 

bevr SemTxvevaSi gaTeTrebis Semdeg axorcieleben beicebiT damuSavebas, raTa miiRon 

merqnis Tavdapirveli an sasurveli Seferiloba. gaTeTrebisaTvis saimedo saSualebaa –

35% wyalbadis zeJangis narevi amiakis 10% xsnarTan TanafardobiT 1:5 an 1:10. Tumca am 

xsnaris gamoyenebis dros samuSaos Semsruleblebs uwevT amiakis xsnaris arasasiamovno 

sunis atana, magram gaTeTrebis procesSi zedapirze ar rCeba marilebi. zemoT aRwerili 

procesi sakmaod grZelia: oTaxis temperaturaze is grZeldeba daaxloebiT 16 saaTs. 

temperaturis momatebiT SeiZleba procesis daCqareba. amisaTvis saWiroa saSrobi 

mowyobilobis danadgari. gamaTeTrebeli saSualebebis zedapirze dadeba xdeba RrubliT, 

funjiT an safrqvevi pistoletiT da moqmedebs mwarmoebelis mier miTiTebul vadaSi, 

Semdeg xdeba maTi wyliT an orTqliT Camorecxva, zedapiris gaSroba Semdgomi 

damuSavebisaTvis. 
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Tavi XV. merqanze laqsaRebavi masalebis dadebis 

meTodebi 

zedapiris xarisxis moTxovnebisagan da dasamuSavebeli detalis geometriisagan 

damokidebulebiT merqnis da merqnuli masalebis SesaRebad gamoiyeneba ramdenime meTodi. 

samrewvelo SeRebvisaTvis gamoiyeneba Semdegi procesebi: 

 CaZirva; 

 gadavleba; 

 damuSaveba dolSi; 

 Sesxureba; 

 dasxma; 

 valcebiT dadeba;  

 SeRebva vakuumis kameraSi. 

CaZirva. merqnis nakeTobis yvelaze martivi da yvelaze Zveli xerxiT SesaRebad, 

saWiroa misi CaZirva tevadobaSi laqsaRebavi SedgenilobiT. Semdeg amoReba, wveTebis 

mogroveba da gaSroba. Sesxurebis meTodTan SedarebiT es meTodi gansxvavdeba ufro 

maRali gamosavlianobiT da umniSvnelo RirebulebiT. CaZirvis mniSvnelovan 

upiratesobas warmoadgens maRali margi qmedebis koeficienti 85-99-mde. meTodis 

naklia Znelad sakontrolebeli dafarvis Sris sisqe, romelic damokidebulia merqnis 

momzadebaze, misi tenianobasa da lsm avzSi yofnis xangrZlivobaze. CaZirva vargisia 

masiuri warmoebis merqnis detalebis SeRebvisaTvis, aseve calke damagrebuli nakeTobe-

bisaTvisac, magaliTad fanjrebisaTvis. CaZirva gamoiyeneba fiWvisgan da soWisgan avejis 

detalebis, xis fanqrebis da saxazavebis, xis skamebis, dawnuli nakeTobebis 

SeRebvisaTvis. ukanasknel wlebSi CaZirvis meTodma SeiZina avejis zogierTi kompo-

nentebis iafi ekonomiuri SeRebvis mniSvneloba. magram zedapiris xarisxis miRweva 

CaZirvis procesis gamoyenebis dros ar aris sakmarisi maRalxarisxiani avejis misaRe-

bad. 

CaZirvis samrewvelo gamoyenebis dros ciklur da gamaval procesebSi xdeba nake-

Tobis (magaliTad, fanjris) CaZirva dabalsiblantian laqsaRebav SedgenilobaSi, amoReba 

da Camodinebis ubanis gavlis Semdeg transportirdeba Srobis zonaSi. Camodinebis 

zonas, romelic xSirad gawyobilia SesaTbobi SemoqreviT, aqvs didi mniSvneloba zeda-

pirze buStebis da Tiaebis (ix. Tia) Tavidan asacileblad. gare moxmarebis samSeneblo 

detalebisTvis CaZirvis meTodi ufro gamoiyeneba fanjrebis da Robeebis gaJRenTisaTvis 
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da dagruntvisaTvis, radganac maTi zedapiris gare saxe didad ar Seesabameba 

Tanamedrove moTxovnebs. Sromis higienis da xanZris safrTxis Tavidan acilebis Tval-

sazrisiT, dRes gansakuTrebiT gamoiyeneba wyalSi xsnadi erTkomponentiani Sedgenilo-

bebi. CaZirvis avzebi aRWurvili unda iyos avtomaturi asarevi mowyobilobiT pigmen-

tebis da masalis Sedgenilobis sxva nawilebis daleqvis Tavidan asacileblad. 

gadavleba.  gadavlebis procesSi lsm dadeba xdeba mimarTuli mfrqvevanebiT 

maTTan axlos gamaval detalze. dadebuli moWarbebuli Sedgeniloba Camoedineba, 

grovdeba abazanaSi, da mravalsafexuriani filtraciis Semdeg, isev Seiyvaneba procesSi. 

dadebis procesis ekonomiuroba Seadgens 85-99%. amJamad gadavlebis procesi umTav-

resad gamoiyeneba gaJRenTisaTvis, dagruntvisaTvis da lsm xarisxisgan damokidebulebiT 

xis fanjrebis da sxva gare gamoyenebissamSeneblo detalebis Sualeduri SeRebvisaTvis. 

gadavleba Zalian mimzidveli procesia Rirebulebis TvalsazrisiT. samrewvelo 

danadgarebi Sedgeba gadavlebis daxuruli mowyobilobisagan, Camosakidi samarjvisagan, 

mimarTveli da saregulirebeli elementebisgan. gadavlebis procesi warmatebiTgamoi-

yeneba xis daSlil skamebze beicebis da sagruntoebis dadebisaTvis. amasTan gamoiyeneba 

mxolod wylis beicebi da laqsaRebavi sistemebi. 

gadavlebis procesis upiratesobebia: 

 SeiZleba mcuravi (motivtive) sagnebisTvisgamoyeneba; 

 swrafi gadatumbvis dros daleqva mcirea, vidre CaZirvis meTodis dros; 

 ufro xelsayrelia didi detalebisTvis, radganac CaZirvis dros maTTvis 

saWiroa didi tevadoba; 

 lsm xarjis Semcireba, maTi ganmeorebiTi gamoyenebis gamo; 

 Tanabari raodenobis da zomebis detalebis droslsm raodenoba samarago 

avzSi naklebia, vidre Sesxurebis meTodis dros. 

naklovanebebia: 

 SesaZlebelia lsm qafis warmoqmna; 

 gamxsnelebis Semcveli masalebis gamoyenebiT izrdeba gamxsnelebis dana-

kargebi; 

 warmoqmnili zedapiris dabali xarisxis gamo, mxolod sagruntoebis da-

sadebad an Sualeduri SeRebvisaTvisgamoyeneba. 

damuSaveba dolSi. doluri damuSaveba gamoiyeneba patara detalebis (sabavSvo 

saTamaSoebis, karebis xis saxelurebis da a.S.) SeRebvisaTvis. patara detalebs laqTan 
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erTad aTavseben dolSi. SeRebva warmoebs dolze Semonaker mbrunavgarsacmSi. 

Tanamedrove procesis mimdinareoba iZleva lsm SeSxapunebis saSualebas da optimaluri 

SrobisaTvis erTdroulad SemTbari gafiltruli sufTa haeris miwodebas. misawodebe-

li haeri SeiZleba gaxurdes 1500C-mde. detalebi mudmivad moZraobaSia maT srul Sro-

bamde. procesisTvis umTavresad gamosayenebelia wylis sistemebi. dolSi damuSavebis 

margi qmedebis koeficients Seadgens 95-100%. 

Sesxureba. Sesxureba xeliT dadebis simartivis da moqnilobis gamo warmoadgens 

merqnis SeRebvis savaldebulo da yvelaze xSirad gamosayenebel meTods. rTuli 

geometriuli formis detalebis SeRebva, aseve xSirad moTxovnili ferebis mraval-

saxeoba ar SeiZleba Sesruldes romelime sxva meTodiT. naklovanebebis miuxedavad, rac 

dakavSirebulia Slamis warmoqmnasTan, gamxsnelebis maRal emisiasTan da namuSevar 

haerze did energetikul xarjebTan xdeba am meTodis gamudmebuli optimizacia da 

momarjveba (ix. emisia, emisiis tipebi). 

ZiriTadad gamoiyeneba pnevmatiuri, hidravlikuri da hidropnevmatiuriSesxureba. 

aseTi xerxebiT Sesxurebis dros lsm gamoyenebis xarisxi nakeTobis geometriisagan 

damokidebulebiT Seadgens 20-50%. dabali wnviT Sesxurebis dros masalis gamoyenebis 

xarisxi izrdeba 15-30%. SeRebvis eleqtrostatikuri meTodis gamoyenebis dros 

SeiZleba laqsaRebavi masalebis gamoyenebis ufro maRali xarisxis miRweva. imis gamo, 

rom merqnis detalebs xSirad ara aqvT saWiro eleqtrogamtaroba, eleqtrostatikuri 

meTodi gamoiyeneba mxolod gansakuTrebul SemTxvevaSi. cnobilia, skamebis da fanjrebis 

eleqtrostatikuri meTodiT SeRebvis Sesaxeb. skamebs amuSaveben e.w. didbruniani 

diskoebiani omega-anjamebis gamoyenebiT. praqtikidan Cans, rom detalis geometriaze 

damokidebulebiT saWiro xdeba maTi ganmeorebiT xeliT damuSaveba. eleqtrostatikuri 

meTodis gavrcelebas xels uSlis rogorc merqnis mudmivad araTanabari tenianoba, 

romelic unda iyos 8%, aseve SeRebvis procesSi detalis mudmivi damiwebis uzrun-

velyofis SeuZlebloba. mravali welia samrewvelo SeRebvis dros warmatebiT 

gamoiyeneba danadgarebis sxvadasxva koncepciebi: 

 xeliT Sesxurebis kabinebi turniketebiT an detalebis sakidiT; 

 gamavali Sesxurebis kamerebi sakidi konveiriT, sriala transportioriT 

an satransportioro magidebiT; 

 brtyeli safrqveveli avtomatebi, brtyeli detalebis mudmivi gavliT; 
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 brtyeli safqveveli avtomatebi perioduli reJimiT brtyeli detalebi-

saTvis (safrqvevelebi-robotebi). 

konkretul SemTxvevaSi koncefciis gamosadegobis gadawyvetilebas Rebulobs 

momxmarebeli detalis geometriaze, konveirze Calagebis simWidroveze, dReSi SeRebili 

substratebis ricxvze (kvadratul metrebSi), ferebis raodenobaze da zedapiris 

xarisxze, aseve erTi kvadratuli metris damuSavebis Rirebulebaze damokidebulebiT. 

dasxma.dasxmis procesSi TiTqmis brtyeli an odnav dabrecili substratebi 

laqsaRebav fardaSi gavliT Rebuloben calmxriv da Tanabar SeRebvas.procesi Zalian 

sainteresoa masalis sasargeblo gamoyenebis koeficientis TvalsazrisiT da Seadgens 

95-99%. es ZiriTadi procesia xarisxiani brtyeli maRalxarisxiani dafarvis misaRebad 

avejis frontonebis (ix. frontons avejSi uwodeben), Sida gamoyvanis da avejis 

damzadebis dros. valcebiT SeRebvisagan gansxvavebiT, sadac SeiZleba mxolod brtyeli 

zedapirebis damuSaveba, dasxma aseve gamodgeba odnav amozneqil an sxvanairad defor-

mirebul substratebisaTvis. amis winapirobas ZiriTad warmoadgens lsm brtyeli 

Wavlis (fardis) nakeTobis zedapiris yvela adgilSi SeRweva. procesisaTvis gamoiyeneba 

gamWvirvale da pigmentirebuli orkomponentiani poliureTanuli, ujeri polieTeruli, 

wylis erTkomponentiani da ud-gamyarebuli masalebi. dasxmis manqanebis ZiriTadi 

mowyobilobaa manqanis mTel siganeze ganlagebuli dasxmis Tavi qveda mxridan mTel 

sigrZeze saregulirebeli RreCoTi. dasxmis Tavis RreCodan laqsaRebavis Sedgeniloba 

moxvdeba substratis zedapirze Sekruli homogenuri afskis saxiT (ix. homogenuri, 

homogenuri Termodinamikuri sistema). dasxmis Tavis qveS detalebis gadaadgileba xdeba 

transportioriT. Sedgeniloba, romelic ar moxda detalis zedapirze liTonis RariT 

Camoedineba samarago avzSi. amrigad, masalis danakargi dayvanilia minimumamde. samarago 

avzidan saWirxni tumbo Sedgenilobas xelaxla gadatumbavs dasxmis TavSi. dasadebi 

masalis zusti raodenobis dayeneba SeiZleba dasxmis TavSi RreCos regulirebiT an 

detalis manqanis dasxmis Tavis qveS gasasvleli siCqaris cvlilebiT. praqtikaSi 

gamoyenebuli dasxmis manqanebi ZiriTadad gansxvavdebian dasxmis Tavis konstruqciebiT. 

cnobilia misi ori varianti:  

 daxuruli, universaluri Camosasxmeli Tavi; 

 gadasasxmeli Tavi. 

arsebobs daxuruli Tavis dayenebis ramdenime SesaZlebloba: 

 udawnevo Tavi; 
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 Sedgenilobis gamodena RreCoSi, romlis sigane aregulirebs dasadebi 

nivTierebis raodenobas. 

dasxma mcire SenelebiT (Camosasxmeli Tavi SenelebiT). Camosasxmel TavSi 

Sedgenilobis daclis gansazRvruli raodenobis dayenebiT SeiZleba zolebis warmoqmnis 

gareSe dasadebi masalis mcire raodenobis dadeba. RreCoSi Sedgenilobis gamodenis 

siCqare klebulobs, ris Sedegad SeiZleba xelaxla gaizardos fardis sigane. 

umniSvnelo Warbi wneva Sekrul gadasasxmel milsadenSi. gadasasxmel sistemaSi 

imyofeba afski, romelic simZimis Zalis moqmedebis qveS warmoadgens madozirebel 

Tamasas. am variantis gamosadegobas eniWeba upiratesoba pigmentirebuli sistemebis 

gamoyenebis dros, radganac am SemTxvevaSi SeiZleba dasxmis RreCoSi pigmentis daleqvis 

Tavidan acileba. madozirebeli lilvakis Canergvam gamoavlina dozirebis axali SesaZ-

leblobebi. dasxmis TavSi madozirebeli lilvakis Cayenebam xeli Seuwyo laqis teva-

dobidan masalis gansazRvruli raodenobis gamodinebas lilvakis brunvis dros. 

madozirebeli lilvakis brunvis sixSireebis regulirebiT xdeba masalis xarjis avto-

maturad Cqara da zustad dayeneba. Sedgeniloba madozirebeli lilvakidan ukontaqtod 

Camoixsneba Casaden tuCze da Semdeg warmoqmnis dasxmis afsks. aseTi lilvakebiani 

dasxmis Tavebi muSaoben dasxmis xvrelis gareSe. amis wyalobiT SesaZlebeli xdeba 

Tavidan acilebuli iyos pigmentebis daleqva da gaWuWyianeba. 

lilvakiani dasxmis agregatebi gansakuTrebiT gamosadegia wylis ud-sistemebis 

dadebis dros qafis da zolebis warmoqmnis gareSe. dasxmis procesis sxvadasxva varian-

tebi aseve gamoiyeneba ujeri polieTeruli sistemebis dadebisaTvis, magaliTad, forte-

pianos warmoebaSi. 

cnobilia dasxmis Semdegi procesebi: 

 kontaqturi dasxmis procesi (`aqtiuri dagruntva~); 

 SeRebvisaTvis momzadebul zedapirze pirvel stadiaze xdeba zeJangiani 

(gamamyarebeli) sagruntos dadeba dasxmis meTodiT. Semdeg sagruntos 

gaSroba oTaxis temperaturaze an konveqciuri SrobiT dabal tempera-

turaze (ix. konveqciuri Srobis dros). amis Semdeg dasxmis meTodiT 

xorcieldeba ujeri polieTeruli Sedgenilobis dadeba. 

ormagi Tavi an orTaviani dasxmis procesi. ujeri polieTeruli Sedgenilobis 

fuZe Sereuli unda iyos damaCqarebelTan (liTonis marilebi) an sxva ingredientebTan 

da gamamyareblebTan. fuZe damaCqarebelTan erTad gamoidineba pirveli dasxmis Tavidan, 
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xolo nawili gamamyarebelTan erTad meoredan. orive nawilis SeTavseba xdeba muSa 

procesSi. 

geli-warmoqmnis 15-20 wuTis Semdeg procesi unda gameordes. orTavian manqanaSi 

tiqsotropuli ujeri polieTeruli (parafinis Semcveli) masalebis gadamuSavebis 

dros, romelTaTvis saWiroa saboloo gaprialeba zedapirze SeiZleba warmoqmnas najao 

da Rrantebi. zedapiris `najaos~ tipis defeqtebis dros saqme exeba xexvis da 

gaprialebis Semdeg SeRebil zedapirze vizualurad SesamCnev dazianebebs. defeqti 

gansakuTrebiT SesamCnevia garkveuli TvalsazrisiT da luminescenciuri naTurebis 

saSualebiT. orTaviani dasxmis modifikacia warmoadgens e.w. sendviCisebr process, 

romelic iZleva maRalpewiani zedapirebis miRebis saSualebas, im zedapirebismsgavsi, 

romlebic miiReba ujeri polieTeruli Sedgenilobebis SesxurebiT da ar aqvT 

najaoebi. 

sendviCisebri procesi. orTaviani manqanis saSualebiT xdeba `sveli svelze~ 

ujeri polieTeruli Sedgenilobis maCqarebliT da sendviCisebri gamamyareblis (zeJan-

gis xsnari ustirolo sistemebSi) dadeba. Semdeg SeSroba 15 wuTis ganmavlobaSi, 

xelaxla sqeli SriT Sedgenilobis maCqarebliT dadeba. Cveulebriv geli-warmoqmnis 

Semdeg asxamen damfarav laqs, romelic xexvisaTvis da gaprialebisaTvis warmoadgens 

damxmare saSualebas. 

valcebiT dadeba. valcebiT dadebis meTodi gansakuTrebiT gamoiyeneba merqnis 

brtyeli nakeTobebis calmxrivi da ormxrivi damuSavebisaTvis. lsm dadeba xdeba 

rezinis mbrunavi valcebis saSualebiT. dadebis dros masalis dozireba xorcieldeba 

qromirebuli madozirebeli valciT. dasadebi masalis raodenoba damokidebulia mimWer 

Zalvaze an madozirebel da masalis dasadeb lilvakebs Soris RreCos siganze. 

procesze gavlenis sxva faqtorebia: masalis siblante an laqsaRebavi sistemebis 

reologiuri Tvisebebi, transportioris moZraobis siCqare da madozirebeli da 

dasadebi valcebis brunvis siCqare.valciani procesi umTavresad gamoiyeneba 100%-iani 

ud-sistemebis, beicebis, adheziis promotorebis da wylis masalebis dadebisaTvis.  

arsebobs lsm valcebiT dadebis ori SesaZlebloba: TanabarmimarTulebiani 

moZraobis principi da rxevis procesi. 

Tanabar mimarTulebiani moZraobis principi. TanabarmimarTulebiani moZraobis 

principis ganxorcielebis dros dasadebi lilvaki da dasamuSavebeli detali moZraoben 

erTi mimarTulebiT. Tanamedrove agregatebSi, rogorc wesi, dasadebi da madozirebeli 
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valcebi moZraobas Rebuloben damoukidebeli amZravebidan. aseTi danadgarebis 

upiratesobas warmoadgens dasadebi da madozirebeli valcebis moZraoba rogorc erTi 

mimarTulebiT, aseve erTmaneTTan Sesaxvedrad. garda amisa, SeiZleba cal-calke maTi 

brunvis siCqaris variroba. amrigad mcirdeba masalis cveTa or valcs Soris da miiReba 

mbzinvare (priala) SeRebili zedapiri. madozirebeli valcis sawinaaRmdego (rever-

suli) mimarTulebiT (fardobiTi procesi) moZraobis danadgari sinqronul danadgarTan 

SedarebiT iZleva dasadebi masalis raodenobis ukeTesad regulirebis saSualebas. 

procesis aseTi variantis dros SesaZlebeli xdeba SesamCnevad ufro gluvi gavalculi 

zedapiris miReba, radganac madozirebeli da dasadebi valcebis erTmaneTTan Sesaxved-

rad moZraobis dros ar SeiZleba moxdes afskis gagleja (garRveva). aseTi ramdenime 

valcis kombinirebiT damfaravi laqis dadebis dros, magaliTad zedapiris ud-pred ge-

lirebiT an mis gareSe, SesaZlebeli xdeba damatebiT zedapiris sigluvis da dafarvis 

deformaciis, aseve avejis zedapirebis mbzinvarebis xarisxis regulireba. 

revers-procesi. aseT procesSi dasadebi masalis valci moZraobs dasamuSavebeli 

detalis moZraobis sawinaaRmdego mimarTulebiT. amasTanave miiReba Zalian gluvi, 

TiTqmis ustruqturo zedapiri, radganacmTlianad gamoricxulia afskis gaxleCa 

dasadeb valcsa da substratis zedapirs Soris. dRes praqtikaSi iyeneben revers- 

process TanabarmimarTulebiani moZraobis principTan SexamebaSi. valcian danadgarze 

xdeba merqnis forebis da pirapirebis Sevseba, xolo Semdeg reversuli valcebiT 

Rebuloben optimalur gluv zedapirs. bolo etapze dasadebi masalis raodenoba 

damokidebulia masalis dozirebazeda valcebis brunvis siCqareze. 

Rariani rezinis valcebi (`Rill~-valcebi). ud-damfaravi laqis dadebisaTvis 

Rariani rezinis valcebis gamoyenebisdros SeiZleba dasxmis meTodis analogiuri zeda-

piris miReba. gamoyenebuli rezinis valcebi daiyofa Rarakebis (naRarebis) ricxviT erT 

diumze. 

warmoebis tipis mixedviT rezinis valcebi daiyofa valcebad damuSavebuli 

lazeriT da gaCarxviT. radganac mwarmoeblebi iyeneben mWrel iaraRebs nawilobrivad 

gansxvavebuli alesvis kuTxiT, amitom valcebi miiReba profilis sxvadasxva simaRliT. 

eqstremalur SemTxvevaSi es niSnavs, rom sxvadasxva mwarmoeblis mier damzadebulma 

valcebma miuxedavad Rarakebis erTnairi ricxvisa, SeiZleba mogvces valcvis 

gansxvavebuli Sedegi. aseve arsebobs `sveli svelze~ momuSave ori Rariani valcebis 
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kombinacia maRalpewiani damfaravi laqebis dadebisaTvis. ud-damfaravi laqis dadeba 

erTi Rariani valciT gaxexil ud-sagruntoze iZleva damakmayofilebel Sedegs. 

SeRebva vakuumis kameraSi. vakuumSi dadebis procesi gamoiyeneba wnelebis, 

Tamasebis, panelebis, profilebis, kantebis, wiboebis da fanjrebis ud-masalebiT 

SeRebvisaTvis. vakuumuri SeRebvis dros mcirdeba organuli gamxsnelebis ara marto 

emisia (ix. emisia, emisiis tipebi), aramed masalebis danakargebic gadafrqvevis dros. 

vakuumSi SeRebvis margi qmedebis koeficienti Seadgens 100%. vakuumuri SeRebvis 

moduli Sedgeba Semdegi komponentebisagan: 

 lsm miwodebis sistema (tumbo); 

 kamera lsm dadebisaTvis; 

 vakuumuri tumbo; 

 lsm gamoyofis sistema. 

danadgarebis moqmedebis principi. membranuli tumbos saSualebiT samarago 

avzidan lsm gadavlebis CarCodan miewodeba dasamuSavebel namzads dasadeb kameraSi 

vakuumis qveS. haeris gamowovis (gauxSoebis) Sedegad laqsaRebavi Semadgenloba 

grigaliviT aitaceba da gamoiwoveba zeviT. amgvarad warmoqmnil lsm burusSi atareben 

substrats. is aRmoCndeba yvela mxridan Tanabrad SeRebili, amasTan dasadebi kameris 

Semavali da gamomavali naxvretebi Seesabamebian substratis ganiv kveTs da manqanaSi 

vakuumis warmoqmniT haeris cirkulacia rCeba daxuruli (daxSuli). matricasa da 

nakeTobas Soris manZili SeiZleba iyos mxolod ramdenime milimetri. 

haeris gamowovas aqvs ormagi funqcia: jer erTi, man unda sakrebel avzSi 

aitacos lsm. garda amisa gamomavali matricidan is unda iyos laminaruli nakadi, 

waiRos zedmeti lsm da daabrunos SesaReb kameraSi axali gamoyenebisaTvis. gatanis 

dros xdeba zedapiris gagluveba. dadebis maRali xarisxis misaRebad saWiroa 

gafrqveuli masalis haeridan gamocalkeveba. es procesi xorcieldeba lsm daleqvis 

sistemaSi. laqis haeridan gamocalkeveba xdeba e.w. haeris defleqtoriT. amis Semdeg 

laqi isev Sedis sawyis tevadobaSi. 

xis damuSavebis mrewvelobaSi sul ufro met Rirebulebas iZens wylis fuZeze 

lsm gamxsnelebis narCeni SemcvelobiT 0-15%-mde. erTkomponentiani wylis sistemebis 

gadafrqveva (sahaero SrobiT, ud-gamyarebiT) SeiZleba dabrundes damuSavebis ciklSi, 

rac gansakuTrebiT racionaluria maRali danakargebiT dadebis teqnikis gamoyenebis 
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SemTxvevebSi burusis warmoqmnis xarjze. es ara marto amcirebs datvirTvas garemoze, 

aramed mniSvnelovnadac amcirebs warmoebis xarjebs. 

gadafrqvevis Sida saqarxno recirkulaciis danergvisaTvis saWiroa Semdegi 

pirobebis Sesruleba: 

 warmoebaSi dabrunebuli lsm xarisxi Sesadari unda iyos sawyis 

Sedgenilobis xarisxTan; 

 saWiroa recirkulaciisaTvis sakmarisi raodenobis vargisi masalebis 

damzadeba; 

 saWiroa SeZlebisdagvarad feris ufro iSviaTad Secvla; 

 saWiroa SeRebvis xazis gawyoba Sesabamisi laqsaRebavi sistemisaTvis 

recirkulaciis procesis gaTvaliswinebiT. 

asxvaveben gadafrqvevis recirkulaciis Semdeg tipebs: 

 masalis arapirdapiri dabruneba gadarecxili wylidan (ultrafiltracia, 

koagulacia); 

 laqis pirdapiri dabruneba damWeri mowyobilobiT; 

 moqnili satransporto lenti da rakelis sistema (ix. rakeli, rakelis 

dana); 

 masalis Segroveba sacivebel samarTav sibrtyeze; 

 kombinirebuli procesi. 

Tavi XVI. merqnis feris cvlileba da narCeni emisia 

merqani warmoadgens araerTgvarovan naturalur masalas, romlis struqtura, 

mbzinvareba da koloriti mTlianad gamoaaSkaravdeba mxolod damuSavebis dros. garda 

optikuri aspeqtisa, SeRebvam merqani unda daicvas yoveldRiuri datvirTvebisagan, 

rogoric aris gaWuWyianeba, sayofacxovrebo qimiuri nivTierebebis moqmedeba da 

meqanikuri zemoqmedeba. garda amisa, SeRebvam merqani unda daicvas naadrevi feris 

cvlilebebisagan mzis sinaTlis da siTbos moqmedebis qveS. cnobilia aseve, rom merqnis 

feris cvlileba SeiZleba warmoiqmnas ara marto mzis sinaTlis pirdapiri zemoq-

medebiT, aramed bio qimiuri (ix. winsarTi) da qimiuri reaqciebis Sedegadac, magaliTad 

wifelaSi aseTi reaqciebi SeiZleba mimdinareobdes ukve cocxal xeSi (Sida siwiTle), 

Senaxvis, gadamuSavebis da damuSavebis dros (magaliTad, laqebis warmoqmna gaorTqvlis 
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dros). feris cvlilebis gamomwvevi mizezebis zusti gansazRvra, romelic ar aris 

warmoqmnili ultraiisferi dasxivebis zemoqmedebiT, yovelTvis ar aris SesaZlebeli, 

radganac feris cvlileba kombinirebuli reaqciebis Sedegia. merqani Sedgeba boWkovani 

elementebisagan. amasTan sxvadasxvanairad Sexamebuli calkeuli elementebi Seadgenen 

merqnis ujredebs. Ria feris merqnis saxeobebis (fiWvi, nekerCxali, soWi) naturaluri 

SeRebva, dafaruli uferuli laqiT, romelic ar Seicavs specialur ud-damcav 

danamatebs, mzis sinaTleze xanmokle eqspluataciis Semdeg icvlis fers da Rebulobs 

moyviTalo-yavisfer elfers. 

uferuli damfaravi laqebi gamWvirvalea ultraiisferi gamosxivebisaTvis, magram 

misi zemoqmedebis qveS merqnis Sedgenilobis nawili – lignini (frangi mecnieris jorj 

morelis mier miniWebuli saxeli, laT. lignum - xe) foto qimiurad (ix. winsarTi) 

icvleba. ligninis sxvadasxva struqturebi STanTqavs ultraiisfer gamosxivebas 

speqtris sxvadasxva areSi qromoforuli jgufebis warmoqmniT, romlebic STanTqavs 

380-780 nano metramde sinaTles xilul areSi. speqtris ultraiisferi B-nawili, 

diapazonSi 280-315 nanometramde mzis gamosxivebisyvelaze mokletalRiani nawilia, 

romelic aRwevs dedamiwis zedapirs. umetes SemTxvevaSi is gavlenas axdens laqis 

afskis rRvevis procesze. aseve warmoadgens CvenTvis kargad cnobil namzeurobis 

mizezs. sacxovrebel saxlebSi gamoyenebuli fanjris mina atarebs mxolod speqtris 

ultraiisfer A-nawils da xilul sinaTles 380-400 nanometramde. fanjaraSi gasuli 

gamosxivebis ultraiisferi A-nawili talRis sigrZiT 315-400 nanometramde iwvevs 

merqnis ligninis rRvevas. ligninis aromatuli struqtura (ix. aromatuloba) 

STanTqavs ultraiisfer sinaTles da fotoJangvis Sedegad (ix. winsarTi) ganicdis 

destruqcias. ligninis fotoqimiuri cvlileba boWkoebs ucvlis Tvisebebs, romlebmac 

SeiZleba gamoiwvios daskdoma, gayviTleba an feris cvlileba. aseve wylisadmi 

mgrZnobiarobis amaRleba. Ria feris merqnis gamuqebis daZlevisaTvis an dayovnebisaTvis 

gamoiyeneba mikronizirebuli rkinadaJanguli pigmentis danamati, romelic ixmareba 

rogorc ud-damcavi danamati laJvardSi gare gamoyenebisaTvis. magram mas aqvs naklic: 

naturaluri SeRebvis dros laqis afski pigmentirebis gamo ar iqneba uferuli. es ki 

arasasurvelia, Tu saWiroa merqnis naturaluri feris SenarCuneba. 

aqtiur ud-dafarvisaTvis SeiZleba araorganuli TeTri pigmentebis gamoyeneba. 

maTi naklia: dadebis xerxsa da dasadebi Sris sisqeze damokidebulebiT isini yovel-
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Tvis ver warmoqmnian erTgvarovan da gamWvirvale afsks. amas ki SeuZlia gamoiwvios 

adgilebSi sadac ar aris pigmenti, ar iyos feris SecvlisaganTanabari dacvac. 

damcavi saSualebebis SerCevis sawyisi kriteriumebia: 

 fuZeSrisaTvis ud-absorciis efeqturoba foto qimiuri destruqciisagan 

kargi dacviT, gansakuTrebiT kritikul diapazonSi 280-400 nano 

metramde; 

 laqsaRebav sistemaSi advilad Seyvana; 

 laqsaRebavi sistemebis Tvisebebis gauaresobis uqonloba. 

ar arsebobs universaluri ud-dacvis saSualebebi, romlebic SeiZleba 

gamoyenebuli iyos avejis da merqnis detalebis SeRebvisaTvis. 

sxvanairad, SeuZlebelia erTi da igive moqmedi nivTiereba gamoyenebuli iyos 

nitrocelulozis, orkomponentian poliureTanul da wylis laqebSi. 

Suqdamcavi danamatebis an HALS (Hindered Amine Light Stabilizer) SenaerTebiT 

Sedgenilobebis gamoyenebis dros dRemde ar xerxdeba, magaliTad, alublisagan, 

muxisgan, kaklisagan, ifnisagan damzadebuli nakeTobebis Seferilobis cvlilebisagan 

efeqturi dacva, merqnis naturaluri xasiaTis SenarCunebiT. dRes mxolod iqmneba 

sistemebi Ria feris (nekerCxlis, soWis, fiWvis) dacvisaTvis. jerjerobiT gamoiyeneba 

orkomponentiani poliureTanuli an wylis masalebi. cxadia, Suqdamcavi danamatebis 

gamoyeneba ud-gamyarebul masalebSi Zalian SezRudulia, radganac SeuZlebelia samrew-

velo pirobebSi damatebebis Seyvana efeqturad moqmed koncentraciebSi. ufro mwvaved 

dgas tropikuli merqnisagan damzadebuli nakeTobebis feris dacvis problema, 

romlebic xSirad Seicaven organul wiTel saRebarebs. dRemde ar aris cnobili 

moyviTalo-yavisferi elferis gamoCenisagan am merqnis dacvis saSualeba. wiTeli 

SemRebi nivTierebebi sinaTlis moqmedebis qveS ganicdian rRevas. 

tyis merqnis saxeobebi Cveulebriv Seferilia Ria ferSi. amasTan zogierTi 

saxeobis merqnis mTliani masa Seferilia erT ferSi (Txmela, aryis xe, rcxila), xolo 

zogierTis centralur nawils ki aqvs ufro muqi Seferiloba (muxa, fiWvi, lariqsi). 

tanis muqi nawili – gulia,xolo Ria feris periferiuli nawili – naqurTeni.zogierT 

ugulo saxeobebs aqvs tanis gamuqebuli centraluri nawili. aseT SemTxvevaSi muq 

centralur zonas uwodeben araWeSmarit guls (ugulo – cacxvi, naZvi). sinotivis 

fardobiTi Semcvelobisagan da naqurTenis da gulis sidideebis Tanafardobisagan 

damokidebulebiT xis saxeobebi dayofilia guliani (muxa, fiWvi, lariqsi) da naqur-
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Teniani (nekerCxali, aryis xe). gulis saxeobebis naqurTenebs aqvT sinotivis mniSvne-

lovani Semcveloba da Ria feris guli. gulis saxeobebs aqvT merqani erTgvarovani 

feriT. gulSi sinotivis Semcveloba ufro cotaa, vidre naqurTelSi. naqurTenis 

merqnis saxeobebi gamoirCevian yvelaze ufro erTgvarovani agebulobiT, guli da 

naqurTeni praqtikulad ar gansxvavdebian, rogorc feriT, aseve sinotivis SemcvelobiT. 

zogjer ugulo da naqurTenis merqnis saxeobebSi warmoiqmneba araWeSmariti guli, 

xolo gulis merqanSi – Sinagani naqurTeni. 

wiwvovani saxeobebisaTvis damaxasiaTebelia fisovani sasvlelebis arseboba, 

romlebSic grovdeba eqstraqtovani, saTrimlavi, eTeris nivTierebebi, rac wiwvovan 

saxeobebs aZlevs gansakuTrebul aromats. xis iseT saxeobebs, rogoric aris kakali, 

muxa, ifani, kareliis aryi, wiTeli xe da sxva aqvT  Zalian lamazi teqstura. am 

saxeobebis gamoyvanis dros cdiloben teqstura SeinarCunon da gaxadon is ufro 

mkafio. 

dawyebuli 1990 wlidan intensiurad daiwyo avejidan da merqnis SeRebili 

zedapiridan narCeni emisiebis adamianis janmrTelobaze gavlenis sakiTxebis Seswavla. 

damuSavebulia haeris Semadgeneli nawilebis da saxlis mtvris Sefasebis da 

gansazRvris koncefciebi. cnobilia, rom 25-70 wlis adamianebi yoveldRiurad Senobis 

SigniT atareben daaxloebiT 20 sT. amgvarad, adamiani Senobis SigniT atarebs Tavis 

cxovrebis 80-90%. Senobis Tboizolaciis da fanjrebis hermetizaciis gaumjobesebis 

Sedegad SenobaSi sagrZnoblad mcirdeba sufTa haeris miwodeba. samagierod warmoiqmna 

Senobis higienaSi problemebis axali veli. amis magaliTs warmoadgens obis da xSiri 

nislis efeqti (Savi oTaxebi). araxelsayreli pirobebis dros SenobaSi haeri SeiZleba 

gajerdes agreTve, sxvadasxva aqroladi nivTierebebiTac saizolacio da samSeneblo 

masalebidan, avejidan, gamoyvanili kedlebidan, Weridan. 

arc ise did xania rac aveji iyo formaldehidis didi raodenobiT mravalgzis 

Semcveli wyaro, romelic zemoT aRniSnul cvlilebebTan SexamebaSi warmoqmnida 

janmrTelobisaTvis did riskebs. aseTi emisiis mizezi iyo merqnis masalebi, mwebavi 

sistemebi da lsm. Senobis SigniT aveji jer kidev SeiZleba iyos emisiis umniSvnelo 

wyaro. is rac uwin gamoirCeoda ufro, rogorc xarisxis niSan-Tviseba da iyo 

mflobelis saimayis sagani, dRes sunisadmi ukiduresad mgrZnobiare sazogadoebisaTvis 

es klasificirdeba rogorc nakli. aki, axlad damzadebuli produqtebis narCeni emisiis 

ynosvis speqtrs aqvs ara marto gamaRizianebeli suni, aramed bevr SemTxvevaSi SeiZleba 
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iyos janmrTelobisaTvis saSiSic. adamians SeuZlia ganasxvavos 4000-10000-mde 

sxvadasxva suni. 

axali avejis suns SeiZleba hqondes Semdegi Sedgeniloba: 

 emisia merqnidan da merqnuli masalebidan (magaliTad, formaldehidi, 

terpenebi); 

 organuli gamxsnelebi webosagan, sawmendelisagan, lsm, plastifikatore-

bisagan; 

 foto iniciatorebis gaxleCis produqtebi da narCeni monomerebi ud-

masalebisagan (narCeni monomeri ujeri polieTeruli fisisagan, 

magaliTad, stiroli); 

 Jangvagamamyarebeli zeTis gaxleCis produqtebi (magaliTad, aldehidebi). 

avejis zedapiridan narCen emisiaze gavlenas axdens SeRebvis da gamyarebis 

procesebis Semdegi faqtorebi: 

 Zalian Semwovi fuZeSre; 

 substratis temperatura (civi an Tbili); 

 dasadebi nivTierebis raodenoba/Sris sisqe; 

 Srobis parametrebi; 

 haeris cirkulaciis siCqare; 

 Srobis temperatura; 

 Srobis xangrZlivoba; 

 haeris fardobiTi temperatura. 
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samomavlo tendenciebi 

 

momxmareblebi, upirveles yovlisa, upiratesobas aniWeben srulad individualo-

bis gamoxatvas dizainSi da avejis elementebSi. 

axali teqnologiebis damuSaveba mWidrod aris dakavSirebuli momxmareblis 

moTxovnebTan. ase magaliTad, uaxloes momavalSi mosalodnelia samomxmareblo zedapi-

rebis Tvisebebis an maTi funqciurobis gaumjobeseba nanonawilakebis gamoyenebis dros. 

magaliTad: 

 zedapirebi mdgradi kawvrisadmi; 

 antimikrobuli zedapirebi (vercxlis nanonawilakebi); 

 eleqtrogamtari iatakebis mtverganmzidi zedapirebi. 

arsebobs agreTve funqciurobis moTxovnebic. aris survili Seiqmnas samzareulos 

aveji antibaqteriuli damcavi zedapiriT, advilad Camosarecxi zedapiriT (`easy – to - 

clean~) an zedapiriT, romlebzec SeiZleba warweris datoveba da misi waSla. 

mniSvnelobas SeiZenen wylis fuZeze laqsaRebavi masalebi. wylis erTkom-

ponentiani ud-gamyarebeli – da Dual – cure – sistemebisul ufro xSirad cvlian or-

komponentian – da mJavagamamyarebel Sedgenilobebs. ganixileba momavalSi samzareulos 

avejis frontebis fxvnilovani masaliT SeRebvis SesaZlebloba. amis winapirobaa 

maRalpewiani da mqrqali zedapirebis miReba garemosaTvis sasurveli teqnologiis 

gamoyenebiT. 

navTobproduqtebis bazaze nedleulis Rirebulebis mosalodneli zrdis gamo, 

aseve naturalur merqanzec, merqnisagan damzadebuli SeRebili nakeTobebis mwarmoeb-

lebi iZulebuli gaxdebian sul ufro metad gamoiyenon sainJinro merqnuli masalebi. 

mofanerebis SezRuduli SesaZleblobebis gamo, merqnis struqturis merqnul 

masalebze da qaRaldze maTi dafarvisaTvis iqneba intensiuri beWdva. 



 
 

gaamdidreT Tqveni leqsika 

 

 

 

 

 

wignSi moyvanili terminebis ganmartebiTi 

 

 

 

leqsikoni 
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a 

absorbcia (laT. absorptio, absorbere-dan – STanTqva, gazaveba) – airis narevis 

komponentebis amorCeviTi STanTqvis procesi Txevadi mSTanTqmeliT (absorbentiT). 

   absorbciis dros airis komponentebis STanTqva xdeba siTbos gamoyofis TanxlebiT. 

absorbciis procesis warmoSobisaTvis aucilebelia, rom airi da mSTanTqmeli ar 

iyvnen wonasworul mdgomareobaSi. 

asxvaveben absorbciis or saxes: fizikuri, romlis dros airidan komponentebis 

gamoyvana xorcieldeba maTi absorbentSi xsnadobis wyalobiT da qimiuri (qemo-

sorbcia), romelic dafuZnebulia gamosayvani komponentebis absorbentis aqtiur 

nawilTan qimiur urTierTqmedebaze. atmosferuli tenianobis fizikuri absorbcia 

iwvevs xis nakeTobebis gajirjvebas da Semdgom ganSrevebas. absorbciis procesi 

Seqcevadia, amitom is gamoiyeneba ara marto airebis xsnarebis siTxeebSi miRebisaT-

vis, aramed narevebis dacalkevebisaTvisac. 

aqromatuli mxedveloba – qromatuli elferis garCevis dakargvis unari, rodesac 

garemo aRiqmeba nacrisferSi, romelsac aqvs mxolod aRTqmuli sinaTlis 

speqtrzedamokidebuli sikaSkaSis gansxvaveba. maqsimaluri sikaSkaSiT aRiqmeba mwvane 

feri, rac damaxasiaTebelia bindisebri mxedvelobis adamianebisaTvis normaluri 

feriTi mxedvelobiT. 

aminebi – organuli naerTi, miRebuli amiakidan, romlis molekulaSi erTi, ori an 

sami wyalbadis atomi Canacvlebulia naxSirbadis radikaliT. 

anhidridi – mJavisagan wylis warTmeviT miRebuli naerTi. 

amforteroba – zogierTi nivTierebis unari pirobebis mixedviT gamoamJRavnos mJavis 

an fuZis Tviseba. 

Anwli (sambukos ebulus) – mcenare isxams wvril Sav nayofs. 

aldehidi – organuli naerTi, romelic karbonilis funqciur jgufs Seicavs. saxel-

wodeba aRniSnavs wyalbadwarTmeul alkohols. 

absoluturi mqrqali zedapiri – yvela mimarTulebiT zedapiridan Tanabrad 

sinaTlis arekvla. 

anilini (fenilamini)– aromatuli amini. farTod gamoiyeneba saRebavis warmoebaSi. 

adsorbenti – nivTiereba, romelsac aqvs airis moculobiTi STanTqmis unari. 
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adsorbcia – myari an Txevadi nivTierebis zedapiriT an mikroforebis moculobiT 

sxva nivTierebis STanTqva (molekuluri adsorbcia, qimiuri adsorbcia da a.S.). 

alifaturi naerTi (organuli qimia)– naerTi, romelic ar Seicavs aromatul 

kavSirebs. 

anizotropia (berZ. anisos–araTanabari da tropos–mobruneba, mimarTuleba) –garemos 

Tvisebebis gansxvaveba (mag. fizikuri: drekadobis, eleqtrogamtarobis, Tbogam-

tarobis, gardatexis maCveneblis, sinaTlis an bgeris siCqarebis da sxv.) sxvadasxva 

mimarTulebiT am garemos SigniT. sawinaaRmdegod – izotropia. calkeuli Tvise-

bebisagan damokidebulebaSi garemo SeiZleba iyos izotropuli, xolo meoresTan 

damokidebulebaSi – anizotropuli. izotropiis xarisxi aseve SeiZleba iyos gansxva-

vebuli. anizotropiis kerZo SemTxveva – ortotropia (berZ. – swori mimarTuleba) 

– garemos araerTnairi Tvisebebi urTierTperpendikularuli mimarTulebiT. 

amorfuli nivTiereba (sxeuli) – nivTierebis kondensirebuli mdgomareoba. 

aromatuli naxSirwyalbadebi anu arenebi (saerTaSoriso nomenklaturiT) – 

ewodeba iseT naxSirwyalbadebs, romelTa molekulebi Seicaven erT an ramdenime 

benzolis birTvs. benzoli da misi halogenebi (aromatuli naxSirwyalbadebis 

Semcvleli) gamoiyeneba nedleulad saRebarebis, samkurnalo preparatebis, plast-

masebis da sxva mravali organuli naerTis sinTezisaTvis. 

amforteruli (berZ. – ormagi)– oqsidebia, romlebic pirobebis mixedviT avlenen, 

rogorc fuZe, ise mJava oqsidis Tvisebebs, e.i. gaaCniaT ormagi (amforteruli) 

buneba. 

absorbcia airis – Txevadi an myari nivTierebis mTeli moculobiT airis STanTqma. 

aromatuloba – molekulis Sinagani energiis mkveTri Semcireba (bma) – eleqtro-

nebis delokalizaciis Sedegad. Sinagani energiis Semcirebis gamo aromatuli naerTe-

bi Termodinamikurad mdgradi naerTia. 

apeta – Sedgeniloba, sinTezuri fisisagan, celulozis eTerebisagan da sxva nivTiere-

bebisagan, romlebic gankuTvnilia masalebis dasamuSaveblad maTTvis sixistis, 

Seumcireblobis, dauwvavobis, medegobis misacemad – sinotivis, sinaTlis da a.S. 

winaaRmdeg. 
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azeotropiuli narevi – ori an meti siTxis narevi, romlis Sedgeniloba ar icv-

leba duRilis dros, anu narevi siTxis da orTqlis Tanasworuli fazebis Sedge-

nilobiT. 

analini (fenilamini)– ufero  zeTiani siTxe damaxasiaTebeli suniT, wyalze odnav 

mZime da masSi cudad xsnadi, kargad ixsneba organul xsnarebSi. haerze swrafad 

iJangeba da Rebulobs wiTel-mura Seferilobas. Sxamiania. 

acetileni – naerTi naxSirbadis wyalbadTan, ufero sawvavi airi. 

atomi (berZ. – niSnavs ganuyofels) – qimiuri elementis umciresi eleqtroneitralu-

ri nawilaki, romelic dadebiTad damuxtuli atombirTvisa da eleqtronuli garsi-

sagan Sedgeba. 

asociacia (laT. accosiare– gaerTianeba)– martivi molekulebis da ionebis SeerTeba 

ufro rTulSi, romlebic ar iwveven nivTierebis qimiuri bunebis cvlilebas. 

araorganuli – exeba aracocxal bunebas, romelic swavlobs aracocxali bunebis 

nivTierebis Sedgenilobas, Tvisebas da gardaqmnas. 

apki (anat.) – Txeli drekadi afski, romelic cocxal organizmSi warmoadgens tixars, 

gars. 

amorfuli (uformo)– arakristaluri aRnagoba. 

aqceptori (laT. accipio - `me vRebulob~) – obieqti, romelic raimes Rebulobs sxva 

obieqtidan (donoridan). 

 aqceptori – mimRebi; 

 aqceptori eleqtronebis (qim.) – atomis da atomebis jgufi, romlebic 

Rebuloben eleqtronebs da warmoqmnian qimiur bmebs Tavisi carieli orbitis da 

donoris gauyofeli wyvili eleqtronebiT. 

airebis narevi (fiz.) – ramdenime sxvadasxva airis erToblioba, romlebic 

ganxiluli pirobebis dros erTmaneTTan ar Sedian reaqciaSi.  

airebis narevi warmoadgens homogenur Termodinamikur sistemas. 

akcidencia (accidentia)– SemTxveva, SemTxveviToba. 

asimilacia – cocxali organizmis Tviseba, gamoiyenos gareSe nivTierebebi misTvis 

saWiro nivTierebebis misaRebad. magaliTad, naxSirorJangis asimilacia aris Saqris 

sinTezis safuZveli. 
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aveji – morTulobis sagani, saqonlis moTavsebisaTvis, dajdomisaTvis, dawolisaTvis 

an samuSaos SesrulebisaTvis. 

aRniSvnebi - `E~ niSnavs eTerSi xsnadobas; `A~ - spirtSi (alkoholi); `AM~ - 

spirtSi saSualo sxnadi. 

araplastificirebuli karbamiduli fisi – polimeruli webo. 

afskwarmomqmnelebi – masalebs gamyarebuls ultraiisferi dasxivebiT xSirad 

uwodeben oligomerebs an prepolimerebs. 

aditivi – nivTiereba, romelic recepturaSi SehyavT SedarebiT mcire raodenobiT 

garkveuli Tvisebebis gasaumjobeseblad an arasasurveli efeqtebis asarideblad. 

anomalia (berZ.)– saerTo wesisgan gadaxveva, wesis darRveva. 

amorfuli – nivTiereba, romelsac ar gaaCnia kristaluri aRnagoba.  

aplikacia – 1. dekoratiuli damateba, magaliTad dadebuli mokazmuloba; 2. naxatis 

damzadeba, raimeze dawebebuli naWrebiT feradi qaRaldis, masalis. 

adaptacia (laT. adapto– Seuguebs)– garemo pirobebis cvlilebebTan Seguebis proce-

si. 

anjama – ReroTi SeerTebuli ori Tamasa karis da fanjris Camosakidad. 

aditiuri (laT. additive– damatebiTi)– is, rac erTmaneTs emateba. qimiuri nivTiere-

bebis an fizikuri faqtorebis iseTi Tvisebebi, romlebic jamdeba, erTmaneTs emateba. 

aqtivatori – nivTiereba-katalizatori, romelic moqmedebs qimiuri reaqciis siCqa-

reze. 

adhezia (laT. adhaesio– mikvra) – SesaReb zedapirTan laqsaRebaviT dafarvis mtkiced 

SeWidulobis unari. adhezia ganpirobebulia aqtiuri jgufebis fizikuri da qimiuri 

urTierTqmedebiT fuZeSris zedapiris Semkvrel aqtiur centrebTan. zedapiris mimarT 

laqsaRebavis dabali adheziis dros xdeba saRebavi afskis advili aSreveba, e.i. 

dafarva araxangamZlea, dabali damcavi da meqanikuri TvisebebiT. laqsaRebavis fuZe-

Sris mimarT adheziis asamaRleblad didi mniSvneloba aqvs SesaRebi zedapiris saTa-

nado momzadebas. adheziis bmis simtkicis amaRlebisaTvis mniSvnelovania zedapiris 

mokroforebSi da bzarebSi Txevadi laqsaRebavis SeRwevis procesi. amitomac 

adheziis uzrunvelyofis mniSvnelovan faqtors warmoadgens gamosayvani zedapiris 

simqise. 
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aqroladi organuli naerTi (aon)– naerTi, romelic Seicavs naxSirbads da masTan 

erTad erT an ramdenime iseT elements, rogoric aris wyalbadi, halogeni, Jangbadi, 

fosfori, gogirdi, siliciumi, azoti, naxSirJangis da araorganuli karbonatebis da 

bikarbonatebis garda da aqvT 293,150K(200C) temperaturis dros orTqlis wneva 

>1p an maTi gamoyenebis pirobebSi Sesabamisi aqroladoba. aqroladi organuli 

naerTebi maTi duRilis wertilis, e.i. aqroladobis mixedviT dayofilia: 

 Zalian advilad aqroladi organuli naerTebi, duRilis are 50-1000C-mde;  

 aqroladi organuli naerTebi, duRilis are 50-1000C-dan 240-2600C-mde;  

 Znelad aqroladi organuli naerTebi, duRilis are 240-2600C-dan 380-4000C-

mde. 

aqtivacia – damatebiTi energiis miniWebis gziT araaqtiuri nawilakebis aqtiurSi ga-

dasvlis procesi. 

aqtivaciis energia – minimaluri energia, romelic aucilebelia nawilakebis araaq-

tiuridan aqtiur mdgomareobaSi gadasayvanad. 

antiseptika (berZ. winaaRmdegi, lpoba)– gamausnebovneba, sadezinfeqcio. gankuTvnilia 

lpobisagan da obisaganmerqnis dacvisaTvis. 

absorbenti – nivTiereba, romelsac aqvs airis moculobiT STanTqmis unari. 

alotropia (berZ. allos – sxva da tropos– mobruneba)– elementis Tviseba arsebobdes 

bunebaSi ramdenime martivi nivTierebis saxiT. xolo am martiv nivTierebebs hqvia 

alotropiuli saxesxvaobebi, amgvarad, alotropiulisaxesxvaobebi ewodeba martiv 

nivTierebebs, romlebic warmoqmnilia erTi da igive elementebisagan. 

afromozia (Afromosia)– berZ. perikope, rac niSnavs – mWreli. (sinonimi – Afromosia 

elata laT. elata – maRali). ojaxi: Fabaceae or Leguminosac parkosanTa ojaxi, Papi-

lionaceae - jgufi bardis an parkosani.  

sxva saxelwodeba: kokrodua, yviTeli atlasis xe, afrikuli atlasis xe, beninsis 

atlasis xe, wiTeli qerqi, veraguli (jojoxeTuri) xe, afrikuli teqtona, asamela. 

gavrceleba: xarobs spilos Zvlis sanapiros, ganis, kamerunis, kongos teritoriebze. 

xe: simaRle 55 m., tanis diametri 1,5-2 m., tani Cveulebriv swori, ar aqvs kintis 

nawili, xolo did xeebs SeiZleba hqondes sufTa tani totis gareSe 30 metrame 

simaRleze.  
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merqani: afromozia warmoadgens faseul (Zvirfas) saxeobas, hgavs wvrilteqsturian 

teqtonas (Tectona grandis). nedl daxerxil merqans aqvs moyviTelo-yavisferi gulis 

nawili da viwro, odnav ufro naTeli naqurTeni. yviTeli feri droTa ganmavlobaSi 

qreba. boWkoebi sworia, odnav gadaxlarTuli. teqstura wvrili, pewi saSualo. ar 

aqvs gamovlenili gemo da feri. simkvrivis koeficienti 0,57 (merqnis gamSrali masis 

fardoba nedl daxerxil merqnis moculobasTan), rac Seadgens 700 kg/m3. merqnis 

notio garemoSi da rkinasTan kontaqtSi gamoyenebis dros saWiroa misi gaJRenTa. 

afromozia bevrad ufro magari da mtkice merqnia, vidre teqtona, magram Runvis 

unarianobis mixedviT aqvs saSualo maCvenebeli.  

Sroba: afromozia sakmaod kargad Sreba, odnav neli SeSrobiT. SeSrobis saSualo 

maCvenebelia: radialuri 3,0%; tangencialuri 6,4%; moculobiTi 10,7%.  

simkvrive: saxeoba dapirispirebulia sokoebis, mwerebis da zRvis mburRavebis 

zemoqmedebas. afromozia erT-erTi yvelaze ufro mtkice merqnis saxeobaa.  

damuSaveba: afromozia kargad muSavdeba rogorc Carxze, aseve xeliT. afromoziis 

meqanikuri damuSavebis dros iaraRis mWreli piris dablagveba bevrad ufro 

naklebia, vidre teqtonis damuSavebisas. gadaxlarTuli boWkoebis SemTxvevaSi 

randvis dros dasamuSavebel zedapirze SeiZleba amonaglejebis warmoqmna. amis 

Tavidan asacilebladaucilebelia kuTxis Semcireba. burRvis dros saWiroa 

yuradReba mieqces instrumentis naxvretidan gamosvlis adgils, radganac aseT 

adgilebSi SeiZleba CamonaxeTqebis warmoqmna. merqani Cinebulad eqvemdebareba 

gaprialebas da gaJRenTas. lursmnebiT muSaobis dros arsebobs gaxleCis tendencia. 

merqnis Sewebeba damakmayofilebelia.  

gamoyeneba: afromozia bevr dargSi gamoiyeneba rogorc teqtonas alternativa, gan-

sakuTrebiT iq, sadac saWiroa merqnis simtkice da stabiluroba. ZiriTadad gamoi-

yeneba iaxtebisdasamzadeblad, interieris gamosayvanad, avejis mrewvelobaSi, calo-

biT da mxatvrul parketebis warmoebisaTvis, iatakis masiuri ficrebis damzadebisaT-

vis, sadurglo-samSeneblo konstruqciebSi. kerZod, afromoziisagan amzadeben 

sadarbazo karebs, baRis avejs, fanjrebs, safexurebs da a.S. ar SeiZleba misi gamoye-

neba tenian adgilebSi da merqnis liTonTan SesaZlo kontaqtis dros, radganac am 

SemTxvevaSi moxdeba misi gauferuleba.  

xelmisawvdomobis resursi: afromoziis merqani momxmarebels miewodeba daxerxili xe-

tyis da morebis saxiT, SedarebiT dabal fasebSi, vidre teqtonas merqani da msgavsi 
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saxeobebi. axlaxan afromozia Seitanes im saxeobebis nusxaSi, romlebsac emuqrebaT 

gaqroba, rac sagrZnoblad zRudavs am merqnis saerTaSoriso vaWrobas. 

afzelia (Afzelia) – parkosanTa (Fabaceae) ojaxi, xarobs afrikis qveynebis kot-

d’ivauris, burkina-fasos, kamerunis, gvineis da zogierTi sxva qveynis teritoriaze. 

aris xis cametamde nairsaxeoba simaRliT 10-20 m., diametriT 100 sm.-mde, 

damaxasiaTebeli Sav-wiTeli saTesle marcvlebiT. mwifobis periodSi afzeliis 

Africanasaxeobebis xisti Wotebi `skdeba~ da savana ivseba xmovani WanaxiT (tkacaniT). 

afzeliis mZime ficris simkvrive Seadgens 800-1100 kg/m3 da aqvs dekoratiuli 

eqsterieri (frang. exterieur – garegani).  

afzeliis merqani. Zalian mkrTali naqurTeli kontrastulad gamoirCeva mooqrosfero-

yavisfer gulis fonze. xSirad haeris zemoqmedebis qveS guli Rebulobs saagure 

elfers. talRiseburi da areul-dareuli javarisebri boWkoebi xerxilebze iZlevian 

Tanabar da Zalian mkafio saxes (moxatulobas). amis wyalobiT afzeliis masiuri 

ficari ufro fasobs xeze momuSave mkveTelebTan da durgal-meavejeebTan. laqiT 

damuSavebuli da gazeTili detalebi aRfrTovanebas iwvevs Tavisi mravalferovnebiT 

da teqsturis ZvradobiT. gulgulis farTo sxivebi nebismier WrilSi uzrunvelyofs 

damaxasiaTebel sadafisebr brwyinvalebas, rac afzeliis parkets aqcevs elitalur 

da mdidar dafarvad.  

afzeliis Tvisebebi da gamoyeneba. afzelias aqvs maRali simkvrive, biomedegoba, kargad 

uZlebs klimatur cvlilebebs da parazitebis (sokos, obs, termitebs da rwyilebs) 

Tavdasxmas. amis gamo is Zalian fasobs `Sav kontinentze~. afzelia gamoiyeneba 

gemTmSeneblobaSi, sabinao mSeneblobaSi, sadurglo saqmianobaSi, avejis mrewvelobaSi. 

fermWerebiT kargad damuSavebuli afzeliis ficari aris terasebis dafarvis kargi 

safuZveli ezos avejisaTvis, misgan miiReba maRalxarisxiani parketi, abazanis oTaxis 

plintusi. gansakuTrebuli simkvrive saSualebas iZleva velodromebis da sportuli 

darbazebis dafarvis saSualebas. is momsaxurebaSi stabiluri da amtani samSeneblo 

masalaa. mowiful merqans aqvs ufro intensiuri Seferiloba, vidre axalgazrda 

axalmoWril egzemplarebs. yvela SemTxvevaSi, rogorc merbau, afzeliac drois da 

sinaTlis zemoqmedebis qveS Rebulobs najerobas da aqvs midrekileba saerTo tonis 

gaTanabrebisaken. daxerxvis dros merqnis wvrili mtveri aRizianebs cxviris 

lorwovan garss da iwvevs cxviris ceminebas. saynosveli Tambaqos principiT 

calkeuli saxeobebis qerqs, foTlebs da nayofs Tanamedrove medicina iyenebs sicxis 
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dasawev, gautkivarebis, sasaqmebelis da pirsasaqmebeli preparatebis dasamzadeblad. 

aRmosavleT afrikaSi afzeliis quanzensis fesvebidan Rebuloben afrodiziaks (berZ. 

Zveli berZeni qalRmerTis afroditis saxelisagan – biologiuri aqtiuri 

danamatebi). indoCineTSi zrdadi saxeoba Afzeliaxylocapra gamoirCeva mTeli Tavis 

ojaxis fonze. misi merqani ayalibebs niangis tyavis mimikriis moxatulobas. 

komerciuli saxelwodeba – afzelia, sxvanairad `niangis xe~.                               

 

b 

baia (Banunculus)–danakvTul-foTlovani da yviTelpriala yvavilebiani balaxi (metwi-

lad tenian adgilebSi izrdeba). 

bariumis sulfatis qimiuri naleqi (blanc fixe)– gamoiyeneba maRali xarisxis 

TeTrisaRebavebis warmoebaSi, xelovnuri spilos Zvlis, SuSis, qaRaldis da 

celofanis damzadebis dros, rentgenografiis diagnostikaSi.  

 bariumis sulfati – ZiriTadad ixmareba gogirdovani TeTras damzadebisas da 

iyeneben rogorc pigments TeTri saRebavis damzadebis dros.  

 bariumis qloridi – gamoiyeneba pigmentebis, feradi laqebis da SuSis damzadebis 

dros, aseve rogorc stabilizatori mJavuri saRebarebisaTvis.  

 bariumis sulfati xasiaTdeba gansakuTrebuli dabali xsnadobiT, rac mas xdis 

adamianisaTvis aratoqsikurs. 

benzofenoni (difenilketoni)– ufero kristalebi sasiamovno suniT, wyalSi uxsnadi, 

xsnadi eTerSi, eTanolSi, benzolSi, ZmarmJavaSi. aqvs STanTqmis da ultraiisferi 

arekvlis Tviseba. 

benzoli – umartivesi aromatuli naxSirwyalbadi, ufero siTxe. 

bageti – gluvi an profiluri Tamasa, romelic gankuTvnilia CarCoebis da karnizebis 

dasamzadeblad suraTebisaTvis, grafikis nawarmoebebisaTvis, sarkeebisaTvis. 

biradikali – nivTiereba, romelsac erT nawilakSi aqvs ori Seuwyvilebeli eleqt-

roni. Jangbadi biradikalia. 

beici (sityva Beizen warmoSobilia Sua da zemo germaniis Zveli sityvidan Beissen – 

dawva (dadagva), SuSxva (wiwkna) – aris obieqtze agresiulad moqmedi mJavis da 

tutis xasiaTis nivTiereba.  
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bJola (TuTa) [arab. Morusalba] – erTsaxliani an orsaxliani xe, romelic isxams 

wvnian tkbil nayofs (Cveulebriv, TeTrs an Savs). 

benzoli – toqsikuri da kancerogenuri nivTiereba. benzolis orTqls SeuZlia SeaR-

wios dauzianebel kanSi. benzoliT qronikuli mowamvla SeiZleba gaxdes leikemiis 

(sisxlis kibos) da anemiis (sisxlSi gemoglobinis naklebobis) mizezi. benzoli 

Sedis benzinis SedgenilobaSi, farTod gamoiyeneba mrewvelobaSi, warmoadgens sawyis 

nedleuls sxvadasxvanairi plastmasebis, sinTezuri rezinis, saRebarebis 

damzadebisaTvis. 

biocidebi – qimiuri nivTiereba, gankuTvnili mavnebel organizmebTan (maT ricxvSi 

daavadebaTa gamomwvev) sabrZolvelad. 

benzolis mJava – aromatuli rigis karbonmJava. 

brtyeli beWdva – beWdvis erT-erTi ZiriTadi saxeoba, romlis drosac sabeWd 

formaze (liTonis dafaze, qvaze) sabeWdi da saxarvezo zedapiri praqtikulad erT 

sibrtyeze  mdebareobs da Tanabrad exeba qaRalds. 

bioindikacia – gamomJRavneba da gansazRvra ekologiurad niSnadi namdvili da anTro-

pologiuri datvirTvebis, maTze cocxali organizmebis reaqciis safuZvelze 

uSualod cxovrebis garemoSi (ix. winsarTi– bio). anTropologia – berZ. adamiani, 

mecniereba. 

binaruli – reaqciaSi monawileobs ori elementi. 

bza (Buxus sempervirens)– dabali an saSualo simaRlis maradmwvane, wvrilfoTlebiani 

xe an buCqi; aqvs magari da mZime merqani.  

 

g 

geliwarmoqmnis wertili – drois momenti, rodesac dispersiuli sistema kargavs 

denadobas. es ganpirobebulia zrdadi polimeruli jaWvebis erTmaneTTan gadakerebiT 

da samganzomilebiani molekuluri badis warmoqmniT, gamsWvalavi webvadi kompoziciis 

mTeli moculobis. gansazRvravs webos sicocxlis unarianobis zRvars. 

 geliwarmoqmnis wertili ganisazRvreba eqsperimentalurad, rogorc momenti, 

romlis dros narevi kargavs denadobas, magaliTad, rodesac masSi wydeba airis 
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burTulebis amosvla. aseTi geliwarmoqmnis wertili ar miuTiTebs gelis 

struqturis formirebis dasrulebas. 

gravitaciuli (mizidulobis) veli – velSi moTavsebul materialur wertilze misi 

masis pirdapir proporciuli momqmdedi mizidulobis Zala.  

gravitaciuli veli Tanabrad sxva fizikur velebTan da nivTierebebTan warmoadgens 

materiis erTerT formas.  

 gravitacia – msoflios miziduloba. 

geli – blanti konsistenciis rbili forma, romelsac aqvs formis SenarCunebis 

unari, drekadia da plastikuri. dispersiuli sistemebis tipis mixedviT asxvaveben 

hidrofilur da hidrofobur gelebs. geli miiReba wyalSi polimeris fxvnilis 

suspenzirebiT. 

gamyifeba (embrittlement)– masalis blanti mdgomareobidan gadasvla myifeSi, fazis 

Sida Sedgenilobis minarevebis kristaluri agebulebis atomebis defeqtebis 

gadanawilebis da sxvebis (civ-, lurj-, wiTelmetesobis, simyifis moSvebis, Senele-

buli daSlis, wyalbaduri simyifis da sxva) cvlilebebis gavleniT an sxvadasxva 

gareSe zemoqmedebiT (koroziuli daskdoma, koroziuli daRliloba, radiaciuli 

naxeTqi da sxva). 

galvanizacia – mudmivi eleqtrodenis gamoyeneba samkurnalo mizniT an raime sagnebis 

dafarva liTonis SriT. 

geliwarmoqmna (geliwarmoqmnis xangrZlivoba, geliwarmoqmnis wertili)– praqtikaSi 

es droa, romelic saWiroa masalis axali Sris dasadebad. molekuluri Tvalsazri-

siT sistema miaRwevs geliwarmoqmnis wertils maSin, rodesac warmoiqmneba 

pirveladi usasrulo molekuluri qseliT. es niSnavs imas, rom kidiT kidemde 

molekulebi erTmaneTTan arian uwyvetad bmulebi, magram bmaSi yvela molekula 

monawileobas ar Rebulobs. 

gacveTa (abrasion)– saerTaSoriso doneze iatakis parketis mdgomareobis gamocdas 

cveTaze axorcieleben mowyobilobaze – Taber-Abraser-Test-a, romelic daamuSava 

amerikelma firmam Taber. 

gamosxivebis Tvisebas– ganpirobebuls kvanturi xarisxiT uwodeben kvanturs an 

korpuskulurs. 
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korpuskula – materiis Zalian mcire nawilaki (klasikur fizikaSi). dReisaTvis 

sityvas `korpuskula~ Seenacvleba sityvebi molekula, atomi. 

garegani fotoefeqti – ganaTebuli sxeulidan eleqtronebis gamovardna. 

gauToeba – procesi mtveris gareSe, romlis drosac gamowova saWiro ar aris. 

gamosayvani dekoratiuli firi – xelovnuri fisiT gaJRenTili dabeWdili an dau-

beWdavi dekoratiuli qaRaldi. 

gamxsnelebi – praqtikaSi maT aseve uwodeben ganzavebel an ganmzavebel saSualebebs. 

gaufisureba – fisis Semorecxva ganzavebuli tutiT an zedapiris damuSaveba organu-

li gamxsnelebiT. 

gaTeTreba – qimiuri procesi, romlis dros gamoiyeneba wyalbadis zeJangi da mcire 

raodenobiT tute aqtivatorebi. 

gamxsneli – Zlieri sarecxi saSualebebi, dispergatorebi, konservatorebi, 

plastifikatorebi an siblantis dayenebis da zedapiris daWimvis saSualebebi. 

gacveTa –  

 gaqna bolomde an mTlianad; 

 gaixarjos, gaxdes uvargisi xaxunisagan. 

gramatura (engineering gramage)–metriul sistemaSi sabazo wonis gazomvis erTeuli; 

sxvadasxva teqnologiebis gamo qaRaldis saboloo gramatura meti aqvs 

postimpegats. 

grigalisebri ganmuxtva – damoukidebeli ganmuxtvis damaxasiaTebeli forma, 

romelic warmoiSoba mkveTrad araerTgvarovan velSi. 

graviura (fr.)– xeze, qvaze an liTonze amokveTili gamosaxulebis anabeWdi. 

gravireba – naxatis am warweris aRwarmoeba romelime magar masalaze. 

gaWimva (kumSva)– Zelis an misi nawilis deformaciis saxe grZivi gamWimavi (an kumS-

vadi) Zalis moqmedebis qveS. gaWimva xasiaTdeba Zelis an misi nawilis sigrZis cvli-

lebebiT. 

gildia (ger. Gildi – vaWrebis gaerTianeba)– es aris saamqro, erTi an msgavsi profe-

siis an amocanebis motivirebisadamianebis gaerTianeba. 

generacia (laT. generatio)– warmoqmna, warmonaSobi, miReba, Seqmna, formireba, war-mo-

eba. 
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gomogenizacia – sxvadasxva nivTierebebis arevis procesi Tanabari struqturis 

narevis miRebis mizniT. 

gamarCxeba (marCxdeba, marCxi xdeba)– xdeba wvrili, arc Tu Rrma, siRrmiT patara. 

gaminianeba – siTxis gamyareba misi siblantis gazrdis dros, rodesac is civdeba, 

amasTan erTad kristalizacia jer ar damdgara da masala rCeba amorfuli. 

gaminianebis temperatura – temperaturis saxelwodeba, romlis dros amorfuli 

nivTiereba gadadis siTxis mdgomareobidan minaTwarmoqmnaSi da piriqiT. gaminianebis 

temperaturaze ufro maRali temperaturis dros polimerebi imyofebian siTxisebr 

wonasworul mdgomareobaSi. am mdgomareobaSi SesaZlebelia naxSirbadi – naxSirbadis 

bmebis Tavisufali brunva mTavari jaWvis irgvliv, rac iwvevs molekuluri jaWvis 

fragmentebis mdgomareobis cvlilebas. gamianianebis temperaturaze ufro qvemoT 

gacivebis dros molekulebis segmentebis gadaadgileba iyineba. masala gadadis 

minaTwarmoqmnis mdgomareobaSi, romelic Termodinamikurad aris uwonasworo. es 

asaxavs, magaliTad, gaminianebis temperaturaze ufro qvemoT moculobiTi relaqsa-

ciis faqts. 

 

d 

difuziuri arekvla – zedapirze dacemuli sinaTlis arekvla, rodesac arekvla 

xdeba dacemis kuTxisagan gansxvavebuli kuTxiT. sinaTlis Sereuli arekvlis 

SemTxvevaSi gamosxivebis nawili airekleba sarkiseburad, xolo nawili – difuzu-

rad. 

dispersiuli sistema–dispersiuli fazisa da dispersiuli airisagan Sedgenili 

sistema. uwyveti faza warmoadgens dispersiul ares, xolo am areSi myofi 

sxvadasxva formis da zomis wvrili nawilakebi – dispersiul fazas. 

dispersiuloba – nivTierebis nawilakebad danawilebis xarisxi, rac ufro mcirea 

nawilaki, miT ufro dispersiulia nivTiereba. 

dipoli – erTmaneTisagan garkveul manZilze ganlagebuli ori sididiT toli da 

niSniT sapirispiro eleqtromuxti. dipolis erT polusze dadebiTi muxtebis 

siWarbea, meoreze – uaryofiTi. dipolSi `+~ da `_~ muxtebis simZimis centrebi 

erTmaneTs ar emTxveva (magaliTad, wyali). 
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dispersia – sistema, romelic iqmneba ori an meti fazisagan (sxeulisagan), romelic 

erTmaneTs ar ereva da erTmaneTze qimiurad ar reagireben. 

daacilireba – organuli naerTis SemadgenlobaSi acilis narCenis Seyvana, Cveulebriv 

wyalbadis atomis Canacvlebis gziT. 

degazacia – momwamlavi airis gauvnebloba an mocileba. 

disociacia – molekulebis Semadgenel nawilebad daSla. 

distilireba – gasufTaveba (gawmenda) gamoxdiT. 

daRvra (gadafena) – 1. dadena sxvadasxva mimarTulebiT, gubeebis warmoqmna; 2. rameze 

gavrceleba, modeba. 

dafqva – dawvrilmaneba, gaqna fxvnilad. 

difuzia – erTi nivTierebis meoreSi SeJonva (SeRweva) maTi urTierTSexebis dros. 

difuzia ganpirobebulia molekulebis siTburi moZraobiT.  

daTuTqva(gaorTqvla) – 1. orTqliT mospoba da gawmenda; 2. Sesqeleba, gawmenda, zed-

meti tenis orTqlSi gardaqmna. 

difuzia – koncentraciis gaTanabrebis procesi, romelsac ganapirobebs nivTierebebis 

gadatana molekuluri moZraobis saSualebiT. 

difuziis koeficienti – sidide, romelic izomeba difundirebuli nivTierebis 

masiT, gadacemuli Sris erTeul sisqeSi koncentraciis sxvaobiT mis zedapirze erTi 

erTeuliT. 

difuziis nakadis simkvrive – mocemuli sortis nivTierebis nawilakebis ricxvi 

gadatanili difuziis gziT drois erTeulSi erTeul zedapirze. 

dekoratiuli qaRaldis gaJRenTa– masalis kapilaruli – forovani sicarielebis 

Sevseba. 

dieleqtruli mudmiva – fizikuri sidide, romelic miuTiTebs vakuumSi 

eleqtromuxtebs Soris moqmedi Zalis, am muxtebis zomebTan da maT Soris manZilTan 

Tanafardobaze. 

distilireba – gasufTaveba (gawmenda) gamoxdiT. 

dispergatori – zereled aqtiuri qimiuri nivTiereba, romelic gamoiyeneba pigmen-

tebis da Semvsebebis  maRalefeqturi dawvrilmanebis Casatareblad pigmentebiT 
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Sevsebuli laqsaRebavi masalebis: saRebavebis, emalebis da sagruntoebis damzadebis 

dros. 

dekori (frang. dekor) – dekoratiuli elementebis (samkaulebis) erToblioba. 

dispersia (laT. dispersio)– daSla, gabneva, gayofa. 

degradacia (fr.)– TandaTanobiT daqveiTeba, dacema, gadagvareba.  

distribucia (poziciuri ganawileba) – ori elementis Sexvedra erTnair poziciaSi. 

dakalibreba – sisqeze zomis formireba. 

deviacia – gadaxra, saWiro mimarTulebidan raime mizezeiT. 

drekadoba – sxeulis Tviseba aRadginos Tavisi forma da moculoba an mxolod 

moculoba (airisaTvis an siTxisaTvis) sxeulis deformaciis gamomwvevi Zalis an 

sxva mizezebis moqmedebis Sewyvetis Semdeg. 

deformacia (laT.)– sxeulis formis an misi nawilis Secvla gare Zalebis moqmedeb-

iT(SekumSva, gaRunva). 

detonacia – wamieri (uecari) da gamanadgurebeli afeTqeba, gamowveuli sxva 

nivTierebis afeTqebiT masTan Sexebis dros an manZilze, Seryevis dros. 

daWimva – gaWimviT gakeTdes mWidro. 

desorbcia – nivTierebis STanTqmuli airis ukan gamoyofa (absorbciis sapirispiro 

movlena). 

dimeri (berZ.  - `ori~ da c - `nawili~)– rTuli molekula, ufro martivi 

molekulebis ori fragmentisaganSedgenili, romlebsac uwodeben mocemuli moleku-

lis monomers. dimeri SeiZleba iyos rogorc organuli monomerisagan, aseve araor-

ganulisagan.  

dimeri SeiZleba Sedgebodes rogorc erTnairi monomerebisagan (maSin maT uwodeben 

simetriuli d.) an sxvadasxva monomerisagan (maSin maT uwodeben arasimetriul d.).  

dimers uwodeben oratomian molekulebs, romelTa gamoCena SesaZlebelia atomebis 

agznebuli mdgomareobis gamo. 

diferencialuri meTodi – zomasTan Sedarebis meTodi, romlis dros sazom 

xelsawyoze moqmedebs sazomiT aRwarmoebul cnobil da gasazom sidideebs Soris 

sxvaoba. 
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dispergatori – radiaciul-pulsaciuri aparati, romelic gankuTvnilia ori da meti 

erTmaneTisagan struqturiT gansxvavebuli produqtis homogenizaciisaTvis erTgva-

rovani garemos warmosaqmnelad. 

dozatori – arsebobs dozatorebis ori ZiriTadi kategoria: moculobiTi (volu-

metruli) da woniTi (gravimetruli). moculobiTi dozatori drois erTeulSi gad-

motvirTavs masalis mocemul moculobas, maSin roca woniTi dozatoriT xdeba sa-

dozirebeli produqtis wonis zusti arwyva (amrigad moizomeba saWiro xarji kg/sT 

an wonis porcia). 

destruqcia – risime normaluri struqturis daSla, darRveva, magaliTad, polimer-

is. 

didgula (didgula – Sambucus nigra)– buCqi cxratyavasebrTa ojaxis. yvavilebiTa da 

nayofiT anwls hgavs; guli faSari aqvs, advilad ixvriteba, misi totisagan xel-

Tofasa da ueno salamurs akeTeben. 

daTuTqva (gaorTqvla)– 1. orTqliT mospoba da gawmenda; 2. Sesqeleba, gawmenda, zed-

meti nestis orTqlSi gardaqmna. 

dieleqtruli gaxureba – dieleqtruli masalebis (merqnis, plastikis, 

keramikis)gaxurebis meTodi droSi cvladi eleqtruli veliT. 

defleqtori – samarjvi, romliTac SeiZleba airis, siTxis, fxvieri sxeulis, bgeri-

Ti talRebis nakadebis mimarTulebebis Secvla. 

 

e 

eTerifikacia – esterebis (rTuli eTerebis) miRebis reaqcia spirtebis da mJavebis 

urTierTqmedebis dros. 

eqstraqcia (laT. extraho – gamoyvana, gamoReba)– nivTierebis gamoyvanis meTodi 

xsnaridan an mSrali narevidan Sesaferi gamxsnelebis (eqstragentis) saSualebiT. 

eleqtrolizis movlena – eleqtrolitSi (an gamdnar marilSi) eleqtro denis 

gavlis dros icvleba misi qimiuri Sedgeniloba, xolo eleqtrodebze gamoiyofa gan-

sxvavebuli produqti. 

epoqsidi (oqsirani)– najeri samwvera geterociklebi, romlebic ciklSi Seicaven 

Jangbadis erT atoms. warmoadgens martiv ciklur eTerebs. 
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eleqtroni – atomis Semadgeneli elementaruli uaryofiTi muxtis matarebeli, 

mdgradi nawilaki, romelic ganuwyvetliv moZraobs atombirTvis garSemo. 

emulsia – 1. siTxe gajerebuli romelime sxva siTxis uxsnadi wveTebiT; 2. SuqmgrZ-

nobiare Sre fotofirfitaze, fotoqaRaldze. 

elifsuri refleqtori – sxivebis amrekli, Cazneqili formis gaprialebuli zeda-

piriT. 

eqstraqti – nivTiereba, romelic qimiurad gamodevnilia organuli qsovilidan. 

eTerifikaciis reaqcia – wonasworobis reaqcia, romelic mimdinareobs wylis mox-

leCiT. 

ekologiuri balansi – es aris Semavali da gamavali dinebebis da garemoze produ-

qtebis sistemebis potencialuri zemoqmedebis Sepirispireba da Sefaseba. 

emulsia – ori Txevadi fazis gadanawileba. emulsiis tipiuri magaliTia – rZe. Zi-

riTadad fazas warmoadgens wyali, romelSic dispersirebulia cximis umciresi 

wveTebi. 

eqvsvalentiani qrmomi – aRiarebulia kancerogenad SesunTqvis dros. 

eqsipleqsi (ing. exicited complex – aRgznebuli kompleqsi)– eleqtronuli agznebuli 

molekuluri kompleqsi, ara bmulebi ZiriTad mdgomareobaSi. is warmoiqmneba mole-

kula-donorebis da aqceptorebs Soris Sejaxebis momentSi. 

elferi (ieri)– 1. erTi da igive feris nairsaxeoba; 2. Tavisebureba, nairsaxeoba, ro-

melic, Tavis mxriv, warmoadgens odnav SesamCnev gadasvlas erTidan meoreSi. 

emisiis tipebi (gamxsnelebis emisiis zRvruli mniSvnelobebis klasifikaciaemisiis 

tipebisagan damokidebulebiT): 

 ganzogadoebuli emisia (koncentraciis erTeulebSi). es gulisxmobs yvela na-

muSevar airs, romlebic gamodian sakvamle milebidan an sxva airsanari mowyobi-

lobebidan; 

 difuziuri emisia (procentebSi gamoyenebuli gamxsnelebis mimarT). es ar exeba 

namuSevar airebs emisiis saxiT karebebidan, fanjrebidan da saventilacio Sax-

tebidan. difuziur emisias miekuTvneba gansazRvruli agregatebidan Sekrebili 

gauwmendavi airebi. merqnis da merqnuli masalebis SeRebvis dros aqroladi or-
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ganuli naerTebi, romlebic imyofebian saerTo gauwmendav namuSevar airSi, 

miekuTvneba difuziur emisias.  

 saerTo emisia – aris masiuri nakadi, mikuTvnebuli produqciis erTeuls, 

agreTve procentebSi gamoyenebuli gamxsnelebis mimarT. 

eqskrecia – organizmis ganTavisuflebis procesi metabolizmis – eqskrementebis sab-

olo produqtebidan. 

eqstrementebi – cxovelmomqmedi organizmis narCenebis erToblioba, romelic 

eqvemdebareba garemoSi mocilebas. 

eqstruzia (laT. extrusio– gamogdeba)– nakeTobis miRebis teqnologia galRobili ma-

salis maformirebel naxvretSi (TvalakSi) CaWyletis gziT. am teqnologias piro-

biTad uwodeben `Txevadi merqnis~ teqnologias, romlis arsi zustadaa asaxuli te-

qnologiur procesSi, TviTprocesi ki uwyveti teqnologiuri procesia. 

emulgatori (laT. emuigeo – wvela, gamoWyleta)– nivTiereba, romelic uzrun-

velyofs emulsiis Seqmnas SeurCeveli siTxisagan. 

emisia (qim.)– gamosxiveba. 

 emisia (laT. emissio – gamoSveba, emitto-sagan – uSvebs). 

eTeri – organuli naerTi (magaliTad, mJavebis spirtebTan) ufero aqroladi siTxe 

damaxasiaTebeli suniT. 

eleqtronuli gamosxiveba – damuxtuli nawilakebis nakadi. 

 eleqtronuli gamosxiveba – Tavisufali eleqtronebis nakadi. eleqtronuli 

gamosxiveba warmoiqmneba nivTierebis atomebis birTvebis radiaqtiuri daSlis 

dros (beta-daSla) beta sxivebis saxiT. 

eleqtromagnituri talRebi, eleqtromagnituri gamosxiveba – gavrcele-

ba,eleqtromagnituri velis SeSfoTebis (mdgomareobis Secvlis) sivrceSi. 

 eleqtromagnitur gamosxivebas praqtikulad aqvs yvela sivrceSi gavrcelebis 

unari. 

eqsimeruli lazeri – ultraiisferi qimiuri lazeris saxesxvaoba. termini eqsimeri 

(ing. excited dimer) aRniSnavs agznebul dimers da aRniSnavs masalis tips, romelic 

gamoiyeneba lazeris muSa sxeulis saxiT. 



190 
 

eqsimeruli ultraiisferi gamomsxivari – gamosxivebis wyaro, romlis principi 

dafuZnebulia generaciaze da eqsimeris daSlaze. 

eqsimerebi – molekulebi, romlebic arseboben mxolod agznebul mdgomareobaSi nan-

owamis (ix. nanoteqnologia) ganmavlobaSi da gadadian ZiriTad (Zalian arastabilur) 

mdgomareobaSi sinaTlis gansazRvruli kvantebis gamosxivebiT. ZiriTadi 

mdgomareobidan isini dauyovnebliv iSlebian Semadgenel monomerebad (ix. gamosxivebis 

kvantebi an fotonebi, fotonis gamosxivebis Tviseba). 

ebenis xe (Savi an Savi zolebiani xe) – guliani, gafantul-WurWlovani, lariqsis 

saxeobis, viwro TeTri naqurTeniT. guli kriala Savi feris, wliuri Sreebi Se-

umCneveli, gulgulis sxivebi viwro, ar Cans arcerT Wrilze. ebenis nairsaxeobebia – 

kamerunis, ceilonis, madagaskaris, muskis xeebi. 

eqstrapireba (eqstraqcia laT. extrahere – gaWimva, amoReba) – nivTierebis amoRebis 

procesi gamxsnelebis daxmarebiT xsnaridan an magari (mcenareuli, cxoveluri, miner-

aluri) masalidan. narevidan nivTierebis amosaRebad gamoiyeneba gamxsnelebi, rom-

lebic ar Sezavdebian am narevTan. 

 

v 

valentoba – elementis atomis unari warmoqmnas qimiuri bma, anu miierTos sxva ele-

mentis atomTa gansazRvruli ricxvi. 

vinilqloridi – ukiduresad cecxlsaSiSi da feTqebadsaSiSi nivTiereba, wvis dros 

gamoyofs toqsikur nivTierebebs. adamianis organizmze axdens kancerogenul, muta-

genur (genetikuri kodis darRveva) da teratogenur (iwvevs ganviTarebis anomaliebs) 

moqmedebas. 

varireba (laT. vario)– saxis cvla. 

virtualuri samyaro – internet-gaerTianebis Janri, romelic xSirad Rebulobs 

kompiuteruli modelirebis formas. am garemo momxmareblebs SeuZliaT erTmaneTTan 

Tanamoqmedeba, winaswar Seqmnili kompiuteruli obieqtebis gamoyeneba an maTi 

damoukideblad damzadeba. 
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z 

zedapiris hidrofobizacia – arsebobs tenisagan masalebis da nakeTobebis dacvis 

ori xerxi: hidroizolacia da hidrofobizacia. hidroizolacia iTvaliswinebs zeda-

pirze wyalSeuRwevadi masalisagan damcavi Sris Seqmnas, hidrofobizacia ki –

zedapiris wyliT dasvelebadobis mkveTr daqveiTebas, airSeRwevadobis SenarCunebiT.  

   erTi molekulis sisqis hidrofoburi dafarva miiReba nakeTobis damuSavebiT hi-

drofobizatoris xsnariT – nivTiereba, romelic wyalTan ar urTierTqmedebs, magram 

amave dros zedapirze rCeba (gamagrdeba). praqtikaSi yvelaze ufro xSirad gam-

oiyeneba silikonis hidrofobizatori. zedapiris hidrofobizacia xorcieldeba: 

SesxurebiT, amovlebiT, morwyviT, funjiT, lilvakiT. 

zeJangis SeerTeba – rTuli nivTiereba, romelSic Jangbadis atomebi erTmaneTTan ar-

ian SeerTebulni. 

zedapiris simqise – xis meqanikuri damuSavebis dros zedapirze miRebuli mikro us-

worebebi, romelic ganisazRvreba zedapiris usworobebis mosazRvre Sverilebs Soris 

manZilsa (L) da Svrelis (h) Soris TanafardobiT  

L/h<40, 

   roca L/h>1000 – zedapiri xasiaTdeba formis gadaxriT (makro usworobebi – gada-

xra sworxazovnebidan, sibrtyeobidan, amozneqiloba, Cazneqiloba da a.S.).  

   roca 40<L/h<1000 – zedapiri xasiaTdeba talRovnebiT. talRis sigrZe da simaRle 

saimedo da sakmarisi kriteriumia merqnis masalebis zedapirebis talRovnebis Se-

fasebisaTvis. 

zebrano – xis egzotikuri saxeoba, warmoSoba – Microberlinia (Microrlinia bisvlcata), 

mtkice, originaluri msxvili teqsturiT. zebranos saxe waagavs zebras gaferadebas 

– muqi zolebi TeTr fonze. guli mkrTali viwro zolebiT, muqi yavisferidan Sav 

feramde, mkafiod gamoyofili Zalian mkrTali naqurTeniT, aseve SeiZleba iyos 

sxvadasxva zomis mkrTali yavisferi muqi yavisferis laqebiT. zebrano mZime merqania 

ramdenime uxeSi teqsturiT javariani (gadamkveTi an talRuri boWkoebiT). javari-

anobam SeiZleba Seqmnas sirTuleebi misi damuSavebis dros. Microberliniasaxeobebi 

izrdeba dasavleT afrikaSi, gabonis, kamerunis, kongos teritoriebze. 
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T 

TeTri feri – e.w. aqromatuli feri, Tanabrad SavTan da nacrisfer elferTan. TeTri 

feris SegrZneba warmoiqmneba arekvlisagan sxvadasxva speqtriT da sxvadasxva faqto-

rebis dros. TeTr fers aqvs umaRlesi sikaSkaSe, elferi – nuli. 

TeTripigmenti – pigmenti, romelic maqsimaluri xarisxiT arekvlavs sinaTlis yvela 

xiluli sigrZis talRebs, sinaTlis wyaros eleqtromagnitur speqtrSi. TeTri pig-

menti aris magniumis titanis da cinkis sulfidis produqti.  

mTavaria arekvla iyos difuziuri da ara sarkisebri. TeTri pigmentebi daiyofa or 

jgufad. pirvel jgufs miekuTvneba bunebrivi da sinTezuri pigmentebi: carci, kiri, 

TabaSiri, TeTri cementi da sxva, romlebic zeTTan gaqnis dros kargaven Tavis TeTr 

fers da warmoqmnian naxevrad gamWvirvale afsks. maTgan mzaddeba mxolod wyliani 

Sedgenilobebi. meore jgufs miekuTvneba sinTezuri araorganuli pigmentebi: TuTiis, 

tyviis da titanis TeTra liToponi. es pigmentebi zeTTan gaqnis dros ar kargaven 

TeTr fers, gamoiyeneba uwylo Sedgenilobebis damzadebis dros.  

TuTiis sulfidi, gogirdovani TuTia – TuTiis da gogirdis binaluri araor-

ganuli naerTi. 

TeTri sinaTle – mzis xiluli sinaTle. 

Tanapolimeri – polimeri, romlis molekula Sedgeba gansxvavebuli qimiuri bunebis 

(Cveulebriv ori tipis) monomeris erTeulisagan. 

Termodinamikuri sistema – mikroskopuli obieqtebis (sxeulebis da velebis) 

erToblioba. 

Tia – Tavmoyra, dagroveba, grova. 

 

i 

inhibitori (laT. inhibere – dayovneba, Seferxeba)– nivTiereba, romelime qimiuri 

reaqciis mimdinareobis damayovnebeli an amridebeli. 

izotropia, izotropiuloba – fizikuri Tvisebebis erTgvaroba yvela mimar-

TulebiT, invariantoba, simetria arCeuli mimarTulebiT. 



193 
 

izotropiuli garemo – sivrcis iseTi are, romlis fizikuri Tvisebebi (optikuri, 

eleqtruli) damoukidebelia mimarTulebisagan. magaliTad, optikuri izotropiuli 

garemos gardatexis maCvenebeli erTnairia yvela mimarTulebiT.  

 izotropiulmasalebs aqvT erTiani Tviseba yvela mimarTulebiT, anizotropiuls 

– sxvadasxva. 

izocianatebi – organuli naerTi. 

ionuri bma – ionebs Soris eleqtrostatikuri ZalebiT warmoqmnili bma. 

ioni – eleqtrulad damuxtuli atomi an atomTa jgufi. 

inovacia, axalSemonaRebi (ing. innovtion, laT. novatio – ganaxleba, Secvla)– siax-

lis danergva, romelic bazris moTxovniT uzrunvelyofs produqtis an procesis 

xarisxis gazrdis efeqturobas. 

ionizacia – ionebis warmoqmna romelime garemoSi. 

invariantuloba (ing. invariance) – mudmivoba, ucvleloba, simtkice. 

izomerebi –nivTierebebi, romelTac erTnairi Sedgeniloba, magram sxvadasxva aRnagoba 

da Tvisebebi aqvT. 

ISO (International Organization for Standardization)– standartizaciis saerTaSoriso 

organizacia, romelic amuSavebs sayovelTao kononiur normebs. 

iustireba– operaciebis erToblioba konstruqciis da konstruqciuli elementebis 

(zedapirebis, svetebis, dgaris da a.S.) gasasworeblad., romeliRac mimarTulebis 

gaswvriv, aseve sazomis, sazomis da optikuri xelsawyos, meqanizmebis (an maTi na-

wilebis) muSa mdgomareobaSi moyvana, rac uzrunvelyofs maTi moqmedebis sizustes, 

siswores da saimedobas. 

imitacia – SesaZlo sizustiT aRwarmoeba, vin-ras mibaZva. 

ingredienti – ramis Semadgeneli nawili. 

izotopi – qimiuri elementis atomi, romelic gansxvavdeba imave elementis atomisagan 

atomuri woniT. 

impregnati (Vidaron Impregnat Bugapon)– mxatvrul-dekoratiuli gaJRenTa. es spe-

cialurad SerCeuli maRali xarisxis fisebia danamatebis saSualebiT merqnis, pig-

mentebis da damxmare saSualebebis dacvisaTvis. 

iroko – magari merqani Milicia excelsa saxis afrikuli tropikebidan.  
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sxva saxelwodeba: abangi, amoreira, afrikuli muxa, afrikuli teqtona, kambala, lusan-

ga, nigeriis teqtona, odumi.  

merqani: merqnis guls SeiZleba hqondes ferebis farTo gama Ria feridan muq yavisfer-

amde. naqurTens aqvs fermkrTali, gabundovnebuli yavisferi. merqnis moxatuloba 

Sedgeba zolebisagan da Strixebisagan. irokos zedapiri zomierad pewiania, boWkoebi 

xlarTi.  

Tvisebebi: mSral mdgomareobaSi xvedriTi wona 630 kg/m3. simagre brinelis mixedviT 3,5 

kgZ/m3. merqnis feri Tavdapirvelad yviTelia, droTa ganmavlobaSi muqdeba da xdeba 

mdidruli yavisferi elferiT.  

gamoiyeneba: irokos merqani kargad Rebulobs da ikavebs lursmnebs da sWvalebs 

(Surupebs), damakmayofileblad webdeba. 

informacia (laT.) – cnoba, Setyobineba raime momxdari ambis, risime mdgomareobis 

Sesaxeb. 

interneti – kompiuterebis gaerTianebeli qselis msoflio sistema informaciis 

SenaxvisaTvis da gadacemisaTvis. 

infografika – masalis miwodebis grafikuli xerxi, romelic iZleva yvelaze rTuli 

informaciis swrafad, mkafiod da TvalsaCinod mitanis saSualebas. 

 

k 

karbonatebi da hidrokarbonatebi – naxSirmJavas marilebi da eTerebi. marilebs 

Soris cnobilia normaluri karbonatebi da mJava an hidrokarbonatebi. 

konversia (laT. conversio – gardaqmna, cvaleba, mimoqceva, triali)– airebis gada-

muSavebis procesi sawyisi airis narevis Sedgenilobis Secvlis mizniT. 

kancerogeni (laT. cancer – kibo, berZ. � - gaCena) – qimiuri nivTiereba, ro-

melTa moqmedeba organizmze iwvevs kibos an sxva simsivnur daavadebas. 

koagulacia – naleqis an gelis warmoqmna koloidur xsnarSi. 

katalizi – romlis drosac katalizatoris Tanaobisas icvleba qimiuri reaqciis 

siCqare. 

katalizuri reaqciebi – reaqciebi, romlebic mimdinareobs katalizatoris 

monawileobiT. 
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katalizatori – reaqciis damCqarebeli qimiuri nivTiereba, magram reaqciis produ-

qtSi ar Sedis. fizikuri Tvisebebis mixedviT katalizatorebi daiyofa or jgufad: 

gomogenuli da geterogenuli. geterogenuli katalizatori – magari nivTierebaa, 

gomogenuli – dispersirebulia imave airis garemoSi, romelSic mareagirebeli 

nivTiereba. 

konveqcia (laT. convectio - `gadatana~)– Tbogadacemis saxe, romlis drosSida energia 

gadaecema nakadebiT da WavlebiT. 

kovalenturi, Tanavalenturi bma (atomuri bma, homeopolaruli bma) – qimiuri 

bma, romelic miiReba wyvili valenturi eleqtronuli Rrublebis gadafarebiT (gan-

sazogadoebiT). 

kristali – myari sxeuli, romelSic atomebi, molekulebi an sxva nawilakebi qmnian 

mowesrigebul periodul struqturas. 

kondensacia – 1. igive, rac Sesqeleba; 2. dagroveba didi raodenobiT. 

konservanti – nivTiereba, romelic Cagravs produqtSi mikroorganizmebis zrdas. 

koloiduri xsnari – Txevadi dispersiuli ares mqone koloiduri sistemebi. 

kovalenturi bma – atomebs Soris saziaro eleqtronuli wyviliT an wyvilebiT 

warmoqmnili bma.  

 Kkovalenturi bma – naxSirbadis atomebis unikaluri Tviseba erTmaneTs 

daukavSirdnen da warmoqmnan nebismieri sigrZis ConCxi. kovalenturi bma SeiZleba 

iyos erTmagi (martivi bma), ormagi an sammagi, ConCxi ki sworxazovani, gan-

Stoebuli an cikluri.  

 kovalenturi bmis – hemolituri gaxleCa (an gawyveta) warmoiqmneba 

eleqtronuli wyvilis simetriuli gawyvetis gamo.  

erTi nivTierebis meoreSi gardaqmnis qimiuri reaqcia aris procesi, dakavSirebuli er-

Tis gawyetasTan da meoris, axali bmebis warmoqmnasTan. aseTi gawyveta xorcieldeba 

kovalenturibmis eleqtronebis Semkvreli wyvilis gayofiT. molekulis TviToeuli 

fragmenti (namsxvrevi) miiReba TiTo-TiTo eleqtroniT winandeli wyvilidan – es 

aris homoliturigaxleCa (homolizi).  

erTnairi eleqtrouaryofiTobis mqone elementebis atomebs Soris warmoqmnil ko-

valentur bmas arapolaruli ewodeba. gansxvavebuli eleqtrouaryofiTobis mqone ar-

ametalebis atomebs Soris warmoqmnil kovalentur bmas polaruli ewodeba. 
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koloidi – arakristalebadi nivTiereba, romlis xsnarebi ver gadian cxovelur da 

mcenareul afskSi. 

kristali (berZ.)– myari sxeuli, romelsac bunebrivad aqvs simetriuli 

mravalkuTxedis forma. 

koloriti (it.)– ferebis Sexameba, romelic suraTis saerTo iers (naTels, bnels...) 

qmnis. 

koncefcia (laT.)– SexedulobaTa sistema raimes Sesaxeb. 

kumulaciuri – saSualo toqsikuri Sxamqimikatebi, Sxamiania ara marto mwerisaTvis, 

aramed adamianisaTvisac da cxovelisaTvisac. 

korozia (amoWma, qimiuri darRveva) – metalebis an Senadnobebis rRveva gareSe 

faqtorebis gavleniT, ris gamoc isini kargaven TavianT Tvisebebs. korozia orgvaria: 

qimiuri da eleqtroqimiuri, qimiuri korozia mimdinareobs Jangbadis, gogirdwyal-

badis an sxva airebis moqmedebiT. eleqtroqimiuri ki eleqtrolitis xsnarebSi 

metalebTan kontaqtis dros. 

koeficienti – 1. ricxviTi mamravli algebrul gamosaxulebaSi; 2. sidide, romelic 

gansazRvravs fizikuri sxeulis raime Tvisebas; 3. ricxvi, romelic unda gamravldes 

raime sidideze, rom miviRoT saZiebeli. 

kaSireba – dafarva polimeruli firiT, zemodan dadebuli saRebaviT, laqiT. 

kontrasti (frang. contraste)– mkveTrad gamoxatuli sxvaoba, dapirispireba. 

konsistencia – xarisxi, ramesi simkvrivis, sisalis, simagris, sisqis, siblantis. 

krakeli – saRebavis an laqis Sris naxeTqi ferweris qmnilebaze. 

koncentracia (laT.)– xsnaris gajerebis xarisxi. 

koncentrati – mza produqti. 

kationi – dadebiTad damuxtuli ioni. 

kalandri – polimeris da qaRaldis furclis formirebis manqana, mis mbrunav 

lilvakebs Soris RreCoSi uwyveti gatarebiT. kalandrirebis Sedegad miiReba saWiro 

sisqis da siganis Solti. 

korundi – minerali, aluminis oqsidi. 
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konveqciuri Srobis dro – procesis fizikuri arsia masalidan tenis mocileba, 

masalis zemoT da garemoSi orTqlis parcialur wnevebs Soris sxvaobis xarjze. 

 parcialuri wnevebis gaTanabrebis dros dgeba wonasworobis mdgomareoba da Srobis 

procesi wydeba. 

kopernici (laT. Copernicium)– 112-e qimiuri elementi. misi yvelaze ufro sta-

biluri izotopis birTvi miekuTvneba TuTiis, kadmiumis da vercxliswylis qimiur 

jgufs. 

koncentraciis gradienti – ganzavebuli nivTierebis koncentraciis romelime 

mimarTulebiT zrda an Semcireba. gradienti SeiZleba gamowveuli iyos sxvadasxva 

mizezebiT, magaliTad, meqanikuri dabrkolebiT, eleqtromagnituri, gravitaciuli an 

sxva velebis moqmedebiT an sasazRvro fazebis ganzavebis unaris gansxvavebiT. 

kondensacia – dagroveba didi raodenobiT. 

kolboCeki (ing. cone)–fotoreceptorebis erTerTi tipi, Tvalis baduris Suq-

mgrZnobiare periferiuli minazardi. es maRalspecialuri ujredia, romelic sinaT-

lis gaRizianebas xelaxla warmoqmnis nerviul aRznebad. 

Krooni (varji)– mcenaris zeda nawilSi totebis da foTlebis erToblioba, romelic 

warmoadgens tanis gagrZelebas. 

korZi – avadmyofuri gamonazardi. 

kapi(nuJri, muwuki)– xeze korZi, deformirebuli mimarTulebiT merqnis boWkoebis 

zrda.  

 kapi izrdeba kambiumis xarjze. 

kovalenturi bmebis gaxleCis xerxisagan damokidebulebiT – mareagirebel 

atomSi organuli reaqciebi daiyofa radikalur da ionur reaqciebad. 

 

l 

luminescencia – airis, siTxis an myari nivTierebis civi naTeba. 

logia (berZ. `logios~ – sityva, moZRvreba)– rTuli sityvis nawili, niSnavs 

moZRvrebas, mecnierebas, codnas. 
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laminatis iataki – es struqturulad mravalSriani iatakis magari dafarva 

dekoratiuli SriT poligrafiuli teqnologiis beWdvis safuZvelze. 

laminati (laT. `lamina~ – Sre)–mravalSriani sinTezuri (polimeruli) masala Ter-

moreaqtiuli plastmasisagan, romelic miiReba wnexviT da SewebebiT ara umciresi 

ori Sris erTnairi an gansxvavebuli masalisagan. 

lesireba – dekoratiuli dadebis teqnologia salesirebeli masalebis gamoyenebiT. 

lesirebisaTvis gamoiyeneba gamWvirvale masala – laJvardi (laqi an specialuri 

Sedgeniloba dekoratiuli dafarvisaTvis). 

laqsaRebavi masalebi (lsm)– kompoziciuri Sedgenilobebi, romelTa dadeba xdeba 

gamosayvan zedapirze Txevadi an fxvnilisebri saxiT Tanabar Sreebad da gaSrobis da 

gamyarebis Semdeg warmoqmnis afsks, romelsac safuZvelTan aqvs mtkice SeWiduloba. 

formirebul afsks uwodeben laqsaRebav dafarvas, romlis Tvisebaa zedapiris dacva 

garegani zemoqmedebisagan (wyali, korozia) da mas aZlevs saxes, fers da teqsturas. 

lsm daiyofa: 1. saRebavi; 2. emalebi; 3. laqebi; 4. sagruntoebi; 5. safiTxnebi; 6. an-

tiseptikebi. 

limba – maRali xis saxe, terminalias saxeobis, kombretis ojaxidan. areali – da-

savleT afrikis tropikebi. limba izrdeba 60 metramdesimaRliT, forma gumbaTisebri 

an brtyeli gvirgviniT. foTlebi 10 sm.sigrZis da5 sm.siganis, mSral periodSi (noem-

bridan dekembramde) foTlebi scviva. ayvavdeba mSrali sezonis bolos axali foTle-

bis gamoCenamde. moTeTro feriswvrili yvavili, grZel yunwze 10-12 sm.sigrZiT. 

nayofi – frTiani, ori frTiT. 

lambradori – minerali, natriumis da kaliumis aluminosilikati. 

laminaluri dineba (laT. lamina - `plastika~)– dineba, romlis dros siTxe an airi 

gadaadgildeba Sreebad erTmaneTSi Serevis da pulsaciis gareSe (e.i. mouwesrigebeli 

swrafad cvladi siCqariT da wneviT). 

lerwami (lerwmisa) [Arundo donax]– tanmaRali mcenare marcvlovanTa ojaxisa; 

izrdeba mdinareebisa da tbebis napirze. 

laJvardi – 1. Ria lurji feri; 2. Ria lurji feris saRebavi.  

 merqnis laJvardi – merqnis gamWvirvale an naxevrad gamWvirvale dafarvis 

laqsaRebavi. 
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 laJvardma mkafiod unda gamoavlinos merqnis struqtura da gare saxe, aseve un-

da hqondes atmosferos zemoqmedebisagan kargi damcavi funqciebi. pigmentebis 

raodenoba SeirCeva ise, rom erTis mxriv SeiZlebodes merqnis struqturis 

garCeva, xolo meores mxriv – iyos ultraiisferi gamosxivebisagan kargi safari, 

Tu laJvards aqvs ara sakmarisi ultraiisferi dasxivebiT gamyarebuliabsorbcia, 

maSin xdeba mis qveS mdebare merqnis rRveva.  

 TxelafskianlaJvards aqvs magari nivTierebebis dabali Semcveloba da dabali 

siblante.  

 Sqelafskian wylislaJvards akrilatis fuZeze aqvs tenianobisagan kargi dacva.  

leli (Phragmites communis)– Waobis mravalwlovani balaxovani mcenare marcvlovan-

Ta ojaxidan; aqvs maRali wvrili Rero da wverze sagvela. 

 

m 

mikrosferebi – Zalian mcire Rru burTulebi, natriumborosilikatis minisagan. maTi 

zomebi Seadgens 0,15-2 mikrometrs. Semvsebi qimiurad neitraluri, hidrofobuluri, 

ar inarCunebs suns, ar warmoadgens mavne mikroorganizmebis binadrobis garemos, 

xasiaTdeba Tavisufali denadobiT. cnobilia, rom mina Sedgeba 75% kaJmiwisagan – 

siliciumis JangbadTan naerTi. mindvris Spati kaJmiwis naerTia. kaJmiwa miekuTvneba 

minawarmomqmnel oqsidebs. 

minis mikrosferoebi kaJmiwis nanonawilakebi – qaTqaTa (TovliviT TeTri) 

fxvnili, xasiaTdeba siliciumis mZlavri TvisebebiT.  

nanonawilakebis Taviseburebaa zedapiris dafarvis gansakuTrebiT didi farTi. 

nivTierebis erT gram nanonawilakebs SeuZlia dafaros 400 m2 farTi. kaJmiwis (minis 

mikrosferoebis) nanonawilakebi absoluturad usafrTxoa, xasiaTdeba mravali sasar-

geblo TvisebebiT, maT ricxvSi mikroorganizmebis `adsorbcia~. 

monomeri – dabalmolekuluri nivTiereba, romlisagan sinTezurad miiReba polimeri. 

monomerebi gansxvavdebian funqciurobiT. bifunqciurs uwodeben monomers ori 

reaqciisunariani funqciuri jgufiT, samfunqciurs – Sesabamisad sami da a.S. mono-

merebis funqciuroba ar aris mudmivi sidide da icvleba reaqciis ganxorcielebis 

pirobebze damokidebulebiT. 



200 
 

modifikacia (Zv. laT. modificatio – zomis dadgena, laT. modus – zoma, saxe, 

gadasasvleli Tviseba da laT. facio - keTeba)– gardaqmna, gaumjobeseba, saxecvaleba 

raime axali Tvisebebis SeZeniT. 

molekula (laT. `mcire masa~) – eleqtroneitraluri nawilaki, romelic Sedgeba 

erTmaneTTan qimiurad dakavSirebuli erTi an ramdenime elementis atomisagan. mole-

kuluri aRnagobis nivTierebebisaTvis – molekula aris umciresi nawilaki, ro-

melsac SeuZlia damoukideblad arseboba da nivTierebis Tvisebebis SenarCuneba. 

modificireba – igive, rac saxis Secvla. 

mezomeria (berZ. mezos – saSualo, Sualeduri da meros– nawili) – movlena, mole-

kulaSi eleqtronuli simkvrivis Sida ganawileba. 

moli – nivTierebis raodenoba, romelic imden struqturul elements (molekula, 

atomi, ioni, eleqtroni da a.S.) Seicavs, ramdeni atomic aris 12 gr. naxSirbadis 

izotopSi12C (12 gviCvenebs naxSirbadis atomur masas). 

morfologia –mecniereba agebulebaze da formaze (organizmebis, mineraluri 

nivTierebebis, mcenareebis). 

monotonuri – Zalze erTferovani intonaciiT, toniT. 

myife – Zalian texadi, metad susti, nazi. 

molekuluri masa (fardobiTi)– molekulis masis fardoba masis atomur erTeulTan. 

mJava – rTuli qimiuri naerTi, romelSic Sedgeba wyalbadis erTi an ramdenime atom-

isagan da mJavuri narCenisagan. 

meTanoli – Tavisi toqsikurobis gamo ar gamoiyeneba. 

masalis sicocxlisunarianoba – sistema sicocxlisunariania, sanam muSa siblante 

ar gaizrdeba orjer. 

merqnis konstruqciuli dacva – RonisZiebebi, mimarTuli tenianobis Sesamcire-

blad, (wylis swrafad mocileba) mwerebisagan ukontrolo dazianebis Tavidan asac-

ileblad. 

WPC (Wood-Plastic-Composites)– sistema `merqan-sinTezuri masala/kompoziciuri masa-

la~. 

merqnis damcavi saSualebebi – preparatebi, romlebic ZiriTadad Sedgeba moqmedi 

nivTierebebisagan (biocidebisagan), Semkvreli nivTierebebisagan (fiqsaciisaTvis), 
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emulgatorebisagan, pigmentebisagan, gamxsnelebisagan da sxva damxmare nivTierebebisa-

gan. 

medegi – mtkice, udreki, uryevi. 

mdgradi – dgoma, magram uryevi; daumorCilebloba rxevebisadmi, medegi, magari. 

merqnis da merqnuli masalebis xexva – formaTwarmoqmnis Wris procesi. 

metabolizmi (berZ. – – `qceva, Secvla~) anu nivTierebaTa cvla –

qimiuri reaqciebis nakrebi, romlebic sicocxlis dasacavad warmoiqmnebian cocxal 

organizmSi. 

Mmisioneri (fr) – qristianuli eklesiis mier sxva rjulis morwmuneebis mosaqcevad 

ucxoeTSi wargzavnili mqadagebeli. 

merqnis bunebrivi mdgradoba –mwerebisagan da sokoebisagandazianebis winaaRmdegoba. 

dadgenilia mdgradobis klasebi (15) merqnis gulgulis mimarT. 

mWidro – rac erTmaneTTan mijriT, mtkiced dakavSirebuli nawilakebisagan Sedgeba. 

makasaris eboni (Diospysos celebica) indoneziis – iTvleba `ferad~ ebonad, misi 

naqurTeni moyviTalo-TeTri ferisaa, xolo guli – Savi, Zalian maxasiaTebeli nax-

atiT da Ria yviTeli da yavisferi zolebiT, Zalian mkvrivia, medegi, misi mtveri 

iwvevs kanis, Tvalebis da filtvebis gaRizianebas. simkvrive Seadgens 1100-dan 1300 

kg/m3. 

martivi nivTiereba galiumi –rbililiToni, myife movercxlisfero-TeTri (sxva 

monacemebiT naTeli nacrisferi) feris silurjis elferiT. 

marili (qim.)– kristaluri nivTiereba, romelSic wyalbadis mJava Canacvlebulia li-

ToniT. 

margi qmedebis koeficienti – uganzomilebo sidide, romelic gviCvenebs mowyobi-

lobaSi miyvanili jamuri energiis ra nawili gamoiyeneba sasargeblod. 

maRali beWdva – poligrafiaSi beWdvis xerxi, gansxvavebuli brtyeli da Rrma 

beWdvisagan, romlis formaze sabeWdi elementebi ganlagebulia Tavisufali 

adgilebis ufro maRla, ise, rom Tavisufali adgilebis elementebi beWdvis dros 

qaRalds ar exebian. 

merqnis parenqima – wiwvovani merqnis or ZiriTad struqturas (traqeidis ujreds 

da gulgulis sxivebs) SeiZleba daematos merqnis panerqimis ujredebi.  
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rogorc wesi, merqnis travmatuli panerqima grovdeba Wrilobis an sxva zemoqmedebis 

adgilebSi. misi ujredebi xSirad imdenad viwro da moklea, rom ganivi kedlebi 

sakmao gadidebis drosac uxilavia. swored am niSniT travmatuli parenqima gansxvav-

deba normalurisagan. 

mimikria – zogierTi cxovelis, umTavresad mwerebis, wambaZvelobiTi msgavseba, 

mtverisagan dacvis uzrunvelsayofad. 

materia – 1. obieqturi realoba, adamianis cnobierebis gareSe da misgan damoukide-

blad arsebuli; 2. nivTiereba, romlisagan Sedgeba yvela fizikuri sxeuli. materiis 

agebuloba. materiis moZraobis kanonebi. 

mansonia  

saxelwodeba – mansonia umaRlesi (bete). 

botanikuri ojaxi–sterkulievuli (sterculianceae). 

laTinuri saxelwodeba– Mansonia altissima. 

gavrceleba – xarobs nigeriis samxreTi nawilis spilos Zvlis sanapiros da ganis 

teritoriebze. 

xe– saSualo sididis, mwyobri, simaRle 30 m., tanis diametri 0,75 m. 

merqani– naqurTeni moTeTro, guli moyviTalo-yavisferidan monacisframde an 

nacrisfer-yavisframde, xSirad mewamulis elferiT. muqi nairsaxeobis mansoniis mer-

qani feriT da boWkoebis struqturiT aSS Savi kaklis merqnis msgavsia. boWkoebi 

Cveulebriv swori. struqtura wvrili da Tanabari. merqani magari. simkvrive mSral 

mdgomareobaSi 610 kg/m3. 

Sroba– kargad Sreba atmosferul pirobebSi xarisxis umniSvnelo gauaresebiT, Sesa-

Zlebelia dabreca, rokebis daskdoma. kameraSi Sroba mimdinareobs swrafad, magram am 

dros mosalodnelia bzarebis wagrZeleba da sigrZeze gansazRvruli deformaciis 

warmoqmna. SeSroba umniSvneloa. 

simtkice– meqanikuri Tvisebebis mixedviT, mansoniis merqani Savi kaklis merqnis 

msgavsia, magram masze magari, ufro mdgradi dartymiT datvirTvebisadmi, mtkice Run-

vaze. sxva maCveneblebis mixedviT daaxloebiT erTnairRirebulebiania. 

medegoba– Zalian dRegrZeli merqani. 

teqnologiuri Tviseba– advilad emorCileba xeliT da samanqano damuSavebas. 

ukeTesad iWreba vidre Savi kaklis merqani, naklebad ablagvebs instruments. kargad 
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Rebulobs da ikavebs lursmnebs da sWvalebs.sakmaod kargad muSavdeba fermWerebiT, 

iwebeba da saukeTesod prialdeba. 

gamoyeneba– umTavresad ixmareba rogorc dekoratiuli merqani avejis warmoebaSi, 

kaklis xis (Juglans spp.) Semcvlelia. aseve gamoiyeneba Zvirfasi avejisa da Sida sa-

durglo samuSaoebisaTvis, pianinos da saxarato detalebis dasamzadeblad. 

Mmerbau – parkosanTa ojaxidan, Tavisi struqturiT, TvisebebiT da feriT afzeliis 

merqnis msgavsia, teqtonaze mniSvnelovnad mtkicea, muxaze magaria, umniSvnelod ib-

riceba, SesaniSnavad prialdeba, ar saWiroebs dacvas mwerebisagan da sokoebisagan. 

gamoyeneba – mSeneblobaSi tradiciulad merbaus gamoyenebas aqvs Zalian didi 

komerciuli mniSvneloba. is farTod gamoiyeneba karebis, fasadebis, parketis, kibis 

safexurebis, avejis, magidebis, Sponis, musikaluri instrumentebis dasamzadeblad. 

aseve gansakuTrebul SemTxvevebSi, rogorc sakonstruqcio masala, warmoadgens 

cveTamedegobis standarts, romelsac adareben merqnis sxva saxeobebs.  

evropaSi am merqans umTavresad iyeneben parketis dasamzadeblad. gansakuTrebuli sima-

gris gamo gamosadegia sazogadoebrivi Senobebis mSeneblobis dros, xolo tenisad-

mimdgradoba iZleva abazanis oTaxis gaformebis saSualebas. sinaTlis zemoqmedebis 

qveS SeRebva odnav muqdeba. merbau samxreT aziaSi yvelaze ufro Rirebuli merqania. 

metastabiluri mdgomareoba – kvantur sistemebSi sicocxlis drois mdgomareoba, 

bevradmeti, vidre atomuri sistemis aRgznebuli mdgomareobis sicocxlis drois 

maxasiaTebeli. 

matrica (xelovneba da teqnika)– nimuSi, modeli, Targi, Stampi, forma, instrumenti 

obieqtis seriul warmoebaSi. 

magari sxeuli – fizikuri sxeuli, romelic xasiaTdeba formis stabilurobiT. 

 

n 

najeri xsnari– xsnari, romelSic mocemul temperaturaze gaxsnili nivTierebis 

raodenoba maqsimaluria. 

nivTiereba – is, risganac Sedgeba sxeuli, aqvs garkveuli Sedgeniloba, aRnagoba, mo-

cemul pirobebSi mudmivi Tvisebebi. 



204 
 

nivTierebis xsnadoba – gviCvenebs nivTierebis masas, romelic SeiZleba gaixsnas 

wylis gansazRvrul moculobaSi mocemul temperaturaze, raTa sxnari najeri 

gaxdes.  

Cveulebriv nivTierebis xsnadobas zomaven kilogramebiT kubur metrze (kg/m3) an grame-

biT litraze (g/l). 

nanoteqnologia – fundamenturi da gamoyenebiTi mecnierebis da teqnikis disci-

plinaTSorisi sfero, romelic Seiswavlis sagnebis atomur da molekulur doneze 

manipulirebis meTodebsa da xerxebs.  

zogadad nanoteqnologia ikvlebs struqturebs, romelTa zoma 100 nanometrs ar aRe-

mateba da moicavs masalebisa da mowyobilobebis SemuSavebas am zomis farglebSi. 

nanoteqnologia ukiduresad mravalferovania da moicavs rogorc arsebuli 

mowyobilobebis axleburad awyobis saSualebas, aseve srulad axali masalebis Se-

qmnas nanonawilakis doneze. 

nitroorganuli naerTi – Seicavs azot-naxSirbadis bmas. magaliTad, rogorc es 

nitromeTanSia. 

naturaluri laqi – laqsaRebavi masala, bunebaSi warmoqmnili an komponentebisagan 

qimiuri damuSavebiT Seqmnili maTi bunebrivi struqturis Seucvlelad da ar Seicavs 

xelovnurad miRebul danamatebs. 

natvifri dekoratiuli firi – pirgadaRebuli naturaluri forebiani struqtura. 

neoni – qimiuri elementi keTilSobili airebis jgufidan. 

najao – Rrmuli, amoRebuli raime zedapirze. 

narevi – Sereuli produqti, raime nivTierebebis meqanikuri narevi. 

nuJri (kapi)– xeze avadmyofuri amonaburci, roki, korZi. 

 

o 

obstruqcia – raimes ganzraxuli awyveta. 

oligomeri (berZ. – mcire, cota, umniSvnelo, nawili)– molekula jaWvis saxiT 

mcire ricxvis erTnairi Semadgeneli rgolisagan. 
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organuli naerTi – erTmaneTTan kovalenturibmiT dakavSirebuli naxSirbadis atome-

bisagan Semdgari naerTebi. maT miekuTvneba naxSirwyalbadebi da misi funqciuri war-

moebulebi. 

ozoni O3 – Jangbadis alotropiuli saxecvlileba, aramdgradi, toqsikuri, damaxasi-

aTebeli sunis mqone cisferi airi. 

oqsidi –rTuli nivTiereba, romelic Sedgeba ori elementisagan, romelTaganac erT-

erTi Jangbadia. 

organuli qimia – swavlobs organuli naerTis aRnagobas da Tvisebebs. 

ormagi bma (kavSiri)– molekulaSi ori atomis kovalenturibma ori saerTo 

eleqtronuli wyvilebis saSualebiT. 

oscilatori – instrumenti, romelic gankuTvnilia xis, liTonis da moqnili masa-

lebidan – fanjrebis, karebis CarCoebis, mzidi da dekoratiuli konstruqciebis da-

samzadeblad, iatakis dasagebad da a.S. 

orTogonaloba (berZ. `marTkuTxa~, `marTi, swori kuTxe~) – aris wrfivi sivr-

cisaTvis perpendikularobis ganzogadoebuli cneba dayvanili skalaruli namravliT. 

Tu sivrcis ori elementis skalaruli namravli nulis tolia, maSin maT erTmaneTis 

mimarT uwodeben orTogonalurs. 

ofcia (laT. optio, options)– amorCeva, arCeva. 

organogamxsneli saRebavebi – laqsaRebavi masala organuli gamxsnelis fuZeze, 

romelic Srobis procesSi orTqldeba. 

omega – berZnuli anbanis bolo asos saxelwodeba. 

ofseturi beWdva – saRebavis gadatanis teqnologia sabeWdi formidan dasabeWd 

formaze ara pirdapir, aramed Sualeduri ofsetis cilindriT. 

 

p 

polieTerebi an poliesterebi– maRalmolekuluri naerTebi, romlebic miiReba 

mravalfuZiani mJavebis polikondensaciiT an maTi aldegidebis mravalatomiani 

spirtebiT. 

polimeri – maRalmolekuluri naerTebi, romelTa molekulac Sedgeba erTmaneTTan 

dakavSirebuli erTnairi struqturuli rgolisagan.  
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 polimerebi– rTuli qimiuri nivTierebebia.  

 polimeri – nivTiereba, romlis molekula agebulia ganmeorebadi jgufebis – 

monomerebis erTeulebis Zalian didi ricxvisagan.  

 polimerebs, romlis molekulebi Sedgeba gansxvavebuli bunebis (Cveulebriv ori 

tipis) monomerebis erTeulebisagan, Tanapolimerebi ewodeba.  

 polimeri –mravali nawilisaganSedgenili, mravalferovani nivTierebaa, romelic 

warmoqmnilia ramdenime, xSirad Zalian bevri, martivi molekulebis SeerTebiT 

gansakuTrebuli pirobebis dros.  

 lignini warmoadgens polimers. mcenareSi lignini ujreduli sayrdeni kedlis da 

gamtari qsovilebis mniSvnelovani komponentia. amasTan is asrulebs orgvar 

rols: qsovilis meqanikuri gamagreba da ujredis dacva qimiuri, fizikuri da 

biologiuri zemoqmedebisagan. 

plastifikatori – nivTiereba, romelic SehyavT polimeris masalis SemadgenlobaSi 

elastikurobis (moqnilobis) da plastikurobis misacemad (asamaRleblad). yvelaze 

ufro gavrcelebuli plastifikatorebia – esterebi (rTuli eTerebi). 

propani – najeri naxSirwyalbadi. Sedis bunebrivi airis SemadgenlobaSi. 

polimerizacia – erTnairi molekulebis (monomerebis) ufro msxvil molekulebad 

SeerTeba. 

polikondensacia – monomerebis SeerTebis procesi, romlis drosac polimerebTan 

erTad warmoiqmneba da gamoiyofa Tanauri dabalmolekuluri produqtebi. 

polimerizaciis xarisxi – ricxvi, romelic gviCvenebs makromolekulaSi gaer-

Tianebuli monomerebis ricxvs. 

pesticidi (laT.)–mavneblis gamanadgurebeli nivTiereba. 

polimierTeba – reaqciis yovel stadiaze wyalbadis erTi atomis migracia. polim-

ierTebis produqtis elementaruli Semadgenloba Seesabameba nivTierebis sawyis 

Semadgenlobas. 

polimeri daZveleba – mocemuli procesis mimdinareobis dros warmoqmnil 

destruqciul reaqcias uwodeben `daZvelebas~. amis Sedegad radikalurad icvleba 

polimeris Tvisebebi: mcirdeba misi molekuluri masa, icvleba agebuleba, fizikuri 

da qimiuri Tvisebebi da, xSirad uvargisi xdeba praqtikuli gamoyenebisaTvis. 
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polimerebis destruqcia – movlena, romlis drosac polimerebi siTbos, sinaTlis, 

radiaciis  da a.S. zemoqmedebis qveS iwyeben Tavisi Tvisebebis dakargvas mikromole-

kulebis daSlis Sedegad, gamowveuli zemoqmedebiT. 

polisadi (meseri)– dabrkoleba, kedeli. 

promatori – dasamatebeli nivTioereba, katalizatorisaTvis misi Tvisebebis 

gasaumjobeseblad, rogoric aris aqtiuroba, seleqciuroba an stabiluroba. 

polimerizacia – SeiZleba ganxorcieldes sinaTlis fotoqimiuri moqmedebis 

gavleniT. 

parabola – Ria mrudi. 

politura (ing. polish, varnisn)– laqi, fisis nivTierebis damatebiT, gasaprialebeli. 

pirogenuli (ber. pyr – cecxli, sicxe; genno– warmovqmni)– cxelebis gamomwvevi 

nebismieri nivTiereba. 

pirogenuli siliciumis dioqsidi – koloiduri siliciumis dioqsidi – 

Zalian msubuqi mikronizirebuli fxvnili adsorbciuli TvisebebiT. gamoiyeneba 

sapoxebis, saRebavebis da laqebis dasamzadeblad, suspenziis stabilizaciisaTvis. 

polimeris aRnagoba – SeiZleba iyos kristaluri da amorfuli. polimerebis kris-

talurobaSi igulisxmeba mikromolekulebis mowesrigebuli (paraleluri) ganlageba. 

amorfuli aRnagoba xasiaTdeba mouwesrigeblobiT. 

prepolimerebi – erTmaneTze bmuli oligomerebi. 

plastikuroba (berZ. plastikos – ZerwvisaTvis vargisi, plasso – Zerwva, warmoqmna)– 

magari sxeulis Tviseba Zalebis moqmedebis qveS daurRvevlad Seicvalos Tavisi 

forma da zomebi da SeinarCunos narCeni deformaciebi am Zalebis acilebis Semdeg. 

pigmenti – araorganuli an organuli, feradi an ufero mRebavi nivTiereba, romelic 

saRebarisagan gansxvavebiT, praqtikulad uxsnadia gamoyenebul garemoSi. 

postimpregati (finiS-afski)– beWdviT qaRaldze naxatis aRniSvna, qaRaldis gaJRenTa 

fisiT (an fisiT plastifikatoriT xarisxisaTvis `Soft~), Semdeg galaqva. 

predimpregati (finiS-afski)–dabeWdva specialur fuZe-qaRaldze, romelic ar 

saWiroebs gaJRenTas, Semdeg galaqva. 

potenciali – simZlavris xarisxi raime fardobaSi, raimesaTvis saWiro saSualebaTa 

erToblioba. 
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presformingi – gamowneva, dekoratiuli saxis, geometriuli figuris. 

pasteli – saxelwodeba italiuri sityvidan `a pastelo~ momdinareobs da coms niS-

navs. pasteli feradi pigmentis fxvnilebisagan mzaddeba. 

panda – pastelis saRebavis nairsaxeoba, romelsac sanTeli emateba. 

pva webo – dispersia wyalSi polivinilacetis, plastifikatoriT specialuri 

danamatebiT. 

palisanda (fr. palissande)– tropikuli xis saxe. feris varireba damokidebulia xis 

nairsaxeobaze. ZiriTadi foni – movardisfro – Ria yavisferidan moagurisfro – 

wiTel feramde an moSokolado – wablis xis feri. saxe muqi wvrilZarRvebiT (asevea 

misi gamosaxulebis variiroba), xSirad iisferi elferiT. simkvriviT erTnaxevarjer 

aRemateba muxas, maRali simtkice, xasiaTdeba kargi gaprialebiT. naqurTeni TeTri an 

mqrqali yavisferi – aris aramtkice. palisandis xisgan miiReba lamazi Sponi, rom-

lis saxe damokidebulia aTlis SerCeul mimarTulebaze, gamoiyeneba avejis, parketis, 

musikaluri instrumentebis, biliardis joxebis dasamzadeblad. 

polimeris molekuluri wona – sxvadasxva wonis molekulebis narevi, an, 

sxvanairad gansxvavebuli polimerizaciis xarisxi. 

polaruli – sruliad sawinaaRmdego visime-raimesi. 

pewi – garegnuli brwyinvaleba, saamo, kargi Sexeduleba, lazaTi. 

parketi – dafarva merqnisagan, Sida sadgomis iatakisaTvis. 

polimerizatori – polimerizaciis aparati. 

profili (frang. profil) – sagnis an saxis gamosaxuleba, Sesaxedaoba gverdidan. 

palitra – mcire dafa (firfita), romelzedac fermweri (mxatvari) Tavisi muSaobis 

dros axorcielebs saRebavebis Serevas. 

pulpa – magari nawilakebis da siTxis narevi, arasqeli, araerTgvarovani sistema. 

perforati (ing. perforation, laT. perfo – gaxvreta)– perforaciis Sedegi, e.i. 

sakmaod didi ricxvis naxvretebis, swori formebis windaxedulad damzadeba fur-

clovan an sxva masalaSi. 

piupitri (fr. pupitre, laT.-dan pulpitum – saxlis ficarnagi)– magidis qvesadgomi 

wignebisaTvis da rveulebisaTvis.  

perforireba (Cvreta)– naxvretebis gaxvreta qaRaldze da a.S. 
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polarizacia – zemoqmedeba sinaTlis an eleqtromagnitur rxevaze, ris Sedegad isini 

warmoiqmnebian gansazRvrul mimarTulebaSi, gansazRvrul sibrtyeSi. 

 

J 

Jangva – nivTierebis JangbadTan SeerTebis qimiuri reaqcia, romlis drosac siTbo gam-

oiyofa. 

Jele (fr. gelee – laba, geli)– koloiduri xsnari, gacivebis dros mTeli masa Rebu-

lobs labisebr saxes. 

Jelatini – gamWvirvale webovani nivTiereba, Cveulebriv Txel firfitebSi an 

wvrilad dafSvnil nawilakebSi. 

Jangeuli – nivTiereba, romelic warmoadgens qimiuri elementis JangbadTan naerTs. 

Jangaro (ital. patina)– nakeTobis dekoratiul zedapirze garemos zemoqmedebis qveS 

warmoqmnili afski an nadebi. 

 

r 

relaqsacia, miorelaqsacia (laT. relaxatio) – Serbileba (Sesusteba), moSveba. 

reagenti – qimiur reaqciaSi monawile nivTiereba. 

radikali – gauwyvilebeli eleqtronis mqone atomi an atomTa jgufi, romlebic 

qimiuri reaqciebis dros ucvlelad gadadis erTi SenaerTidan meoreSi. 

rekonstruqcia – raimes pirvandeli saxis aRdgena. 

reprezentaciuli sistema – informaciis aRqmis da gagebis sistema. 

recirkulacia – airis nakadis, Txevadi an myari nivTierebis srulad an nawilobriv 

mravalgzis dabruneba teqnologiur procesSi temperaturis regulirebis, narevSi 

komponentebis koncentraciis, miznobrivi nivTierebis gamosavlianobis gazrdis miz-

niT. 

recirkulacia – nivTierebis bunebrivi an xelovnuri daSlis an aRdgenis procesi. 

reologia – (berZ.  `dena. dineba, nakadi da logia~)–fizikis ganyofileba, rome-

lic swavlobs nivTierebis deformacias da denadobas. 



210 
 

rekuperacia – masalis an energiis nawilis dabruneba imave teqnologiur procesSi 

ganmeorebiTi gamoyenebisaTvis. rekuperacias nedleulis damuSavebis dros uwodeben 

desorbcias. desorbcia iseve rogorc sxva masagadacemis procesebi Cveulebriv Seqce-

vadia, xolo pirvelad proces uwodeben adsorbcias. Txevadi gamxsnelebis rekuper-

acia gamoiyeneba naxSirwyalbadebis, spirtebis, martivi da rTuli eTerebis da a.S. 

damzadebis dros. 

rokebiani (nuJrebiani) – mravali rokiT (nuJriT). 

regeneracia – aRdgena, ganaxleba, ramesi damuSavebis procesSi. 

reprezentatiuloba – amorCeviTi erTobliobis Tviseba, romelic warmoadgens gen-

eraluri erTobliobis parametrebs mniSvnelovans kvlevis amocanebis TvalsazrisiT. 

relaqsacia – sistemis dabrunebis procesi Termodinamikuri wonasworobis mdgomare-

obaSi. 

refleqtori – teleskopis saxe Cazneqili sarkiT. 

rustikis efeqti(agreTve rustika, laT. rusticus – sityvasityviT `sofluri~, war-

moebuli laT. rus – sofeli; `sada~, `uxeSi~, gaurandavi)– merqnis forebis intensi-

uri SeRebva zedapirTan SedarebiT. 

radiaciuli gamyareba – masalis gamyareba (polimerizacia) eleqtronuli gam-

osxivebis an ultraiisferi sinaTlis moqmedebis qveS. 

rakelis dana – liTonze specialuri rezinidan dawebebuli firfita. 

receptori (receptor)– mimRebi. 

rastri (poligrafia)– (ger. raster, laT. rastrum - focxi) – gisosi, gamoiyeneba 

naxevartonis gamosaxulebis gadasayvanad StrixulSi, gamosadegi poligrafiuli 

aRwarmoebisaTvis. miRebuli gamosaxulebis struqtura, Sedgenili wvrili wer-

tilebisgan, aseve aris rastri. mravalferadi beWdvis dros saWiroa yvela sabeWdi 

formis rastrebis gulmodgine SeTavseba. 

reaqtiuli – reaqtivi qimiuri analizis dros. 

ricxviT programuli marTva (rpm) (ing. CNC-computer numerical control) – marTvis 

kompiuterizebuli sistema, romelic marTavs teqnologiuri mowyobilobis amZravebs, 

saCarxo aRWurvilobis CaTvliT. 
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s 

sorbcia – (laT. sorbeo - STanTqma) – myari sxeuliT an siTxiT garemodan sxvadasxva 

nivTierebebis STanTqma. garemoSi nivTierebas, romelic STanTqavs ewodeba sorbati, 

sorbtivi, STanTqmel myar sxeuls an siTxes – sorbenti.  

sorbciis cnebaSi CarTulia rogorc nivTierebis zedapiruli STanTqma siTxiT an myari 

sxeuliT, e.w. adsorbcia, aseve nivTierebis moculobiTi STanTqma – absorbcia. 

nivTierebas, romelic absorbirdeba, ewodeba adsorbanti, sxeuls, romelic war-

moqmnis STanTqmel zedapirs – adsorbenti. 

siliciumis dioqsidi, kaJmiwa – uferuli kristaluri, amorfuli an minisebri 

nivTiereba, aqvs maRali sisale da simtkice. 

silikatebi – Semvsebebi laqsaRebavmasalebSi.  

 talki (magniumis silikati) – TeTri feris, rbili, xelSexebiT cximovani 

fxvnili, Cveulebriv odnav Seferili an nacrisferi. aqvs kargi dasvelebadoba, 

advilad dispersirdeba sxvadasxva afskwarmomqmnel nivTierebebTan, saRebavebs 

aniWebs struqturul siblantes. amaRlebs dafarvis atmosferomedegobas, mis 

mdgradobas nakawrebis da gacveTis mimarT. talkis nawilakebis forma SeiZleba 

iyos nebismieri da boWkovani. talki qimiurad inertiulia. farTod gamoiyeneba 

laqsaRebav warmoebaSi.  

 qarsi (aluminokaliumis silikati) – feri TeTri an odnav Seferili rkinis Jan-

geulebiT (oqsidebiT). mis nawilakebs ara aqvT firfitovani aRnagoba. 

qarsi aumjobesebs dafarvis atmosferomedegobas, adhezias, elastiurobas;amci-

rebs saRebavis Senaxvis dros, aqvs midrekileba mkvrivi naleqebis warmoqmnisadmi; 

SehyavT eleqtrosaizolacio dafarvaSi. 

 kaolini (aluminis hidratirebuli silikati) – TeTri feris, nawilakebis forma 

firfitovani. kaolinis Taviseburebaa misi difuloba, e.i. dasvelebadobis kargi 

Tviseba, rogorc wyliT, aseve organuli arapolaruli siTxeebiT. kaolini 

farTod gamoiyeneba zeTis da wyalemulsiurisaRebavebis damzadebis dros, sa-

fiTxnebSi da forTamvsebSi. navarvarebi kaolini gamoiyeneba antikoroziuli mqr-

qali da naxevradmqrqali dafarvisaTvis. 

substrati:  

 substrati (spec.) – is, rac raime movlenis, mdgomareobis safuZvelSi devs;  
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 substrati (buneba) – zedapiri, romelzedac ganlagebulia sagani;  

 substrati (biologia) – mkvebavi garemo mcenarisaTvis da mikroorganiz-

mebisaTvis; 

 substrati (qimia)– qimiuri naerTi (rogorc organuli), romelic reagentis 

qmedebis qveS gardaiqmneba reaqciis produqtad. 

siliciummJava – Zalian susti, wyalSi mcired xsnadi mJavebi. 

silikageli – gamSrali geli, miiReba zedmetadnaqeri siliciummJavis xsnariT. myari 

hidrofilurisorbenti. teqnikuri silikageli gamoiyeneba adsorbentis saxiT haeris 

da sxva airis an orTqlis gasawmendad da SrobisaTvis, zogierTi siTxeebis gasa-

kamkameblad, katalizatoris sarCulad. silikageli xanZar da feTqebadsaSiSi, or-

ganizmze zemoqmedebis xarisxis mixedviT miekuTvneba mesame klasis saSiS 

nivTierebebs. 

seleqcia – SerCeva, gadajvaredineba. 

suspenzia – sistema, sadac myari nivTierebis nawilakebi Setivtivebulia siTxeSi. 

sarkuli arekvla – sakmaod gaprialebuli gluvi zedapiridan sinaTlis arekvla. 

sinTezi – gansxvavebuli elementebis SeerTeba, erT mTlianad gadaqceva. 

sedimentacia (daleqva, dawdoma)– dispersiuli fazis nawilakebis daleqva siTxeSi an 

airSi gravitaciuli (mizidulobis) velis an centridanuli Zalebis moqmedebiT. 

substancia: 

 obieqturi realoba, pirveldawyebiTi materia, yvela sagnis da movlenis arsi; 

 sxvaze damoukideblad, Tavisuflad arsebuli; 

 risame safuZveli, arsi;  

 filosofiuri kategoria klasikuri racionalurobis obieqturi realobis 

aRsaniSnavad yvela misi formis gamovlinebis da TviTganviTarebis Sinagani er-

Tianobis aspeqtSi. 

sanskriti – indoeTis ZvelTaZveli literaturuli ena. dReisaTvis is indoeTis 22 

oficialuri enidan erTerTia. TviTon sityva `sanskriti~ niSnavs `damuSavebuli, 

srulyofili~. 

stabilizatori (qimiaSi da kulinariaSi) – komponenti (danamati), romelic amcirebs 

nivTierebis fizikur da qimiur Tvisebebs maTi Senaxvis da gamoyenebis dros. 
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stabilizatori – parametrebis cvlilebebis arideba destabiluri faqtorebis 

qmedebiT. 

smogi – xSir SemTxvevaSi atmosferoSi moxvedrili airebi aZliereben erTmaneTis 

toqsikur moqmedebas (am process sinergizms uwodeben), ris gamoc ufro saSiSi 

xdebian garemomcveli cocxali samyarosaTvis. amave dros ultraiisferi sxivebis 

gavliT gamonabolqvi airebi ganicdian qimiur gardaqmnas. warmoqmnil foto qimiur 

narevs xSirad axasiaTebs ufro meti toqsikuroba da kancerogenoba, vidre calkeul 

reaqciis produqtebs. 

sakalase (saxColi)– mwvave siTxe xis zedapiris gasaJRenTad SeRebvis mizniT. 

substanciuri (laT. substantius – damoukidebeli, Tavisufali) – moqmedeba sxvebis 

daxmarebis gareSe. 

sikativi – nivTiereba, romelsac amateben zeTis saRebavSi da laqSi maTi swrafi 

SrobisaTvis. 

sensibilizacia (fr. sensibilisation, laT. sensibilis - mgrZnobiare) – agznebis energiis 

gadacema erTi molekulidan meorisaken. 

saoperacio sistema (ing. operating system, OS) – urTierTkavSirebiani programebis 

kompleqsi, romlebic gankuTvnilia kompiuteris resursebis marTvisaTvis da 

momxmarebelTan urTierTmoqmedebis organizebisaTvis. 

struqtura – droSi da sivrceSi mdgradi qimiuri organizacia, nivTierebis Semadgen-

el nawilakebs Soris. 

simagre – masalis winaaRmdegoba adgilobrivi plastikuri deformaciis mimarT, rome-

lic warmoiSoba masalaSi ucxo magari sxeulis SeRwevis dros. 

stiroli – kancerogenuli da genetikuri toqsikuri nivTiereba. 

sinergetiki – radikaluri polimerizaciis damaCqareblebi, TavisTavad ar arian ini-

ciatorebi. 

submikroskopuli (ing. submicroscopic, berZ. ii– ipomikroskopuli)–

epiTeti, romelic gamoiyeneba materiis nawilakebis aRwerisaTvis, romelTa garCeva 

SeuZlebelia Zalian mZlavri optikuri mikroskopiTac.  

 atomi – aseTi nawilakis magaliTia. 
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simtkice – masalis Tviseba garkveul pirobebSi daurRvevlad aiTvisos datvirTva an 

sxva saxis gare zemoqmedeba. 

sxeulis simkvrive – fizikuri sidide, romelic moculobis erTeulSi sxeulis 

masis tolia. 

simyife – magari sxeulis rRvevis unari meqanikuri zemoqmedebis dros SesamCnevi 

plastikuri deformaciis gareSe. 

sixiste – formis Secvlis winaaRmdegoba Zalis moqmedebis qveS. ganisazRvreba 

rogorc Zala, romelic iwvevs misi mimarTulebiT gansazRvrul gadaadgilebas. 

stenomeruli akrilati (berZ. steno – viwro, meris – nawili, wili) – gan-

sazRvruli qimiuri nivTiereba mcire molekuluri woniT da viwro molekul-

masobrivi ganawilebiT. 

`sinqroforebi~ – termini niSnavs, rom samganzomilebiani forebi mdebareoben iq, sa-

dac isini ganlagebulni arian naturalur merqanze, e.i. sadac dadebulia sabeWdi 

saRebavi. 

sorbcia – fazebis gayris adgilis gamdidrebis procesi, romelime nivTierebiT an na-

wilakebiT.  

sorbcia upiratesad warmoiqmneba fazebis sazRvarze Txevadsa da magars Soris, aseve 

gayris zedapirze Txevadsa da gazisebr fazebs Soris. sorbirebuli magari  faza an 

gayris zedapiri – es sorbentia, anu masorbirebeli saSualeba. gamdidrebuls, magram 

jer kidev arasorbirebul nivTierebas uwodeben sorbtivs, xolo zedapirze CanarTs 

an mdebares ki – sorbats. 

sinaTlis sxivi – warmosaxviTi wrfe, romlis gaswvrivac vrceldeba sinaTlis ener-

gia. 

saimedoba – damajerebeli ndoba, ueWveli, mtkice. 

speqtri – feradi zolebis erToblioba, romelic miiReba gardamtex garemoSi sinaT-

lis sxivis gavlis dros. 

sinaTlis dispersia – es aris sinaTlis gardatexis maCvenebelis sinaTlis ferze 

damokidebuleba.  

 gaumWvirvale sagani gveCveneba im feris, ra fersac is areklavs, gamWvirvale ki 

im ferisaa, ra fersac atarebs. 
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skalaruli – fizikis, meqanikis da sxvadasxva teqnikuri sagnebis Seswavlisas gvxvde-

ba sidideebi, romlebic savsebiT ganisazRvrebian maTi ricxviTi mniSvnelobebiT, aseT 

sidideebs skalaruli sidideebi ewodeba (magaliTebia – sigrZe, farTobi, moculoba, 

masa, temperatura da a.S.).  

arsebobs sxva saxis sidideebic, romelTa gansazRvrisaTvis garda ricxviTi mniSvnelo-

bisa, saWiroa agreTve mimarTulebis codna. aseT sidideebs veqtoruli sidideebi 

ewodeba (magaliTebia – Zala, siCqare, aCqareba, magnituri velis daZabuloba da a.S.). 

sityva `Lakh~ – dRes am sityvasTan bmuli sayovelTao sityva `laqi~ warmoqmnilia 

sanskritisagan da niSnavs `as aTas~ laqis “Sitovikebis” didi ricxvis gamo, ro-

melTa sekreciis produqts warmoadgens yvelasTvis cnobili Selaki. 

produqti evropaSi Semovida Sua saukunebSi savaWro gzebiT. 

struqtura – risame Semadgeneli nawilebis urTierTmimarTuleba, aRnagoba, wyoba, 

agebuleba. 

sekrecia (laT. secretio - gamoyofa) – warmoqmna da gamoJonva (an mowyveta) 

nivTierebis ujredidan garemoSi. 

saRebari – fxvnilisebri narevi, SeRebili Cveulebrivi sinTezuri warmoSobis or-

ganuli nivTierebebiT, masalis SefervisaTvis. 

saRebavi – masala sagnebis SesaRebad an ferwerisaTvis. 

sufTa nivTiereba – nivTiereba, romelsac mocemul pirobebSi mudmivi fizikuri 

Tvisebebi aqvs. 

savana – tropikuli veli, romelSic xarobs iSviaTi xeebi da buCqnari (samxreT ameri-

kaSi, afrikaSi, aziaSi, avstraliaSi). 

sipo – utile, entandrofragma margebeli.  

botanikuri ojaxi: melievuri (meliaceae). laTinuri saxelwodeba: entandrophragma utile.  

sxva saxelwodeba: sip (spilos Zvlis sanapiro), assie (kameruni).  

gavrceleba: xarobs afrikis, kamerunis, spilos Zvlis napirebis, liberiis, gabonis da 

ugandis tropikul teritoriebze.  

xe: simaRliT SeiZleba aRwevdes 45 m., diametri fesvebTan 2 m., tani swori, ficrisebri 

fesvebis gareSe, simaRliT 21-24 m. 

merqani: guli da naqurTeni gansxvavdebian: nedl gadanaWerze guli mkrTali vardis-

feria, garemos moqmedebis qveS muqdeba mowiTalo-yavisferamde. rogorc gare saxiT, 
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aseve TvisebebiT Zalian hgavs monaTesave cilindruli entandrofragmis (sapelis) 

merqans, magram msxvili forebis gamo misi teqstura ufro iSviaTia, merqans 

Cveulebriv ara aqvs kedris suni, damaxasiaTebeli sapelisaTvis. daxlarTuli ja-

variani boWkoebi warmoqmnian moxatulobas ganieri zolebiT, xSirad ufro ganiers 

da araTanabars, vidre es aqvs sapelis merqans. simtkice mSral mdgomareobaSi 660 

kg/m3.  

Sroba: mimdinareobs zomierad nela, tendenciebiT – deformaciisaken xraxnuli 

dabrecvis saxiT da pirveladi bzarebis gadidebisaken. Cveulebriv Srobis dros 

merqnis xarisxi mcirdeba umniSvnelod. 

simtkice: meqanikuri Tvisebebis mixedviT sipos merqani amerikis wiTeli merqnis 

msgavsia.  

medegoba: merqani medegia.  

teqnologiuri Tvisebebi: muSavdeba kargad, magram ramdenadme ablagvebs iaraRis mWrel 

pirs. Wris kuTxis 150-mde SemcirebiT SeiZleba randvis da profilirebis dros ja-

variani boWkoebis anaglejebis Sesusteba. sakmaod kargad eqvemdebareba saRebarebiT 

ferWeras, kargad iwebeba da forebis avsebis Semdeg kargad prialdeba.     

gamoyeneba: Zvirfasi avejis da sadurglo warmoebaSi, savaWro da saofise Senobebis 

gawyobisaTvis, faneris warmoebaSi, Sponis dekoratiuli mopirkeTebisaTvis. 

saTrimlavi (mTrimlavi) nivTiereba – am saxelwodebis qveS aerTianeben erTob 

sxvadasxvanair da Sedgenilobis mixedviT rTul xsnad organul nivTierebebs aro-

matuli wyebidan, gansakuTrebiT gavrcelebulia mcenareul samyaroSi. muxa yvelaze 

ufro gavrcelebuli mTrimlavi mcenarea. 

mcenareSi (qerqSi, merqanSi, fesvebSi, foTlebSi) saTrimlavi nivTierebebi warmoadgenen 

an rogorc maTi sicocxlisunarianobis normalur produqts, an ki Seadgenen 

(paTologiur mTrimlav nivTierebas) met-naklebad avadmyofuri korZebis mniSvnelovan 

nawils, warmoqmnils muxis zogierTi saxeobis foTlebze da sxva organoebze da nak-

valevs mwerebis Cxvletisas. 

sinaTle – aris eleqtromagnituri gamosxiveba 0,4-0,8 mikrometramdetalRis sigrZiT. 

aseTi talRebis wyaroebs warmoadgens atomebi da molekulebi, romlebSic xdeba 

eleqtronebis energetikuli mdgomareobis cvlileba. 

sagvela (sagvelasi)– yvaviledis erT-erTi tipi – mTavari RerZi iZleva gverdis 

totebs, romlebic, Tavis mxriv, totiandebian. 
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t 

titanis feradi pigmenti – titanis axali produqtia, xasiaTdeba dafarvis maRali 

maCvenebeliT, atmosferomedegobiT, SuqmedegobiT, aqvs mdgradi feri Ria-aguris, mo-

yavisfro-yviTelis da beJis elferiT. ar Seicavs toqsikur komponentebs, SeuZlia 

nawilobriv an mTlianad Secvalos titanis dioqsidi Sesabamisi ferebis zeTis saRe-

bavebSi da emalebSi, an gamoyenebuli iyos damoukideblad rogorc pigment-Semvsebi. 

titanis dioqsidi (titanis nanodioqsidis CaTvliT)– wamyvani roli TeTri pigmen-

tebis jgufSi ganpirobebulia misi Tvisebebis maRali doniT, damaxasiaTebeli am 

produqtisaTvis – dispersirebis unari, Tbo da qimiuri medegoba, gamaTeTrebelis 

unari, atmosferomedegoba, gardateqxis koeficienti da sxva; gamoiyeneba laqsaRebav 

masalebSi.  

 zewminda titanis nanodioqsids aqvs unikaluri fotokatalizatoris Tviseba.  

titanis dioqsidi – TeTri feris nivTiereba, uxsnadi wyalSi da mJavebSi. titanis 

dioqsidi yvelaze moTxovnadi TeTri pigmentia laqsaRebavwarmoebaSi, iZleva 

sxvadasxvanair ferTa gamis miRebas, aseve aumjobesebs maT Tvisebebs. Tavisi Tvisebeb-

iT pigmentis da Semvsebis saxiT titanis dioqsidi mniSvnelovnad aRemateba TuTiis 

TeTras, TuTiis sulfids, liTopons. 

titani – bunebaSi gavrcelebulia mineralebis saxiT. 

trianzini – heterocikluri naerTi, romlis struqturuli fuZe Seadgens eqvswev-

rianaromatul cikls azotis sami atomiT. 

tute – wyalSi xsnadi fuZe. 

toksini – Sxamiani nivTiereba, romelic warmoiqmneba mikroorganizmebiT, aseve 

zogierTi cxovelebiT da mcenareebiT. 

teqnologia (berZ.) – garkveuli wesiTa da TanmimdevrobiT ganxorcielebuli 

operaciebiserToblioba, romelTaganac Sedgeba masalis, nakeTobis damuSavebis pro-

cesi; warmoebis wesis mecnieruli aRwera. 

tribodamuxtva – ori masalis erTi meoreze xaxunis dros eleqtromuxtis warmo-

Sobis procesi, amasTan maT mier SeZenili muxti tolia absoluturi mniSvnelobiT 

da sawinaaRmdegoa niSniT. 
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teqstura (laT. textura – qsovili, agebuleba, kavSiri) – nivTierebis agebulebis 

Tavisebureba, romelic ganpirobebulia misi Semadgeneli nawilebis, fenebis gan-

lagebiT. 

tvifra – gamowneva, gamosaxulebis, gamoxatulobis. 

turbulenturoba (laT. turbulentus – mZvinvare, uwesrigo) – warmoiqmneba 

damoukideblad, rodesac mezobeli garemos areebi gverdi-gverdiTaa, an erTi SeiR-

weva meoreSi wnevaTa sxvaobis arsebobis dros, an simZimis Zalebis arsebobis dros, 

an rodesac garemos are garsSemodenilia SeuRwevadi zedapiriT. 

termini merqnis `qvesanTi~ -  niSnavs feris CaRrmavebas dafarvis dadebis dros, 

romelic gansakuTrebulad aRniSnavs merqnis teqsturas. 

tindalis konusi (ing. Tyndall effect) – optikuri efeqti sinaTlis konis gavlis 

dros optikur araerTgvarovan garemoSi. umTavresad SesamCnevia naTeli konusis sax-

iT (tindalis konusi) xilul muq fonze.  

damaxasiaTebelia koloiduri xsnarebis sistemebisaTvis, romelSic nawilakebi da maTi 

garSemoxveuloba gansxvavdebian gardatexis maCvenebliT. 

triboprocesi (triboprocess) – xexvis procesi. 

turniketi – specialuri triala mowyobiloba. 

testi (ing. test)– mosinjva, Semowmeba, gamokvleva. 

tripleturi – aris molekulebis metastabiluri mdgomareoba. 

teqtona 

gavrceleba: xarobs indoeTis, birmis, tailandis, sumatris da iavis teritoriebze. 

fizikuri Tvisebebi: saSualo simkvrive – 660 kg/m3; simtkice Runvaze 85 H/mm2; 

simtkice kumSvaze 51 H/mm2; simtkicis zRvari 120 H/mm2.  

Tvisebebi: teqtonas Ria feris naqurTeni SeiZleba iyos siganiT 2-3 santimetramde. gu-

liani, yviTelidan muq yavisferamde, zogjer muqi momwvano-yavisferi an Savi 

zolebiT. merqanSi es feri warmoiqmneba degidroktolis da teqtoxininis gan-

sxvavebuli koncentraciiT. aseTi zolebi yvelaze ufro xSirad aqvs birmis warmo-

Sobis teqtonas. teqtonis ganiv ganaWerSi naTlad Cans rgolebiwliuris msgavsi, 

romlebic SeiZleba iyos ramdenime erTi wlis ganmavlobaSi.  
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   merqnis teqstura, rogorc wesi, sworboWkovania, javarianoba iSviaTi. celuloza 

Seadgens merqnis daaxloebiT 43%, ligninis Semcveloba – 30-39%. teqtonis gulis 

parenqimis garegani nawili Seicavs 5% kauCuks. kauCukis uCveulod maRali Sem-

cveloba ganapirobebs mqrqal bzinvarebas, webvad-zeTian Tvisebebs, medegobas mJave-

bisadmi da maRal cveTamedegobas. teqtonas merqnis guli Zalian dRegrZelia.  

   merqani adviladmuSavdeba. misi maxvil-alesili mWreli nawiburebiT damuSavebis 

dros miiReba gluvi zedapirebi. sakmaod kargad muSavdeba fermWerebiT emorCileba 

saxarato damuSavebas, advilad gamoimuSaveba Sponi. 

gamoiyeneba: teqtonas merqani gamoiyeneba gemTmSeneblobaSi, interierebis dekoratiuli 

gamoyvanisaTvis, avejis warmoebaSi, iatakis dafarvisaTvis. 

 

u 

ujeri xsnari –xsnari, romelSic aRebuli nivTiereba mocemul temperaturaze kidev 

SeiZleba gaixsnas. 

utilizacia – gamoiyeneba sargebeliT, raime saxiT gadamuSaveba, gamoyeneba. 

uemisio filebi – principSi ar arsebobs, radganac bunebriv pirobebSi gazrdili xe 

ukve Seicavs formaldehids. 

ultraiisferi gamosxiveba – TvaliT uxilavi eleqtromagnituri gamosxiveba 400-

dan 10 nanometramde talRis sigrZis diapazonSi. klasikuri damqrqalebis saintereso 

alternativas warmoadgens fizikuri damqrqaleba ultraiisferi gamosxivebiT. 

 ultraiisferi dasxiveba – ultraiisferi gamosxivebis gamoyeneba samkurnalo-

profilaqtikuri miznebisaTvis.  

ultrafiltracia– aris baromembranuli procesi, romlis dros siTxe wnevis qveS 

`CaiWyliteba~ naxevrad SeRwevadi tixris gansazRvruli zomis naxvretebSi 

(forebSi) zomebiT 0,5 nanometridan (nm) 0,05-0,1 mikro  metramde (). 

 

f 

fotoiniciatori – laqsaRebav masalaSi racionaluri gamyarebis funqciuri danamati. 

fotoiniciireba (dawyeba) damokidebulia ganaTebis intensiurobaze da temperaturaze. 

faSari(faSrisa) – gamofituli, fSvnadi. 
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ferisaditiurisinTezi– adamianis mxedvelobis Taviseburi mowyobiloba iZleva Te-

Tri feris miRebas speqtruli ferebis wiTlis, mwvanis da lurjis wanacvlebiT. 

fokaluri sibrtye– fokusze gamavali mTavari optikuri RerZis marTebuli sibrtye. 

fuZe– rTuli nivTiereba, romelic Sedgeba metalisa da hidroqsilis jgufisagan. 

fuqsini – anilinis wiTeli saRebavi. 

funqcia– movlena, romelic damokidebulia sxvaze da icvleba am sxva movlenis 

cvlilebis Sesabamisad. 

faza– Termodinamikuri sistemis yvela homogenuri nawilebis erToblioba, romlebic 

gare Zalebis zemoqmedebis ararsebobisas fizikurad erTgvarovani arian. 

formalSemcveli mwebavi nivTiereba (an Semkvreli) – gamoiyeneba daxerxili xe-

tyidan Sewebili namzadebis – Sreuli Selakis, mravalSriani parketis, dawebebuli 

ficris, jvaredis, xis masividan filis dasamzadeblad. 

fotosensibilizatori– naerTi, romelic agznebul mdgomareobaSi gadascems 

STanTqmul energias sxva molekulebs (rogorc wesi fotoiniciatorebs), xolo 

isini Tavis mxriv warmoqmnian Sualedur reaqciaunarian naerTs. 

fotoni– eleqtromagnituri talRa, romlis sigrZes gansazRvravs gamosxivebis are 

(berZ. fotos - sinaTle). rac ufro mcirea fotonis talRis sigrZe, miT ufro 

maRalia misi sixSire da Sesabamisad metia energia.  

 fotoni aris elementaruli nawilaki. 

futkris cvili– samSeneblo masala futkris fiWisagan, gamomuSavebuli futkris 

muclis jirkvlebiT. 

fotoefeqti– eleqtruli movlena, romelic warmoiqmneba nivTierebis sinaTliT ga-

naTebis dros, saxeldobr: nivTierebidan eleqtronebis gamosvla (fotoeleqtruli 

emisia), eleqtromamoZravebeli Zalis warmoSoba, eleqtrogamtarobis  cvlileba. 

fxvnilovani laqsaRebavi masalebi – sistemebi, romlebic fuZeSreze dadebis da 

Semolxobis Semdeg warmoqmnian laqsaRebovan dafarvas. 

finiS-firi – Tanamedrove maRali xarisxis mosapirkeTebeli masala, romelzedac aR-

niSnulia dekoratiuli dafarva specialuri fisebiT gaJRenTili da finiS-laqiT 

galaquli, romelic ar saWiroebs damatebiT damuSavebas. asxvaveben finiS-firis or 

saxes: postimpregati da predimpregati. 
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faqtura – (laT. factura – damuSaveba, agebuleba) – damuSavebis xasiaTi, rac gan-

sazRvravs risime (mag. qsovilis, minis, merqnis) garegnul saxes. 

foni – 1. ZiriTadi feri, toni, romelzedac ixateba suraTi, zedapiri, magaliTad, 

qsovilis, xaliCis, romelzec gamoyvanilia raime saxe; 2. risame ukana plani. 

fiTxi – liTonis grZeli firfita sxvadasxva daniSnulebis, magaliTad sagozis 

wasasmelad, saRebavis gasaqnelad da sxva. 

fori (berZ.)–nivTierebis nawilakebs Soris arsebuli sicariele, svreti. 

forianoba – forebis qona, forebis sixSire. 

funqcionaluri jgufi – atomi (halogeni) an atomTa jgufi (OH, CHO, COOH, 

NH2), romelic ganapirobebs ama Tu im klasis naerTebis Tvisebebs. 

fronts – avejSi uwodeben nakeTobis damTavrebas sxvadasxva formiT stilze 

damokidebulebiT. 

feriTi palitra (ferebis palitra)– ferebis da elferebis fiqsirebuli anawyobi 

(diapazoni), romelsac ama Tu im saxiT aqvs fizikuri da cifruli realizacia 

(ferebis atlasi, sistemuri feriTi palitra). 

formaldehidi – Zlieri gamaRizianebeli airi maRali toqsikurobiT. 

fotokatalizi – qimiuri reaqciis daCqareba, Sepirobebuli katalizatoris da 

sinaTlis erToblivi moqmedebiT. 

fotolizi (berZ. phus – sinaTle da lysis – daSla, gaxrwna, gamoyofa) – nivTierebis 

molekulebis daSla, STanTqmuli sinaTlis moqmedebis qveS. 

fisi – specialuri sunis mqone webovani wveni, romelsac gamoyofen haerze gamyarebadi 

wiwvovani mcenareebi.  

faradeis efeqti – optikurad ara aqtiuri nivTiereba magnituri velis zemoqmedebis 

qveS iZens sinaTlis polarizaciis sibrtyis brunvis unars, romelic vrceldeba 

velis mimarTulebis gaswvriv. efeqti aRmoCenilia 1845 wels. 

 

q 

qromoforebi – ujeri atomebis jgufi, romelic gansazRvravs naerTis fers. 

qimiuri bma – atomTa SekavSireba eleqtronuli bunebis urTierTqmedebis Sedegad. 
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qaRaldis xvedriTi wona– qaRaldis wona standartuli pirobebis dros. is Se-

jamebulia boWkos, damxmare Semvsebi nivTierebis da wylis wonisagan. 

qsilema(anu merqani) – miwiszeda ZarRviani mcenaris ZiriTadi wyalgamtari qsovili, 

oridan erT-erTi mcenaris gamtari qsovilis qvetipi, Tanabrad floemis-lavanTan (ix. 

nax.37). 

qromatizmi–gardamtexi optikuri garemos Tviseba, romelic dakavSirebulia feradi 

gamosaxulebis da sxivebis miRebasTan da warmoqmnasTan. 

 

R 

Rebva (dyeing) – saRebariT zedapiris feris Secvla (Seferva). 

Rrante – Rrmuli gzaze, amogdebuli TvaliT. 

Rrma beWdva – poligrafiaSi beWdvis xerxi sabeWdi formis gamoyenebiT, romelzedac 

ibeWdeba elementebi. 

 

y 

ynosva – sunis aRqmis da gansxvavebis unari. 

yvaviledi – yvavilebis dajgufebani mcenareze (magaliTad, mtevani, TavTavi da misT.). 

 

S 

Sida xaxuni (siblante)– siTxis an airis Sreebis paraleluri fardobiTi gada-

nacvlebis dros maT Soris warmoqmnili xaxunis Zalebi. siblantis mizezia moZ-

raobis (impulsis) raodenobis gadatana molekulebis mowesrigebuli moZraobiT, 

romlebic gadadian erTi Sridan meoreSi. 

Seqcevadi – ganviTarebis garkveuli aris Semdeg pirvandel mdgomareobaSi dabrunebis 

unari. 

Sponi: 

 sityva `furmier~ nasesxebia frangulidan `fournir~ me-16 saukuneSi da niSnavs 

process, romlis dros xdeba nakleb Zvirfasi merqnis dafarva Zvirfasi merqnis 

saxeobis SriT.  
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dReisaTvis cneba `Sponi~ normirebulia da niSnavs Txel furcels, romelic gamoeyofa 

mors an moris nawils axdiT, randviT an xerxviT. 

Sroba – laqsaRebavi msalis gadasvla Txevadi mdgomareobidan myar mdgomareobaSi. 

zogadad laqsaRebav teqnikaSi: fizikuri Srobis qveS igulisxmeba qimiuri reaqciis 

gareSe gamxsnelebis, aditivebis da damxmare nivTierebebis aorTqleba.  

 gamyarebis qveS igulisxmeba qimiuri reaqciis Sedegad afsk warmomqmnelis 

gakerva, amasTan gakerva niSnavs 3D badis warmoqmnas. 

Sitoviki – TanabarfrTiani mwerebis ojaxi, romelTa sxeuli zemodan gadafenilia 

cvilis fariT. Sitovikis saxeebi Zalian sxvadasxvanairia, isini gansxvavdebian zome-

biT da SeferilobiT. 

Selaki (holan. - schellak)– bunebrivi fisi, eqstraqcirebuli crufariani ojaxis rigi 

modgmis dedali mwerebisagan, romlebic parazitoben indoeTSi da aziis samxreT-

aRmosavleT qveynebSi zogierT tropikul da subtropikul xeebze.  

 Selaki kargad xsnadia tuteebis xsnarSi da dabal alifatur spirtebSi, sustad 

– benzolSi da TiTqmis uxsnadia benzinSi, cximSi da zeTSi. Selaki gamoiyeneba 

laqebis, saizolacio masalis dasamzadeblad, fotografiaSi. 

Sponireba – dafarva furcliT Txeli naturaluri xisgan. 

Semvsebi – nivTiereba, Semkvrel masaSidanamati, magram masSi xsnadi. 

Sagreni(ing. shagrren) – saRebavis zedapiri ar aris gluvi, magram odnav rogorc 

forToxlis qerqi. `forToxlis qerqi~ SeRebvis defeqtia da, Tavis mxriv, Sagrenis 

gamomxatveli. Sagrenis – `forToxlis qerqis~ miRebis ZiriTadi principia wnevis 

dakleba saRebavsaSxefze, saqSenis gadideba. 

SeRebva (colouring) – saRebaviT zedapiris dafarva an gaJRenTa. 

Stapi – mineralebis jgufis saxelwodeba, romelic iSleba dartymis dros gan-

sazRvruli mimarTulebiT. 

 

C 

`CarCo garekanSi~ – terminis qveS igulisxmeba e.w. fiWisebri fila HDF-bazaze. is 

miekuTvneba Semsubuqebul samSeneblo masalas. Semsubuqebuli masalebi – es izotro-

puli an anizotropuli masalebia, romelTa moculobiTi simkvrive naklebia, vidre 
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sawyisi nedleulis simkvrive an es aris erT an or ganzomlebaSi gamtkicebuli ma-

salebi, romelTa simkvrivis amaRlebas aRweven maTi moculobiTi simkvrivis aumaRle-

blad. 

 

c 

celuloza – polisaqaridia. celulozas makromolekulas aqvs wrfivi aRnagoba da 

warmoqmnis bunebriv boWkos. 

centridanuli Zala – Zalaa, romliTac moZravi materialuri (nivTieri) wertili 

moqmedebs sxva sxeulze (kavSirze), zRudavs mis moZraobas da aiZulebs imoZraos 

mrudxazovnad. 

ciani – naxSirbadis azotTan naerTi, Sxamiani ufero airi. 

cvari (nami)– atmosferuli teni, romelic ileqeba wylis patara wveTebiT gacivebis 

dros. 

celulozis nitrati – miRebis procesSi warmoqmnis burusovan fifqisebr 

nivTierebas.  

 celulozapolimeria, is Sedgeba daaxloebiT 3000 monomeruli rgolisagan 

molekuluri masiT daaxloebiT 5000.  

 celuloza – (laT. ujredi) mas xSirad ujrediss uwodeben. igi mcenareuli 

ujredebis mTavar Semadgenel nawils warmoadgens. ujredSi celuloza ar Sedis 

sufTa saxiT. igi ligninTan (aromatuli xasiaTis organuli nivTiereba), hemi-

celulozasTan, pentozanebTan, peqtinur nivTierebebTan (poligalaqturomJavebi) 

erTad gvxvdeba. yvelaze ufro sufTa celulozas warmoadgens bambis boWko, ro-

melic 92-95% celulozas Seicavs. celulozas Semcveloba merqanSi 40-60%-s 

Seadgens. celulozas damaxasiaTebeli Tavisebureba imaSi mdgomareobs, rom 

mcenareSi Semaval sxva organul nivTierebebTan SedarebiT, igi yvelaze ufro 

mtkicea. aqedan naTelia ujredisis rolic – igi ujredis kedlebis warmoqmnas 

emsaxureba da mcenareSi `ConCxs~ warmoqmnis. celuloza wylis moqmedebiT ar 

jirjvdeba, ar iZleva iodTan reaqcias (ar ifereba).  

 celulozis mikromolekulebs aqvT xazovani struqtura, maTi ganlageba 

uwesrigoa, ar arian erTi mimarTulebiT orientirebulni. 

cveTamedegoba – winaaRmdegoba, moxaxune detalebis gacveTisadmi. 
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cxeli Sroba – laqsaRebavi dafarvis Sroba iZulebiTi gaxurebiT. 

 

Z 

Zabva (meqanikuri) – Sida Zalebis sazomi, romelic sxeulSi warmoiqmneba gare 

zemoqmedebis gavleniT (datvirTva, temperaturis Secvla). 

 

w 

wyalbadi (laT. Hidrogenium) – ufero airi, haerze msubuqi, wyalSi ar ixsneba, 

JangbadSi iwvis, gemo da suni ara aqvs, Txevaddeba metad dabal temperaturaze. 

wyalbadis maCvenebeli (laT. pondusHydrogenli – wyalbadis Zala) – wyliani 

garemos xarisxis sazomi, romelic asaxavs mis mJavianobas an tuteanobas da raode-

nobrivad gamosaxavs xsnarSi wyalbadis ionebis koncentracias. Zalian gazavebul 

xsnarebSi is koncentraciis eqvivalenturia. 

wiTeli xe – xeebis zogierTi saxeebis merqani yavisferi tonalobiT, Cveulebriv 

mtkice, kargad eqvemdebareba damuSavebas, gamoiyeneba Zvirfasi sadurglo nakeTobeb-

isaTvis. 

winsarTebi. 

 izomeris saxelwodebaSi defisiT gamoyofilia Canacvlebuli radikalebis raode-

noba: di – ori, tri – sami, tetra – oTxi, penta – xuTi; pred – wina, wineTi, 

mono – erTi, poli – bevri, mravali, pre – Zalian, metismetad, bis – orjer 

aRebuli, bi – niSnavs ors;  

 bio– sxvadasxva samecniero terminebis rTuli sityvis nawili, aRniSnavs kavSirs 

organul cxovrebasTan, biologiasTan, magaliTad, biofizika, bioqimia, biografia;  

 foto – sityvis pirveli nawili dakavSirebuli sinaTlis movlenebTan, magaliT-

ad, fotoqimia, fotosfero;  

 erTeulebis aRniSvna:  

nano – 10-9n; mikro – 10-6;mili – 10-3m; santi - 10-2c; deci - 10-1d; deka – 

10da; kilo– 103k; mega – 106m; gekto – 102h; giga – 109G; tera – 1012T; piko - 

10-12p; femto– 10-15f; ato - 10-18a. 
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W 

Werami (Armeniaca vulgaris) - xexili vardisferTa ojaxisa, isxams momrgvalo-yviTel 

an mowiTalo-yviTel kurkian nayofs. 

Wili (Guncus) – tenian adgilebSi gavrcelebuli mravalwlovani balaxovani mcenare. 

 

x 

xsnari –homogenuri sistema (myari, Txevadi an airadi), romelic Sedgeba ori an orze 

meti qimiurad sufTa nivTierebisagan da maTi urTierTqmedebis Sedegad miRebuli 

produqtisagan. 

xe – bunebrivi foriani kompoziciuri masala. 

xvedriTi wona – sxeulis wonis fardoba imave moculobis wylis wonasTan 40C. 

xangamZle – mtkice, gaTvaliswinebuli xangrZlivi droiT. 

xisti – xelis SexebiT magari (mtkice), mkvrivi. 

xsnadoba – nivTierebis unari gaixsnas ama Tu im gamxsnelSi. 

 

h 

hibriduli sistemebi –marTvis sistemebis maTematikuri modelebi. 

hidrofiluri – wylis moyvaruli nivTiereba, romelic intensiurad urTierTqmedebs 

wyalTan. 

hidrofobuli – wylis moZule nivTiereba, romelic sustad urTierTqmedebs wyal-

Tan. 

halogenireba – organuli naerTis molekulaSi halogenebis (marilwarmomqmneli 

jgufis elementebis) Seyvana. 

hidrolizi – nivTierebis wyalTan urTierTqmedebis reaqcia, romlis drosac erT-

erTi nivTiereba mainc miiReba susti eleqtrolitis saxiT. 

hidrolizi – daSla nivTierebis wylis zemoqmedebiT bunebaSi. 
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hidrofiluroba (berZ. wylis siyvaruli)– nivTierebis wyalTan molekuluri ur-

TierTqmedebis intensiurobis maxasiaTebeli, wylis Sewovis kargi unari, zedapiris 

dasvelebadoba. 

Hhidrofobuloba (berZ. wylis SiSi) – molekulis fizikuri Tviseba, romelic 

`miiswrafis~ Tavidan aicilos wyalTan kontaqti. 

higroskopuloba (berZ. – teniani da  – dakvirveba) – zogierTi 

nivTierebis unari haeridan STanTqos wyliani orTqli an gasces teni. 

hibridi(laT. hibrida, hybrida – narevi, najeri) – organizmi an ujredi, genetikurad 

gansxvavebuli formebis gadajvaredinebiTmiRebuli. 

hibridizacia – sxvadasxva formisa da energiis atomuri orbitalebis Serwyma da 

gaTanabreba formiT da energiiT. 

heterogenuli – Sedgenilobis mixedviT araerTgvarovani. 

heterogenuli sistema – ori an ramdenime fazisagan Sedgenili sistema. magaliTad, 

wyali da mis zemoT orTqli. 

homogenuri – erTgvarovani Tavisi SedgenilobiT.  

 sawinaaRmdego – heterogenuli – nairgvarovani Tavisi SedgenilobiT an warmo-

SobiT. 

heliumi – qimiuri elementi, keTilSobili airi – wyalbadis Semdeg yvelaze msubuqi. 

heterocikluri kavSirebi(heterociklebi) – organuli kavSirebi, romelic Seicaven 

ciklebs, romelTa SemadgenlobaSic naxSirbadTan erTad Sedis sxva elementebis 

atomebic. 

homogenuri Termodinamikuri sistema – sistema, romlis SigniT ar aris gamyofi 

zedapiri da ganmacalkevebelia sistemis gansxvavebuli Tvisebebis da Sedgenilobis 

mqone mikroskopuli nawilakebis, magaliTad, airebis narevi, Txevadi da myari 

gamxsnelebi, aseve yvelanairi qimiuri erTgvarovani sxeuli, romelic imyofeba 

mTlianad romelime erT agregatul mdgomareobaSi.  

sistemas, romelic ver akmayofilebs am pirobebs, uwodeben heterogenurs, magaliTad 

dnobadi Tovli, notio orTqli. 

hidrolaqi – wyalSi xsnadi laqi. 
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bmis hemogelituri gaxleCa – sinaTlis da siTbos moqmedebis qveS mimdinareobs 

monomolekulurad.  

 bmis gaxleCas, romlis dros TiToeuli atomi saerTo wyvilidan Rebulobs erT 

eleqtrons, ewodeba homolituri(dam. ix. kovalenturi bmis – hemolituri gaxle-

Ca).  

 Tu bmis gaxleCis dros saerTo eleqtronuli wyvili rCeba erT atomTan, aseT 

gaxleCas ewodeba heterolituri. 

hidroqsili – OH– wylis naSTi. radikali, romelsac Seicavs spirti. 
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nax. 1.  Uumisayrdnobo sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 

 

 

        
nax. 2.  Uumisayrdnobo sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 
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nax. 3.  Uumisayrdnobo sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 

 
nax. 4.  Uumisayrdnobo sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 

 
nax. 5.  Uumisayrdnobo sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 
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nax. 6. Umisayrdnobiani sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 

                       
 

nax. 7.  Umisayrdnobiani sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 
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nax. 8.  Umisayrdnobiani sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 

 

                           
 

nax. 9.  Umisayrdnobiani sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 
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nax. 10.  Umisayrdnobiani sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 

                    
nax. 11.  Umisayrdnobiani sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 
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nax. 12.  Umisayrdnobiani sajdomi (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 

                       
nax. 13.  nati (aveji Zvel qarTul freskebSi, miniaturebSi da Wedur xelovnebaSi) 
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nax. 14.  saweri magida piupitriani (aveji Zvel qarTul freskebSi, miniaturebSi da 

Wedur xelovnebaSi) 

 

 

                 
nax. 15.  Ppiupitriani saweri magida (aveji Zvel qarTul freskebSi, miniaturebSi 

da Wedur xelovnebaSi) 
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nax. 16.  Ppiupitriani samuSao kaTedra (aveji Zvel qarTul freskebSi, minia-

turebSi da Wedur xelovnebaSi) 

 
 

nax. 17.  kidobani (aveji Zvel qarTul freskebSi, miniaturebSi da Wedur xelovne-

baSi) 
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nax. 18.  xonCa (aveji Zvel qarTul freskebSi, miniaturebSi da Wedur xelovnebaSi) 

 

        
                                 nax. 19. Aakvani 
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                   nax. 20. Ddabali samfexa skami – jorko 

 

              
 

                                 nax. 21. skivri 
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                                    nax. 22. skivri 

 

                    
                            nax. 23.   savarZeli – mestia 
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                              nax. 24.   savarZeli 

 

                       
 

                                nax. 25.   savarZeli 
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N                            nax. 26.  Ffila – gonio 

 

                   
                               nax. 27. skivri – mestia 
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                             nax. 28. skivri – mestia 

                 
 

                         nax. 29. savarZeli – korinTa 

 

 



244 
 

                  
                             nax. 30.   savarZeli – mestia 

 

   
 

 

                                 nax. 31.   Ddivani 
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                            nax. 32.   Ddivani – largvisi 

 

 

 
 

 

 

                              nax. 33.   sawoli – Cirdili 
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                    N           

                            nax. 34. savarZeli – mestia 

                 
 

                                    nax. 35. skivri 
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N                      nax. 36. AanaloRia (analogia) - mestia 
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                                 qarTuli xis WurWeli 
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                                qarTuli wnuli WurWeli 
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                            qarTuli xalxuri sakravebi 
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                           Tbiliseli “muzikantebi” 

 

 
  qarTuli xalxuri sakravebi sabWoTa droindel safosto markaze, 1990 weli 
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1. Ggulguli. 2. Gulisebri sxivebi. 3. Gguli. 4. sakorpeSre. 5. Llafanis Sre. 6. 

naqurTeni. 7. Kkambiumi. 8. Wliuri rgolebi. 
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1. Gganivi ganaxerxi. 2. grZivi ganaxerxi. 3. Tangencialuri ganaxerxi. 

 

N                   nax. 37. Mmerqnis struqtura 

 

 

 
                          nax. 38. Mmerqnis mikrostruqtura 
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   N                          nax. 39. xveuli merqniani 
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                                       nax. 40. 

 

 
N        nax. 41. Ffaqtorebi, romlebic gavlenas axdenen Srobaze da                           

                  laqsaRebavi sistemis gamyarebaze. 
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N                                  nax. 42 

 

 
N                                   nax. 43 
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                                       nax. 44 

 

                   
                                       nax. 45 
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                                       nax. 46. 
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                          nax. 47. ferTa koordinatebi 

                       
N                                       nax. 48. 
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N                                      nax. 49. 

 

 

 

                          
 N                                      nax. 50. 
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N                                     nax. 51. 

 

                                 
N                                     nax. 52. 
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N                                     nax. 53. 

                   
N             nax. 54. Kkedlis paneli Sida gamoyvanisaTvis 3D efeqtiT 
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            nax. 55. Kkedlis 3D paneli Sida gamoyvanisaTvis aluminisagan 

 

               
           nax. 56. Kkedlis 3D paneli damzadebuli polivinilqloridisagan 
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                nax. 57. K 3D paneli mdf-is (MDF) filisagan 

          
N                   nax. 58. 3D paneli merqanboWkovani filisagan. 
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Nnax. 59. Kkedlis gamoyvana 3D panelebiT merqanburbuSelovani filisagan. 
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N         nax. 60. Kkedlis gamoyvana 3D panelebiT naturaluri xisagan. 

 

         
N                        nax. 61. TabaSiris 3D panelebi 
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N                                     nax. 62. 

 

 
N                                       
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                                                                      3D printeri 

         
                             N         nax. 63 
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N                                       nax. 64. 
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N                                   nax. 65 

 
N                                     nax. 66. 
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SemoklebaTa sia 

 

1. lsm – laqsaRebavi masalebi; 

2. 2k-pur – orkomponentiani poliureTanuli; 

3. nc – nitroceluloza; 

4. lss – laqsaRebavi sistemebi; 

5. 2k-pu – orkomponentiani poliureTanuli sistemebi; 

6. pe – polieTeruli masalebi; 

7. ud – ultraiisferi dasxiveba/ultraiisferi dasxivebiT gamyareba; 

8. eg – eleqtronuli gamosxiveba/eleqtronuli gamosxivebiT gamyareba; 

9. pvq – polivinilqloridi. 

 

                              Gganmarteba 

 

bunebrivad Camoyalibebuli mcenaris saxelwodebaa – saxeoba (magaliTad, rcxila, 

fiWvi, muxa da a.S.). maT gaaCniaT mdgradoba. adamianis mier xelovnurad gamoyvanili 

nairsaxeobis saxelwodebaa – jiSi (antonovka, kexura, da a.S.). jiSebs mudmivad 

sWirdeba SenarCuneba, rom ar daemsgavson velur winapars. 

 

                                 damateba 

 

    gamJRenTi (antiseptiki) aris biocidebis Semcveli siTxe, romelic xeSi Rrmad 

aRwevs da icavs mas sokoebis zemoqmedebisagan. igi aseve mwersawinaaRmdego preparatis 

funqciasac asrulebs. 

sokoebi. sokoebi daiyofa - Tavisi bunebiT srulyofilebad (askomicetebi da bazidio-

micetebi) da arasrulyofilebad, xolo xis mimarT miyenebuli dazianebiT qro-

mogenulebad da xiT mkvebavebad. sokoebis zrdisa da gamravlebis xelSemwyobi faqto-

rebia: xis tenianoba, temperatura, Jangbadi, sinaTle, niadagis buneba. 

Qqromogenuli soko – iwvevs xis feris Secvlas nakeTobis meqanikuri maxasiaTeblebis 

Seucvlelad. soko ikvebeba ujredSi arsebuli minarevi nivTierebebiT (pirveladebidan 
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Saqari da saxamebeli) ise, rom arc ki exeba ujredis kedlebs (merqnis myar struqtu-

ras). 

xiT mkvebavi soko – iwvevs xis srul daSlas (lpobas), qromogenuli sokosagan gan-

sxvavebiT ikvebeba ujredis kedlebis Semadgeneli nivTierebebiT (celuloza da lig-

nini). Aamgvari zemoqmedebiT gamowveul Sedegs ewodeba xis kariesi (laT. caries–lpoba). 

xiT mkvebavi sokoebi (gansakuTrebiT bazidiomicetebi, aseve arasrulyofili sokoebi da 

askomicetebi) iwveven xis meqnikuri Tvisebebis  swraf Semcirebas, rac damcav 

struqturaSi mTavari prerogativaa. Kkariesis gamomwvevi sokoebi gvxvdeba da Cndeba 

maTi zemoqmedebis sawyis fazaSi xis Seferilobis Secvlamde, meqanikuri medegobis da 

wonis Camoyalibebamde. 

Ggavardisfereba – TeTri kariesis pirveli stadia, damaxasiaTebelia wiwvovani saxeo-

bebisaTvis. 

Gganacisfereba – TeTri kariesis pirveli stadia, damaxasiaTebelia farTofoTlovani 

saxeobebisaTvis (mag. wifeli). 

Yyavisferi kariesi – gamowveulia bazi diomicetebisagan (mag. Serpula lacrymans, Coni-

ophora puteana, Poria vaporaria, Lentinus lepideus),  romelTa sporebi gamoyofen fermentebs, 

rac Slis celulozas (TeTrs), xolo lignini (muqi) ki rCeba ucvleli. xe yavisferi 

Seferilobis aramyari kubebis an prizmebis formiT (kuburi kariesi) ibzareba. 

mwerebi – daiyofa or kategoriad:  

xis xoWoebi (Xilofagi) – xes anadgureben da da Ria feris kedlebian gvirabebs bur-

Raven. 

sokos xoWoebi (Xilomicofagi) - xeSi sokoebs anadgureben da muqi feris kedlebian gvir-

abebs burRaven. isini ar arian damazianeblebi, vinaidan matlebi ar burRaven grZel 

gvirabebs da xis Srobis dros ixocebian ( Xiloterus lineatus, Xiloterus domesticus) xeze 

gaCenili mwerebis ganviTarebis ciklia – (termitebis garda) mweri Tavisuflad debs 

kvercxebs xeSi, ramdenime dRis Semdeg kvercxidan ZiriTadad TeTri feris matli gam-

odis muqi feris keratiani qveda ybiT, riTic xidan ikvebeba. Mmweris saxeobidan da 

sxvadasxva garemo faqtorebidan gamomdinare matlis zrdis periodi SeiZleba Tveebidan 

wlebs Soris meryeobdes am periodis ganmavlobaSi matli xeSi grZel gvirabebs bur-

Ravs, ikvebeba, viTardeba da bolos zrdasruli mweri xdeba. xidan gamosvlisas is di-

afragmas xvrets, rac mas garemosTan aSorebs (Wiis parkidan gamosasvleli xvreli).  

Cveulebrivi rkili (an xoWo-rkili), xarabuzebi da termitebi – saqarTveloSi yvelaze 

gavrcelebuli mwerebia.  

                            es sayuradReboa 

 

  2014-2016 wlebSi evrokavSiris  sakonserciumo proeqtis RERAM-is (xis 

resursebis da energiebis efeqturi gamoyeneba) erT-erTi monawile iyo saqarTvelo, 

romlis xelmZRvaneli profesori, teqnikur mecnierebaTa doqtori, saqarTvelos 

metyeveTa asociaciis prezidenti batoni Teimuraz kandelaki gaxldaT. Mmisi nebarTviT 

am wignis fotoebis da ilustraciebis bolos davurTeT laqsaRebavebis da daWirxnuli 

haeris efeqturad gamoyenebis sailustracio informacia, romlis gamoyeneba 

darwmunebulebi varT warmoebas sagrZnob ekonomikur efeqts miscems. 
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                            es sainteresoa 

 

              merqnis qimiuri SedgenilobaM                
Mmerqnis Tvisebebi mniSvnelovnad damokidebulia qimiur Sedgenilobaze. wiwvovani 

saxeobis merqani lariqsisagan gansxvavdeba ligninis cota meti SemcvelobiT da 

gansakuTrebiT heqsizaniT mxolod wiwvovani saxeobis merqnis eqstraqtovani nivTierebis 

SedgenilobaSi hemicelulozebs Soris Warbobs fisovani mJaveebi. wliuri Sris ufro 

adreul zonaSi celuloza naklebia, vidre sagvianoSi. celuloza, lignini da 

eqstraqtovani nivTierebebi wiwvovani saxeobis naqurTenSi ufro naklebia, vidre gulSi. 

 zogierT lariqsis saxeobis (ifani, muxa) gulSi celuloza ufro metia, vidre 

naqurTenSi. totebis merqanSi celuloza 3-10 procentiT ufro naklebia, vidre xis 

tanSi. Qqerqi qimiuri elementebis SedgenilobiT mcired gansxvavdeba merqnisagan, magram 

mineraluri nivTierebebis raodenoba masSi metia, vidre merqanSi. qerqSi ZiriTad 

organul nivTierebebis Soris Tanafardoba agreTve sxvaa, aq mniSvnelovnad naklebia 

celuloza (gansakuTrebiT qerqSi). 

 

 



278 
 

 
 

 

 



279 
 

literatura 

 

## saqarTvelos erovnuli biblioTeka 

eleqtronuli 

biblioTeka 

www.nplg.gov.ge; 
PDF koleqcia 

uak 

1 

g. berZeniSvili, n. kenWaZe, z. CitiZe – ur-

TierTSenacvlebadoba da teqnikuri gazomvebi xis 

damuSavebaSi. saxelmZRvanelo, wigni I; Tbilisi, 

`teqnikuri universiteti~, 2003, 91 gv. 

5 
 674(075.8) +621.01 

+62-182.8 +681 
+620.1.08 

2 

g. berZeniSvili, n. kenWaZe – ur-

TierTSenacvlebadoba da teqnikuri gazomvebi xis 

damuSavebaSi. saxelmZRvanelo, wigni II; Tbilisi, 

`teqnikuri universiteti~, 2003, 75 gv. 

6 
674(075.8) +621.01 

+62-182.8 +681 
+620.1.08 

3 

g. berZeniSvili, n. kenWaZe – ur-

TierTSenacvlebadoba da teqnikuri gazomvebi xis 

damuSavebaSi. damxmare saxelmZRvanelo, testebi; 

Tbilisi, `teqnikuri universiteti~, 2004, 63 gv. 

14 

674(075.8) +621.01 
+62-182.8 +681 

+620.1.08  
b-571 

4 

g. berZeniSvili, n. kenWaZe – avejis kon-

struirebis meTodologia. damxmare sax-

elmZRvanelo TviTganaTlebisaTvis, Tbilisi, 

2005, 127 gv. 

7 
684.016.5(075) 

b-571 

5 
g. berZeniSvili – xis dasamuSavebeli Carxebi, 

saxelmZRvanelo, Tbilisi, 2011, 226 gv. 
12 674.05(075.8) 

6 

g. berZeniSvili – xis dasamuSavebeli sadurglo 

kombinirebuli Carxebi, damxmare saxelmZRvanelo, 

Tbilisi, 2011, 40 gv. 

13 674.05(075.8) 

7 

g. berZeniSvili, m.tefnaZe – avejis konstruirebis 

meTodologiis sistematizacia da srulyofa. 

damxmare saxelmZRvanelo, Tbilisi, 2011, 135 gv. 

9 684(075.8) 

8 
g. berZeniSvili – xis dasamuSavebeli Carxebi, 

saswavlo elementebi, Tbilisi, 2010, 92 gv. 
8 674.05(075.8) 

9 

g. berZeniSvili – sizustis normebi da alterna-

tiuli kontroli xis damuSavebaSi, saswavlo 

elementebi, Tbilisi, 2011, 78 gv. 

10 674.05(075.8) 

10 
g. berZeniSvili, m. tefnaZe – xis dasamuSavebeli 

Carxebi, testebi, Tbilisi, 2011, 90 gv. 
11 674.05(076.3) 

11 

g. berZeniSvili, m.xoStaria – avejis mopirkeTebis 

da gamoyvanis meTodologia. saqarTvelos xis 

damamuSavebelTa da avejis mwarmoebelTa asocia-

cia, Tbilisi, 2013, 146 gv. 

wignadi 
fondi 684.4 + 749 

 

 

 

 

 

 

 

 

 

 



280 
 

 

## 
saqarTvelos teqnikuri universitetis  

biblioTeka 
uak 

1 

g. berZeniSvili  

sizustis normebi da alternatiuli kontroli xis da-

muSavebaSi, saswavlo elementebi, Tbilisi, 2011, 78 gv. 

674.4.2(02) 
8 

2 

g. berZeniSvili 

xis dasamuSavebeli sadurglo kombinirebuli Carxebi, 

damxmare saxelmZRvanelo, Tbilisi, 2011, 40 gv. 

621.903.6(02) 
10 

3 
g. berZeniSvili, m. tefnaZe – xis dasamuSavebeli Carxebi, 

testebi, Tbilisi, 2011, 90 gv. 
621.903.6(075) 

1 

4 
g. berZeniSvili – xis dasamuSavebeli Carxebi, saswavlo 

elementebi, Tbilisi, 2010, 92 gv. 
621.9.02(075) 

1 

5 
g. berZeniSvili – xis dasamuSavebeli Carxebi, saxelm-

ZRvanelo, Tbilisi, 2011, 226 gv. 
621.903.6(02) 

11 

6 

g. berZeniSvili, m.tefnaZe – avejis konstruirebis 

meTodologiis sistematizacia da srulyofa. damxmare 

saxelmZRvanelo, Tbilisi, 2011, 135 gv. 

684.5(02) 
8 

7 

g. berZeniSvili, m.xoStaria – avejis mopirkeTebis da 

gamoyvanis meTodologia, saqarTvelos xis damamuSave-

belTa da avejis mwarmoebelTa asociacia, Tbilisi, 

2013, 146 gv. 

684.5(02) 
9 

 

1. jorj pieta, iurgen kine. merqani, damuSaveba da dekoratiuli gamoyvana. moskovi, 

2008, 395 gv. 

2. m. xazaraZe. qarTuli xalxuri xis WurWeli (aRmosavleT saqarTvelos mTianeTis 

eTnografiuli masalebis mixedviT). `mecniereba~, Tbilisi, 1988. 

3. t. xerxeuliZe. aveji Zvel qarTul freskebSi, miniaturebSi da Wedur xelovne-

baSi. nimuSebis krebuli, akademikos iv. javaxiSvilis redaqciiT. Tbilisi, 

saqarTvelos ssr mecnierebaTa akademiis gamomcemloba, Tbilisi, 1941, 31, LIV 

tabula. 

4. n. CubinaSvili. SuasaukuneTa qarTuli xis CuqurTma X-XI saukuneebi, sax-

elmwifo gamomcemloba `sabWoTa saqarTvelo~, Tbilisi, 1958, 115, 139 cxrili. 

5. Michael Dresdner, “The New Wood Finishing Book” – 1999. 

6. Bob Flexner, “Understanding Wood Finishing: How to Select and Apply the Right Finish” – 

2010. 

7. Fine Woodworking, “Best Finishing Techniques”- 2011. 240 pages. 

8. T. sariSvili. avejis konstruireba. Tbilisi, 2015. 

 

 

 



281 
 

 

                                   sarCevi 

winaTqma...................................................................................................................................................................................5 

merqani – avejis warmoebis mniSvnelovani masala, misi upiratesobebi, naklovanebebi, 

avejis arCevis argumentebi, xeze momuSave xelosnebis SromiTi saqmianoba, mopir-

keTebis da gamoyvanis amocanebi, durglis profesiuli saqmianobis Teoriuli sa-

fuZvlebi, Zveli qarTuli aveji, laqsaRebavi masalebis xarjis standartuli er-

Teuli, nanoteqnologiis SesaZleblobebi laqsaRebavi sistemebis dargSi, zedapiris 

Sesabamisi damuSavebis mimarT mTavari moTxovnebi, laqsaRebavi sistemebis gamoyenebis 

mokle istoria 

pirveli kari ................................................................................................................................................................... 11 

Tavi I. merqani da merqnis masalebi .............................................................................................................. 11 

1.1. merqnis makro- da mikro-struqturebi.............................................................................................11 

ori cneba `xe~ da `merqani~, makrostruqturis ganmarteba, misi ganxilva sam 

ZiriTad ganaxerxSi, ZiriTadi erTeulebi, mikrostruqturuli qsovilis 

warmomqmneli ujredebi, organuli nivTierebebis jgufebi, elementebis procentuli 

Sedgeniloba, merqnis elementaruli qimiuri Sedgeniloba, Taviseburebebi 

damokidebuli qimiur Sedgenilobaze, forovani struqtura, foTlovani merqnis 

WurWlebi (ZarRvebi), merqnis forianobis mniSvneloba 

1.2. merqnis fizikuri da teqnologiuri Tvisebebi..........................................................................15 

merqnis Sedgeniloba, damaxasiaTebeli anizotropia, moculobiTi simkvrive, 

samomxmareblo Tvisebebi  

1.3. merqnis aRnagobis da Tvisebebis gavlenadamuSavebis teqnologiaze..........................16 

durglis namzadebTan Sexebis sibrtyeebi, merqnis masalebis SerCevis Taviseburebani, 

damuSavebaze gavlenis maxasiaTeblebi – hidroskopuloba, SeSroba, gajirjveba, 

mikrostruqtura, simtkice, simagre, wliuri rgolebi, teqstura. 

ricxviTi programuli marTvis centrebi 3, 4 an 5 samarTavi RerZebiT, dasamuSavebe-

li masalebi, minifabrikis ONLINE programa, damuSavebis operaciebi, `nestingis~ 

meTodi, dasamuSavebeli centrebis upiratesobebi 

1.4. merqnis maxasiaTebeli tenis mimarT................................................................................................20 

merqnis tenianobis gavlena, wylis sorbciuli Tvisebebi da kapilaruli STanTqma 



282 
 

(amboluturi mSrali, boWkoebis gajereba, gajereba wyliT), wonasworuli 

tenianoba, misi Semcireba 

1.5. merqnis gajirjveba, SeSroba da simagre........................................................................................21 

SeSrobis da gajirjvebis sidideebis sami mimarTuleba, merqnis teqnologiuri 

simagre, misi SerCevis gansakuTrebuli mniSvneloba, laqsaRebavi sistemebis Srobaze 

da gamyarebaze momqmedi faqtorebi 

Tavi II. merqnis qimia da Sedgeniloba ....................................................................................................... 22 

2.1. merqnis Semadgeneli nawilebi..............................................................................................................22 

merqnis ZiriTadi Semadgenlobis–ligninis, hemicelulozis, celulozis funqciebi, 

feris Secvlis da danafotebis mizezebi, merqnis sxva Semadgenlebis gavlena 

Senaxvaze, Tvisebebze da Rirebulebaze, araorganuli komponentebi, cximebi, 

eqstraqtovani nivTierebebi, bunebrivi fisebi, wyalbadis maCvenebeli pH, garemos 

gavlena dafarvaze, merqnis naklovanebebi, merqnis aqtiuri mJavianoba, merqnis 

damcveli saSualebebi 

2.2. merqnis qimiuri da Termuli modifikacia...................................................................................27 

modifikaciiT zogierTi Tvisebebis gaumjobeseba, merqnis daacetilireba, modifika-

cia melaminSemcveli fisebiT, Termomerqani, kompoziciuri masala merqnisagan da 

plastikisagan (WPC), misi Sedgeniloba 

2.3. xis saxeobebi gamoyenebuli dekoratiuli damuSavebisaTvis...........................................29 

merqnis masalebis Rirebulebebi, naklovanebebi, merqnis saxeobebi sadurglo samuSa-

oebebis mixedviT, xis saxeobebi xis WurWlis da qarTuli xalxuri sakravebis da-

samzadeblad, xis saxeobebis– bzis, msxlis, vaSlis, nekerCxalis mTis bokvis, Saqri-

ani nekerCxalis, Wadris, aryis, rcxilis, wiTeli wifelis, muxis, cacxvis, 

Txmelis, fiWvis, meqanikuri maxasiaTeblebi, saxarato saqmianobisaTvis gamosadegoba, 

gamoyenebis sfero, masalis SerCevis gasaTvaliswinebeli faqtorebi 

meore kari. mopirkeTeba ........................................................................................................................................... 35 

Tavi III.  feri da misi Semdgenebi ............................................................................................................... 35 

3.1. sinaTlis da feris fizikuri arsi...................................................................................................35 

sinaTlis gansazRvra, mzis TeTri feri, ferebis uwyveti cvlis rigi, xilu-

lispeqtris sami zona, sagnebis xilva, aqromatuli da qromatuli ferebi, ferebis 

jgufebi, sikaSkaSis erTeuli, adamianze ferTa zemoqmedeba, Tvalis mowyobiloba, 

receptorebi, receptorebis tipebi, feris da sinaTlis urTierTqmedeba, feris 



283 
 

cvlileba mzis sxivebis zemoqmedebiT, feris unari daamZimos an Seamsubuqos kon-

struqciebi, avejis feris da dasamuSavebeli masalebis SerCevis safuZvlebi 

3.2. feris aditiuri sinTezi........................................................................................................................38 

feris miRebis procesi, miRebis xerxi, sinTezis ori nairsaxeoba 

3.3. feris subtraqtuli sinTezi...............................................................................................................39 

feris miRebis procesi, miRebis xerxi, ZiriTadi da damatebiTi ferebi, feradi 

modeli, ferebis maxasiaTeblebis regulireba, oTxferi modeli 

3.4. ferebis Sefaseba..........................................................................................................................................40 

ricxviTi standartebis damuSavebis aucilebloba, mxedvelobis samferi Teoria, 

ferebis koordinatebi, kolorimetriis meTodebi, samgazomilebiani gazomva, ferebis 

etalonis sistemebi 

3.5. ferebis sivrce..............................................................................................................................................42 

ganaTebis saerTaSoriso komisia CLE, damoukidebeli kolorimetriuli sistemebi, 

aditiuri da subtraqtuli sinTezebis kolorimetriuli sistemebi, feris sivrcis 

saerTaSoriso standarti, interfeisis LCH muSaobis warmodgena, ferebis tonebis 

gansazRvra, ferebis Sefaseba CLE2000, `elifsuri aRwera~, bilmaieris wesi 

Tavi IV.  moculobiTi zedapiris mopirkeTeba .................................................................................... 44 

4.1. mopirkeTebis 3D-teqnologiebi...........................................................................................................44 

galaqvis da SeRebvis cnobili meTodebis naklovanebebi, 3D-teqnologiis operaciebi, 

teqnologiis upirtesobebi, martivi vakuumuri mowyobilobebi, membranuli da umem-

brano wnexebi, samganzomilebiani membranuli wnexebi, wnexvis procesi sinqronuli 

dawoliT 

4.2. teqnologiebi da masalebi 3D-panelebis damzadebisaTvis................................................48 

3D-panelebis upiratesobebi, damzadebis etapebi, finiSuri dafarvis masalebi, 3D-

panelebis dasamzadebeli masalebi (alumini, polivinilqloridi, filebi, MDF, mer-

qanboWkovani, merqnburbuSelovani, naturaluri xe, TabaSiri), nawiburebi 3D da 

ABS, tradiciuli Sponis mimarT inovaciuri midgoma. 

4.3. 3D da 2D polivinilqloridis firebizedapiris mopirkeTebisaTvis.......................52 

firebi nakeTobis gadakvrisaTvis, kaSirebisaTvis, laminirebisaTvis, dekoratiuli 

polivinilqloridis firebis tipebi, kategoria, masala, ZiriTadi nakeTobebi, 

mowyobiloba 

4.4. 3D-beWdva merqnis masalebis gamoyenebiT.......................................................................................54 



284 
 

samganzomilebiani 3D-printerebi masalebisaTvis merqnis fuZeze 

4.5. beWdvis 4D teqnologiebi – safuZveli, `programirebuli nivTierebis~ 

SeqmnisaTvis.........................................................................................................................................................55 

programuli materia, damuSavebis mimarTuleba, elementaruli elementebi 

(`vokseli~ da `pikseli~), xisti da rbili vokselebi, 4D-printeris dinamikuri 

komponenti, programirebuli nivTierebis muSaobis principi, 3D-beWdvis SesaZle-

bloba, programirebuli masalebis upiratesobebi, atmosferomedegi 4D-teqnologia 

mesame kari 

gamoyvana ............................................................................................................................................................................ 58 

Tavi V. laqsaRebavi dafarvis sistemebi .................................................................................................. 58 

5.1. Sida daniSnulebis merqnis masalebis SeRebva...........................................................................58 

laqsaRebavi masalebis ori tipi, jgufebi, masalebiT Sesasrulebeli procesebi, 

procesis daniSnuleba, dafarvis xarisxze momqmedi faqtorebi, damcav-dekoratiuli 

SeRebvisaTvis laqsaRebavi masalebis SerCevis moTxovnebi, gamoyenebuli masalebis 

tipebisagandamokidebulebiT laqsaRebavi dafarvis Tvisebebis safuZvelze sxvadasxva 

dekoratiuli efeqtebis miRebis SesaZlebloba, SesaRebi nakeTobebis dayofa fun-

qciuri daniSnulebis mixedviT, antiseptiki, sakalase, lariqsis nakeTobebis SeRebva 

5.2. beicebi................................................................................................................................................................61 

merqnis da qsovilis SeRebvis procesebissiaxlove da erTnairi nedleulis da 

msgavsi teqnologiebis gamoyenebis SesaZleblobebi, fersaWeris amocana, Tanamedrove 

beicebis da specialuri fersaWerebis SesaZleblobebi, beicebis samrewvelo isto-

ria, saRebrebi, mJavuri saRebrebi (anionuri), liTonkompleqsuri saRebrebi, sub-

stanciuri (pirdapiri) saRebrebi, pigmentebi, gamxsnelebi, afskwarmomqmnelebi, 

danamatebi, beicebis klasifikacia 

5.3. ZiriTadi moTxovnebi beicebis recepturebisadmi....................................................................64 

moTxovnebis nusxa, zedapiruli efeqtebis saxeebi, rustikis efeqti, feriTi gad-

awyveta (koloriti), merqnis tipi da zedapiris winaswari damuSaveba, dafarvis-

dadebis xerxi da teqnologiuri parametrebi, dafarvis dadebis teqnologia 

5.4. merqnisaTvis samrewvelo beicebis gamoyeneba............................................................................66 

CaZirviT SeRebisaTvis, SesxurebisaTvis wyalSi xsnadi beicebi organuli 

gamxsnelebis SemcvelobiT 

Tavi VI. nitrocelulozuri laqsaRebavi masalebi .......................................................................... 68 



285 
 

6.1. nitrocelulozuri masalebis Sedgeniloba...............................................................................69 

nitroceluloza, gamxsnelebi, plastifikatorebi, afskwarmomqmnelebi, pigmentebi, 

Sevsebebi, aditivebi, nitrocelulozis masalebis recepturebi, nitrocelulozis 

masalebi-sagruntoebi, nitrocelulozis mniSvnelovani Taviseburebebi da gamoyeneba 

Tavi VII. mJavagamyarebuli laqsaRebavi masalebi ............................................................................... 75 

7.1. mJavagamyarebuli masalebis Sedgeniloba.......................................................................................75 

afskwarmomqmnelebi, aminis fisebi, alkidis fisebi, nitroceluloza, gamamyareblebi, 

gamxsnelebi, sxva ingredientebi, mJavagamamyarebeli masalebis gamoyenebis magaliTebi 

Tavi VIII.  orkomponentiani poliureTanuli sistemebi  ............................................................... 78 

8.1. orkomponentiani poliureTanuli masalebis Sedgeniloba..................................................78 

afskwarmomqmnelebi, polieTeris fisebi, poliakrilatis fisebi, alkilis fisebi, 

kompoziciuri afskwarmomqmnelebi, gamamyareblebi, gamxsnelebi, pigmentebi, Semvsebebi 

da aditivebi 

8.2. orkomponentiani poliureTanuli masalebis gamoyenebis teqnologiebi...................80 

masalis sicocxlis unarianoba, gamoyeneba, Tvisebebi, dadebis meTodebi, laqebi, sa-

grunto, pigmentirebuli masala 

Tavi IX.  ujeri polieTeruli masalebi ................................................................................................ 82 

9.1. polieTeruli masalebis Semadgenloba..........................................................................................82 

ujeri polieTeris fisebi, ujeri polieTerebis fisebi parafinis damatebis 

saWiroebiT, haerze gamyarebuli ujeri polieTerebi (pewiani polieTerebi), mono-

merebi – aqtiuri ganmzaveblebi, gamamyareblebi da damCqareblebi, polieTeruli 

sistemebis sxva Semadgeneli nawilebi 

9.2. polieTeruli masalebis dadeba.........................................................................................................85 

dadebis meTodebi, merqnis izolirebis saWiroeba, maRalpewiani zedapirebis miReba, 

polieTeruli masalebis gamoyenebis teqnologiuri rekomendaciebi 

Tavi X. radiaciiT gamyarebuli laqsaRebavi masalebi .................................................................... 86 

10.1. ultraiisferi dasxivebiT gamyarebuli laqsaRebavi masalebis Sedgeniloba.....90 

afskwarmomqmneli, ujeri polieTerebi, akrilis afskwarmomqmneli epoqsiakrilatebi, 

rTuli da martivi polieTeruli akrilatebi, ureTanuli akrilatebi, izo-

cianaturi akrilatebi Dual-Cure sqemis mixedviT, polimerizirebuli monomerebi, 

fotoiniciatorebi, fotoiniciatorebi ultraiisferi dasxivebiT gamyarebuli sis-

temebisaTvis 



286 
 

10.2. merqnisaTvis pigmentebi, Semvsebebi da damqrqaleblebi ultraiisferi 

dasxivebiT gamyarebul dafarvaSi.........................................................................................................96 

pigmentebi, Semvsebebi, mbzinvarebis damqrqaleba/Semcireba, ultraiisferi dasxivebiT 

gamyarebuli masalebis pewis xarisxis damqrqaleba/Semcireba, eqsimeruli ul-

traiisferi dasxiveba. eqsimeruli ultraiisferi dasxivebiT gamyarebuli dafarvis 

sistema,aditivi, inhibitori, stabilizatori 

10.3. ultraiisferi dasxivebiT inicirebuliradikaluri polimerizaciis  

meqanizmi..............................................................................................................................................................101 

radikaluri polimerizaciis inhibireba haeris JangviT, gamWvirvale plastikuri af-

skis gamoyeneba rogorc damcavi masala, fotoiniciatoris maRali koncentracia, 

parafinis cvilis damateba, ultraiisferi dasxivebiT gamyareba inertuli airis at-

mosferoSi, merqnis 3D samganzomilebiani nakeTobebi, ormagi bmebis konversia da 

Sewebebis temperatura ultraiisferi dasxivebiT gamyarebis dros 

10.4. ultraiisferi dasxivebiT gamyarebuli laqsaRebavi masalebis 

dasadebi danadgarebi...................................................................................................................................106 

avejis da karebis SeRebva, nakeTobebis damuSaveba ultraiisferi dasxivebiT 

gamyarebuli laqebiT, pigmentirebuli ultraiisferi dasxivebiT gamyarebuli dafar-

va, valcvis procesi Sexamebuli arapirdapir Rrma beWdvasTan laminatis 

iatakisaTvis, avejis warmoebaSi arapirdapiri beWdvis procesi, ultraiisferi 

dasxivebiT gamyarebuli sistemebi vakuumuri danadgarebisaTvis, erTSriani ul-

traiisferi dasxivebiT gamyarebuli sistemebi, orSriani ultraiisferi dasxivebiT 

gamyarebuli sistemebi, parketis samrewvelo SeRebva ultraiisferi dasxivebiT 

gamyarebuli SedgenilobebiT valcvis meTodiT, ultraiisferi dasxivebiT 

gamyarebuli – praimerebi, safiTxnebi, sagruntoebi korundis damatebiT, sa-

gruntoebi korundis damatebis gareSe, specialuri sagruntoebi, damfaravi laqebi, 

antiabraziuli mdgradoba korundis gareSe, kawvris mdgradi dafarva, ul-

traiisferi daxivebiT gamyarebuli zeTebi aRwarmoebuli nedleulis bazaze, sxva 

ultraiisferi dasxivebiT gamyarebuli produqtebi parketis SeRebvisaTvis, parket-

is iatakis mdgradobis Semowmeba gacveTisadmi, meTodi dafuZnebuli wonis da-

kargvaze, gamocdis vizualuri meTodi 

Tavi XI. wylis laqsaRebavi masalebi ....................................................................................................... 115 

11.1. wylis laqsaRebavi masalebis Sedgeniloba...............................................................................116 



287 
 

afskwarmomqmnelebi, pirveladi dispersia, emulsiebi, meoradi dispersiebi, poli-

ureTanuli dispersiebi, ultraiisferi dasxivebiT gamyarebuli poliureTanuli 

dispersiebi, sxva polimeruli dispersiebi, gamamyareblebi da aqtiuri ganmzaveblebi, 

poliizocianatebi, aziridinebi, silanebi, aqtiuri ganmzaveblebi orkomponentiani 

poliureTanuli masalebisaTvis, recepturis sxva komponentebi 

11.2. wylis laqsaRebavi dafarvis sistemebi......................................................................................120 

erTkomponentiani wylis masalebi, erTkomponentiani wylis aramkeravi ganivi qimiuri 

bmebis arwarmomqmneli masalebi, erTkomponentiani wylis TviTmkeravi ganivi qimiuri 

bmebis warmomqmneli masalebi, ultraiisferi dasxivebiT gamyarebuli erTkomponen-

tiani wyalSi xsnadi sistemebi, orkomponentiani poliureTanuli wylis masalebi, 

madozirebeli da asarevi mowyobilobebi orkomponentian masalebisaTvis, meqanikuri 

madozirebeli sistemebi, eleqtronikiT marTvis madozirebeli sistemebi, ultra-

iisferi dasxivebiT gamyarebuli wylis orkomponentiani poliureTanuli masalebi 

11.3. wylis laqsaRebavi masalebis gamoyeneba....................................................................................123 

Taviseburebebi, magari merqanboWkovani filebis SeRebva, samzareulos avejis SeReb-

va, skamebis SeRebva, kibis safexurebis SeRebva 

11.4. zeTebi, cvilebi, naturaluri fisebi..........................................................................................130 

Tavi XII. fxvnilovani laqsaRebavi masalebi ........................................................................................ 133 

fxvnilovani SeRebvis da teqnologiebis ganviTareba, teqnologiuri da inovaciuri 

upiratesobebi, fxvnilovani laqsaRebavi masalebiT SeRebili nakeTobebis palitra, 

fxvnilovani teqnikiT bazris segmentis dakavebis SesaZleblobebi, Termoreaqtiuli 

da Termoplastikuri masalebi, damaxasiaTebeli fraqciuli Sedgeniloba, fxvnilo-

vani laqsaRebavi masalebiT damuSavebis dros saWiro moTxovnebis Sesruleba 

12.1. Termogamyarebuli fxvnilovani masalebi..................................................................................135 

Termogamyarebuli masalebis Sedgeniloba, Semvsebebi, aditivebi, Termogamyarebuli 

Sedgenilobebi afskwarmomqmnelis fuZeze, akrilis fisebi, epoqsidebi, gajerebuli 

polieTeruli fisebi, daminianebis temperatura, afskis warmoqmna 

12.2. ultraiisferi dasxivebiT gamyarebuli fxvnilovani masalebi..................................137 

lxobis da gamyarebis procesebis dacalkeveba, degazaciis da daskdomis regulireba, 

ultraiisferi dasxivebiT gamyarebuli dafarvis ZiriTadi komponentebi, fo-

toiniciatorebi, mqrqali da teqsturuli zedapirebis miRebis saSualebebi 

12.3. merqnis da merqnuli masalebis zedapirebis momzadeba SeRebvisaTvis...................138 



288 
 

eleqtrostatikuri fxvnilovani SeRebvisaTvis zedapiruli da moculobiTi winaRo-

ba, gamyarebis temperatura, wonasworuli tenianoba, afskis dazianebis safrTxe, 

fxvnilovani meTodiT SeRebvisaTvis gamosadegi masalebi, izotropiuli da hidro-

fobuli Tvisebebi, haeris tenianobis gavlena eleqtrul Tvisebebze da af-

skwarmomqmnelis degazaciis procesze, MDF-substratis vargisianobis faqtorebi 

12.4. merqnis masalebis winaswari momzadeba.....................................................................................140 

dasadebi zedapiris sigluvis aucilebloba, e.w. `forToxlis qerqis~ warmoqmnis 

pirobebi, xexvis procesis gansakuTrebuli moTxovnebi, maRali optikuri fxvnilo-

vani dafarvis miReba, Termuli gauToeba, MDF-masalis eleqtrogamtaroba, misi am-

aRlebis meTodebi, MDF-filebis axali Taoba 

12.5. fxvnilovani dafarvis dadeba da gamyareba.............................................................................142 

fxvnilovani masalis dadeba fxvnilis nawilakebis eleqtrostatikuri damuxtviT, 

damuxtvis Seqmnis ori procesi, fxvnilovani masalebis gadnobis da gamyarebis te-

qnologiebi, ultraiisferi dasxivebiT gamyarebuli fxvnilovani Sedgenilobebis 

dadeba, SeRebvis standartuli procesi, ultraiisferi dasxivebiT gamyarebuli 

fxvnilovani laqsaRebavi masalebis farTo gavrcelebis damabrkolebeli faqtorebi 

Tavi XIII. gamosayvani dekoratiuli firis SeRebva ........................................................................ 146 

13.1. dekoratiuli firisaTvis qaRaldis fuZe................................................................................146 

dekoratiuli qaRaldis gaJRenTa, impregnati, predimpregnati 

13.2. laqsaRebavi masalebi firebis gamoyvanisaTvis......................................................................149 

nitrocelulozis laqebi, polieTeruli masalebi, mJavagamamyarebeli laqsaRebavi 

masalebi, orkomponentiani polieTeruli laqebi, wyalSi xsnari masalebi, ul-

traiisferi dasxivebiT/eleqtronuli gamosxivebiT gamyarebuli masalebi 

13.3. dekoratiuli firebis tvifvra......................................................................................................152 

meqanikuri tvifvra, fiziko-qimiuri tvifvra 

Tavi XIV. merqnis da merqnuli masalebis momzadeba ...................................................................... 153 

xexva, saxexi saSualebebi da maTi matareblebi, xexvis procesebi da saxexi agre-

gatebi, gagluvebis procesi (meqanikuri, Termuli), gaTeTreba 

Tavi XV. merqanze laqsaRebavi masalebis dadebis meTodebi ...................................................... 158 

CaZirva, gadavleba, damuSaveba dolSi, Sesxureba, dasxma, valcebiT dadeba, SeRebva 

vakuumis kameraSi, danadgarebis moqmedebis principi 

Tavi XVI. merqnis feris cvlileba da narCeni emisia .................................................................. 167 



289 
 

merqnis Seferiloba, damcavi saSualebebis SerCevis kriteriumebi, SeRebili zeda-

piridan narCeni emisiebi, axali avejis sunis Sedgeniloba, narCen emisiaze gavlenis 

faqtorebi 

ganmartebiTi leqsikoni............................................................................................................................................173 

fotoebi, naxatebi da ilustraciebi.............................................................................................................229 

danarTi........................................................................................................................................................................  275 

literatura............................................................................................................................................................. 281 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 



 
 

 

 

 

 

 

 

 

kompiuteruli uzrunvelyofa- irina Raribianisa (saqarTvelos 

teqnikuri universiteti) 

 

koreqtor-redaqtori – lia moseSvili (gamomcemloba `saqarTve-

los macne~) 

 

wignis garekanis dizainis avtori - daviT gvasalia 

(am wignis avtorebi baton daviT gvasalias did madlobas 

vuxdiT gaweuli daxmarebisaTvis) 

 

gamomcemloba: 

Sps `dani~, q. Tbilisi, ak. wereTlis gamz. #112 (mob. 599 789 003) 

 

 

 

 

fasi saxelSekrulebo 

 


	Page 1

