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Abstract 

 

 Nowadays the protection of cultural heritage is one of the most important 

problems that is arisen in the society. In the last decade has created a critical situation, 

when the historical - cultural heritage more and more is threatened by the destruction 

caused due environmental problems. 

In the period of global technical and environmental problems for mankind 

especially are necessary improvement and development of evaluating the methods for 

technical state of historical - cultural monuments. For the protection of cultural 

monuments as the theoretical and methodological base of human activity regulation 

should be the main environmental laws, scientific potential of knowledge in the field 

of Material Science, collected by technical diagnostics and monitoring methods data. 

 The full volume of the work consists from 167 pages, it includes an 

introduction, five chapters, conclusion and references that consists from 73 titles. 

 In the introduction is presented the actuality of theme, scientific novelty and 

practical value of work.  

 In the first chapter are considered the review of historical - cultural monuments 

technical ecological state and necessity modern methods of their technical state 

evaluation in order to their conservation. 

 In the second chapter are considered the methodology of technical state 

evaluation, it’s level, overall structure, research methods and information resources.

 In the third chapter are considered the new methods of historical – cultural 

monumants state technical and environmental diagnostic. 

 In the fourth chapter are considered the research methods of historical 

monuments foundation’s state. Exact diagnostics of damaged boulder-rock stones and 

solutions, as well as the quantitative evaluation. 

 In the fifth chapter are considered organizational structure of monuments 

state's monitoring researches and are given examples of carried out by developed 

methodology researches. 

 The results of the thesis work are implemented in the practical research works 

and given in the thesis as examples. 
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შესავალი 

 

 kulturuli memkvidreobis dacva erT-erTi yvelaze 

mniSvnelovani problemaa, romelic dgas sazogadoebis winaSe. 

bolo aTwleulebSi Seiqmna kritikuli situacia, rodesac 

istoriul-kulturul memkvidreobas ufro da ufro emuqreba 

ganadgureba, rac gamowveulia ekologiuri problemebiT. 

tradiciul mizezebs, rogoricaa _ Secdomebi restavraciisas, 

rekonstruqciisas, qalaqmSeneblobis da meurneobis saqmianobis 

zemoqmedeba, daemata garemomcveli dabinZurebuli garemos 

moqmedebisgan gamowveuli mizezebi. es amZimebs rRvevis adre 

cnobil mizezebs, radgan rRveva xdeba araprognozirebadi, 

umarTavi da matulobs katastrofuli Sedegebi. Zeglebis 

dazianeba iwvevs, obieqtis da teritoriis esTetikur, istoriul, 

samecniero, socialur da materialuri Rirebulebebis 

ucilobel kargvas. 

 globaluri teqnikuri da ekologiuri problemebis 

periodSi kacobriobas gansakuTrebiT sWirdeba istoriul-

kulturuli Zeglebis teqnikuri mdgomareobis Sefasebis 

meTodebis daxvewa da ganviTareba. kulturis Zeglebis 

dacvisaTvis kacobriobis saqmianobis regulirebis Teoriuli da 

meToduri baza unda gaxdes ekologiis saerTo kanonebi, 

masalaTmcodneobis dargSi codnis samecniero potenciali da 

monitorigis meTodebiT dagrovebuli monacemebi. 

 1998 wlis aprilSi stokholmSi gansazRvruli iqna qveynebis 

kulturuli politika `mdgradi ganviTarebis~ koncefciis 

farglebSi. `mdgradi ganviTareba~, romelic ar aris 

dafuZnebuli kulturaze – usuloa da ar SeiZleba iyos mdgradi. 

aqedan gamomdinareobs, rom mxolod ekologiuri koncefcia 

(mecnierulad ufro metad dasabuTebuli) ekologiuri 

katastrofebis periodSi iZleva saSualebas SenarCunebuli da 

daculi iqnas bunebrivi garemo da kulturuli memkvidreoba, 

rogorc erTi mTliani. kulturuli memkvidreoba da misi 



16 

materialuri Semadgenlebi – arqiteqturuli Zeglebi – 

warmoadgens dedamiwis ekosistemis ganuyofel nawils, planetis 

inteleqtualuri potencialis informaciul resurs, romlis 

SenarCunebac aucilebelia momavali TaobebisaTvis. igi aris 

sulieri sazrdo, kulturis, codnis, xelovnebis da 

gamocdilebis wyaro momavali TaobebisaTvis. pirvelxarisxovan 

amocanas, Zeglebis SenarCunebasTan erTad, warmoadgens mocemuli 

memkvidreobis da informaciis Seswavla. 

 arqiteqturuli Zeglebis da yvela maTi funqciis 

Rirebulebis SenarCunebisaTvis saWiroa ufro srulyofili da 

efeqturi sistema misi mdgomareobis kompleqsuri marTvisaTvis. 

aucilebelia informacia sistemis (are, ekologiuri faqtorebi, 

romlebic moqmedeben obieqtze da a.S.), struqturis da Zeglebis 

masalebis Tvisebebis Sesaxeb urTierTqmedebis Sedegebis da 

Zeglebis SesaZlo dazianebis saSiSroebis Sefasebis 

prognozirebisaTvis. kulturis da bunebis (msoflio, 

federaluri, regionaluri da adgilobrivi mniSvnelobis) 

cnobili nimuSebis SenarCunebisaTvis saWiroa organizebuli, 

mudmiv safuZvelze damyarebuli kvlevis monitoringis sistemebi 

da monacemebis saerTo bankis formireba yvela arqiteqturuli 

Zeglis mixedviT, informaciuli bazis da sistemuri codnis 

SenarCunebisaTvis Tanamedrove samecniero moTxovnebis 

Sesabamisad.  

 teqnikuri mdgomareobis Sefasebis Tanamedrove meTodika 

saWiroebs mudmivi dakvirvebis, Sefasebis, prognozis da 

kulturuli memkvidreobis marTvis sistemebis arsebobas, 

romlebic Catardeba winaswar SemuSavebuli programiT. amisaTvis 

aucilebelia yvela Zeglis sistemuri monitoringi da kvleva. 

saWiroa teqnikuri mdgomareobis SefasebisaTvis Catarebuli 

kvlevebis Sedegebis registraciis, Sekrebis, sistematizaciis da 

miRebuli informaciis Senaxvis sistemis SemuSaveba misi 

analizuri damuSavebisaTvis. 
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 istoriuli Zeglebis kvlevisas teqnikuri da ekologiuri 

meTodologiis gamoyenebam moiTxova Zeglebis mdgomareobis 

kvlevaSi `sistemuri monitoringis~ proceduris Seyvana, misi 

Catarebis algoriTmis SemuSaveba. gansazRvreba `sistemuri 

monitoringi~ aRniSnavs xangrZliv dakvirvebas da gamokvlevas 

ara marto calke aRebuli Zeglis, aramed mis Seswavlas `Zegli-

garemo~ sistemaSi. Zeglis mdgomareobaze dakvirveba unda 

warmoebdes misi ganlagebis teritoriaze ekosistemis cvlilebis 

da ganviTarebis droebiTi da sivrciTi parametrebis 

gaTvaliswinebiT, Zeglis damcavi zonis yvela teqnogenuri da 

bunebrivi komponentebis CaTvliT. sxvagvarad warmoudgenelia 

gamovlenil iqnas Zeglis masalis damazianebeli procesebi da 

moxdes misi mdgomareobis prognozireba teqnikuri da 

ekologiuri faqtorebis kompleqsis zemoqmedebisas. 

 icvleba weliwadis droebi _ `amindis~ faqtorebi 

moqmedeben obieqtebze (calkeul konstruqciebze). Senobebi da 

nagebobebi erTad ganicdian am zemoqmedebebs da erTad 

ewinaaRmdegebian maT. yvela obieqti unda ganixilebodes erT 

mTalianobad garemomcvel aresTan erTad.  

 disertaciis mizans warmoadgens istoriul-kulturuli 

Zeglebis teqnikuri mdgomareobis Sefasebis srulyofili 

meTodikis damuSaveba, romelic moicavs gafarToebuli 

informaciuli sistemis Seqmnas, maTi mdgomareobis marTvisas 

Zeglis xangamZleobis uzrunvelyofisaTvis, uwyveti dakvirvebis 

warmoebas mis dazianebaze, eqspluataciis pirobebis cvlilebis 

analiziT.  

 mecnieruli siaxle mdgomareobs SemdegSi: 

 istoriul-kulturuli Zeglebis konstruqciebis 

kontrolis srulyofili Teoriuli da meToduri aspeqtebis 

damuSaveba; 

 teqnikuri mdgomareobis Sefasebis meTodika, misi done, 

saerTo struqtura, kvlevis meTodebi da informaciuli 

resursebis dadgena; 
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 dadgena imisa, rom monitoringi kulturuli memkvidreobis 

ekologiuri Sefasebis meTodologiasTan erTad saSualebas 

iZleva maqsimalurad iqnas SenarCunebuli Zeglis kulturuli 

Rirebuleba. garemomcveli aris ekologiuri faqtorebis 

Sefaseba, am faqtorebis zemoqmedebis qveS masalebSi mimdinare 

cvlilebebze dakvirveba saSualebas iZleva SeviswavloT 

damazianebeli procesebi da maTi ganviTarebis kinetika; 

 dazianebis zonaSi destruqciuli procesebis Seswavla 

(riskis zona), dazianebis zonaSi tenis (wylis) monawileobis 

Sefaseba, Zeglis masalis koroziuli dazianebis, sxva uaryofiTi 

faqtorebis rolis gansazRvra da uaryofiTi Sedegebis 

dafiqsirebis mizezebis analizi, romlebic safuZvlad daedeba 

sarestavracio samuSaoebs; 

 istoriul-kulturuli Zeglebis mdgomareobis teqnikuri 

diagnostirebis meTodebis da geografiuli informaciuli 

sistemis damuSaveba; 

 Zeglis masalebis mdgomareobis, dazianebis monitoringi da 

mrRvevi procesebis Sefasebis sistemis damuSaveba; 

 Zeglebis mdgomareobis da dazianebis monitoringis 

kvlevebis organizebuli struqturis Seqmna. 

 aseTi meTodologia saSualebas mogvcems mivuaxlovdeT 

moulodneli rRvevis gaCenis, faruli defeqtebis dagrovebis 

riskis prognozirebas, romlebic garkveuli drois ganmavlobaSi 

SeiZleba ar gamovlindes rogorc xiluli dazianebebi. 

struqturuli cvlilebebis (uxilavi) dagroveba masalaSi 

vlindeba spontanurad, rRveva xdeba `jaWvuri reaqciis~ 

meqanizmis mixedviT – masala kargavs Semkvrels, ifxvneba, iwyebs 

aSrevebas da marcvaldeba. istoriuli masala praqtikulad yvela 

aseT SemTxvevaSi icvleba axliT da Cndeba axali problemebi 

Zeglze dakvirvebisas. aseT procesebs mivyavarT istoriulad 

Rirebuli masalebis nawilis mniSvnelovan kargvasTan, xolo 

maTi axliT Canacvleba iwvevs Zeglebis informaciuli 

monacemebis mniSvnelobebis gardauval kargvas. 
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Tavi 1. istoriul-kulturuli Zeglebis teqnikur-

ekologiuri mdgomareobis mimoxilva da teqnikuri 

mdgomareobis Sefasebis Tanamedrove meTodebis 

damuSavebis aucilebloba maTi SenarCunebis mizniT 

 

1.1. saqarTvelos istoriul-kulturuli Zeglebis 

teqnikuri da ekologiuri mdgomareobis mimoxilva 

 

 saqarTvelos istoriul-kulturuli Zeglebisadmi interesi 

XIX s-is 30-40 wlebSi Caisaxa. imave saukunis 70-ian wlebSi daiwyo 

muSaoba istoriis, xelovnebis, arqiteqturis calkeuli nimuSebis 

gamovlenis aRweris, sistematizaciis, dacvisa da propagandis 

xaziT. am saqmes uZRvebodnen kerZo pirebi, sazogadoebebi, 

dawesebulebebi. 

 aseTma gegmazomierma da mravalmxrivma mecnierulma 

Seswavlam mkvidri safuZveli Cauyara saqarTvelos istoriuli 

da kulturuli Zeglebis dacvisa da gamoyenebis saqmes, rac jer 

kidev gasuli saukunis 20-iani wlebis dasawyisidan 

saxelmwifoebrivi zrunvis sagani gaxda. magram  imave 20-ian 

wlebSi yofili sabWoTa kavSiris da kerZod saqarTvelos 

teritoriaze warmoebulma antireligiurma kampaniam SesamCnevi 

ziani miayena Cvens siZveleebs _ xelovnebis mravali SesaniSnavi 

nimuSi, istoriuli Rirebulebis Zegli samudamod daikarga. 

dazaralda ara marto qarTuli marTmadidebluri eklesia, 

aramed sakulto Zeglebi. zogjer gauazrebelma, naCqarevma 

qalaqebisa da soflebis, kurortebis e.w. socialisturma 

keTilmowyobam da rekonstruqciam didi ziani miayena 

qalaqmSeneblobiTi xasiaTis Zeglebs, moispo bevri XIX s-is da 

XX s-is dasawyisSi agebuli mxatvruli Rirebulebis nagebobebi 

[1]. 
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 ra iTvleba Zeglad saerTaSoriso kanonmdeblobiT? 

`ikomos~-is (ZeglTa da RirsSesaniSnaobaTa dacvis saerTaSoriso 

sazogadoeba) wesdebaSi naTqvamia: 

 `Zeglis cnebaSi nagulisxmevia arqiteqturuli da sxva 

obieqtebi, romlebic warmoadgenen interess arqeologiuri, 

istoriuli, esTeTikuri da eTnografiuli TvalsazrisiT.~ 

 TviT Zeglebi tipologiurad xarisxdebian Semdegnairad: 

istoriuli Zegli, arqiteqturuli Zegli, monumenturi 

xelovnebis Zegli. 

 istoriuli Zegli _ adgili, Senoba Tu sxva, rac 

dakavSirebulia qveynis, regionis, qalaqis Tu soflisaTvis 

mniSvnelovan istoriul movlenasTan an calkeuli gamoCenili 

pirovnebis cxovrebasa da moRvaweobasTan; 

 arqeologiuri Zegli, yvela gamonaklisis gareSe _ 

gaTxrebiT gamovlenili da Seswavlili, Tu dazverviTi 

samuSaoebiT mikvleuli da dafiqsirebuli; 

 arqiteqturuli Zegli (Zeglebis yvelaze did jgufi) _ 

antikuri xanidan feodaluri xanis CaTvliT yvela saxis 

nageboba, agreTve XIX-XX ss-ebis manZilze ganxorcielebuli 

sayovelTaod aRiarebuli obieqti da kompleqsi, 

qalaqmSeneblobisa da landSafturi arqiteqturis nimuSi, Zveli 

qalaqebis, soflebisa da ganaSenianebebis SemorCenili nimuSi, 

fragmenti da sxva; 

 monumenturi xelovnebis Zegli _ antikur da feodalur 

periodebSi da XIX-XX ss-Si Seqmnili, mudmivi masaliT _ qva, 

brinjao da a.S. Sesrulebuli Zegli, fasadebis reliefi da 

horeliefi, mozaika, kedlis mxatvroba, monumenti, memoriali da 

sxva [1].  

 migvaCnia, rom Cveni naSromiT xels SevuwyobT ara marto 

samecniero kvlevisa da ZeglTa dacvis da gamoyenebis saqmis 

momavalSi sworad dagegmvas da warmarTvas, aramed saqarTveloSi 

da mis sazRvrebs gareT Cveni sulieri kulturis propagandis 

saqmianobis gaumjobesebas. 
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 ganvixiloT saqarTveloSi dazianebuli da restavrirebuli 

istoriuli Zeglebis ramdenime magaliTi 

 bebriscixe igive beltiscixe istoriul-arqeologiuri 

Zegli aRmarTulia gorakze, mdinare aragvis marjvena napirze 

mcxeTis CrdiloeT gareubanSi. bebriscixe nagebia Tanabari zomis 

natexi qviT kiris xsnarze, Sedgeba citadelisa da qveda 

ezosagan (saerTo zomiT 100×60 m). citadelis gegma samkuTxedis 

msgavsia. mis yovel kuTxeSi TiTo koSki dgas, yvelaze didi 

samxreT-dasavleTis koSkisagan SemorCenilia sami sarTuli. 

samive dazianebulia. CrdiloeTisa da aRmosavleTis koSkebi 

TiTqmis tolia. CrdiloeTis koSkis sami sarTulia SemorCenili, 

aRmosavleTisa mxolod saZirkveli. aRmosavleTis koSkis siganiT 

mogvianebiT cilindruli koSki CauSenebiaT. koSkebSi sarTulSua 

gadaxurva xis yofila. samxreT-dasavleTisa da CrdiloeTis 

koSkebs aqvT Taviseburi (savaraudod isris satyorcni) 

sabrZolo xvrelebi, romlebic Sida mxridan  ganieria 

(saSualod 2 m), maRali (daaxloebiT 2.5 m) da Rrmaa (saSualod 

1.5 m) garedan ki viwro (0.3 m) da dabali (1 m) cixis qveda ezos 

aRmosavleT kuTxeSi citadelis koSkebis msgavsi oTxkuTxa koSki 

dgas [2, 3, 4]. 

 bebriscixe sayuradRebo safortifikacio nagebobaa 

(laTinuridan samxedro-sainJinro nageboba). igi mcxeTas 

CrdiloeTidan icavda. 

 bebriscixe agebulia adrindel feodalur xanaSi. 1939 w-s 

cixis gasamagreblad mcire samuSaoebi Catarda. bebriscixis 

teritoriaze 60-ian wlebSi gakeTebuli iqna sakontrolo 

Txrilebi, ramac daadastura antikuri xanis WurWlisa da 

natexebis arseboba. 1983 w-s specialurma samecniero-

sarestavracio sawarmoo gaerTianebam daiwyo sakonservacio 

samuSaoebi dasavleT kedlis gaswvriv, Sua nawilSi arsebuli 

burjis SeerTebis adgilze kedlis safuZvlis qveS aRmoCnda 

natexi qviSaqviT nagebi kedlis wyobis ori rigi, romlebzedac 

alizis kedeli iyo amoyvanili, dadasturda agreTve antikuri 
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xanis wiTlad SeRebili Txelkedliani Tixis WurWlisa da 

wiTlad SeRebili kramitis natexebi. gamovlinda qviTa da 

talaxiT nagebi wriuli kedlis naSTi, razedac daSenebulia 

bebriscixis samxreT-dasavleT godolis – donJonis (feodaluri 

cixedarbazis mTavari koSki) saZirkveli. 
 

  

sur. 1.1. bebris cixe 

 

 bebriscixe qarTul saistorio wyaroebSi pirvelad 

moxseniebulia laSa giorgis droindel mematianesTan `demetre 

mefe beltis cixes miicvala da gelaTs waiyvanes misganve 

kurTxeulsa axalsa monastersa~. es moxda 1156 w-s. 
 

 

sur. 1.2. bebris cixis dazianebuli kedlis fragmenti 
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 2010 wlis 28 aprils gadauRebeli wvimebis Sedegad cixem 

daiwyo ngreva, mTlianad CamoiSala cixis Crdilo-aRmosavleTi 

kedeli. daibzara cixis darCenili kedlebic. cixis teritoriaze 

Sesvla saxifaToa da amis gamo ver xerxdeba safuZvliani 

kvlevis Catareba. aucilebelia cixis geologiuri gamokvleva, 

radgan misi ngreva kvlavac mimdinareobs da ra kondiciamde miva 

misi prognozireba SeuZlebelia. ferdobi sadac bebris cixe 

dgas, samxreT kavkasionis  mTianeTis erT-erTi nawilia da is 

mewyersaSiSi zonaa. 

 bagratis taZari. RvTismSoblis miZinebis saxelobis taZari 

agebulia X-XI ss-is mijnaze, bagrat III-is (975-1014 ww) mefobis 

periodSi, quTaisSi `uqimerionis goraze~ [5, 6, 7]. 

 bagratis taZari trikonqis tipis jvargumbaTovani 

nagebobaa. gumbaTi oTx mZlavr burjs eyrdnoba, jvris Sverili 

mklavebi garedan sworkuTxa, SigniT ki (aRmosavleT, samxreT da 

CrdiloeT mxares) naxevarwriuli absidebiT iyo dasrulebuli. 

SigniTve dasavleTis mklavs Semouyveboda patronike – galerea. 

sworkuTxedis orive mxares samkveTlo da sadiakvne iyo. 

mSeneblobis damTavrebamde Zegls Crdilo-dasavleTidan 

samsarTuliani sacxovrebeli koSki, xolo XI s-is I naxevarSi 

samxreTidan da dasavleTidan  mdidrulad moCuqurTmebuli 

karibWeebi miaSenes. taZari mdidaria morTulobiT. taZris 

interiersa da ezoSi awyvia qvaze nakveTi, reliefebiT da 

ornmamentebiT Semkuli detalebi da fragmentebi, romelbic 

taZris Sida kedlebsa da  fasadebs amSvenebda. 
 

  

sur. 1.3. bagratis taZris fragmentebi 
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 Tavisi xuroTmoZRvruli da mxatvruli RirsebiT bagratis 

taZars gansakuTrebuli adgili uWiravs qarTuli arqiteqturis 

istoriaSi, rogorc ganviTarebuli Sua saukuneebis droindeli 

stilis sabolood damamkvidrebel nawarmoebs. XVII s-is 

dasasrulamde Zegli uvneblad idga. 1692 w-s, rogorc vaxuSti 

mogviTxrobs `Semusres osmaloTa~. XIX s-is 30-ian wlebamde 

SemorCenili iyo  taZris samxreTi da dasavleTi karibWeebic. 
 

 

sur. 1.4. bagratis taZris ornamentebis fragmentebi 

 

 bagratis taZris daxvewili proporciebi, gare masebis 

harmoniuloba, grandiozuli Sida sivrce, fasadebis kompozicia, 

mravalferovani morTuloba, rTul teqnikur amocanaTa  daZleva 

mowmobs arqiteqtoris SesaniSnav mxatvrul niWs, did praqtikul 

gamocdilebas da ostatobas. 

 1952 wlidan daiwyo taZris aRdgena-konservaciis samuSaoebi, 

paralelurad mimdinareobda Zeglis mecnieruli Seswavla da 

gamokvleva. 

 1994 wels bagratis taZari gelaTis monasterTan erTad  

Setanili iqna iuneskos msoflio kulturuli memkvidreobis 

ZeglTa siaSi. 

 2009 wels saqarTvelos mTavrobam daiwyo taZris 

restavrireba, rac masze gumbaTis dadgmiT unda dasrulebuliyo. 



25 

 2010 wels msoflio memkvidreobis komitetma bagratis 

taZari safrTxis qveS myofi Zeglebis siaSi Caricxa, mizezi gaxda 

2009 wels dawyebuli aRdgeniTi samuSaoebi. interierSi moxda 

didi Careva, daiSala da moxsnili iqna absoluturad yvela 

sveti gumbaTsqveSa da gadamyvani TaRebi gatanilia taZridan  

daiburRa bazebi, anu darRveuli iqna fizikuri qsovili da 

Caiwyo armatura. saZirkveli garda samxreT-dasavleT mklavisa 

mTlianad moeqca betonis sartyelSi. 

 aRdgeniTi samuSaoebis dawyebis win ar Catarebula iseTi 

farTo masStabiani kvleva, rogoric iyo saWiro. gumbaTis 

dadgmis survilma moitana bagratis taZris gamyarebis 

aucilebloba, radgan misi dasustebuli konstruqcia ver 

gauZlebda simZimes. dReisaTvis ki Sedegi isaa, rom gumbaTis 

dadgmis survils moyva bagratis taZris avTenturobis dakargva, 

rac moitans mZime Sedegebs. 

 daviT gareji feodaluri xanis saqarTvelos erT-erTi 

TvalsaCino religiur-kulturuli centri, samonastro 

gamoqvabulTa kompleqsia. mdebareobs sagarejos municipalitetis 

teritoriaze Tbilisidan samxreT-aRmosavleTiT 60-70 km-Si, 

garejis kldovan mTebSi. samonastro kompleqsis mcire nawili 

azerbaijanis teritoriazea ganTavsebuli. kompleqsi daarsda VI 

s-is I naxevarSi erT-erTi asureli mamis daviTis mier. rac 

Semdgom saukuneebSi cnobili gaxda daviTis lavris saxeliT. 

droTa ganmavlobaSi mas Seemata ganStoebebi da TandaTan  

Camoyalibda Sori-Sors mdebare gamoqvabuli-monasterTa 

kompleqsebis qseli. XII s-is dasawyisSi daviT IV aRmaSenebelma 

daviT garejis monastrebi samefo sakuTrebad aqcia. 1265 wels 

monRolTa laSqarma burqa-yaenis sardlobiT daarbia da moaoxra 

daviT gareji da misi midamoebi [8, 9, 10]. 
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sur. 1.5. daviT garejis saerTo xedi 

 

 daviT garejis samonastro mSeneblobam Tavis mwvervals 

saqarTvelos saerTo erovnuli da kulturul-politikuri 

aRmavlobis dros, XII-XIII ss-is mijnaze miaRwia. am periodSi 

daviT garejis monastrebis saxe mkveTrad gansxvavdeba 

adrindeli periodis monastrebisagan. STabeWdilebas kidev ufro 

aZlierebda mTavari eklesiebisa da saerTo satrapezoebis 

kedlebis moxatuloba. 

 gviandel feodalur xanaSi calkeuli samonastro 

kompleqsebi urTierTSoris dakavSirebuli iyo saguSago da 

sasignalo koSkebiT, romlebmac Cvenamde nangrevebis saxiT 

moaRwia. 

 daviT gareji kulturisa da ganaTlebis mZlavri kera iyo. 

 daviT garejis kompleqsis dazianebebi gamowveulia ara 

mxolod klimaturi pirobebisagan, aramed mis siaxloves 

ganlagebuli yofili rusuli samxedro bazis gamoc, sadac 

intensiurad mimdinareobda saartilerio swavlebebi. kompleqsis 

restavracia sakmaod did problemas warmoadgens, CamoSlilia 

monastris satrapezos fasadi. 
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sur. 1.6. daviT gerejis samonastro kompleqsis fragmenti 

 

 problemis gadaWra ver xerxdeba radgan klde, romelzec 

samonastro kompleqsia ganTavsebuli iSleba. 

 petra-cixe.  istoriuli cixe-qalaqi petra mdebareobs 

aWarSi, qobuleTis municipalitetis sofel cixisZirSi. 

xelsayreli samxedro-strategiuli da savaWro-ekonomikuri 

mdebareobis gamo, lazebis am uZveles samosaxloze bizantiis 

imperator iustinianes (527-565) brZanebiT qalaqi gaSenda. 

 petras cixe-simagre zRvispira kldovan borcvze 

mdebareobs. xmeleTis mxridan galavnis garda mas kldovani 

reliefi icavs. aqedanaa misi berZnuli saxelwodeba ,,petra” _ 

qva, klde. 

 XX saukunis 60-iani wlebidan daiwyo petra-cixisZiris 

gegmazomieri arqeologiuri Seswavla. 

 1962-63 wlebSi Catarda arqeologiuri gaTxrebi petras 

Sidacixis teritoriaze. gaTxrebis Sedegad dadginda, rom cixe-

simagris naSTebi ganlagebuli iyo or borcvze. CrdiloeT 

borcvze ganlagebuli safortifikacio nagebobebi ormagi 

kedlebiT iyo dakavSirebuli samxreT-dasavleT borcvze 

arsebul koSkTan. Sidacixis centrSi gaiTxara mcire zomis 

darbazuli eklesia naxevarwriuli absidiT, romelic augiaT 

Zveli samnaviani bazilikis dangrevis Semdeg. agreTve gaiTxara 
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abano, abanos Tanadrouli sameurneo daniSnulebis nagebobebic. 

[11, 12, 13]. 

 

  

  

sur. 1.7. petra cixis fragmentebi 

 

 ganvixiloT q. TbilisSi daviT aRmaSeneblis gamzirze 

mimdinare istoriuli Senobebis reabilitaciis ramodenime 

magaliTi: 

 d. aRmaSeneblis gamziri #106 

 

sur. 1.8. Senobis rekonstruqciis da Zveli proeqtis fragmenti 
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sur. 1.9. mimdinare restavraciis fotofiqsacia 

 

 Senoba aris samsarTuliani (ori sarTuli Zveli da erTi 

daSenebuli) aguris, xis sarTulSua gadaxurvebiT, Zveli nawili 

usartyeloa, daSeneba Sesrulebulia rkinabetonis sartyeliT. 

 Senobis Zveli nawili amortizebulia. Senobas aqvs bzarebi 

marcxena nawilSi, rac gamowveulia pirvel sarTulze 

Catarebuli sarekonstruqcio samuSaoebiT. amJamad bzarebi 

lokalizebulia. bzarebi SeiniSneba centraluri TaRovani 

Sesasvlelis mimdebare kedlebSic. svel wertilebSi 

dazianebuli komunimaciebis gamo amortizebulia xis sarTulSua 

gadaxurvebi da tixrebi. marjvena fligelSi SeiniSneba 

mniSvnelovani, jdeniT gamowveuli deformaciebi. 
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 Senobis reabilitaciisaTvis saWiroa: 

 gaZlierdes saZirkvlebi centraluri TaRis mimdebare 

kedlebis qveS cali mxridan da marjvena fligelis kedlebis 

qveS sardafidan. 

 gaZlierdes dazianebuli kedlebi liTonis badeebiT da 

liTonis zRudarebiT. 

 amortizebuli xis gadaxurvebi da tixrebi Seremontdes, 

dazianebuli xis mzidi konstruqciebis SecvliT. 

 Senobas gaukeTdes rkinabetonis sartyeli da moewyos 

msubuqi mansarduli sarTuli liTonis mzid koWebze da liTonis 

CarCoebze. 

 d. aRmaSeneblis gamziri #139 

 

sur. 1.10. Senobis rekonstruqciis proeqtis, arsebuli situaciis 

fragmenti 

  

 

sur. 1.11. mimdinare restavraciis fotofiqsacia 
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 arsebuli Senoba gegmaSi marTkuTxa moxazulobisaa, 

zomebiT 18.1×15.9 m. orsarTuliania usardafo. ZiriTad mzid 

konstruqcias warmoadgens aguris kedlebis wyoba kiris xsnarze. 

Senoba aSenebulia gasuli saukunis dasawyisSi. mTavari fasadis 

kedlebSi aRiniSneba mniSvnelovani bzarebi da deformaciebi, 

dazianebulia ukana ezoSi gamavali fasadic. Senobas ara aqvs 

seismuri sartyeli, mzid kedlebs miRebuli aqvs jdeniTi 

deformaciebi. 

 gruntis kategoria (СНиП II-7-81* cxrili #1) II kategoria, 

saZirkvlis fuZed miRebulia: Tixa Ria yavisferi, xvinWis iSviaTi 

CanarTebiT 5÷10%, saangariSo winaRobiT 𝑅0=250 kpa (2.5 kgZ/sm2). 

 Senobis teqnikuri mdgomareoba SesaZleblobas iZleva masze 

Catardes sarekonstruqcio samuSaoebi mxolod konstruqciuli 

proeqtis mixedviT. 

 mSeneblobis procesSi saWiroa daculi iyos samSeneblo 

normebis: СНиП III-18-75 da СНиП III-4-80*-is moTxovnebi da 

saqarTvelos mTavrobis 2007 wlis 28 martis #62 dadgenilebiT 

damtkicebuli mSeneblobis usafrTxoebis wesebi. 

 d. aRmaSeneblis gamziri #146 
 

 

sur. 1.12. Senobis rekonstruqciis proeqtis, arsebuli situaciis 

fragmenti 
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sur. 1.13 mimdinare restavraciis fotofiqsacia 

 

 arsebuli Senoba gegmaSi marTkuTxa moxazulobisaa, 

zomebiT 13.857×45.8 m. samsarTuliania. ZiriTad mzid konstruqcias 

warmoadgens aguris kedlebis wyoba kiris xsnarze. Senoba 

aSenebulia gasuli saukunis dasawyisSi. Senobis fasadis 

kedlebSi aRiniSneba bzarebi da deformaciebi.  

mobinadreebisagan miRebuli informaciiT bzarebi warmoiSva didi 

xnis win. amJamad deformaciebi aRar progresirebs da moxda maTi 

stabilizacia. 
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 gruntis kategoria (СНиП II-7-81* cxrili #1) II kategoria, 

saZirkvlis fuZed miRebulia: Tixa Ria yavisferi, xvinWis iSviaTi 

CanarTebiT 5÷10% saangariSo winaRobiT 𝑅0=250 kpa (2.5 kgZ/sm2). 

 Senobis teqnikuri mdgomareoba SesaZleblobas iZleva masze 

Catardes sarekonstruqcio samuSaoebi mxolod konstruqciuli 

proeqtis mixedviT. 

 mSeneblobis procesSi saWiroa daculi iyos samSeneblo 

normebis: СНиП III-18-75 da СНиП III-4-80*-is moTxovnebi da 

saqarTvelos mTavrobis 2007 wlis 28 martis #62 dadgenilebiT 

damtkicebuli mSeneblobis usafrTxoebis wesebi. 

 

1.2. saqarTvelos kulturul ZeglebSi gamoyenebuli 

qvis samSeneblo masalebi 

 

 bunebrivi qvis saSeni masalebi warmoadgenen sxvadasxva 

saxeobis mTis qanebis meqanikuri damuSavebis Sedegad miRebul 

masalebs [14]. 

 mTis qanebi bunebrivi warmoSobis erTi an ramdenime 

mineralisagan Semdgari masaa da im materialur garemos 

warmoadgens, romlisganac dedamiwis liTosfero Sedgeba. 

 warmoSobis mixedviT qanebi iyofa 3 jgufad: 

1. pirveladi anu magnituri. amonTxeuli qanebi warmoiSva 

dedamiwis siRrmeSi myofi cecxlovani Txieri masis – 

magmis liTosferoSi SeWris, an miwis zedapirze 

amonaTxevisa da Semdgomi gaciebis Sedegad. 

2. meoradi anu danaleqi qanebi: warmoiSva magnituri 

qanebisagan maTi fizikur-meqanikuri daSlisa da qimiuri 

gardaqmnis Sedegad, agreTve sxvadasxva organizmebisa da 

wyalmcenareebis narCenebisagan. ganlagebulia dedamiwis 

qerqis zeda fenebSi. 

 fizikuri daSla xdeboda qanze garemos cvalebadi 

temperaturis wylis, yinvisa da qaris meqanikuri moqmedebiT, rac 
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qanis dabzarvas, daskdomas da meqanikur daSlas iwvevda. qimiuri 

gardaqmnebi xdeboda  mTis qanis zog mineralze Jangbadisa da 

sxva nivTierebaTa Semcveli wylebis moqmedebiT. 

 arCeven Semdegi saxis danaleq qanebs: 

a) namsxvrevi fxvieri qanebi – Tixa, qviSa, xreSi, bunebrivi 

RorRi, riyis qva; 

b) namsxvrevi cementirebuli danaleqi qanebi: qviSaqva, 

konglomerati, breqCia warmoiSvnen namsxvrevi fxvieri 

qanebisagan, maTi marcvlebis sxvadasxva nivTierebebiT 

bunebrivi Secementebis gziT. 

 qviSaqva warmoiSva qviSis kvarcovani marcvlebis 

bunebrivad Secementebis Sedegad. zogjer qviSaSi Secementebulia 

mindvris Spatis, qarsis da sxva nivTierebaTa marcvlebic. Tu 

qviSaqvaSi qviSis marcvlebTan erTad Secementebulia xreSis 

marcvlebi, qans konglomerats uwodeben, xolo Tu qviSaqvaSi 

Secementebuli RorRi, maSin qans breqCia ewodeba. 

 bunebriv macementeblebs warmoadgens naxSirmJava kalciumis 

marili (𝐶𝑎𝐶𝑂3), uwylo an wyliani kaJmiwa (𝑆𝑖𝑂2 an 𝑆𝑖𝑂2 ∙ 𝑛𝐻2𝑂), 

rkinis wyliani Jangebi [𝐹𝑒 𝑂𝐻 2 an 𝐹𝑒𝑂 𝑂𝐻 ], an kidev Tixa da 

sxva Tixovani nivTierebani. Sesabamisad miiReba kiriani qviSmiti, 

tufebi – warmoiSvnen sxvadasxva saxeobis mTis qanebSi  Semavali 

xsnadi nivTierebebis wyalSi gaxsnisa da am nivTierebaTa axal 

adgilebSi daleqviT wylis aorTqlebis gamo (tbebi, limanebi da 

a.S.). 

3. saxecvlili anu metamorfuli qanebi: warmoiSva magnituri 

da danaleqi qanebisagan, romlebic maRali temperaturis  

gavleniT ganicdida gadakristalebas. 

 yvela magnituri qani warmoiSva erTi da imave amosavali 

nedleulis – magmisagan. amitom yvela es qani Seicavs erTsa da 

imave mineralebs. imis mixedviT, Tu sad ra pirobebSi xdeboda 

magmis gaciveba, mineralebi sxvadasxvagvar gardaqmnas ganicdida 

da sxvadasxva saxeobis qans warmoSobda. 

 magnituri qanebis ZiriTadi qanmaSeni mineralebia: 
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1. kvarci – warmoadgens kristalur kaJmiwas – kristalebs 

wagrZelebuli eqvswaxnaga prizmebis forma aqvT eqvswaxnaga 

piramiduli fuZeebiT. igi aragamWvirvale an naxevrad 

gamWvirvale mineralia. SeiZleba iyos minasaviT ufero, 

vardisferi, iisferi, yviTeli da yomrali. zogjer gvxvdeba 

TeTri da mura-moyviTalo gamWvirvale kvarcic, romelsac mTis 

broli ewodeba. 

 kvarci erT-erTi yvelaze magari, mtkice cecxlgamZle da 

qimiurad mdgradi mineralia. misi simkvrive Seadgens 2.65-s 

simagre skalis mixedviT – 7. simtkice aRwevs 2000 mgpa-s. 

xasiaTdeba didi winaaRmdegobiT cveTis mimarT, gaTbobis 

Sedegad kvarci farTovdeba, magram es gafarToeba sxvadasxva 

mimarTulebiT sxvadasxvagvaria: 5700C-ze gaxurebiT kvarcis 

moculoba naxtomiseburad izrdeba daaxloebiT 1.5%-iT, rac qvis 

daskdomas iwvevs, 17100C-ze gaxurebiT ki kvarci dneba. gamdnari 

kvarcis swrafi gaciebiT miiReba mina. 

 normalur wnevasa da temperaturaze kristaluri kvarci ar 

Sedis reaqciaSi arc fuZeebTan da arc mJavebTan (garda 

ftorwyalbadiani da cxeli fosforovani mJavebisa). orTqlian 

garemoSi maRal temperaturaze (175-2000C) Sedis reaqciaSi 

fuZeebTan. aseT pirobebSi kvarci kalciumis hidratTan – 𝐶𝑎 𝑂𝐻 2 

iZleva kalciumis hidrosilikats 𝐶𝑎𝑂 ∙ 𝑆𝑖𝑂 ∙ 𝑛𝐻2𝑂. 

 kvarci metad gavrcelebuli qanmSeni mineralia. dedamiwis 

qerqis 12% kvarci Seadgens. kvarcisagan Sedgeba graniti, 

lioriti, kvarcovani porfirebi da sxva. aseTi qanebis bunebrivi 

gamofitvis dros kvarcis marcvlebi qimiuri simdgradis 

wyalobiT dauSleli rCeba da qviSebs warmoSobs, ase rom  

bunebaSi kvarci gavrcelebulia qviSis saxiTac: kvarci gvxvdeba 

agreTve ZarRvovani masivebis saxiT, zogjer ki warmoadgens 

bunebriv cements, romliTac erTmaneTTan Secementebulia 

sxvadasxvagvari fxvieri qani. 

2. silikatebi – aris kaJmiwisa da romelime fuZis 

(𝐾2𝑂,𝑁𝑎𝑂, 𝐶𝑎𝑂) naerTi. Tu SenaerTi Seicavs kidev Tixamiwas 
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(𝐴𝑙2𝑂3), maSin minerals ukve aluminis silikati ewodeba. Tixamiwa 

bunebaSi SeiZleba gvxvdebodes Tavisufali saxiTac. aseTi 

mineralia, magaliTad, korundi. korundi xasiaTdeba didi 

simagriT (skalis mixedviT – 9) da gamoiyeneba cecxlgamZle 

masalebis misaRebad. igi warmoadgens agreTve maRalxarisxovan 

abrazul masalas. bunebaSi gavrcelebul wvrilmarcvlovan 

korunds kvarcis narevTan zumfara ewodeba, gvxvdeba agreTve 

Tixamiwis monohidratuli minerali 𝐴𝑙2𝑂3 ∙ 𝐻2𝑂 – diaspi, 

romelSic Tixamiwis raodenoba 85%-s aRwevs. diaspi warmoadgens 

ZiriTad minerals Tixis erT-erTi nairsaxeobis boqsitovani 

qanebisaTvis, romlebic aluminisa da Tixamiwis cementebis 

warmoebaSi gamoiyeneba. 

3. silikaturi mineralebidan yvelaze gavrcelebulia 

aluminsilikatebi da kerZod ki – mindvris Spatebi. 

 mindvris Spatebi TeTri, muqi wiTeli, moyviTalo da 

nacrisferia. mineralebis simagre Seadgens 6-s, simkvrive  2.55-2.76, 

simtkice 120-170 mgpa-s, dnobis temperatura icvleba 1300-15000C-is 

farglebSi. tipiuri plagioklazia nacrisferi minerali 

labradori, romelsac muqi mwvane da moSavo brwyinvale feri 

dahkravs. misi Semcveli qanebi mbzinavi gamosxivebiT xasiaTdeba. 

 mindvris Spatebs naklebi qimiuri simdgrade axasiaTebs da 

iolad iSleba naxSirmJavas  Semcvleli wylis moqmedebiT. 

 garda imisa, rom mindvris Spati Sedis masiur mTis qanebSi, 

isini gvxvdeba qviSasTan erTadac. aseT qviSebs  mindvris 

Spatovani qviSebi ewodeba da didi raodenobiTaa gavrcelebuli 

saqarTvelos sxvadasxva raionebSi. 

 qviSaqvis, konglomeratis, breqCias Tvisebebi da gamoyeneba 

damokidebulia macementebel nivTierebebze. kaJmiwiani qviSaqvebi, 

konglomeratebi da breqCiebi simkvriviT, simtkiciT da 

TbogamtarobiT xasiaTdeba (uaxlovdeba kristalur qans). 

SedarebiT naklebi simtkicisaa kiriani qviSaqvebi, 

konglomeratebi da breqCiebi. TixiT cementirebuli qviSaqva. 

konglomerati da breqCia xeliTac ki SeiZleba  daiSalos. 
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macementebel nivTierebazea damokidebulia qanis feri, kiriani da 

kaJiani qviSaqvebi, breqCiebi da konglomeratebi TeTri ferisaa, 

rkiniani – yviTeli da mura mowiTalo feris, Tixovani – yviTeli 

an cisferi. yvelaze metad gavrcelebulia masa 2700 kg/m3-s 

aRwevs, winaRobis zRvari kumSvisas – 250 mgpa-s. 

 mkvrivi da maRali simtkicis qviSaqvebi (konglomerati, 

breqCia) gamoiyeneba saZirkvlebis wyobisaTvis, aragasaTbobi 

Senobebis kedlebisaTvis, mosapirkeTeblad, kibis safexurebisa 

da trotuarebisaTvis, sayrdeni kedlebisa da jebirebis 

wyobisaTvis. kaJmiwiani qviSa qva gamoiyeneba cecxlgamZle aguris 

– dinasis warmoebaSi, wisqvilis dolabebis dasamzadeblad da 

a.S. aseTi qviSaqvis RorRi gamoiyeneba betonis Semavseblad, 

gzebis mosawyobad, rkinigzis balastad da a.S. 

 bunebrivi qvis nakeTobebi miekuTvneba xangamZle saSen 

masalebs. amis dadasturebaa Cvens dromde Semonaxuli 

arqiteqturuli Zeglebi Zvel egvipteSi, saberZneTsa da romSi, 

romlebic aSenebulia Cvens welTaRricxvamde 4800 wlis win. 

 

1.3. saqarTvelos klimaturi pirobebis gavlena Zeglebis 

konstruqciebze 

 

 saqarTvelos teritoriaze mkveTrad gamoiyofa ori 

klimaturi zona: dasavleT saqarTvelo xasiaTdeba maRali 

teniani haviT, misi klimati yalibdeba Savi zRvis zegavleniT, 

aRmosavleTis ki kontinentalobiT. atmosferuli naleqebis 

genezisis Serwyma sxva klimatur, geologiur da niadagis 

pirobebTan qmnis saqarTvelos teritoriaze sxvadasxva pirobebs, 

mis ganlagebas qveynis teritoriaze. atmosferuli naleqebis 

ganawileba, maTi xasiaTi moqmedebs msxvili samSeneblo 

obieqtebis mSeneblobaze da Semdgom ukve eqspluataciaze. 

 cnobilia, rom atmosferuli naleqebis wyliT sakedle 

konstruqciis datenianebisas masalis kapilaruli wneva 
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warmoiqmneba garegani dawneviT, romelic Sedgeba ori 

komponentisagan – qaris da wvimis Sxefebis dawnevisagan [14]. 

 rogorc viciT daproeqteba da sxvadasxva nagebobebis 

eqspluatacia saWiroebs klimaturi pirobebis codnas da maT 

gaTvaliswinebas. 

 dReisaTvis klimatis gavlenas Senoba-nagebobebze 

iTvaliswinebs samSeneblo normebis da wesebis moTxovnebi. qaris, 

rogorc erT-erTi klimaturi movlenis swori gaTvaliswineba 

proeqtirebis dros exmareba damproeqteblebs da mSeneblebs 

gaaumjobeson mSeneblobis xarisxi da Seamciron masze fuladi 

danaxarjebi. 

 qaris datviTvas nagebobaze vangariSobT bernulis 

formuliT: 

𝑃 = 0.065𝑉𝑠𝑖𝑛𝛼 

sadac: 𝑃 – qaris wnevaa mm-Si; 

𝑉 – qaris siCqare m/wm-Si; 

𝛼 – qaris mimarTulebis kuTxe kedlis zedapiris mimarT. 

 wvimis Sxefebi gamoirCevian Zlieri dinamiuri xasiaTiT da 

dawnevas (datrymas) kedleze axdenen periodulad. maTi simkvrive 

daaxloebiT 750-jer aRemateba haeris simkvrives, aqedan 

gamomdinare dawneva, romelsac axdens qari kedlis zedapirze 

bevrad naklebia wvimis wveTebis zemoqmedebisgan warmoqmnil 

dawnevasTan SedarebiT. 

 naleqebis ganawileba [15] saqarTveloSi warmoadgens 

sakmaod rTul suraTs da xasiaTdeba didi nairsaxeobiT, amasTan 

warmodgenilia sakmaod mkveTri suraTi – maTi raodenobis 

Semcireba xdeba samxreTidan CrdiloeTis da dasavleTidan 

aRmosavleTis mimarTulebiT. naleqebis gansakuTrebiT didi 

raodenoba damaxasiaTebelia kolxeTis dablobisaTvis anu 

saqarTvelos zRvispira teritoriisTvis. 

 istoriuli Zeglebi saqarTvelos mTel teritoriaze 

ganlagebuli da Sesabamisad klimaturi pirobebis gavlenac 

sxvadasxvagvaria, maTi ganTavsebis adgilze damokidebulebiT. 
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1.4. istoriuli Senobebis deformaciebi, bunebrivi 

movlenebiTa da atmosferuli faqtorebiT gamowveuli 

dazianebebi 

 

 istoriuli nagebobebis Tanamedrove mdgomareoba iwvevs 

seriozul SeSfoTebas. es dakavSirebulia imasTan, rom 

eqspluataciis araerTi aswleulis manZilze, isini 

eqvemdebarebian teqnogenur-bunebrivi faqtorebis zemoqmedebas. 

 seismuri zemoqmedeba. saqarTveloSi, romlis reliefic 

mTagoriani, uZvelesi droidan xdeboda damangreveli miwisZvrebi. 

amitom aucilebeli iyo uxsovari droidan Senobebis 

proeqtirebisa da mSeneblobisas gaeTvaliswinebinaT antiseismuri 

RonisZiebebi. 

 taZrebis mSeneblobis dros gamoyenebuli iyo Semdegi 

antiseismuri RonisZiebebi: wyobaSi anxorcielebdnen 30 sm-mde 

budeebs da masSi Semdeg debdnen xis Zelebs, romlebic 

ganlagebuli iyo gumbaTis sayrdenebis paralelurad; uduRabod 

Sesrulebuli wyobisas msxvil qvebs erTmmaneTTan akavSirebdnen 

e.w. `mercxlis kudebiT~; grZivi Zalebis zemoqmedebis 

sawinaaRmdegod gamoyenebuli iyo jaWvuri sartyeli, romlebic 

gamoiyeneboda yvelaze sapasuxismgeblo adgilebSi; agreTve 

gamoiyeneboda antiseismuri xis sartylebi da 

ganmbrjensawinaaRmdego xis Zelebi, agreTve gvxvdeba saZirkvlis 

gaganivrebis SemTxvevebic. 

 wyali yore wyobaze (riTic ZiriTadad ganxorcielebulia 

istoriuli Senobebis saZirkvlebis da kedlebis wyoba) mrRvevi 

zemoqmedebis ZiriTadi agentia, romlis reJimze da Tvisebebzea 

mniSvnelovan wilad damokidebuli destruqciuli procesebis 

ganviTarebis aqtiuroba. 

 Senobebisa da nagebobebis konstruqciebze wylis 

zemoqmedebis procesi cikluri xasiaTisaa [16], anu xasiaTdeba 

dasvelebisa da Srobis mravaljeradi procesiT. mikrobzarebSi 
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moxvedrili teni iwvevs afskis ganmWolav zewolas, romelic 

mravalwliani dasvelebisa da gamoSrobisas iwvevs yore wyobis 

masalebis simtkicis nel, magram gardauval Semcirebas, 

saZirkvlis tanSi defeqtebis ganviTarebas. 

 wvimis dros, gruntis zeda fenebSi warmoiqmneba droebiTi 

wyalmatarebeli horizonti, romelic gansakuTrebiT 

damaxasiaTebelia gazafxulis sezonisaTvis. yore wyobis 

xsnarebSi zedapiruli wylebis filtracia iwvevs kirovani an 

kirqviSovani xsnaris destruqciul Serevas garemomcvel 

gruntTan, romlebic ZiriTadad teqnogenuria. yinvebis Sedegad 

momatebuli tenianobis pirobebSi yore wyobaSi Cndeba 

kriogenuli Zabvebi, xolo maTi gverdiT zedapirebSi, 

romelTaTvisac damaxasiaTebelia mniSvnelovani araTanabroba da 

xorklianoba, viTardeba didi mxebi Zalebi yinviTi gafuebisagan, 

rac iwvevs defeqtebis ganviTarebas. 

 garda amisa,  aeraciis zonaSi gruntis forebSi aris haeri 

da wyali. gruntSi gazovani komponentebis Semadgenloba 

arsebiTad gansxvavdeba atmosferulisgan. es gansxvaveba 

gamoisaxeba naxSiorJangis, Jangbadis, azotis, meTanis da sxvaTa 

arsebobaSi. gruntis gazovani Semadgenlobis mniSvnelovan 

gansakuTrebulobas warmoadgens 𝐶𝑂2-s maRali Semcveloba da 𝑂2-

is SedarebiT dabali Semcveloba. Tu haerSi 𝐶𝑂2-is Semadgenloba 

aris 0.03%, maSin gruntebSi misma Semcvelobam SeiZleba miaRwios 

10%-s. gruntSi da haerSi 𝐶𝑂2-sa da 𝑂2-s Soris aseTi Tanafardoba 

aixsneba imiT, rom gruntSi intensiurad mimdinareobs Jangbadis 

STanTqmis da naxSirorJangis gamoyofis procesebi. gruntSi 𝐶𝑂2-s 

arseboba, gansakuTrebiT gaxsnil mdgomareobaSi, mkveTrad zrdis 

miwisqveSa wylebis agresiulobas da aZlierebs karbonatuli 

mineralebis gaxsnis process [17, 18, 19]. 

 miwisqveSa wylebis reJimi xasiaTdeba maTi doniT, 

filtraciulobiT, atmosferuli naleqebis donis cvlilebis da 

infiltraciis ciklebis sixSiriT. maTi reJimi yore wyobaSi 
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didwilad ganapirobebs iseT saSiS procesebs, rogoricaa gaxsna 

da gamotutva sicarieleebis warmoqmniT. 

 gruntis wylebis reJimSi cvlilebebis gamomwvevi 

faqtorebi Zalian mravalferovenia da iyofa bunebriv da 

xelovnurad. bunebrivi faqtorebi dakavSirebulia geologiuri 

agebulebis, klimatis, reliefis da saniaRvre qselis 

ganviTarebis gansakuTrebulobebTan. xelovnuri faqtorebi 

dakavSirebulia adamianis samSeneblo da sameurneo 

saqmianobasTan, Seaqvs ra cvlilebebi garemos hidrogeologiur 

pirobebSi [20]. 

 miwisqveSa wylebis Tvisebebi xasiaTdeba qimiuri 

SemadgenlobiT da ganapirobeben mis agresiulobas samSeneblo 

masalebTan mimarTebaSi. atmosferuli naleqebis infiltracia 

dReisaTvis araxelsayrel geoqimiur garemosTan kompleqsSi, 

iwvevs qimiuri da meqanikuri sufiziebis ganviTarebas, daSlas da 

gamotutvas da Sedegad saZirkvlis masalis rRvevas [21, 22]. 

karbonatul masalebze damzadebuli yore saZirkvlebisaTvis 

gruntis wylebis agresiuloba gamovlindeba wyalSi Semcveli 

nivTierebebis qimiuri urTierTqmedebiT yore wyobis Semadgenel 

qimiur nivTierebebTan. am urTierTqmedebas, romelic iwvevs qvis 

simtkicis Semcirebas, ewodeba gamoqarva, romelic damokidebulia 

ara mxolod qvis ionur Semadgenlobaze, aramed mis 

wyalSeRwevadobaze da masze wylis nakadis sidideze. 

karbonatebis gaxsna, garda amisa, Zlier damokidebulia wyalSi 

Tavisufali naxSirmJavis 𝐶𝑂2 Semcvelobaze [23]. 

 gruntis wylebis agresiulobis mizezebi: 

 grunts 𝐶𝑂-s arseboba, gansakuTrebiT gaxsnil 

mdgomareobaSi; 

 bunebrivi wylebis qmiuri Semadgenloba, kerZod Waobebi; 

 gogirdovani nivTierebebis arseboba, rodesac atmosferuli 

naleqebis filtraciisas warmoiqmneba gogirdmJavas susti 

xsnari; 
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 samrewvelo Camdinare wylebis gaJonva, Tu siTxe 

agresiulia; 

 yofili sasoflo-sameurneo miwebis wylebSi qimiuri 

nivTierebebis arseboba, sasuqebis saxiT; 

 nayari fenis wylebSi qimiuri nivTierebebis arseboba, 

romlebic Seicaven organul nivTierebebs [24]. 

 miwisqveSa wylebis agresiulobis aqtivizacias SeuZlia 

miwisqveS ganTavsebuli konstruqciebis simtkice Seasustos 5-7%-

mde 2-3 weliwadSi. rac, Senobebsa da nagebobebSi iwvevs 

damatebiTi da araTanabari jdomis ganviTarebas, romelic 

SeiZleba mimdinareobdes ara mxolod aTeulobiT weli, aramed 

aswleulebic. 

 amJamad Seqmnili rTuli geoekologiuri situacia, 

dakavSirebuli qalaqis miwisqveSa sivrcis xangrZliv 

transformaciasTan, moiTxovs diagnostikisa da RonisZiebebis 

kompleqsis SemuSavebas, agreTve negatiuri bunebriv-teqnogenuri 

procesebis ganviTarebaze operatiul kontrols, romelTa 

ganxorcielebac gansakuTrebiT mniSvnelovania qalaqis 

istoriul centrSi nagebobebis mSeneblobis, rekonstruqciis da 

eqspluataciisas qalaqis arqiteqturul-istoriuli iersaxis 

SenarCunebis mizniT. 

 amrigad, ganaSenianebuli teritoriis miwisqveSa wylebis 

qimiuri Semadgenloba Tanamedrove pirobebSi xasiaTdeba 

agresiuli ionuri marilebis, mJaveebis, tuteebis SemcvelobiT 

[22, 25]. am wylebSi karbonatebis gaxsna izrdeba aTjer da asjer, 

mtknar wylebSi maT gaxsnasTan SedarebiT. aqedan gamomdinare, 

istoriuli Senobebis saZirkvlebis yore wyobaSi karbonatuli 

masalebis gamotutva agresiuli wylebis cvladi zemoqmedebisas 

mimdinareobs ufro intensiurad, vidre es SeiZleba  vivaraudoT, 

Cveulebriv wyalSi karbonatis zRvruli gaxsnidan gamomdinare 

[26, 27, 25, 28, 29]. 
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1.5 monitoringis adgili Zeglebis mdgomareobis kvlevis 

da Zeglebis dacvis sistemaSi 

 

 sxvadasxva qveynebis sakanonmdeblo dokumentebSi 

monitoringi gamartivebulad ganixileba, rogorc Cveulebrivi 

teqnikuri mdgomareobis gamokvleva, romelic warmoebs drois 

gansazRvruli periodis Semdeg (5 weli). 

 praqtikam aCvena, imisaTvis, rom erTjeradi gamokvleva 

CaiTvalos monitoringis Semadgenel nawilad, aucilebelia igi 

Catardes gansazRvruli meTodikis mixedviT, romelic emyareba 

Sefasebis calkeul kriteriumebs, romlebic damuSavebulia 

winaswar SemuSavebuli formiT. monitoringi tardeba 

kvalificiurad specialistebis mier instrumentaluri bazis 

arsebobisas. 

 restavraciis Semdeg Zeglze mravaljeradi dakvirveba da 

restavraciis RonisZiebebis uaryofiTi Sedegebis gaxSirebis 

monacemebis Sekreba aCvenebs, rom gamokvlevis arsebuli sistema 

saWiroebs modernizacias, rogorc TavisTavad, ise monitoringis 

kvlevis sistemis sarestavracio proeqtirebis procesSi CarTvaSi 

[30, 31, 32, 33]. 

 proeqtirebaSi Tanamedrove meToduri da organizaciuli 

midgomebis analizi, romelic gansazRvrulia dRevandeli 

standartebiT ICO-9000-iT, aCvenebs, rom proeqtis xarisxis 

uzrunvelyofisaTvis aucilebelia kvlevis da diagnostikis 

procedurebis obieqturobis amaRleba. `mdgradi restavraciis~ 

da eqspertizis xarisxis uzrunvelyofisaTvis saWiroa 

ganxorcieldes Zeglis mdgomareobis analizi misi arsebobis 

yvela stadiisaTvis, rogorc es asaxulia nax. 1.14-ze. 
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nax. 1.14. Zeglebis sicocxlis ciklis mixedviT saproeqto analizis 

sqema da am analizSi sistemuri monitoringis adgili 

 

 nax. 1.14-ze mocemulia sistemis diagnostikis etapebi, 

romlebic asaxaven teqnikuri mdgomareobis Sefasebis meTodikis 

samecniero-meTodur principebs: sistemuroba da urTierT 

Sepirapireba [34]. 

 miRebuli informacia gamoiyeneba Zeglebis eqspluataciis 

ciklis sxvadasxva stadiaze. 

 

monitoringi 
_ gamokvleva 
_ diagnostika 
_ dacvis saimedoobis Sefaseba 
_ Zeglis SenarCunebis Sefaseba 

movlis sistema 

2. proeqtireba 

monitoringi 
_ diagnostika 
_ xarisxis Sefaseba 

proeqtis xarisxis regulirebis konturi 

diagnostika 
_ garemomcveli arisagan masalis 
dacvis xarisxi 

_ masalis dabinZureba 
_ masalis destruqciis xarisxi 

monitoringi 
_ informacia koreqtirebuli 
RonisZiebebisaTvis 

diagnostika 

profilaqtikuri RonisZiebebis 
sistemebis arCeva 

_ konservaciis xerxebis arCeva 
_ masalis arCeva 

diagnozis dazusteba 

proeqtis xarisxis regulirebis konturi 

xarisxis kontroli 

proeqtirebis faza proeqtis SemuSaveba 

saproeqto-eqspluataciuri 
fazis dasruleba 

proeqtis realizacia 

1. Zieba 

4. movla 3. restavracia 

profilaqtikuri RonisZiebebis 
sistema, sanacia  

gamokvlevis monitoringi 
_ ekologiuri faqtorebi (riskis 
faqtori) 

_ masalis mdgomareoba xarisxis kontroli 

xarisxis kategoria 
xangamZleobis resurisi 

datvirTva 

dagrovebiTi bloki 
informacia Zeglis gamkvlevis 
da monitoringis mixedviT 

informacia 
1 
2 
3 

 
analizuri 
bloki 

arqiteqturis 
Zeglebis 

SenarCunebis 
Sefaseba 
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sur. 1.15. Zeglis eqspluataciis ciklis sxvadasxva stadiaze aguris 

wyobis mdgomareobis fotomonitoringis Sedegebi 

 

 monitoringis kvlevebis Sedegebis magaliTebi, romlebic 

miiReba fotofiqsaciis (fotomonitoringis) meTodiT Zeglebis 

eqspluataciis ciklis mixedviT warmodgenilia sur. 1.15-ze. 

 Zeglze garemomcveli aris zemoqmedebis reaqciaze 

dakvirvebis aseTi martivi instrumentaluri (fotofiqsacia) 

variantis gamoyenebiTac ki SeiZleba gamovitanoT daskvnebi, rom 

restavraciisas (ix. sur. 1.15) arasakmarisad iyo Canacvlebuli 

dazianebuli aguri axliT. fotoebze Cans, rom kedlebis masala 
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Zlier datenianebulia, damarilebuli _ Tovli dneba naJRenTebis 

adgilebze, agurSi aris mikroorganizmebi _ SeimCneva Sezrdis 

mwvane zonebi da a.S. 

 kidev damatebiT iyo saWiro RonisZiebebi, magaliTad 

konstruqciis kedlebis hidroizolaciis masalebis sanacia 

(gaumariloeba) da a.S. es RonisZiebebi ar iyo gaTvaliswinebuli, 

Sedegad  restavraciis Semdeg maSinve gaCnda dazianebebi. am 

tipiur SemTxvevaSi upirvelesad monitoringis kvlevebis 

organizaciisaTvis sakmarisi iyo momxdariyo Zeglebis 

mdgomareobis fotomonitoringis organizeba sxvadasxva sezonur 

periodebSi, restavraciamde da restavraciis Semdeg. 

 es magaliTi metyvelebs imaze, rom dazianebebi da 

damazianebeli procesebis diagnostikis saimedoobisaTvis 

monitoringis proceduris danergva saWiroa saproeqto analizis 

yvela etapze. proeqtirebis yvela etapze (proeqtirebis fazaSi) 

informaciis miRebisa da dagrovebisas, SeiZleba operatiulad 

daregulirdes saproeqto samuSaoebis xarisxi da dasabuTebulad 

airCes Zeglis SenarCunebis uzrunvelyofis mixedviT  

profilaqtikuri da makoreqtirebeli RonisZiebebis saimedo da 

efeqturi sistemebi. 
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Tavi 2. teqnikuri mdgomareobis Sefasebis meTodika, misi 

done, saerTo struqtura, kvlevis meTodebi da 

informaciuli resursebi 

 

 Zeglze dakvirvebis regularuli sistemis organizaciis 

problema mdgomareobs misi konstruqciis kontrolis Teoriuli 

da meToduri aspeqtebis SemuSavebis ararsebobaSi. dacvis 

sferoSi arqiteqturuli Zeglebis mdgomareoba fasdeba, 

ZiriTadad, gamokvlevis ganxorcielebisas, romelsac aqvs 

araregularuli xasiaTi, xolo misi Sedegebi xSirad gamoiyeneba 

mxolod winasaproeqto analizis stadiaze restavraciis 

amocanebis gadawyvetisaTvis Zeglis arqiteqturuli formis 

SenarCunebis gaTvaliswinebiT. istoriuli masalebis SenarCunebis 

sakiTxs praqtikulad eTmoba bolo adgili. Zeglis 

masalaTSeswavlis Sesaxeb msjelobisas unda aRiniSnos e.w. 

`SenarCunebuli istoriuli wyobis kartogramebis~ SemuSavebis 

didi gamocdileba [35, 36].  

 monitoringis sistemis saerTo struqtura SeiZleba 

warmodgenili iqnas sistemuri blokebiT: monitoringis tipi, 

kvlevis meTodebi, registraciis sistema, analizuri bloki da 

gadawyvetebis strategiuli bloki. es struqtura sqematurad 

warmodgenilia nax. 2.1-ze, sadac mocemulia blokebis saerTo 

Semadgenloba. 

 monitoringis tipis arCeva unda ganxorcieldes obieqtis 

kvlevis amocanebis Tanaxmad monitoringis sistemis 

organizaciisaTvis modelis sazRvrebSi: `Zegli (konstruqcia, 

masala) _ garemomcveli are~.  

 monitoringis done dgindeba Zeglis mdgomareobis 

Sefasebisas gadaWrili problemebidan gamomdinare. 

 dabinZurebis standartuli indeqsis skalis Sedgena, 

romelic gamoiyeneba dabinZurebis saSiSroebis gansazRrisaTvis 

xdeba Semdegi sididis mixedviT (xarisxis indeqsi 𝑗%) [37, 38]: 



48 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 atmosferoSi damabinZureblis donis SefasebisaTvis  

 

𝑗 =  𝐶 𝐾  100%                        (2.1) 

sadac 𝐶 _ atmosferoSi damabinZureblis koncentraciaa; 𝐾 _ 

damabinZureblis  zRvruli dasaSvebi koncentracia. nax. 2.2-ze 

mocemulia dabinZurebis standartuli indeqsis Skala. 

kvlevis meTodebi 

 
 
monitoringis 
     tipi 

mdgomareobis monitoringi 

monitoringis qvesistemebi 

monitoringis prioritetuli 
mimarTulebebi 

kvlevis meTodebi 

kameraluri kvlevebi naturuli kvlevebi 

kontrolis meTodebi 

kontrolis sixSire 

obieqturi dakvirvebis meTodebi 

lokaluri dakvirvebis meTodebi 

vizualuri gamokvleva 

instrumentaluri gamokvleva 

registraciis sistema, analizuri bloki 

Sedegebis analizi da damuSaveba 

arsebuli samecniero 
da saarqivo 
dokumentaciis analizi 

ZiriTadi mizani 

Sefasebis principebi 

miRebuli Sedegebi 

Zeglis mdgomareobis kompleqsuri Sefaseba 

gadawyvetilebis strategiuli bloki 

strategia Zeglis dacvis sferoSi 

Zeglis SenarCunebis uzrunvelyofis mixedviT 
gadawyvetilebis miRebis sferos strategia 

nax. 2.1. monitoringis sistemis saerTo struqturuli sqema 
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nax. 2.2. dabinZurebis standartuli indeqsis Sefasebis Skala 

  

 Zeglis rRvevaze gavlenis mqone garegani mizezebi da 

faqtorebi: 

1. gruntis wylebis sezonuri an avariuli cvalebadoba; 

2. wyalgajirjvlebuli gayinuli gruntebis gafueba; 

3. jdoma, cocvadoba, karstuli movlenebi; 

4. samSeneblo moednis araswori vertikaluri gegmareba; 

5. mSenebloba uSualod arqiteqturis Zeglis siaxloves; 

6. miwisqveSa gamonamuSevroba; 

7. konstruqciuli elemetebis vibracia; 

8. hidrogeologiuri pirobebis cvlileba; 

9. Secdomebi konstruqciis gaangariSebaSi; 

10. saproeqto gadawyvetebidan gadaxveva; 

11. mSeneblobis an restavraciis dros arastandartuli 

masalebis gamoyeneba; 

12. teqnikuri pirobebis darRveva; 

13. uZvelesi Zeglebis konstruqciuli da samSeneblo teqnikis 

gansakuTrebulobebi; 

14. samSeneblo konstruqciebis korozia; 

15. Zeglis rRvevis anTropogenuli faqtorebi; 

16. rRvevis fizikuri faqtorebi; 

17. qvis, aguris, mobaTqaSebis da sxva masalebis mrRvevi 

biologiuri faqtorebi. 
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 Zeglis rRvevis mizezebis aRwera: 

gruntis wylebis sezonuri da avariuli cvlilebebi, 

romlebic iwveven konstruqciis koroziul rRvevas. naleqebis 

didi raodenobiT raionebSi (CrdiloeTi) gruntis wylebis 

done iwevs da imatebs, maTi karbonatuli sixiste (kalciumis 

raodenoba) agreTve damokidebulia wylis naleqebiT 

gajerebiT, rac axdens kiris gamotutvas qvis wyobaSi. 

gamoSrobis raionebSi tenis didi aorTqlebisas gruntis zeda 

fenaSi wylis mineralizaciis zrda iwvevs wyobis 

kristalizaciur rRvevas. wylis aorTqlebis da naleqebiT 

gruntis datenianebas mivyavarT Jangbadis aqtiur 

moZraobasTan da bevrad aCqarebs konstruqciebSi koroziis 

procesebs, gansakuTrebiT liTonebSi gruntis wylebis donis 

Semcirebis SemTxvevaSi SeiZleba gamomJRavndes karstuli 

movlenebi da saZirkvlis safuZvlis qveS xis ximinjebis 

aqtiuri rRveva nagebobis Semdgomi jdomiT. gansakuTrebiT 

saSiSia tenis sulfaturi Sewova, rac iwvevs qvis da aguris 

rRvevas. am mimarTulebiT saxasiaToa, magaliTad Zeglis 

dazianeba. gruntis wylebis agresiulobaze damokidebulebiT 

ansxvaveben qimiuri reaqciebis Semdeg saxeobebs: _ 

saerTomJavuri; _ gamomtutavi; _ sulfaturi; _ magneziuri; _ 

gogirdmJavuri. 

 gruntis wylebis donis cvlilebebis mizezebs miekuTvneba: 

 wyalsadenebis gaJonvebi; sainJinro samuSaoebis da kvleva-

Ziebebis Secdomebi; mikrogeologiuri pirobebis cvlilebebi; 

gayinuli gruntebis gafueba; 

 saZikvlis CaRrmavebis gansakuTrebulobebi (gruntis gayinvis 

siRrmis zemoT); 

 arqiteqturuli Zeglis hidrogeologiuri reJimis cvlileba 

mSeneblobis Tavdapirvel mdgomareobasTan SedarebiT Semdgom 

periodSi (kulturuli fenis zrda da a.S.) 

1. wyalgajerebuli gayinuli gruntebis gafueba da mudmivad 

gayinuli gruntebis galRoba. 
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2. samSeneblo moednis  araswori vertikaluri dagegmareba, 

atmosferuli da Camdinare wylebis arasakmarisi wyalarineba.  

3. jdoma, cocvadoba da karstuli movlenebi. datvirTvis qveS 

gruntis uzomo kumSva an gadanacvleba, gansakuTrebiT 

liosisebri gruntebis datenianebisas. 

4. mSenebloba uSualod arqiteqturuli Zeglis axlos. axali 

didi nagebobebis safuZvelze an TviT Senobaze wnevis cvlileba. 

daSenebaze nagebobis wonis cvlileba an mowyobilobebisgan 

gadaxurvis datvirTva.  

5. miwisqveSa gamonamuSevroba Zveli an axali nagebobis qveS, 

rac iwvevs gruntis jdenis an gadanacvlebis gamonamuSevrobis 

cariel sivrceSi.  

6. Senobebis konstruqciuli elementebis vibracia dinamikuri 

datvirTvebis zemoqmedebis qveS (mowyobilobebisagan, 

afeTqebebisagan, vibroxerxebiT ximinjebis Cawyobisas, axlos 

moZravi transportisagan).  

7. hidrogeologiuri pirobebis cvlileba Zabvis Sedegad an 

gruntis wylebis donis momatebis, qvabulebis amoRebis, tborebis 

mowyobis, kaSxlebis, Sadrevnebis, drenaJebis da a.S. 

hidrogeologiuri reJimis cvlileba damokidebulia gruntis 

Semadgenlobaze, agreTve maTi warmoqmnis genezisze.  

8. Secdomebi konstruqciis gaangariSebaSi, rac iwvevs 

gruntis gamodevnas saZikvlis Ziridan an datvirTvebis 

araTanabari gadanawileba saZirkvlis Zirze; Riobebs zemoT 

TaRebis da zRudarebis uzomo sixiste; kamarebis mowyobis 

Secdomebi, kavSirebis sisuste, ganmbrjenebis gauqmeba.  

9. gadaxra saproeqto gadawyvetebidan, samuSaoebis warmoebis 

teqnologiis darRveva temperaturuli an jdomis nakerebis ar 

arseboba. Senobis darRvevis ufro metad gavrcelebul mizezebs 

miekuTvneba samSeneblo moednebis, saZikvlebis da safuZvlebis 

araswori mowyoba, qvis wyobis monoliTurobis darRveva. 

10. mSeneblobis an restavraciis arastandartuli masalebis 

gamoyeneba an axali da Zveli masalebis Seusabamoba maT fizikur-
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meqanikur Tvisebebs Soris. sarestavracio samuSaoebis warmoebis 

praqtikaSi xSirad iyeneben cements TeTri qvis an aguris 

amonatexebis an defeqtebis amovsebisaTvis agurfxvnilis duRabis 

nacvlad _ es iwvevs wyobis rRvevas am masalebis Tburi 

gafarToebis koeficientebis sxvadasxvaobis gamo, agreTve 

tenSeRwevadobis da tengajerebis SeusabamobiT. 

11. teqnikuri pirobebis darRveva aguris da qvis wyobis 

kedlebSi: nakerebis gadabmis teqnologiis darRveva, duRabis 

Semkvrelis xarisxiT, samuSaoebis warmoebis sezonurobis 

teqnologiis darRveva. 

12. uZveles ZeglebSi samSeneblo teqnikis da konstruqciebis 

gansakuTrebulobebi (wyoba `yuTSi~, xis kavSirebis lpoba, 

statikuri datvirTvebis arazomieri gadanawileba). 

13. agresiuli areebis zemoqmedebisagan gamowveuli samSeneblo 

konstruqciebis korozia, cvalebadi denebi, `galvanoorTqli~, 

xis da qvis konstruqciebis biologiuri dasnebovneba. rogorc 

ukve iyo aRniSnuli, Cven droSi damRupvel rols asrulebs 

garemomcveli are, gansakuTrebiT atmosferos daaireba, gogirdis 

momatebuli SemcvelobiT teni da anTropogenuri faqtorebis 

zemoqmedeba. axal faqtorebs miekuTvneba (XX s) rRveva, 

gamowveuli moxetiale denebiT maTi gaJonvis Sedegad. rRvevas 

eqvemdebareba liTonebi, romlebsac gruntze meti gamtaroba aqvT. 

denis konstruqciaSi Sesvlisas Cndeba kaToduri zona, romelic 

iwvevs aRdgenis reaqcias, xolo denis mniSvnelovani simkvrivisas 

_ wyalbadis aqtiur gamoyofas, iq sadac gruntebs aqvT maRali 

eleqtrogamtaroba, konstruqciebze Cndeba anoduri ubnebi, rasac 

Tan axlavs gruntSi liTonis ionebis Sedineba, rac iwvevs mis 

rRvevas. moxetiale sidideebis gazomva amtkicebs, rom maT 

SeiZleba hqondeT didi Zala 300÷500 amperamde (1 a deni Sesuli 

konstruqcaSi erTi wlis ganmavlobaSi adnobs: rkina _ 9.12 kg; 

tyvia _ 33.8 kg). konstruqciebs, romlebsac sWirdebaT 

antikoroziuli dacva moxetiale denebisagan, aRWurvili unda 

iyvnen misiT, denis 0.15 mga/dm2-ze meti simkvrivis gaJonvisas. 
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konstruqciis rRveva moxetiale denebis zemoqmedebis qveS xdeba 

ufro swrafad, vidre koroziis sxva saxeobebis dros 

(daregistrirebulia konstruqciis rRvevis SemTxveva misi 

agebidan 5÷6 Tvis Semdeg). amis garda moxetiale denebis gaJonvas 

Tan axlavs eleqtrokosmosis efeqti _ qvis konstruqciebis 

Zlieri gawylovaneba, Semdgomi gamoqarviT da higroskopuli 

masalebis CamoSliT: baTqaSi, TabaSiris naZerwi, xe-masala. 

restavraciis procesSi aucilebelia gaTvaliswinebuli iqnas 

masalebis eleqtropotencialTa sxvaoba. `galvanoorTqlis 

efeqti~ _ esaa rkinis da spilenZis SeuTavsebloba, rac xSirad 

gvxvdeba burulis samuSaoebis warmoebisas, rodesac spilenZis 

buruls amagreben rkinis lursmnebiT lartyasTan an rkinis 

burulis  Sesabamisi eleqtroizolaciis gareSe amagreben 

spilenZis mimuxtviT, an rodesac spilenZis gadaxurvas akeTeben 

karkasze. 

14. Zeglebis rRvevis anTropogenuli faqtorebi (rRveva 

gamowveuli adamianis pirdapiri an iribi zemoqmedebiT). maT 

miekuTvneba: vibracia, wyalsadenebis gaJonvebi, kanalizacia, 

arqiteqturis ZeglTan axlos tranSeis gaWra, arqiteqturis 

ZeglebSi mavne warmoebis mowyoba, Zeglis araswori 

eqspluatacia, temperaturul-teniani reJimis darRveva saremonto 

samuSaoebis da eqspluataciis dros saremonto da konservaciul-

sarestavracio samuSaoebis warmoebis teqnologiis da meTodikis 

darRveva. 

15. rRvevis fizikuri faqtorebi miwisZvra, cocvadoba, zvavi, 

omi da winaswar ganzraxuli xasiaTis rRvevebi _ Zeglebis 

dangreva, maTi nawilebis daSla, Tanamedrove gamoyenebisTvis da 

rekonstruqciisTvis. 

16. biologiuri faqtorebi, romlebic iwveven qvis, aguris, 

baTqaSis da sxva masalis rRvevas: xoWoebiT da sokoebiT xe-

masalis da qaRaldis dasnebovneba, kirovani duRabis 

gamokortvna frinvelebis mier, qvis wyobidan marilebis 

gamolokva cxovelebis mier; qvis wyobaze xeebis da buCqebis 
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zrda, aguris an qvis xavsiT, wyalmcenareebiT dasnebovneba, 

aguris da qvis baqteriuli dasnebovneba. dazianebis sxvadasxva 

faqtorebi mniSvnelovan wilad unda iyvnen gaTvaliswinebulni 

sarestavracio-konstruqciuli samuSaoebis teqnologiis da 

taqtikis gansazRvrisas, amasTan unda uzrunvelyofdnen 

restavraciis maRal xarisxs da xangamZleobas. 

 monitoringis sistemis organizaciis aRniSnuli modeli 

saSualebas iZleva: 

 Zeglis masalaze garemomcveli aris zemoqmedebis procesze 

swrafi da efeqturi kontrolis ganxorcieleba; 

 obieqtis urTierTzemoqmedebis Sefaseba qalaqis 

garemosTan; 

 obieqtis mdgomareobis maCveneblebis da funqcionaluri 

mTlianobis Sefaseba; 

 konkretul masalaSi gamovlenili iqnas destruqciuli 

procesebis ganviTarebis dinamikis rRvevis, dazianebebis 

pirdapiri da iribi mizezebi; 

 Seiqmnas winapirobebi obieqtze garemomcveli aris 

zemoqmedebis Serbilebis mixedviT RonisZiebebis 

gansazRvrisaTvis; 

 ganisazRvros principulad axali ekologiurad 

dasabuTebuli midgomebi profilaqtikuri da makoreqtirebeli 

RonisZiebebis SeqmnisaTvis; 

 SemuSavdes Zeglis `movlis~ sistema arsebuli 

`saeqspluatacio~ praqtikis nacvlad. 

 arqiteqturis Zeglis SenarCunebisaTvis CamoTvlili 

marTvis RonisZiebebis ganxorcielebisaTvis, monitoringis 

sistemiT gadawyvetili amocanebis gaTvaliswinebiT, dazianebebis 

monitoringis saerTo programa unda Seicavdes qvemoTmoyvanil 

principul poziciebs: 
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1. garemomcveli aris mdgomareobis Sefaseba klimaturi 

maxasiaTeblebis cvlilebis da  meteorologiuri pirobebis 

gaTvaliswinebiT; 

2. Zeglis mdgomareobis saSiSroebis mcirexniani da 

grZelvadiani prognozireba, Zeglis dazianebis, dabinZurebis 

gaTvaliswineba mis konstruqciebze tenis, temperaturis cikluri 

zemoqmedebisas masalaSi metastabiluri struqturebis da 

garegani damabinZureblebis arsebobisas. qimiuri da fazuri 

Semadgenlobis analizi masalis xangamZleoba resursis 

SefasebisaTvis; 

3. Zeglebis dacvis sistemebis marTvis zemoqmedebis reJimis 

da grafikis farglebSi sxvadasxva SualedSi masalis 

mdgomareobis (xarisxis) gaumjobesebis rekomendaciebis 

gamomuSaveba; 

4. Zeglebis sasicocxlo ciklis (sc) mixedviT maTi 

SenarCunebisaaTvis warmoebuli RonisZiebebis efeqturobis 

Sefaseba. 

 monitoringis kvlevebis Catareba unda ganxorcieldes 

Semdegi amocanebis mixedviT: 

 saxelmwifo dacvaze myofi istoriuli da kulturuli 

uZravi Zeglebis gaTvaliswineba; 

 istoriuli da kulturuli Zeglebis ganuyofeli nawilis, 

moZravi memkvidreobis obieqtebis inventarizacia; 

 istoriis da kulturuli Zeglebis dacvis zonaSi ukanono 

mSeneblobis dauSvebloba; 

 istoriuli da kulturuli Zeglebis remontis, 

restavraciis, konservaciis, aRdgenis da SekeTebis samuSaoebis 

Catarebaze kontroli; 

 dakvirveba momxmareblebis (mflobelebis) mier Zeglebis 

gamoyenebis wesebis dacvis Sesaxeb istoriuli da kulturuli 

Zeglebis dacvis moqmedi kanonmdeblobis Sesabamisad; 
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 istoriuli da kulturuli Zeglebis  efeqturi gamoyenebis 

dasabuTebuli gadawyvetebis miReba; 

 istoriuli da kulturuli Zeglebis restavraciis da 

profilaqtikuri RonisZiebebis finansuri sistemebis 

koordinireba. 

 Zeglis da misi garemomcveli aris mdgomareobaze 

perioduli dakvirvebis  sistemebis organizaciis mTeli 

mniSvnelovnebis miuxedavad, dRemde rCeba is adgili, romelsac 

monitoringi ikavebs  dacvis sistemaSi da restavraciis 

procesSi. gaugebaria, rogori unda iyos monitoringis kvlevebi, 

rogor icvleba diagnostikuri sistema, rogori sainformacio 

sistemebia ufro qmediTi monitoringis dros. 

 msgavsi problemebis efeqturi gadawyveta SeuZlebelia  

mravali winaaRmdegobebis gadawyvetis gareSe. dReisaTvis uZravi 

qonebis dacvis dokumentaluri uzrunvelyofa unda 

warmoadgendes dokumentebis organizaciul-mowesrigebul 

erTobliobas uZravi kulturuli memkvidreobis obieqtebis, maTi 

teritoriis da zonebis dacvis mixedviT. dokumentaciis bloki 

awyobilia Semdegi informaciuli blokebisagan: 

 normatiuli da uflebrivi dokumentacia; 

 meToduri dokumentacia; 

 yvela saxeobis saaRricxvo dokumentacia; 

 saxelSekrulebo da finansuri dokumentacia. 

 Zeglebis, teritoriebis da dacvis zonebis gamokvlevis 

dokumenturi da informaciuli uzrunvelyofa da masSi Zeglis 

mdgomareobis da dazianebis monitorigis informaciuli 

sistemebis adgili. 

 Zeglis monitoringis sistema Tavis struqturaSi unda 

Seicavdes kvlevebs Tanamedrove diagnostikis sferodan. 

registrirebuli monacemTa bazis Seqmna aamaRlebs dazianebis 

mizezebis, damazianebeli procesebis saSiSroebis Sefasebis 

saimedoobas, restavratorebis da samecniero-kvlevebis 
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informaciis marTvis organoebs uzrunvelyofs RonisZiebebis  

kompleqsis dagegmvisaTvis uZravi Zeglebis SenarCunebis da 

dazianebebis winaswarmetyvelebis mixedviT. SesaZlebeli gaxdeba 

mecnierulad dasabuTdes mimdinare sarestavracio samuSaoebis 

programebis SemuSaveba, perspeqtiuli RonisZiebebi 

sarestavracio samuSaoebis praqtikaSi inovaciuri teqnologiebis 

danergvis da Zeglebis movlis mixedviT. 
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Tavi 3. istoriul-kulturuli Zeglebis mdgomareobis 

teqnikuri da ekologiuri diagnostirebis axali 

meTodebi  

 

3.1. Sesavali 

 

 Zeglis mdgomareobis diagnostikis arsebuli sistemis 

analizi aCvenebs, rom informaciis miwodebis ZiriTad wyaros 

warmoadgens kvlevis procedura. amasTan Zeglis mdgomareoba 

umTavresad fiqsirdeba vizualuri meTodiT, rasTan 

dakavSirebiTac Sefaseba damokidebulia eqspertis 

kvalificiurobaze da aris subieqturi. ar arsebobs masalis 

struqturis fizikur-qimiuri cvlilebebis fiqsacia, ar aris 

gaTvaliswinebuli drois faqtori, rac SeuZlebels xdis Zeglis 

dazianebis procesebis ganviTarebis prognozirebas. imis gamo, 

rom diagnostikis sistema xorcieldeba rRvevis faqtis mixedviT, 

rogorc wesi, Zneli dasadgenia mizezebi, Znelia sworad Seafaso 

destruqciis procesis meqanizmi, Znelia `ganWvrito daavadeba 

adrindel stadiaze~. informaciis SekrebisaTvis praqtikulad ar 

gamoiyeneba praqtikaSi dadebiTad rekomendebuli monitoringis 

sistema. Zeglebis dacvis arsebul sistemaSi saboloo 

diagnozisaTvis masalebis SegrovebisaTvis principulad axali 

midgoma unda gaxdes monitoringze gadasvla da amisaTvis 

diagnostikis proceduris meTodologiis SemuSavebaze gadasvla. 

 adekvaturi kontrolis da monacemebis informaciuli bazis 

formirebis  sistemebis uzrunvelsayofad diagnostikis sistema 

Sevsebuli unda iyos samuSaoebis axali moculobiT _ obieqtze 

da laboratoriaSi instrumentaluri kontrolis aucilebeli, 

damoukidebeli meTodebis sistemiT. monitoringis dros eqspres 

analizis fizikur-qimiuri meTodebis gamoyeneba iZleva Zeglis 

masalis struqturis stabilurobis rRvevis sawyisi stadiis 

fiqsirebis saSualebas, misi konstruqciebis garemosTan 
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urTierTqmedebisas, agreTve konkretuli situaciidan gamomdinare 

iZleva profilaqtikuri gadawyvetebis miRebis saSualebas, 

makoreqtirebeli RonisZiebebis magivrad. 

 Zeglis mdgomareoba dRes aucileblad aisaxeba mxolod 

saxlmflobelobis teqnikur pasportSi. aseTi pasportebis 

SemoRebisas savaraudo iyo, rom isini Seivseboda inventarizaciis 

SedegebiT da sakmarisad  srulad asaxavda yoveli Senobis 

teqnikur mdgomareobas qalaqSi. aseTi daTvaliereba 

sacxovrebel-saeqspluatacio organizaciebis mier unda 

ganxorcieldes weliwadSi orjer (gazafxulze da Semodgomaze). 

bolo periodSi es, saukeTeso SemTxvevaSi, xdeba xuT weliwadSi 

erTxel an saerTod ar xdeba. 

 amitom dReisaTvis Zeglis teqnikuri pasporti ar asaxavs 

mis teqnikur mdgomareobas da sarestavracio samuSaoebis 

proeqtirebisas saWiro xdeba Zeglis masalebis da 

konstruqciebis mdgomareobis  ZviradRirebuli kvlevebis 

kompleqsis SekveTa. amas garda, Zeglebis restavraciis xerxis 

SerCevas teqnikuri pasportis informaciis gamoyenebiT aqvs sami 

mniSvnelovani nakli: 

1. Senobis procentuli fizikuri cveTis safuZvelze xerxis 

SerCeva faqtiurad ar asaxavs mis mdgomareobas, atarebs 

subieqtur xasiaTs; 

2. konstruqciis dazianebebi ar aris aRniSnuli naxazebze, 

xolo Senobis garegnuli saxis mixedviT dadgena (xiluli 

defeqtebi) ar SeiZleba gamodges dacvis RonisZiebebis 

Tanmimdevrobis gansazRvrisaTvis; 

3. Zeglis masalis dazianebis analizi ver xerxdeba da ar 

vlindeba garemomcveli aris faqtorebi, romlebic maTi gaCenis 

mizezia. 

 amgvarad, restavraciisaTvis Zeglebis SerCevisas saSualeba 

ar aris miviRoT operatiuli informacia calkeuli obieqtebis 

da maTi garemomcveli aris SenarCunebis mdgomareobaze. amas 

garda, ar arsebobs `sakvanZo indikatoris~ sistema Zeglebis 
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mdgomareobis gazomvisaTvis misi dacvis xarisxis 

gansazRvrisaTvis. maSasadame rTuldeba Zeglis `msoflio 

memkvidreobis~ siaSi Seyvanis dokumentaciis momzadebis mTeli 

procesi. 

 

3.2. diagnostikuri cikli da misi ZiriTadi operaciebi 

 

 drois normirebul SualedSi Sesrulebuli diagnostikuri 

cikli esaa sawarmoo procesi, romlis Sedegsac warmoadgens 

saangariSo dokumentacia, romelic amomwurav informacias 

Seicavs eqspluataciaSi myofi Senobebis da nagebobebis fizikuri 

da moraluri cveTis Sesaxeb: 

1. Senobis teqnikuri eqspertiza (sruli teqnikuri gamokvleva) 

iZleva fizikuri da moraluri cveTis gansazRvris informacias, 

remontis, rekonstruqciis da modernizaciis perspeqtiuli 

gegmebis SedgenisaTvis; 

2. winasaproeqto winadadebebis SemuSaveba da damtkiceba, 

aRdgena-gaZlirebis, remontis, restavraciis, samSeneblo 

pasportis da sarestavracio samuSaoebis teqnologiis teqnikur-

ekonomikuri dasabuTebis SedgeniT; 

3. teritoriis topografiuli sqemis miReba; 

4. Senobis detaluri azomva, 1:100 masStabSi miwisqveSa da 

miwiszeda sarTulebis, sxvenis, fasadebis da kveTebis gegmebi 

restavraciis daqvemdebarebuli mzidi konstruqciebis da 

arqiteqturuli detalebis zusti mdgomareobis gansazRvriT; 

5. Senobis sainJinro mowyobis teqnikuri mdgomareobis 

gansazRvra; 

6. mocemuli amocanebis safuZvelze Senobis mdgomareobis 

detaluri teqnikuri gamokvleva. arqiteqturuli gegmarebiTi 

amocanebi proeqtirebaze unda Seicavdes samSeneblo 

konstruqciebis simtkicis da vargisianobis gansazRvras, 

sainJinro-geologiuri da geologiuri Ziebebis Sesrulebas da 

specialuri sainJinro, ekologiur-masalaTmcodneobis Ziebebis 
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angariSis Sedgenas, romelSic gaanalizebuli da gamoyenebuli 

unda iyos pirveli xuTi operaciis da ekomonitoringis Sedegebi. 

 pirveli operaciis mizans warmoadgens informaciuli bazis 

momzadeba dasacavi obieqtis fizikuri da moraluri cveTis 

Sesaxeb. Segrovili monacemebi gamoiyeneba Zeglebis dacvis 

RonisZiebebis sistemis dagegmvis dasabuTebisaTvis. 

 amasTan Sesasrulebeli kvlevebi warmoebs Sesabamisi 

programis mixedviT xuT weliwadSi erTxel. gansakuTrebuloba 

mdgomareobs imaSi, rom isini xorcieldeba danarCeni 

operaciebisagan gancalkevebiT da restavraciis proeqtebisagan 

damoukideblad. es operacia unda Sesruldes mxolod saproeqto 

organizaciebis da kvalificiuri specialistebis mier, 

aucilebeli meToduri da instrumentaluri baziT. 

 diagnostikuri ciklis pirveli operaciis SemadgenlobaSi 

Semavali samuSaoebis Sesrulebis etapebi iTvaliswineben Semdeg 

RonisZiebebs: 

1. dokumentaciis momzadeba kvlevis CatarebisaTvis; 

2. moraluri cveTis gansazRvra; 

3. Senobis miwisqveSa da miwiszeda nawilebis teqnikuri 

mdgomareobis gansazRvra (fotografireba, mdgomareobis 

kontroli gamzomi xelsawyoebis gamoyenebiT). tipiur blankebze 

Sesrulebuli CanawerebiT (SemdgomSi blankebi Sedis saangariSo 

dokumentaciis SemadgenlobaSi); 

4. saangariSo dokumentaciis gaformeba (angariSi, daskvnebi, 

samecniero-teqnikuri da masalaTmcodneobis daskvnebi da 

rekomendaciebi). 

 diagnostikuri ciklis yvela danarCeni operacia aris 

winasaproeqto samuSaoebis da kvlevebis kompleqsi, romlebic 

sruldeba Senobis remontis, rekonstruqciis, aRdgenis, 

modernizaciis da specialuri saxeobis samuSaoebis saproeqto-

saxarjTaRricxvo dokumentaciis SemuSavebisaTvis _ romlebSic 

Sedis hidroizolaciis mowyoba, saZirkvlis, mzidi kedlebis 

gaZliereba, antikoroziuli damuSaveba da sxva. magaliTad, 
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mimdebare teritoriis kompleqsuri keTilmowyobis proeqtis 

SeqmnisaTvis. 

 dReisaTvis diagnostikuri cikli saproeqto analizis 

struqturaSi (ix. nax. 2.1) gaTvaliswinebulia xarisxis marTvis 

sistemis farglebSi da proeqtirebis xarisxis marTvis 

sistemebSi, Zeglis mdgomareobis monitoringis RonisZiebebis 

ciklis paralelurad, romlebic gansazRvrulia ICO-9000-is 

standartebiT. 

 

3.3. Zeglis teqnikur mdgomareobaze dakvirvebis 

meTodebi 

 

 dakvirvebis meTodebis arCeva mniSvnelovan etaps 

warmoadgens monitoringis kvlevebis sistemaSi, radganac 

saSualebas iZleva ganisazRvros kontrolirebadi parametrebis 

da Tvisebebis sistemebi. Zeglze dakvirvebisas kontrolirebadi 

parametrebis miRebuli sistema gansazRvruli iqneba obieqtis 

parametrebiT da maxasiaTeblebiT, kvlevis  amocanebiT da mizniT. 

 teqnikuri mdgomareobis monitoringis organizeba 

SesaZlebelia ori xerxiT: obieqturi dakvirvebis meTodiT da 

zonaluri dakvirvebis meTodiT. 

 ganvixiloT TiToeuli maTgani cal-calke: 

 obieqturi dakvirebis meTodi 

 obieqturi dakvirvebis meTodi am SemTxvevaSi pasuxobs 

Zeglis adgilisa da mdgomareobis ufro metad rialisturi 

monacemebis bazis miRebis moTxovnebs, iZleva ufro srul 

Sefasebas momxdari arqiteqturuli da sainJinro cvlilebebis 

Sesaxeb.  warmodgenili meTodi iZleva deformaciuli procesebis 

mikvlevis da dazianebebis gaCenis dinamikis Sefasebis 

SesaZleblobas. meTodis ZiriTadi organizaciuli moTxovnebi 

Semdegia: 
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 obieqtze dakvirveba warmoebs pirveladi vizualuri 

gamokvlevis Sedegebis Sesabamisad rRvevis saSiSi zonebis 

gamovleniT pirveli etapis daskvnebis safuZvelze; 

 dakvirvebis perioduloba ganisazRvreba individualurad 

yoveli obieqtisaTvis, magram ara nakleb weliwadSi erTxel; 

 dakvirveba warmoebs instrumentaluri da vizualuri 

meTodebiT. kontrolis meTodebi (meTodebis sistema) 

ganisazRvreba yoveli obieqtisaTvis yvela konkretuli 

kvlevisas. 

 zonaluri (lokaluri) dakvirvebis meTodi 

 dakvirveba warmoebs ara obieqtze, aramed mis calkeul 

konstruqciul elementebze da gamoiyeneba  Senobis 

konstruqciuli elementebis teqnikuri mdgomareobis  

SefasebisaTvis maTi rRvevis xarisxze damokidebulebiT. 

magaliTad, gamokvlevis praqtikaSi farTod gavrcelebul 

konstruqciebSi bzarebis ganviTarebaze dakvirvebis meTodi 

bzarze `Suqurebis~ an mensurebis ganTavsebis gziT, rogorc es 

sur. 3.1-zea naCvenebi. 

  

sur. 3.1. q. TbilisSi Zmebi zubalaSvilebis q. #23-Si 

mdebare Senobis (Sps `alania~-s kuTvnili) kedelze arsebuli bzaris 

ganviTarebaze dakvirvebisaTvis `Suquris~ ganTavsebis magaliTi 

 

 monitoringi warmoebs elementebisaTvis, romlebic 

moiTxoven mudmiv dakvirvebas. mas SeiZleba pirobiTad vuwodoT 

lokaluri. lokaluri monitoringi SeiZleba Catardes 

gansakuTrebuli dacvis qveS myof Zeglebze, risi gamovlenac 
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xdeba Senobis istoriul-arqiteqturuli kvlevis Catarebis 

Sedegad. am meTodis ZiriTad procedurebs warmoadgens: 

 konstruqciis sxvadasxva teqnikuri mdgomareobis zonebis 

gamovlena da Sefaseba xarisxobrivi maCveneblebis mixedviT 

monitoringis pirveli etapis daskvnebis safuZvelze _ 

damakmayofilebeli, aradamakmayofilebeli, avariuli 

mdgomareoba; 

 dakvirvebis elementebis da kontrolis parametrebis arCeva 

(ganisazRvreba konstruqciis dazianebis da deformaciis 

saxeobiT _ jdoma, bzarebi, teniani laqebi, naJRenTebi, 

biodazianebebi da sxva). 

 meTodis ZiriTadi organizaciuli moTxovnebi igivea, 

rogoric dakvirvebis meTodisaTvis. 

 orive meTodSi dakvirveba-gamokvlevis sixSire 

ganisazRvreba amocanebis xasiaTiT, romlebic miiReba 

monitoringis dros. warmoebuli  dakvirvebebis sixSiris 

SefasebisaTvis ganmsazRvrelia Semdegi monacemebi: 

 kulturuli mniSvneloba; 

 konstruqciebis  da masalebis fizikuri cveTa; 

 konstruqciebis da masalebis prognozirebadi 

maxasiaTeblebi; 

 safuZvelis gruntis maxasiaTeblebi; 

 gruntis wylebis Semadgenlobis gansakuTrebulobebi; 

 Zeglebis mdgomareobaze geologiuri procesebis gavlenis 

xaisaTi; 

 dRiuri zedapiris Tanamedrove done da a.S. 

 rogorc wesi dakvirvebis meTodi ganisazRvreba 

konstruqciis deformaciis saxeobebiT da maTi gaCenis  

mizezebiT. dakvirvebis meTodis sistemis arCevisas unda 

gaviTvaliswinoT is faqti, rom is SeiZleba organizebuli iyos 

konstruqciis deformaciiT, masalis dazianebiT da rRvevis 

wyaroTi. sabaziso monitoringis organizaciis I etapis mixedviT 
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aucilebelia mivuTiToT, SemdgomSi rogori iqneba organizebuli 

dakvireba da ganisazRvros misi punqtebis ganlagebis moTxovnebi. 

meTodebis arCeva yovelTvis unda ganxorcieldes monitoringis 

amocanebis da programebis Sesabamisad. 

 Zeglis gamokvlevis meTodebs yofen, dakvirvebebis 

mimarTulebis da Zeglis individualuri 

gansakuTrebulobebisagan damoukideblad, or jgufad: 

 kameraluri kvlevis meTodebi; 

 naturuli kvlevis meTodebi. 

 kameraluri kvlevebi _ iTvaliswineben cnobebis Sekrebis 

obieqtze im wyaroebidan, romlebic  ar imyofebian gamosakvlev 

obieqtSi. maT miekuTvneba monacemebi, romlebic miRebulia 

arqivebidan, biblioTekebidan da sxva wyaroebidan. kameraluri 

kvlevis meTodebi iyofa Semdegnairad: 

a. istoriul-arqivuli kvlevebi; 

b. bibliografiuli kvlevebi; 

g. literaturuli wyaroebis Seswavla; 

d. grafikuli agebebis analogebis meTodebi. 

 naturuli kvlevebi _ iTvaliswineben qmedebebs, romlebic 

sruldeba uSualod obieqtze. 

 Zeglis naturuli kvlevebi saSualebas iZleva gamovlindes 

sxvadasxva cvlilebebis saxeobebi, romlebic ZeglSi xdeboda 

Seqmnis dRidan, rac mkvlevars warmodgenas aZlevs  pirveladi 

da Semdgomi cvlilebebis Sesaxeb, gansazRvros konstruqciis 

teqnikuri mdgomareoba, simtkice da samSeneblo masalebis 

dakargvis done. 

 naturuli kvlevebi grZeldeba Zeglze mimdinare 

sarestavracio procesis moqmedebebis mimdinareobis manZilze. 

 kameraluri da naturuli kvlevis meTodebis erTdrouli 

gamoyeneba iZleva maqsimalurad srul warmodgenas obieqtze. 

iZleva misi mdgomareobis, masalis dazianebis xasiaTis 

kompleqsuri Sefasebis saSualebas, agreTve konstruqciul 

masalebSi mimdinare procesebis da maxasiaTeblebis Sesaxeb 
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msjelobis saSualebas, Zeglis tenqikuri da Tanamedrove 

arqtiteqturul-esTetikuri mdgomareobis Sefasebis saSualebas. 

 kontrolis variantis mixedviT naturuli kvlevis meTodebi 

iyofa Semdegnairad: 

 vizualuri (subieqturi meTodi); 

 instrumentaluri (obieqturi meTodi), maT Soris fizikuri 

azomva-gazomva, zondireba, fotometria da sxva. 

 vizualuri (subieqturi) meTodi Sefasebas awarmoebs 

specialistebis mier mTlianobaSi Senobis, calkeuli 

fragmentebis da elementebis, agreTve calkeuli konstruqciebis 

da samSeneblo masalebis daTvalierebis gziT. aseTi Sefaseba 

subieqturia, damokidebulia profesiul gamocdilebaze da 

kvlevis midgomis gansakuTrebulobaze. vizualuri meTodis dros 

dgeba defeqturi aqtebi, defeqturi naxazebi dazianebis 

adgilebis da farTis fiqsacia; aqtebi romlebSic fiqsirdeba 

konstruqciuli, teqnikuri, mxatvruli an nebismieri sxva 

mdgomareoba. 

 instrumentaluri (obieqturi) meTodiT Zeglis 

konstruqciebis da masalebis mdgomareobis raodenobrivi da 

xarisxobrivi cvlilebis Sefasebis da kontrolisaTvis 

gamoiyeneba sxvadasxva instrumentebi da mowyobilobebi. 

instrumentebis da xelsawyoebis daxmarebiT miRebuli 

maxasiaTeblebi iZleva konstruqciis da masalebis mdgomareobis 

obieqturi Sefasebis saSualebas. 

 Cveulebriv Zeglis kvlevis meTodebis sistema aerTianebs 

CamoTvlil meTodebs. 

 kvlevisas kontrolis meTodebis sistemis arCeva 

ganisazRvreba gamokvlevis  winasaproeqto stadiis amocanebiT. 

 vizualuri kontroli warmoebs sarestavracio praqtikaSi 

danergili meTodebis gamoyenebiT _ zondireba, Suqurebis 

dayeneba. gaTvaliswinebulia dakvirvebis Jurnalis warmoeba. 

vizualuri kvleva Seicavs: 
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 fasadebis, Siga saTavsebis da mimdebare teritoriis 

daTvalierebas; 

 nagebobaSi azomviTi samuSaoebis, konstruqciebis da maTi 

mdgomareobis saproeqto mdgomareobis Sefasebis CaTvliT; 

 konstruqciis da eqspluataciis reJimis gansakuTrebulobis 

Sefasebas. 

 instrumentalur kvlevebSi gamoiyeneba aramrRvevi da 

mrRvevi kontrolis meTodebi, romlebic gansazRvraven: 

 konstruqciis mdgomareobas (masalis simtkicis, fizikuri 

cveTis sididis mixedviT); 

 saZirkvlebis da kedlebis wyobis tenianobas; 

 dazianebebis arsebobas, maT saxeobas da sxva. 

 Zeglis savaraudo gamoyenebis SemTxvevisaTvis aucilebelia 

damatebiT `sakvanZo indikatorebis~ CarTva _ Senobis SigaYaris 

xarisxis kriteriumebi. rogorc wesi, saWiroa Senobis 

temperaturul-teniani da ekologiuri reJimis gansazRvra (haeris 

temperatura `sicivis xidebi~-s adgilebSi, iatakebTan da sxva; 

damabinZureblebis Semcveloba haerSi; sardafis saTavsebSi 

izomeba radiaciuli foni da sxva). dReisaTvis es parametrebi 

praqtikulad ar kontroldeba. 

 Zeglis instrumentaluri kontrolis dros rekomendebulia 

upiratesoba mieniWos aramrRvevi sistemebis, eqspres-meTodebis 

gamoyenebas. Cveulebriv iyeneben sklerometrul meTods _ 

`Smidti~-s CaquCs, ultrabgeriT, optikur, boWkovan-optikur, 

poligrafiul, eleqtromagnitur da sxva meTodebs. 

laboratoriuli gamocda, rogorc wesi warmoebs mrRvevi 

meTodebiT, kernebis aRebis gziT. kernebis diametric Cveulebriv 

ganisazRvreba saxstandartebis meTodikiT da masalis saxeobiT. 

kernebis zomebi iseTia, rom cdebi udavod arRveven ukve 

`daberebul~ masalas, misi struqturis darRveviT, xolo Semdgom 

ki xvrelebis SekeTebis dros, romlebic darCa kernebis aRebis 

Semdeg irRveva misi erTgvarovneba. aRebuli kernebis fizikur-
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meqanikuri gamocda `dawnexviT~ gamocdis SemTxvevaSi, warmoebs 

saxstandarti 84.62-85, saxstandarti 24992-81, saxstandarti 8509-82-

is Sesabamisad. laboratoriaSi masalis gamocdis yoveli saxeoba 

warmoebs saxstandartis Sesabamisad masalis yovel saxeobaze 

individualuri meTodikis mixedviT [39]. 

 

3.4. Zeglebis mdgomareobis kvlevisas geografiuli 

informaciuli sistemis gamoyeneba da misi 

SesaZleblobebi 

 

 Zeglebis dazianebis monitoringis kvlevebis sistemebis 

organizaciis dros aucilebelia avirCioT ara mxolod 

diagnostikuri meTodebis sistema da am meTodebis daxmarebiT 

miRebuli monacemebis analizis sistemis SemuSaveba, aramed es 

informacia gavxadoT misawvdomi saproeqto analizSi 

gamoyenebisaTvis. paralelurad aucilebelia garemos xarisxis 

Sefasebis sistemis SemuSaveba da Zeglis ganTavsebis 

teritoriaze Zeglze moqmedi faqtorebis gansazRvra. faqtorebis 

SefasebisaTvis SeiZleba gamoviyenoT garemomcveli aris 

mdgomareobis ekologiuri informaciis sistematizaciis da 

damuSavebis kargad SemuSavebuli organizaciuli principebi da 

variantebis geoinformaciuli sistemebi. 

 garemomcveli aris mdgomareobis monitoringis dros 

yvelaze xSirad gamoiyeneba geografiuli informaciuli sistema 

(gis). am sistemis upiratesoba mdgomareobs misi informaciuli 

teqnologiebis moqnilobaSi, romelic saSualebas iZleva 

informacia gamoviyenoT Zeglebis dacvis sistemaSi.

 geografiuli informaciuli sistema (gis) – es aris sistema, 

romelic Seicavs kompiuterul teqnikas, programul  

uzrunvelyofas da meTodebs, romlebic SemuSavebulia qveynis 

ganviTarebis dagegmvis da marTvis rTuli problemebis 
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gadasawyvetad informaciis Zebnis, gamoyenebis, analizis da 

warmodgenis gaiolebisaTvis. 

 gis-is gamoyeneba uzrunvelyofs: garemomcveli aris Sesaxeb 

informaciis miRebis kompleqsur midgomas; garemos 

mdgomareobaze informaciis Sekrebis da gamoyenebis saerTo 

xarjebis Semcirebis saSualebas. sxvadasxva organizaciebis mier 

am samuSaoebis dublirebis donis Semcirebas. es kompleqsuri 

ekologiur-geografiuli informacia iZleva monacenebis 

saxvadasxva nakrebis Sedarebis da Tavsebadobis donis amaRlebis 

saSualebas. gis-is daxmarebiT gamartivebulia gadawyvetilebebis 

mimRebi pirebis farTo wrisaTvis ganzogadebul da 

sistematizebul monacemebze daSveba _ `ekologiur rukebze~ da 

maT gamoyenebaze qalaqis meurneobis sistemaSi situaciis 

ekologiuri Sefasebisas. 

 Zeglis mdgomareobis monitoringis dros gis-is 

ekologiuri rukebi amartiveben garemomcveli aris mdgomareobis 

sivrcobrivi analizis Catarebas da iZleva Zeglis dazianebis 

riskis prognozirebis saSualebas. am informaciuli sistemis 

monacemebis analizis gareSe SeuZlebelia warmovidginoT yvela 

qmedebebi, romelsac garemomcveli are axdens Zeglze. mravali 

maTgani SeiZleba darCes ganuxilavi maTi registraciis 

sirTulis an damatebiTi xarjebis aucileblobis Sedegad. 

amgvarad, viyenebT ra gis-is monacemebs, SeiZleba SevamciroT 

saproeqto analizSi gaTvaliswinebuli ekologiuri, agreTve 

sainJinro kvleva-Ziebebis da sxva kvlevebis saerTo xarjebi. 

geografiuli informaciuli sistema SeiZleba gamoyenebuli iqnas 

ekologiuri Sefasebis iseTi SemadgenlebisaTvis, rogoricaa 

zemoqmedebebis masStabebi, kumulatiuri (dagrovebiTi) efeqtebi, 

dabinZurebuli aris fonuri mniSvnelobebis da doneebis, 

bunebrivi resursebis kadastrebis Sedgenis da sxvaTa gansazRvra. 

 gis-is gamoyeneba dazianebebis riskis savaraudoobis 

Sefasebisa (saSiSroobis gamovlineba, riskis sxva 

maxasiaTeblebis gansazRvra) da RonisZiebebis dagegmvaSi, 
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istoriuli memkvidreobis obieqtebis kulturuli mniSvnelobis 

dakargvis riskis minimizaciis mixedviT, xdeba am sistemis 

ekologiuri monacemebis gamoyenebis kidev erTi efeqturi 

mimarTuleba. 

 Zeglebis ganTavsebis teritoriaze garemos xarisxis 

ekologiuri SefasebisaTvis SeiZleba gamoviyenoT sistemis 

informaciuli kartografiuli baza. es monacemebi SeiZleba 

damuSavebuli da Sevsebuli iqnes Zeglis ganTavsebis 

teritoriaze ekologiuri kvleva-Ziebebis SedegebiT da Zeglebis 

dazianebis ekomonitoringisas miRebuli informaciiT. 

 gis-is kartografiuli monacemTa bazis analizis dros 

Cveulebriv gamoiyeneba sivrcobrivi SefardebiTi Sreebrivi 

informaciis meTodi.  

 

monacemTa Sreebi (fenebi) Sedarebuli informaciis done  𝒏 − 𝟏  

_ ekologiuri rukebis paketi  

_ topografili rukebi  

_ miwismoxmarebis daraionebis 

ruka 

 

_ miwis nakveTebis ruka  

_ infrastruqturis ruka  

_ situaciuri gegma  

 

sur. 3.2. situaciuri gegmis SemuSavebisaTvis kartografiuli monacemTa 

bazis informaciis Sefardebis sistema 

 

 magaliTad, kartografiuli monacemTa bazis sxvadasxva 

Sreebis gamoyenebiT (𝑛 − 1 donis), rogorc es naCvenebia nax. 3.3-ze, 

SeiZleba iqnas Sedarebuli (datanis meTodi) da Sedegad 

miRebuli iqnas cnobebi ekosistemis mdgomareobis, dazianebis 

saxeobis da a.S. mixedviT teritoriis konkretuli ubnisaTvis. 

aseTi Sedarebuli informaciiT SeiZleba ganisazRvros Zeglze 

ekologiuri datvirTvebi da daregistrirdes rogorc fonuri, 
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Zeglebis dazianebis ekomonitoringis kvlevebis dros miRebuli 

monacemTa sistemis saregistracio struqturaSi. 

 gis-is monacemTa kartografiuli bazis informaciis 

Sedarebis ganxiluli meToduri xerxis gamoyenebiT SesaZlebelia 

ara mxolod situaciuri gegmebis miReba, aramed teritoriis 

kartografireba, gveqneba ra informacia konkretul teritoriaze 

Zeglze datvirTvebis ufro prioritetul saxeobaze da 

kategoriebze. gis-is informaciuli Sreebis damuSavebis Sedegebi 

SeiZleba warmovadginoT kompleqsuri teritoriuli sqemebis 

(kts) saxiT, sqemebis tipis mixedviT, romlebic gamoiyeneba 

qalaqebis garemomcveli aris dacvis sistemaSi. kts-is magaliTi 

`Zeglze prognozirebuli datvirTvebis jamuri donis rukebis~ 

saxiT 1:2000-ian masStabSi moyvanilia nax. 3.2-ze. 

 informaciis SedarebisaTvis gamoyenebuli ekologiuri 

rukebis CamonaTvali warmodgenilia am suraTis marcxena svetSi. 

 nax. 3.3-ze warmodgenil kts-ze Sesrulebulia teritoriis 

tipizacia Zeglis rRvevamde mimyvani masalis dazianebis 

gamomwvevi datvirTvebis saxeobebis mixedviT. rukaze 

warmodgenilia oTxi tipis teritoria: 

I tipi _ teritoriebi, sadac datvirTvebi SeiZleba 

mivakuTvnoT sagangebo kategoriebs (sd); 

II tipi _ teritoriebi, sadac datvirTvebi SeiZleba 

mivakuTvnoT maRal kategoriebs (md); 

III tipi _ teritoriebi, sadac datvirTvebi SeiZleba 

mivakuTvnoT saSualo kategoriebs (sd); 

IV tipi _ teritoriebi, sadac datvirTvebi SeiZleba 

mivakuTvnoT dabal kategoriebs (dd). 
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sur. 3.3. kompleqsuri teritoriuli sqema Zeglze garemomcveli aris 

datvirTvebis kategoriis SefasebisaTvis  

 

 Zeglis garemomcvel aresTan urTierTqmedebis sarisko 

movlenebis SefasebisaTvis, romlebic iwvevs dazianebebis gaCenas 

da ganviTarebas, Cveulebriv iyeneben maxasiaTeblebis Semdeg 

nakrebs: 
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 `saSiSroeba~ romelic ganisazRvreba Sedegebis 

seriozulobiT; 

 `albaToba~ romelic ganisazRvreba Zeglis rRvevis 

dadgomis realobiT; 

 `riskis statusi~ riskis sidide (albaTobis TeoriiT 

ganisazRvreba rogorc `saSiSroebis~ da `albaTobis~ 

warmoebuli  𝐶 = 𝑂 ∙ 𝐵 ); 

 `prioritetuloba~ kontrolis mniSvnelovneba; 

 `kavSiri~ gavlena sxva riskebze. 

 amgvarad, datvirTvebis saerTo bazidan sarisko movlenebis 

Sefasebis meTodiT amoirCeva ZiriTadi riskebi. ZiriTad 

CamonaTvalSi warmodgenilia ufro metad saSiSi riskebi maTi 

dadgomis albaTobisgan damoukideblad. 

 am datvirTvebis done da Zeglze maTi gavlena 

damokidebuli iqneba ekosistemis (bunebrivi komponentebis) 

mdgomareobaze, romlebic uSualod ZeglTan axlos imyofebian. 

Tu ki `sakvanZo indikatoris~ saxiT Zeglis teritoriaze 

bunebrivi sistemis potencialuri mdgomareobis donis 

gazomvisaTvis gamoviyenebT 35/65 farTobebis fardobas, romelsac 

ikavebs teqnogenuri Secvlili bunebrivi komponentebi, am 

fardobis erTis tolad miRebisas nebismier teritoriaze 

ekologiuri wonasworobis mdgomareoba SeiZleba daxasiaTdes 

misi mdgradobis miRebuli indeqsidan gadaxris sididiT. 

 `garemo-Zegli~ sistemaSi urTierTzemoqmedebis Catarebuli 

analizi saSualebas iZleva gamoyofili iqnas II tipis 

teritoriis restavraciis Semdgom periodSi Zeglebis dazianebis 

gamovlenis Semdegi saerTo kanonzomierebebi: 

 ekologiuri wonasworobis darRvevis mqone teritoriebze 

samSeneblo konstruqciebis masalebis aRdgenili Tvisebebis 

swrafi kargva; 

 konservaciis da restavraciisas gamoyenebuli samSeneblo 

masalebis  dabali konstruqciuli mdgradoba; 
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 Zeglis Zvel istoriul masalasTan (TeTri qva, aguri da 

sxva) SedarebiT `axali~ samSeneblo masalebis daCqarebuli 

rRveva; 

 masalis rRvevis bioqimiuri procesebis aqtivacia; 

 obieqtebze garemomcveli aris zemoqmedebis SemTxvevebSi 

gaxSirda konstruqciebis Zlieri cveTa da masalebis 

destruqciis maRali xarisxi. 

 Zeglze teqnogenuri da bunebrivi datvirTvebis da maTi 

negatiuri zemoqmedebis Sedegebis analizma saSualeba mogvca 

gamogveyo dazianebis saxeobebi, romlebic gavlenas axdenen 

konstruqciis mdgomareobaze da dakavSirebulia ori tipis 

mrRvev datvirTvasTan: 

 dakavSirebulni ZiriTadi konstruqciebis deformaciasTan 

(damaxasiaTebelia xiluli rRvevebis gaCenasTan); 

 viTardebian farulad da dakavSirebulni arian Zeglis 

masalis struqturis cvlilebebTan, regulirdebian Zeglis 

siaxloves ekosistemis funqcionirebiT, radganac is warmoadgens 

am sistemis erT-erT elements. 

 unda aRniSnos, rom Zeglis dazianebebze dakvirveba 

aucileblad agebuli unda iyos ekologiur meTodologiaze, 

garemomcveli aris ekologiuri problemebis kulturuli 

memkvidreobis kargvis problemebTan urTierTkavSiris 

gansazRvrebis mixedviT. es saSualebas mogvcems davakonkretoT 

da ufro efeqturad davareguliroT Zeglis dacvis RonisZiebebi. 

 geografiuli informaciuli sistemis monacemebis 

gamoyenebis da ekologiuri kvleva-Ziebebis miRebul 

eqsperimentalur monacemebTan maTi Sefardebis meTodikis 

ganxiluli magaliTebi saSualebas iZlevian, sakmarisad 

obieqturad iqnas Sefasebuli Zeglis ganTavsebis teritoriaze 

saerTo situacia da gamoiyos arsebuli problemebi. 

 amgvarad SeiZleba momzaddes teritoriis `ekologiuri~ 

xarisxis Sefasebis monacemTa bazis formirebisaTvis safuZveli 
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da es informacia gamoviyenoT Zeglebis dazianebis 

ekomonitoringis kvlevis programebis damuSavebisaTvis. 

 

3.5. saremonto-samSeneblo (sarekonstruqcio) 

samuSaoebis monitoringis gis-teqnologiis damuSaveba 

 

 wina paragrafebSi SemuSavebulia geoinformaciuli 

sistemuri teqnologiebis meTodebis Seqmnis koncefcia 

garemomcveli aris ekologiuri monitoringisTvis obieqtebis 

rekonstruqciis stadiaze. gansazRvrulia gis-teqnologiis 

ZiriTadi Rirsebebi. 

 dReisaTvis geografiuli informaciuli sistemis (gis) 

gamoyenebis tradiciul simravleSi SesamCnevad dominirebs 

ekologiuri, romelic saSualebas iZleva operatiulad miviRoT 

informacia moTxovnisTanave da aisaxos igi kartografiul 

safuZvelze, SevafasoT ekosistemis mdgomareoba da movaxdinoT 

misi ganviTarebis prognozireba, ekologiuri monitoringis gis-

teqnologiebisaTvis warmoadgens disciplinaTSorisi xasiaTis 

adamianuri qmedebis Sedegs da misi ZiriTadi amocanebia: 

dakvirveba biosferos mdgomareobaze, misi mdgomareobis 

prognozi da Sefaseba, agreTve iZleva saSualebas ganvsazRvroT 

ara mxolod biotikuri da abiotikuri moqmedebis xarisxi 

garemomcvel areze, aramed agreTve antropogenuri zemoqmedebis 

faqtorebis da wyaroebis gamovlena. samecniero dasabuTeba 

aerTianebs ekologiis, biologiis, geografiis, geofizikis, 

geologiis da sxva mecnierebebis midgomebs da meTodebs. 

sivrciTi analizis funqciebi gamoiyeneba 100-ze met 

disciplinaSi, romlebic moicaven samecniero da gamoyenebiTi 

kvlevebis umravles mimarTulebebs. 

 samSeneblo mrewvelobis ekologiuri monitoringis sistema 

ganxiluli unda iqnas, rogorc mravaldoniani dargobrivi 

sistema, romlis struqtura formirebulia im miznebis 

gadanawilebis safuZvelze, romlebic wydeba samSeneblo da 
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saremonto-samSeneblo procesebis ganmaxorcielebel obieqtebze 

dargobrivi, regionaluri centrebis da dabali donis 

qvesistemebs Soris monitoringis da informacuili nakadebis 

amocanebiT. gis-teqnologiis amocanas warmoadgens atmosferul, 

geologiur da hidrogeologiur garemoze saSiSi faqtorebis 

zemoqmedebis donis gansazRvra obieqtis rekonstruqciis 

periodSi da misi eqspluataciis Semdgom wlebSi maTi 

mdgomareobis cvlilebis SefasebisaTvis, defeqtebis 

Tavisdrouli gamovlinebisaTvis, negatiuri procesebis 

gafrTxilebisa da mocilebisaTvis, agreTve prognozis Sedegebis 

sisworis Sefaseba, romlebic miRebulia angariSis da saproeqto 

gadawyvetebis meTodebiT. nagebobebis rekonstruqciisas gis-

teqnologiis Seqmnis arqiteqtura dafuZnebulia samuSaos 

Semsrulebeli manqanebis, meqanizmebis da mowyobilobebisagan 

miRebuli informaciis obSorul bazaze. samuSaoebis Sesrulebis 

yoveli meTodisaTvis da teqnologiuri procesisaTvis 

Sesrulebuli unda iqnas klasifikacia ekologiuri 

kriteriumebis mixedviT, raTa gamovlindes saSiSi zemoqmedebis 

faqtorebi: meqanikuri, qimiuri, biologiuri, atmosferuli 

xmauris, vibraciuli, eleqtromagnituri, Tburi, Suqis da 

radioaqtiuri dabinZureba. gis-teqnologiis Seqmnis Semdeg 

nabijs warmoadgens sarekonstruqcio obieqtis ganlageba 

sxvadasxva Tematur rukaze. eseni SeiZleba iyos geologiuri, 

teqnikuri, hidrogeologiuri, sainJinro-geologiuri, niadagis, 

mcenareulobis, zoogeografiuli, bunebis dacvis, mosaxleobis, 

ekonomikuri da sxva regionaluri donis rukebi. daitanen ra 

obieqts rukaze gansazRvraven savaraudo riskebis ubnebs, 

rogorc standartuli riskis doniT, ise momatebuls. asruleben 

informaciis Sekrebas konkretuli ubnebisaTvis Tematuri riskis 

da normatiuli dokumentebis mixedviT. saSiSi faqtorebis 

bunebriv-teqnogenur sistemaze zemoqmedebis gansazRvrisaTvis 

SeiZleba warmatebiT vixelmZRvaneloT zemoTaRniSnuli 

klasifikaciiT. radgan saSiSi faqtorebis zemoqmedebis xarisxis 
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mixedviT, gansazRvruli ubnis gansazRvruli wertilebisaTvis da 

agreTve calkeuli teqnologiuri procesebisaTvis SeiZleba 

hqondeT gansxvavebuli mniSvnelobebi, aucilebelia maTi 

ranJireba zemoqmedebebis xarisxis mixedviT baluri sistemis 

mixedviT. rac ufro metia ranJirebis skala, miT ufro zusti 

iqneba bunebriv-teqnogenur sistemaze Zalebis zemoqmedebis 

gansazRvra. Semdeg nabijs warmoadgens saSiSi faqtorebis jamuri 

zemoqmedebis gansazRvra saZiebo adgilze da swori 

gadawyvetilebis miReba bunebaze ekologiuri eqspansiis 

minimizaciisaTvis. bunebis garemomcveli aris monitoirngis gis-

teqnologiis blok-sqema moyvanilia nax. 3.4-ze.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.4. rekonstruqciis monitoringis gis-teqnologiis Seqmnis blok-

sqema 

 

 amgvarad garemomcveli aris faqtorebis analizis Sedegad 

gamovlindebian biotikuri, abiotikuri da antropogenuri 

faqtorebi. amasTan ganisazRvreba agreTve bunebrivi da 

1. obieqtis mdebareobis 
teritoriis kartireba 

2. obieqtis dayofa 
elementarul ubnebad 

3. pirdapiri ubnebis informaciis Sekreba 
yoveli elementaruli ubnisaTvis, 

kvanZisaTvis, zemoqmedebis faqtorebis 
gamovlena 

4. zemoqmedebis faqtorebis ranJireba 
baluri sistemebis mixedviT 

5. saSiSi faqtorebis jamuri 
zemoqmedebis gansazRvra yoveli 

elementarul ubanze 

6. saSiSi pirdapiri ubnebis gamovlena 

7. gadawyvetilebis miReba saSiSi faqtorebis zemoqmedebis 
Semcirebis Sesaxeb 

damakmayofilebeli aradamakmayofilebeli 
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antropogenuri obieqtebi, romlebic negatiur zemoqmedebas 

axdenen eqspluataciis ciklis yvela stadiaze. sabolood 

formirdeba garemos obieqtze da piriqiT, obieqtis garemoze 

zemoqmedebis bazisuri principebi. SemuSavdeba da dasabuTdeba 

urTierTzemoqmedebis Sefasebis Teoriuli da praqtikuli 

meTodebi. 

 dReisaTvis gamoyenebuli gis-teqnologiebi srulad ver 

asaxaven saSiSi faqtorebis zemoqmedebas bunebriv-teqnogenur 

sistemaze, romlebic Cndeba saremonto-samSeneblo samuSaoebis 

Sesrulebisas. Tu ki kartirebis meSveobiT SesaZleblia 

miRebuli iqnes sxvadasxva faqtorebis zemoqmedebis Sefaseba 

obieqtze, xolo ukugavlenis Sefaseba yovelTvis SesaZlebli ar 

aris regionaluri kartografiis daxmarebiT. mocemul etapze, 

rogorc kvlevebi aCvenebs, praqtikulad ar arsebobs gis-is 

SedgenisaTvis teqnologiuri monacemebi. kartografiuli, 

teqnologiuri, administraciul-sauwyebo da sxva monacemebis 

mxolod integrirebuli analizi mogvcems saSualebas SevqmnaT 

gis-i adekvaturi mmarTveli gadawyvetilbebis miRebis mizniT. 

miRebulia CaiTvalos, rac ufro naklebia samSeneblo-saremonto 

samuSaoebis Sesrulebis xangrZlivoba, miT naklebia 

zemoqmedebebi garemomcvel areze.  

 

nax. 3.5. garemomcvel areze jamuri saSiSi faqtorebis zemoqmedebis 

diagrama 
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 nax. 3.5-ze mocemuli mrudis sarekonstruqcio obieqtTan 

miyenebiT advilad SeiZleba ganisazRvros samuSaoebis 

Sesrulebis romel periodSi da ra adgilze Cndeba yvelaze 

saSiSi ekologiuri datvirTvebi. radganac rekonstruqciis 

obieqti mimagrebulia konkretul geografiul 

adgilmdebareobaze, SeiZleba ganisazRvros uku reaqciac 

garemomcveli aris mxridan. 

 sarekonstruqcio obieqtis da garemomcveli aris 

urTierTqmedebis evolociur process mravali mecnieri 

pirobiTad yofs sam stadiad. I stadiaze, romelic xasiaTdeba 

raRac pirobiTi maqsimumiT, romelic emTxveva rekonstruqciis 

dasasruls, xdeba bunebrivi resursebis kanonzomieri gamoyeneba 

adamianis garemomcvel aresTan mizanmimarTuli urTierTqmedebis 

Sedegad. SemdgomSi procesi gadadis II stadiaSi, romelic 

aRdgeniTi RonisZiebebis sruli ararsebobis SemTxvevaSi, 

xasiaTdeba fardobiTad mdgradi mdgomareobis raRac periodiT 

arsebuli danakargebis SenarCunebiT. es periodi Tavisi arsiT 

warmoadgens II stadiaze gadasvlis ori SesaZlo formidan erT-

erTis procesis warmoqmna a) nawilobriv dakarguli ekologiuri 

potencialis bunebrivi aRdgena (TviTaRdgena); b) Sereuli (an 

kompleqsuri) aRdgena, romelic Seicavs rig aRdgeniT 

RonisZiebebs. gis-teqnologiis gamoyeneba saSualebas iZleva 

SevamciroT II stadia, gamovricxoT absoliturad aRudgeneli 

danakargebi, romlebic dakavSirebulia biologiuri populaciis 

ganadgurebasTan (biogenocenozis Secvla) TviTaRdgenadobis 

sazRvrebs gareT. es aixsneba imiT rom, gis-teqnologiebi 

gamoyenebuli obieqtebis rekonstruqciisas aerTianebs 

teritoriebs, klasikuri kartografiis meTodebs da tradiciebs, 

geogrofias, biologias, ekologias, samSeneblo warmoebis 

safuZvelze gamoyenebiTi maTematikis, informatikis da 

kompiuteruli teqnikis SesaZleblobebTan da aparatTan. 
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3.6. Zeglis masalis mdgomareobis, dazianebis  da 

mrRvevi procesebis Sefasebis meTodebis sistema 

 

 arqiteqturis Zeglebis monitoringis sistemis SemuSavebis 

erT-erT mizans warmoadgens kulturul memkvidreobaze da mis 

obieqtebze garemomcveli aris zemoqmedebis Sesaxeb 

gafarToebuli codna da maTi dacvis, ukeTesi movlis SesaZlo 

variantebis miReba. 

 Zeglze garemomcveli aris gavlenis donis SefasebisaTvis 

aucilebelia dadgindes ramdenad mdgradia masala 

zemoqmedebebis mimarT. Seswavlili iqnas damazianebeli 

procesebis meqanizmi, ganisazRvros cvlilebebi masalis 

struqturaSi da TvisebebSi (masalaSi nivTiereba-

damabinZureblebis gaCena) da  ganisazRvros, ramdenad didxans 

SeiZleba aseTi datvirTvebisas masalis SenarCuneba 

(xangamZleobis resursis gansazRvra). 

 Zeglze garemomcveli aris gavlenis prognozirebisaTvis 

meToduri midgomebi ganxilulia winamdebare TavSi, sadac 

naCvenebia, rom arqiteqturis Zeglebze SeiZleba moxdes 

sxvadasxva datvirTvebi, romlebic pirobiTad dayofilia  oTx 

jgufad. cnobili datvirTvebiT teritoriaze arsebuli Zeglebis 

monitoringis organizaciis dros amocanebis wre, rogorc wesi, 

SeiZleba Semcirdes Zeglis masalis dazianebaze da 

mdgomareobaze dakvirvebebis sistemis organizebamde. 

monitoringis kvlevebis dawyebamde aucilebelia  ganisazRvros 

(SemuSavebuli iqnas) Zeglis masalaSi mrRvevi procesebis 

Sefasebis saeqsperto sistema, arCeuli iqnas dazianebis 

diagnostikis meTodebis sistema masalis saxeobis Sesabamisad da 

damuSavdes miRebuli informacia da eqsperimentaluri 

monacemebis registraciis sistema. 

 sxvadsxva qalaqebSi Zeglebze mimdinare monitoringis 

kvlevebi aCveneben, rom masalis dazianebis ZiriTadi saSiSroeba 

dakavSirebulia bioqimiuri koroziis produqtebiT maTi 
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daWuWyianebis maRal albaTobasTan. aqedan gamomdinareobs Zeglis 

masalaSi SemCneuli qimiuri da bioqimiuri dazianebebis maRali 

done. 

 maSasadame, Zeglis SenarCunebisaTvis ZiriTadi 

zemoqmedebebis SemuSavebis dros dazianebis monitoringisas 

aucilebelia miRebuli  iqnas Semdegi informacia Zeglis 

masalis mdgomareobaze da destruqciul procesebze: 

 masalis etalon-nimuSebis Tvisebebis maCveneblebi da 

struqturuli maxasiaTeblebi; 

 analizis momentSi masalis mdgomareobis maxasiaTeblebi; 

 damazianebeli da mrRvevi procesebis meqanizmi. 

 miRebuli maxasiaTeblebi SeiZleba gamoyenebuli iqnas 

SemdgomSi, rogorc `sakvanZo indikatorebi~ dakvirvebebis dros 

Zeglis masalis mdgomareobis cvlilebisaTvis. 

 Zeglis masalis mdgomareobis Sefasebis meTodebis sistemis 

arCevisas gaTvaliswinebuli unda iqnas, rom maTi daxmarebiT Cven 

unda davaxasiaToT ara mxolod mdgomareoba, aramed miviRoT am 

mdgomareobis cvlilebebis monacemebi garemomcvel aresTan misi 

urTierTqmedebis xarjze. 

 arqiteqturis Zegli eqspluataciisas, upirveles yovlisa 

ganicdis wylis  sivrcis zemoqmedebis sxvadasxva saxeobebs. 

Zeglis TiTqmis yvela masala higroskopulia da es uaryofiTi 

Tviseba Zlierdeba masalaSi gaxsnili marilebis SemcvelobiT. 

 masalis ZiriTadi saeqspluatacio-teqnikuri 

maxasiaTeblebis kontrolisaTvis, naturuli kvlevebis dros, 

dReisaTvis gamoyenebuli instrumentaluri meTodebis sistema 

masalis datenianebis da mis mimarT winaaRmdegobis gawevis 

unaris gansazRvrisaTvis moyvanilia cxrilSi 3.1. 
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cxrili 3.1. masalebis datenianebisa da mis mimarT winaaRmdegobis 

gawevis unaris gansazRvrisaTvis instrumentaluri meTodebis 

sistema 

 

kontrolis sistema miRebuli informacia 

tenmzomi da marilmzomi 

mowyobilobebis kompleqti 

(rekomendebulia sistema 

“Protimiter”) 

konstruqciis datenianebis xasiaTi da 

saxeoba, Zeglis masalis datenineba da 

marilianoba 

eqspres indikatoris (MERCK 

KGaA, Germany) testi – 

masalaSi gaxsnili 

marilebis Semcvelobis 

analizi 

masalaSi ionebis raodenobrivi 

Semcveloba. qloridebi – 𝐶𝑙; sulfatebi 

– 𝑆𝑂4
2−; nitratebi - 𝑁𝑂3

− 

`karstenis~ milebi (KARSTEN 

TUBE) 

konstruqciis masalis zedapiris unari 

winaaRmdegoba gauwios datenianebas 

Zlieri qaris dros daxrili wvimisas 

 

 cxrilSi 3.1. CamoTvlili mowyobilobebis da xelsawyoebis 

kompleqti iZleva eqspres analizis ganxorcielebis, datenianebis 

balansis monitoringis Catarebis, konstruqciis da masalis 

mdgomareobis Sefasebis, faruli defeqtebis adgilis 

diagnostirebis da masalebis da konstruqciebis 

wyalgaumtarobis, Tbogamtarobis da sxva saeqspluatacio-

teqnikuri maxasiaTeblebis Tvisebebis SenarCunebis 

prognozirebis saSualebas qalaqis aris agresiulobis 

konkretuli pirobebisaTvis. 

 tenmzomis (Protimiter Aquant) gamoyeneba gansakuTrebiT 

mosaxerxebelia konstruqciis datenianebis kartogramebis 

Sedgenisas. aseTi kartogramebis Sedgenis varianti 

warmodgenilia sur. 3.6-ze. 

 am kartogramebis mixedviT SeiZleba ganisazRvros 

konstruqciis datenianebis mizezebi da done da airCes 

problemuri situaciis Sesabamisi hodroizolaciis meTodebi. 
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sur. 3.6. tenmzomi Protimiter Aquant-is gamoyenebis Sedegad miRebuli 

sardafis saTavsis kedlebis datenianebis  kartograma. 1. kedlebis 

xiluli dazianebis kartograma. 2. instrumentaluri analizis SedegiT 

miRebuli faruli defeqtebis kartograma 

 

 tenianobis kontrolisas marilmzomis gamoyeneba (Protimiter 

Salf Detektor) saSualebas iZleva dazustdes masalis da 

konstruqciis dazianebis sidide da mizezi. 

 masalaSi maril-damabunZureblebis Semadgenlobis 

raodenobrivi da xarisxobrivi analizisaTvis obieqtebze 

SeiZleba gamoviyenoT MERCK KGaA, Germany-is firmebis mier 

SemoTavazebuli eqspres indikatoruli analizi. marilebis 

gansazRvrisaTvis indikatoris qaRaldis (test-zoli) Sesabamisi 

feris Skalebi qloridebisaTvis _ 𝐶𝑙; sulfatebisaTvis _ 𝑆𝑂4
2−; 

nitratebisaTvis _ 𝑁𝑂3
−. 

 sayovelTaod cnobilia, rom wyalic da marilic grovdeba 

ra konstruqciebSi, ara mxolod arRveven masalas, aramed 

auareseben mis Tboizolaciur Tvisebebs rac iwvevs saTavsSi 

Tboteniani reJimis darRvevas. konstruqciebis zedapirebis 

dacvisaTvis iyeneben sxvadasxva damcav-dekoratiul 

Semadgenlobebs da masalebs. am miznisaTvis Zeglebze ZiriTadad 

iyeneben hidrofibizatorebs – kremorganul SenaerTebs 
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(silikoni), laqsaRebavis masalebs da kompleqsuri moqmedebis 

SenaerTebs. dacvis efeqturoba da damcavi Tvisebebis 

SenarCunebis xangrZlivoba SeiZleba Sefasdes ori xerxiT. 

magaliTad, hidrofoburi efeqtis (unari ukuagdos wyali) 

arsebobis swrafi Sefaseba xorcieldeba vizualuri saeqsperto 

meTodiT. masalis am Tvisebebis kontrolisaTvis Cveulebriv mis 

zedapirze awveTeben wyals da ori wuTis Semdeg sazRvraven 

Seiwova Tu darCa zedapirze wveTis saxiT.  

 masalis zedapiruli fenebis xarisxis kvlevisaTvis da 

SemomzRudavi konstruqciebis atmosferuli tenisagan dacvis 

saimedoobis gansazRvrisaTvis metad efeqturia karstenis meTodi 

(KARSTEN TUBE), romelic saSualebas iZleva dafiqsirdes 

nebismieri forovani masalis zedapiruli adsorbciuli 

wyalSTanTqmis sidide, vimsjeloT SemomsazRvreli 

konstruqciebis zedapiruli fenebis struqturis dazianebis 

Sesaxeb, rac gvexmareba zeda fenebSi masalis forovani 

struqturis araerTgvarovnebis Sesaxeb informaciis swraf 

miRebaSi, vimsjeloT araTavsebadobis mizezebis Sesaxeb, 

magaliTad `Zveli~ qvis `axliT~ Secvlisas masalis arCeva 

msgavsi struqturuli maxasiaTeblebiT. 

 am meTodiT masalis adsorbciuli wyalSTanTqmis 

gansazRvris meTodika axdens `iribi~ wvimis zemoqmedebis 

imitacias qaris realuri datvirTvis gaTvaliswinebiT, fasadis 

kedlebis araxelsayrel ganTavsebisa da orientaciis dros. 

 xelsawyo (sur. 3.7) warmoadgens SuSis mils 10 sm-iani 

SkaliT, romlis danayofis fasi 1 ml-ia. romlis Zirsac aqvs 

gafarToebuli forma. 
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sur. 3.7. obieqtze karstenis milis gamoyenebis sqema 

 

 sxvadasxva masalebis damcavi Tvisebebis gamocdis aseT 

meTods iyeneben obieqtebzec da laboratoriebSic dacvis 

masalebis arCevisas sakontrolo testirebisaTvis. 

 masalis sruqturuli gansakuTrebulobebis da maTi 

cvlilebebis kompleqsuri fizikur-qimiuri analizi xorcieldeba 

specializebul laboratoriebSi, romlebic aRWurvilia 

diagnostikuri xelsawyoebiT. gamosakvlevi masalebis saxeobebze 

da kvlevis amocanebze damokidebulebiT gansazRvraven masalis  

qimiur Semadgenlobas da atareben struqturuli 

gansakuTrebulobebis mikroskopul analizs. masalis dazianebis 

analizis meTodebis kompleqsSi Cveulebriv CarTulia 

rentgenuli difraqtometri da maskanirebeli eleqtruli 

mikroskopi misadgamiT qimiuri analizisaTvis. am sistemis 

SesaZleblobebi moyvanilia cxrilSi 3.2. 
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cxrili 3.2. Zeglis masalis mdgomareobis da dazianebis 

kompleqsuri qimiuri analizisaTvis sxvadasxva meTodebis da 

sistemebis magaliTi 

 

qimiuri analizis damoukidebeli meTodebi urTierTdamatebiTi informaciiT 

gamoyenebuli xelsawyoebi miRebuli informacia 

rentgenis difraqtometri 

SDX-10PA (firma SEOL, 

iaponia) 

 fazuri Semadgenloba 

 amorfuli fazis Semcveloba (metastabiluri 

SeerTebebi da polimeruli Semkvrelebi) 

“Stereoscan 600” (firma 

Cambridge Instrument, didi 

britaneTi) – maskanirebeli 

eleqtronuli mikroskopi 

qimiuri analizatoriT da 

misadgamiT 

fotofiqsaciisaTvis 

gadaRebis Cveulebriv 

reJimSi da fazur 

kontrastis reJimSi 

 qimiuri Semadgenloba (amonabeWdi analitikuri 

cxrilis saxiT, SeiZleba gamoviyenoT masalaSi 

nivTiereba-damabinZureblebis gansazRvrisaTvis; 

“stratografiuli” Sreebrivi analizisas meTodi 

efeqturia ferovani gamis gansazRvrisaTvis da 

istoriuli SenobebisaTvis ЛКМ arCevisas) 

 metastabiluri SeerTebebis Semcveloba 

(SesaZlebelia masalis koroziuli mdgradobis 

prognozireba da masalis xangamZleobis resursze 

msjeloba) 

 mikrostruqturis fotografireba (fazuri 

kontrastis reJimSi miRebuli fotoebis mixedviT 

ganisazRvreba Semadgenlobis sirTule 

(mravalkomponentianoba), fazebis simkvrivis 

mixedviT ganmasxvaveblebis ganawilebis 

homogenuroba, polimeruli Semkvrelis 

ganawilebis xasiaTi; skanirebis Cveulebriv 

reJimSi miRebuli fotoebis mixedviT 

ganisazRvreba kristalebis forma, zomebis, 

saxeobebi, masalaSi kristaluri da amorfuli 

fazebis Tanafardoba, forianoba, mikrobzarebis 

arseboba, rac iZleva masalis saeqspluatacio 

xarisxze msjelobis saSualebas) 

 

 dazianebis diagnostikaSi gansakuTrebuli roli eniWeba 

struqturuli da qimiuri analizis meTodebs, romlebic 

pasuxoben gazomvebis maRali lokalurobis moTxovnebs, radganac 
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umravles SemTxvevebSi ufro metad sainteresoa masalis 

Tvisebebi, romlebic dakavSirebulia 0.1 mkm-ze nakleb 

homogenurobis masStabTan. aseTi Rrma SeRweva mcire nawilakebis 

samyaroSi SesaZlebelia mikroskopSi eleqtruli sxivis 

gamoyenebiT, romlis talRebi bevrad moklea xiluli Suqis 

talRebze. Tanamedrove eleqtronuli mikroskopebi saSualebas 

iZleva miviRoT 300000-jer gadidebuli gamosaxuleba, Sedegad, 

xelsawyos markaze damokidebulebiT SeiZleba davinaxoT 0.3÷0.5 

nm (1 nm=10-9 m) zomis nawilakebi. masalis struqturis kvlevisas 

mizanSewonilia  gamoviyenoT nimuSis analizis pirdapiri meTodi 

da ara misi “replika”. aseTi meTodis dros gamosakvlevi 

nimuSebi ar iTxoven raimenair specialur momzadebas, xolo maTi 

struqtura ar maxinjdeba. pirdapiri meTodebi iZleva saSualebas 

davinaxoT masalis struqtura da eleqtronul mikroskopSi 

SeviswavloT misi gansakuTrebulobebi. 

 diagnostikuri meTodebis es sistema Seucvelelia 

monitoringis kvlevebisas, rodesac SeeniSneba masalisaTvis 

aradamaxasiaTebeli dazianebebi da Cndeba dazianebis meqanizmSi 

garkvevis da maTi mizezebis dazustebis aucilebloba. 

 kompleqsuri qimiuri analizis meTodebi saSualebas iZleva 

ganisazRvros masalis mdgomareoba, dazianebis saxeoba da 

xasiaTi, dadgindes Zeglis masalaSi mrRvevi procesebis buneba 

da mizezebi da gamokvleuli iqnas damazianebeli procesebi, 

romlebic xdeba `garemomcveli are _ masalis zedapiruli fena 

(damcavi mopirkeTeba) – konstruqciuli masala~ aris sazRvarze. 

 qimiuri meTodebis kompleqsSi Sedis rentgenostruqturuli 

analizatori, nivTierebaSi rentgenuli sxivebis difraqciis 

SeswavlisaTvis da masalis Semadgenel konkretul mineralebze 

monacemebis miRebisaTvis. 

 kirqvis da carcis sxvadasxva masalebis  analizisas Cans, 

rom maT SemadgenlobaSi Sedis erTidaigive minerali _ kalciti. 

amave dros Cven viciT, rom es masalebi Tvisebebis mixedviT 

gansxvavdebian, maSasadame arsebobs raRac sxva gansxvaveba maT 
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struqturaSi, romelsac mocemuli meTodi ver afiqsirebs. amitom 

miTiTebuli meTodi SeiZleba Seivsos fizikur-qimiuri analizis 

sxva meTodebis gamoyenebiT. masalis mikrostruqturaSi 

gansxvavebulobis monacemebis miReba SesaZlebelia mikroskopuli 

analizis daxmarebiT, an eleqtronul maskanirebel xelsawyoze 

an rig SemTxvevebSi Cveulebriv mikroskopiT, rodesac masalis 

agebulebaSi arsebobs gansxvavebebi makrostruqturis doneze. 

mikrostruqturis yvela foto, warmodgenilia qvemoT, miRebulia 

maskanirebeli eleqtronuli mikroskopis gamoyenebiT, pirdapiri 

meTodiT, xelsawyo “Stereoscan 600”-iT (firma Cambridge Instrument, 

didi britaneTi). 

 sur. 3.8-ze (foto 1-6) gansxvavebulobebi makrostruqturaSi 

SesamCnevadaa warmodgenili da dafiqsirebulia rastruli 

eletqronuli mikroskopis gamoyenebiT. 

 

 

sur. 3.8. kalcitSemcveli masalebis mikrostruqturis 

gansxvavebulobebi 

 

 qalaqis garemos Tanamedrove pirobebSi xiluli  

dazianebebis zonebSi masalis rRvevis mizezebs praqtikulad 

yovelTvis warmoadgens mariliani sulfaturi korozia. 

destruqtorebs warmoadgens wyalSi xsnadi marilebi – natriumis 
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sulfati, kalciumis sulfati, natriumis qloridi da 

mikrobiotikuri komponentebi _ sokoebi da baqteriebi moqmedebis  

paTogenuri meqanizmiT. 

 maskanirebeli eleqtronuli mikroskopi “Stereoscan 600” 

aRWurvilia misadgmeliT analizatoriT “Camebax” sinjis qimiuri 

Semadgenlobis gansazRvrisaTvis. qimiuri analizatoris 

daxmarebiT SeiZleba swrafad ganisazRvros nebismieri elementi 

absolituri mgrZnobelobiT 10-6÷10-11 da 0.5÷5% fardobiTi 

sizustisas.  

 masalis struqturis gansazRvris am ori meTodis 

kompleqsuri gamoyeneba saSualebas iZleva miviRoT sakmaod 

sruli informacia masalis mineraluri nawilis qimiur, fazur 

Semadgenlobaze da vimsjeloT struqturis da Semadgenlobis 

cvlilebis mixedviT maTi Tvisebebis dinamikaze, damazianebeli 

procesebis mizezebis da maTi SeRwevis siRrmis gansazRvriT [40]. 

 

3.7. arqiteqturuli Zeglebis konstruqciebis teqnikuri 

mdgomareobis diagnostika-Sefaseba saeqsperto meTodiT 

 

3.7.1. Sesavali 

 

 mravali parametri, romelic Sedis  saimedoobis, 

xangamZleobis, sxvadasxva saxeobis cveTis aRmwer 

damokidebulebebSi, umravles SemTxvevebSi ar eqvemdebareba 

obieqtze pirdapir gazomvas. am SemTxvevebSi mdgomareobis 

Sefasebis mizniT iwveven specialists an specialistTa jgufs, 

romlebsac didi gamocdileba aqvT. parametrebis gansazRvris 

aseTi meTodis arsi mdgomareobs specialistebis mier problemis 

inteleqtualur-logikuri analizis CatarebaSi, msjelobis 

raodenobrivi SefasebiT da Sedegebis formaluri damuSavebiT. 

damuSavebis Sedegad miRebuli specialistebis ganzogadebuli 

azri miiReba rogorc problemis gadawyveta. Sefasebis 
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warmodgenili meTodis saxasiaTo gansakuTrebulobebs, rogorc 

rTuli araformalizebuli problemis gadawyvetis samecniero 

instruments warmoadgens, pirvel rigSi, yovel etapze muSaobis 

efeqtianobis uzrunvelmyofi mecnierulad dasabuTebuli 

organizacia, da meore rigSi, raodenobrivi meTodebis gamoyeneba 

rogorc diagnostika-Sefasebis organizebisas, aseve 

specialistebis mosazrebis da Sedegebis formaluri jgufuri 

damuSavebis Sefaseba. es ori gansakuTrebuloba warmodgenili 

Sefasebis meTods ganasxvavebs Cveulebrivi, cnobili 

(Sefasebisagan) eqspertizisagan, romelic farTod gamoiyeneba 

adamianuri moRvaweobis sxvadasxva sferoSi. 

 gadawyvetilebebis miRebisas, Cven Cveulebriv vvaraudobT, 

rom maTi dasabuTebisaTvis gamoyenebuli informacia sarwmuno da 

saimedoa. magram mravali samecniero-teqnikuri amocanisaTvis, 

romlebic Tavisi xasiaTiT warmoadgenen axals da 

ganumeorebels, es winadadeba ar realizdeba, an gadawyvetilebis 

miRebis procesSi misi damtkiceba ver xerxdeba. 

 informaciis ar arsebobas da misi gamoyenebis 

marTebulobas mniSvnelovan wilad ganapirobebs arCeuli 

gadawyvetilebis optimaluroba. ricxviTi statistikuri 

sidideebisgan Sedgenili monacemebis garda informacia Seicavs 

sxva, uSualod gazomvas aradaqvemdebarebul sidideebs, 

magaliTad, varaudebi SesaZlo gadawyvetebze da maT Sedegebze. 

praqtika gviCvenebs, rom ZiriTadi sirTuleebi, romlebic Tavs 

iCens saqmiani gadawyvetilebebis Ziebisa da arCevisas, 

ganpirobebulia upirveles yovlisa arsebuli informaciis 

arasakmarisi xarisxiT da arasakmarisi sisruliT. 

 rTuli gadawyvetilebebis miRebisas gaCenil 

informaciasTan dakavSirebuli ZiriTadi sirTuleebi SeiZleba 

daiyos Semdeg jgufebad: 

 sawyisi statistikuri informacia xandaxan arasakmarisad 

sarwmunoa; 
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 informaciis zogierT nawils aqvs xarisxobrivi xasiaTi da 

ar eqvemdebareba ricxobriv Sefasebas; 

 gadawyvetilebebis miRebis procesSi xSirad Cndeba 

situaciebi, rodesac principulad aucilebeli informacia 

SeiZleba miviRoT, Tumca gadawyvetilebis miRebis procesSi 

is ar arsebobs, radganac es dakavSirebulia drois an 

saSualebebis did xarjTan; 

 arsebobs faqtorebis didi jgufi, romlebmac SeiZleba 

gavlena iqonion momavalSi gadawyvetilebebis 

realizaciaze, magram maTi zusti winaswarmetyveleba 

SeuZlebelia; 

 gadawyvetilebebis arCevisas erT-erTi yvelaze 

mniSvnelovani sirTule imaSi mdgomareobs, rom nebismieri 

samecniero-teqnikuri idea Seicavs realizaciis sxvadasxva 

sqemebis potenciur SesaZleblobas, xolo nebismierma 

moqmedebam SeiZleba gamoiwvios mravalricxovani 

gamosavali. gadawyvetilebis saukeTeso variantis arCevis 

problema SeiZleba gaCndes imitomac, rom Cveulebriv 

arsebobs SezRudva resursebSi, xolo saxeldobr erTi 

variantis miReba yovelTvis dakavSirebulia sxva 

gadawyvetilebebis ugulvebelyofasTan; 

 saukeTeso gadawyvetilebis arCevisas Cven xSirad vxvdebiT 

ganzogadebuli kriteriumis mravalmniSvnelovnebas, 

romlis safuZvelze SeiZleba movaxdinoT SesaZlo 

gamosavlebis Sedareba, maCveneblebis mravalmniSvnelovneba, 

mravalzomianoba da xarisxobrivi gansxvavebebi 

warmoadgenen seriozul winaaRmdegobas yoveli SesaZlo 

gadawyvetilebis fardobiTi sargeblianobis, Rirebulebis, 

mniSvnelovnebis an efeqturobis ganzogadebuli Sefasebis 

miRebisas. 

 amasTan dakavSirebiT rTuli problemebis gadawyvetis erT-

erTi ZiriTadi gansakuTrebuloba mdgomareobs imaSi, rom 

angariSebis gamoyeneba aq yovelTvis erwymis xelmZRvanelebis, 
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swavlulebis, specialistebis mosazrebebis gamoyenebas. es 

mosazrebebi saSualebas iZlevian Tundac nawilobriv moxdes 

informaciis arasakmarisobis kompensireba, srulad gamoviyenoT 

individualuri da koleqtiuri gamocdileba, gaTvaliswinebul 

iqnas specialistebis varaudebi obieqtis momaval mdgomareobaze. 

mecnierebis da teqnikis ganviTarebis kanonzomiereba mdgomareobs 

imaSi, rom axali codna, samecniero-teqnikuri informacia 

grovdeba drois xangrZlivi peroidis ganmavlobaSi xSirad es 

dagroveba mimdinareobs dafarul formaSi mecnierebis 

cnobierebaSi. 

 gamocdileba aCvenebs, rom calkeuli specialistebis 

arasistemuri msjelobis gamoyeneba mravali rTuli samecniero 

da teqnikuri problemebis gadawyvetisaTvis aRmoCndeba 

arasakmarisad efeqturi, aseTi problemebis ZiriTad elementebs 

Soris urTierTkavSiris mravalgvarobis Sedegad da yoveli 

maTganis mocvis SesaZleblobiT. gadawyvetilebebis momzadebis 

tradiciuli procedurebis gamoyenebisas xSirad ar xerxdeba 

faqtorebis farTo diapazonis ganxilva, problemis gadawyvetis 

alternatiuli gzebis yvela speqtris gaTvaliswineba. 

 es yvelaferi gvaiZulebs mivmarToT jgufis Seqmnas, 

romelic dakompleqtebuli iqneba specialistebis mier, romlebic 

warmoadgenen eqspertebs mecnierebis sxvadasxva sferoSi. 

jgufuri eqspertizis  gamoyeneba saSualebas iZleva ganvixiloT 

ara mxolod mravali aspeqti, aramed gavaerTianoT kidec 

sxvadasxva midgomebi, romelTa daxmarebiTac xelmZRvaneli 

poulobs saukeTeso gadawyvetilebas. 

 amrigad warmodgenili Sefasebis meTodis arsi mdgomareobs 

specialistebis mier problemis intuiciur-logikuri analizis 

CatarebaSi, Sedegebis formaluri damuSavebiT da msjelobebis 

raodenobrivi SefasebiT. damuSavebis Sedegad miRebuli 

ganzogadebuli azri miiReba, rogorc problemis gadawyveta. 

intuiciis (dausabuTebeli azri), logikuri azrovnebis da 

ricxobrivi Sefasebis kompleqsuri gamoyeneba maTi formaluri 
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damuSavebiT saSualebas iZleva miviRoT problemis efeqturi 

gadawyveta. 

 marTvis procesSi Tavisi rolis Sesrulebisas specialisti 

asrulebs or ZiriTad funqcias: axdens obieqtebis formirebas 

(alternatiuli situacia, mizani, gadawyveta da a.S.) da axdens 

maTi maxasiaTeblebis gazomvas (movlenebis dadgomis albaToba, 

miznebis mniSvnelovnebis koeficientebi, gadawyvetebis 

upiratesoba da a.S.). obieqtebis formireba xorcieldeba 

specialistis mier logikuri azrovnebis da intuiciis 

safuZvelze. amasTan did rols asrulebs specialistis codna da 

gamocdileba. 

 cudad formalizebuli problemebis yvela simravle 

pirobiTad SeiZleba gaiyos or klasad. pirvel klass miekuTvneba 

problemebi, romelTa mimarTebaSic moipoveba sakmarisi 

informaciuli potenciali, romlebic saSualebas iZleva 

warmatebiT gadawydes es problemebi. Sefasebisas pirveli klasis 

problemebis gadawyvetis ZiriTadi sirTuleebi mdgomareobs 

arsebuli sainformacio  damuSavebis realizaciaSi da emyareba 

`kargi~ amzomis principis gamoyenebas. mocemuli principi 

aRniSnavs, rom sruldeba Semdegi hipoTezebi: 

 specialisti warmoadgens racionalurad damuSavebuli 

informaciis didi moculobis sacavs da amitomac is 

SeiZleba ganvixiloT rogorc informaciis xarisxiani 

wyaro; 

 specialistebis jgufuri azri axlosaa problemis 

WeSmarit gadawyvetasTan. 

 Tu es hipoTezebi marTebulia, maSin damuSavebis 

algoriTmis da dakiTxvis proceduris agebisaTvis SeiZleba 

gamoviyenoT maTematikuri statistikis da gazomvebis Teoriis 

Sedegebi. 

 meore klass miekuTvneba problemebi, romelTa mimarTebaSic 

codnis informaciuli potenciali arasakmarisia miTiTebuli 

hipoTezebis WeSmaritebis sarwmunoobisTvis. am klasis 
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problemebis gadawyvetisas specialistebs ukve veRar 

ganvixilavT, rogorc `karg amzomebs~. amitom aucilebelia 

Zalian frTxilad CavataroT eqspertizis Sedegebis  damuSaveba. 

`gasaSualoebis~ meTodebis gamoyenebam, romlebic marTebulia 

`kargi amzomebisaTvis~, mocemul SemTxvevaSi SeiZleba  

migviyvanos did SecdomebTan. magaliTad, erTi specialistis 

azri, romelic mkveTrad gansxvavdeba danarCeni specialistebis 

azrisagan, SeiZleba aRmoCndes swori. amasTan dakavSirebiT meore 

klasis problemebisaTvis ZiriTadad unda gamoviyenoT xarisxiani 

damuSaveba. 

 Sefasebis meTodis gamoyenebis areali sakmaod farToa. 

CamovTvaloT tipiuri amocanebi, romlebic SeiZleba am meTodiT 

gadawydes: 

 SesaZlo movlenebis CamonaTvalis Sedgena drois 

garkveuli intervalisaTvis; 

 movlenebis erToblivi Sesrulebis ufro savaraudo drois 

intervalis gansazRvra; 

 miznebis da amocanebis gansazRvra maTi mniSvnelobis 

mixedviT; 

 amocanis gadawyvetis alternatiuli variantebis 

gansazRvra maTi upiratesobis SefasebiT; 

 gansazRvrul situaciebSi gadawyvetilebebis miRebis 

alternatiuli variantebi maTi upiratesobis SefasebiT. 

 am amocanebis gadasawyvetad dReisaTvis gamoiyeneba 

Sefasebis meTodebis sxvadasxva saxeoba. ZiriTad saxeobebs 

miekuTvneba: anketireba da interviuireba; gonebrivi Sturmi; 

diskusiebi, TaTbiri, operatiuli TamaSi; scenarebi. 

 anketireba da scenarebi gulisxmoben specialistis 

(eqspertis) individualur muSaobas. interviuireba SeiZleba 

ganxorcieldes rogorc individualurad, aseve (eqspertebis) 

jgufTan. eqspertizis danarCeni saxeobebi gulisxmoben 

specialistebis (eqspertebis) koleqtiur monawileobas saqmeSi. 

saqmeSi eqspertebis individualuri an jgufuri monawileobisagan 
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damoukideblad mizanSewonilia informacia miviRoT mravali 

specialistisgan. es saSualebas iZleva monacemebis damuSavebis 

safuZvelze miviRoT ufro sarwmuno Sedegebi, agreTve 

movlenebis, SemTxvevebis, faqtebis, specialistebis mosazrebebis 

urTierTdamokidebulebis Sesaxeb axali informacia, romlebic 

mkveTrad gamoTqmuli ar iyo specialistebis mier. 

 saeqsperto Sefasebis meTodebis gamoyenebisas Cndeba 

problemebi, maTgan ZiriTadia: eqspertebis arCeva, eqspertebis 

dakiTxvis warmoeba, dakiTxvis Sedegebis damuSaveba, eqspertizis 

procedurebis organizacia. 

 

3.7.2. diagnostikis da Sefasebis procedurebis 

organizacia 

 

 diagnostikis da Sefasebis meTodis gamoyenebisas 

samuSaoebis organizaciis pirvel etaps warmoadgens 

saxelmZRvanelo dokumentis momzadeba da gamocema, romelSic 

formulirebulia samuSaos mizani da misi Sesrulebis ZiriTadi 

mdgomareoba. am dokumentSi asaxuli unda iyos Semdegi sakiTxebi: 

amocana-eqsperimentis dayeneba; eqsperimentis miznebi; 

eqsperimentis aucileblobis dasabuTeba; samuSaos Sesrulebis 

vadebi; marTvis jgufis amocana da Semadgenloba; jgufis 

movaleobebi da uflebebi; samuSaoebis materialuri da 

finansuri uzrunvelyofa. 

 am dokumentis momzadebisaTvis, agreTve mTeli samuSaos 

xelmZRvanelobisaTvis iniSneba xelmZRvaneli. mas evaleba 

marTvis jgufis formireba da maTi muSaoebis organizaciis 

pasuxismgebloba. 

 Seqmnis Semdeg marTvis jgufi anxorcielebs saeqsperto 

jgufis arCevis samuSaoebs Semdegi TanmimdevrobiT: gadasawyveti 

problemebis ganmarteba; problemasTan dakavSirebuli qmedebebis 

arealis gansazRvra; specialistebis Semadgenlobis nawilobrivi 



96 

gansazRvra qmedebis yoveli arealisaTvis; specialistebis 

winaswari siis Sedgena maTi adgilmdebareobis gaTvaliswinebiT; 

specialistebis xarisxis Sefaseba da jgufSi specialistebis 

siis dazusteba; specialistebis Tanxmobis miReba samuSaoSi 

monawileobis miRebaze; jgufis saboloo siis Sedgena. 

 eqspertebis jgufis formirebis procesis paralelurad 

marTvis jgufi anxorcielebs eqspertTa dakiTxvis organizaciis 

da meTodikis SemuSavebas. amasTan wydeba Semdegi sakiTxebi: 

dakiTxvis Catarebis adgili da dro; dakiTxvis turebis 

raodenoba da amocanebi; dakiTxvis Catarebis forma; dakiTxvis 

Sedegebis fiqsaciis da Sekrebis mimdevroba, aucilebeli 

dokumentebis  Semadgenloba. 

 mmarTveli jgufis samuSaos Semdeg etaps warmoadgens 

dakiTxvis monacemebis damuSavebis organizaciis da meTodikis 

gansazRvra. am etapze aucilebelia ganisazRvros damuSavebis 

amocanebi da vadebi, procedurebi da algoriTmebi da 

damuSavebis Catarebis Zalebi da saSualebebi. 

 specialistebis dakiTxvis procesSi da maTi Sedegebis 

damuSavebisas marTvis jgufi anxorcielebs samuSaoebis 

kompleqsis Sesrulebas SemuSavebuli gegmis Sesabamisad, 

aucileblobis SemTxvevaSi axdens maT koreqtirebas Semcvelobis, 

vadebis da resursebis uzrunvelyofis mixedviT. 

 marTvis jgufisaTvis damamTavrebel etaps warmoadgens 

samuSaos Sedegebis gaformeba. am etapze warmoebs Sefasebis 

Sedegebis analizi; angariSis Sedgena; Sedegebis ganxilva da 

mowoneba; dasrulebuli samuSaoebis dasamtkiceblad wardgena 

eqspertizis Sedegebis gacnoba organizaciebis da pirebisaTvis. 

 saeqsperto Sefasebis sarwmunooba SeiZleba gansazRvruli 

iyos mxolod problemis praqtikuli gadawyvetis da misi 

Sedegebis analizis safuZvelze. eqspertebis gamoyeneba zustadac 

ganpirobebulia imiT, rom ar arsebobs informaciis miRebis sxva 

saSualebebi. amitom eqspertizis sarwmunoobis Sefaseba SeiZleba 

ganxorcieldes, rogorc wesi, mxolod aposteriuli (gamocdis 
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Semdegi) monacemebiT. Tu eqspertiza xorcieldeba sistematiurad 

eqspertebis erTidaigive SemadgenlobiT, maSin Cndeba statikuri 

monacemebis dagrovebis SesaZlebloba eqspertebis jgufis 

samuSaos sarwmunoobis da sarwmunoobis mdgradi ricxviTi 

Sefasebis miRebiT. es Sefaseba SeiZleba gamoviyenoT aprioruli 

monacemebis saxiT Semdgomi eqspertizebisaTvis eqspertebis 

jgufis Sefasebis sarwmunoobisaTvis. 

 jgufuri saeqsperto Sefasebis sarwmunooba damokidebulia 

jgufSi eqspertebis saerTo ricxvze, sxvadasxva specialistebis  

wilobriv Semadgenlobaze, eqspertebis maxasiaTeblebze. 

sarwmunoobis CamoTvlil faqtorebze damokidebulebis xasiaTis 

gansazRvra warmoadgens eqspertebis arCevis proceduris kidev 

erT problemas. 

 SerCevisas rTul problemas warmoadgens eqspertis 

maxasiaTeblebis sistemebis formireba, romlebic  mniSvnelovan 

gavlenas axdens eqspertizis msvlelobaze da Sedegebze. es 

maxasiaTeblebi unda asaxavdes specialistebis specifikur 

Tvisebebs da eqspertizaze gavlenis mqone adamianebs Soris 

SesaZlo urTierTobebs. eqspertizis maxasiaTeblebisadmi 

mniSvnelovan moTxovnas warmoadgens am maxasiaTeblebis 

gazomvadoba. amasTan, aseve mniSvnelovania eqspertebis arCevis 

proceduris organizacia, e.i. eqspertebis arCevis procesSi 

Sesasrulebeli samuSaoebis mkacri Tanmimdevrobis da maTi 

realizaciisaTvis aucilebeli resursebis gansazRvra. 

 jgufSi eqspertebis maqsimaluri ricxvi mowmdeba finansuri 

resursebis SezRudvaze. sarwmunoobas, eqspertebis raodenobas 

da xelfasze xarjebs Soris damokidebulebis gansazRvris 

Semdeg mmarTveli jgufi xelmZRvanelobas warudgens am 

informacias da axdens gadawyvetilebebis SesaZlo 

alternativebis formirebas. aseTi alternativebi SeiZleba iyos 

saeqsperto Sefasebis Sedegebis sarwmunoobis Semcireba 

eqspertebis xelfasis xarjebis SezRudvis Sesrulebis 

uzrunvelyofis donemde an eqspertizis sarwmunoobis sawyisi 
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moTxovnebis SenarCuneba da eqspertebze gasawevi xarjebis 

gazrda. 

 eqspertebis arCevis Semdeg etaps warmoadgens eqspertebis 

winaswari siis Sedgena. misi Sedgenisas warmoebs eqspertebis 

xarisxis analizi. eqspertebis xarisxis gaTvaliswinebis garda, 

ganisazRvreba maTi adgilmdebareoba da eqspertizaSi 

specialistebis monawileobis SesaZlebloba. xarisxis 

Sefasebisas gaTvaliswinebuli iqneba im adamianebis azri, 

romlebic kargad icnoben eqspertebis kandidatebs. 

 siis Sedgenisa da damtkicebis Semdeg eqspertebs 

daegzavnebaT uwyeba saeqsperto jgufSi maTi CarTvis Sesaxeb. Tu 

saeqsperto Sefaseba warmoebs anketirebis meTodiT, maSin 

saeqsperto jgufSi CarTvis Sesaxeb uwyebebTan erTad yvela 

eqsperts daegzavneba anketa, maTi Sevsebis aucilebeli 

instruqciiT. eqspertebisaTvis eqspertizaSi maTi CarTvis Sesaxeb 

Setyobinebis gagzavniT sruldeba eqspertebis arCevis samuSao. 

 

3.7.3. informaciis formalizeba da  

Sedarebis Skalebi 

 

 specialistebisgan miRebuli informaciis racionaluri 

gamoyeneba SesaZlebelia misi iseT formaSi  moyvanis pirobiT, 

romelic mosaxerxebeli iqneba Semdgomi analizisaTvis, rac 

mimarTulia gadawyvetebis momzadebisa da miRebisaken. 

informaciis formalizaciis SesaZleblobebi damokidebulia 

gamosakvlevi obieqtis specifikur gansakuTrebulobebze, 

arsebuli monacemebis saimedoobaze da sisruleze, gadawyvetebis 

miRebis doneze. 

 eqspertebisagan miRebuli informaciis formalizeba 

mimarTuli unda iyos iseTi teqnikuri da sameurneo amocanebis 

momzadebaze, romlebic SeiZleba gadawydes maTematikurad. 

 perspeqtivebis analizisas aucilebelia ara mxolod im 

informaciis nawilis arapirdapiri saxiT warmodgena, romelic 
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ar emorCileba raodenobriv gazomvas, da ara mxolod gamovsaxoT 

aseTi Sefasebis daxmarebiT raodenobrivad gazomvadi 

informacia, romlebzec gadawyvetilebis momzadebis momentSi ar 

aris sakmarisad saimedo monacemebi. umTavresia _ am informaciis 

ise formalizeba, rom gadawyvetilebis mimRebs daexmaros 

mravali qmedebidan airCes erTi an ramdenime, romlebic 

upiratesi iqneba zogierTi kriteriumidan gamomdinare. 

 Tu eqspertis SeuZlia Seadaros da Seafasos qmedebis 

SesaZlo variantebi, mianoWos maT gansazRvruli ricxvi e.i. is 

flobs upiratesobis garkveul sistemas. imaze damokidebulebiT, 

Tu romeli Skalis mixedviT SeiZleba iyos daniSnuli is 

upiratesobebi, saeqsperto Sefasebebi Seicaven informaciis did 

an mcire moculobas da floben formalizaciis unars. 

 gamosakvlevi obieqtebi an movlenebi SeiZleba amovicnoT an 

ganvasxvavoT niSnebis an faqtorebis safuZvelze. faqtorebi esaa 

simravle, Sedgenili ori elementisagan mainc, romelic asaxavs 

zogierTi gansaxilveli sididis sxvadasxva dones. zogierTi 

faqtoris done SeiZleba gamosaxuli iqnes raodenobrivad 

(larebSi, procentebSi, kvadratul metrebSi da sxva) _ aseT 

faqtorebs ewodebaT raodenobrivi. sxvaTa done ar SeiZleba 

gamoisaxos ricxvebis saSualebiT, maT uwodeben xarisxobrivs. 

 faqtorebs pirobiTad yofen diskretulad da uwyvetad. 

diskretuls warmoadgenen faqtorebi, romelTac aqvT 

gansazRvruli, Cveulebrivi mcire donis ricxvi. faqtorebi, 

romelTa done ganixileba, rogorc uwyveti simravlis 

warmomqmneli iwodeba uwyvetad. miznebze da analizis 

SesaZleblobebze damokidebulebiT erTidaigive faqtorebi 

SeiZleba iyvnen diskretulic da uwyvetic. 

 ganvixiloT ZiriTadi logikuri aqsiomebi, romlebic 

gamoiyeneba saeqsperto meTodebSi informaciis formalizaciis 

sxvadasxva Skalebis meSveobiT. 
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 nominaluri Skalebis gamoyenebisas gamosakvlevi obieqti 

SeiZleba amovicnoT da ganvasxvavoT identifikaciis sami 

aqsiomis safuZvelze: 

1. 𝑖 an aris 𝑗, an ar aris 𝑗; 

2. Tu 𝑖 aris  𝑗, maSin 𝑗 aris 𝑖; 

3. Tu 𝑖 aris  𝑗 da 𝑗 aris 𝑘, maSin 𝑖 aris 𝑘; 

 faqtorebi am SemTxvevaSi gamodian rogorc asociaturi 

maCveneblebi, romlebic floben informacias, romelTa 

formalizeba SesaZlebelia ori donis binaruli Sefasebis saxiT: 

1 (identuri) an 0 (gansxvavebuli). 

 SemTxvevebSi, rodesac gamosakvlevi obieqti Sedarebis 

Sedegad SeiZleba ganvaTavsoT gansazRvruli mimdevrobiT ama Tu 

im arsobrivi faqtoris (faqtorebis) gaTvaliswinebiT, gamoiyeneba 

mimdevrobiTi Skalebi, romlebic saSualebas iZleva davadginoT 

TanabarRirebuleba an dominireba. 

 vivaraudoT, rom aucilebelia gansazRvruli mimdevrobiT 

ganvaTavsoT 𝑛 obieqtebi romelime faqtoris (kriteriumis) 

mixedviT. es mimdevroba warmovadginoT matricis saxiT 𝐴 𝑎𝑖𝑗  , 

sadac 𝑖, 𝑗 = 1, 2, … , 𝑛. 

 sidideebi 𝑎𝑖𝑗  adgenen obieqtebs Soris Sefardebebs da 

ganisazRvreba Semdegnairad: 

𝑎𝑖𝑗 =  

+1,თუ 𝑖 𝑗 − ზე უპირატესია

−1,თუ 𝑗 𝑖 − ზე უპირატესია

0,თუ 𝑖𝑗 თანაბარზომიერია

  

 davadginoT mimdevrobis pirobis dacvisaTvis aucilebeli 

ZiriTadi aqsiomebi. Tanafardoba 𝑎𝑖𝑗 = +1, 𝑖-ze upiratesobis 

aRmniSvneli, unda iyos asimetriuli, anu Tu 𝑎𝑖𝑗 = +1, maSin 

𝑎𝑗𝑖 = −1 _ tranzituli anu Tu 𝑎𝑗𝑖 = +1, 𝑎𝑗𝑘 = +1, maSin 𝑎𝑖𝑗 = −1. 

 Tanafardoba 𝑎𝑖𝑗 = 0, 𝑖 da 𝑗-s Tanabarzomierobis 

aRmniSvneli, iwodeba ekvivalenturobis Tanafardobad. aseTi 

Sefardeba unda iyos: 

 refleqsuri anu 𝑎𝑖𝑗 = 0; 

 simetriuli anu Tu 𝑎𝑖𝑗 = 0, maSin 𝑎𝑗𝑖 = 0; 
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 tranzituli anu Tu 𝑎𝑖𝑗 = 0 da 𝑎𝑗𝑘 = 0, maSin 𝑎𝑖𝑘 = 0. 

 amas garda, es ori Tanafardoba unda iyos SeTavsebadi anu 

Tu 𝑎𝑖𝑗 = +1 da 𝑎𝑗𝑘 = 0, maSin 𝑎𝑖𝑘 = +1, agreTve Tu 𝑎𝑖𝑗 = 0 da 

𝑎𝑗𝑘 = +1, maSin 𝑎𝑖𝑘 = 0. 

 da sabolood mimdevroba unda iyos dakavSirebuli 

(Sekruli) anu nebismier 𝑖 da 𝑗-sTvis, an 𝑎𝑖𝑗 = +1, an 𝑎𝑖𝑗 = −1 an 

𝑎𝑖𝑗 = 0. 

 mimdevrobiTi Skalebis gamoyeneba saSualebas iZleva 

ganvasxvavoT obieqtebi im SemTxvevebSic ki, rodesac faqtorebi 

(kriteriumi) ar aris mocemuli naTlad anu rodesac Cven ar 

viciT Sedarebis niSani, magram SegviZlia nawilobriv  an 

mTlianad movawesrigoT obieqtebi upiratesobis sistemis 

safuZvelze, romelsac flobs specialisti (eqsperti). 

 nebismieri simravle 𝐴-s SeiZleva vuwodoT mowesrigebuli, 

Tu misi nebismieri ori elementisaTvis 𝑥 da 𝑦 dadgenilia, 

zogjer 𝑥 uswrebs 𝑦-s, zogjer ki 𝑦 uswrebs 𝑥-s. zogjer 

SeuZlebelia dadgindes mkacri winswreba simravlis yvela 

elementisaTvis, magram SesaZlebelia movaxdinoT `jgufuri~ 

mowesrigeba, rodesac mowesrigebuli iqneba Tanabarzomieri 

elementebis qvesimravleebi. Semdgom SeiZleba daisaxos am 

qvesimravleebis Sedarebis da mowesrigebis amocana. 

 mimdevrobiTi Skalebis gamoyeneba saSualebas iZleva 

moxdes eqspertebisagan miRebuli Sefasebebis gardaqmna, 

romlebic Seesabamebian yvela monotonurad mzard funqcias. 

magaliTad, dadebiTi Sefasebebi SeiZleba Canacvlebuli iyos 

maTi kvadratebiT, an logariTmebiT, an sxva  nebismieri 

monotonurad mzardi funqciiT. 

 eqspertebisagan miRebuli Sefasebebis formalizaciisaTvis 

xSirad iyeneben intervalur Skalebs. am miznebisaTvis aseTi 

Skalebis gamoyenebisas SeiZleba TiTqmis yvela Cveulebrivi 

statikuri zoma. gamonakliss warmoadgens is zomebi, romlebic 
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iTvasliswineben Skalis `WeSmarit~ nulovan codnas, romelic aq 

Seyvanilia pirobiTad. 

 intervaluri Skalebi varaudoben erTi Skalidan miRebuli 

Sefasebebis transformacias meore Skalis SefasebebSi 𝑥′ = 𝑎𝑥 + 𝑏 

doneebis daxmarebiT. 

 intervalebis Skalaze mniSvnelobebs Soris sxvadasxvaoba 

dgeba Sefardebis Skalebze zomebiT anu Cveulebriv cifrul 

Skalaze, radganac gamoTvlis Sedegebidan SeiZleba amoviRoT 

mudmivi Sesakrebi 𝑏. 

 rig SemTxvevebSi saeqsperto Sefasebebis formalizaciisas 

gamoiyeneba aditurobis Tviseba, romlebic damaxasiaTebelia 

mxolod Sefardebis SkalebisaTvis. aditurobis arseboba 

gamoisaxeba Semdegi aqsiomebiT: 

1. Tu 𝑗 = 𝑎 da 𝑖 > 0, maSin 𝑖 + 𝑗 > 𝑎; 

2. 𝑖 + 𝑗 = 𝑗 + 𝑖; 

3. Tu 𝑖 = 𝑎 da 𝑗 = 𝑏, maSin 𝑖 + 𝑗 = 𝑎 + 𝑏; 

4.  𝑖 + 𝑗 + 𝑘 = 𝑖 +  𝑗 + 𝑘 . 

 Cveulebrivi situacia, rodesac aucilebelia 

gadawyvetilebis miReba aditurobis gaTvaliswinebiT, 

mdgomareobs imaSi, rom arsebobs ramodenime xarisxiani faqtori 

(ori mainc). konkretuli obieqtis maxasiaTebeli ramodenime 

faqtoris arsebobisas, arsebobs obieqtebis kavSiris mravali 

realuri Tviseba da tipi. 

 gamoskvlevi problemis xasiaTze da mizanze 

damokidebulebiT faqtorebi, romelTa mixedviT ganirCevian 

(gansxvavdebian) obieqtebi, SeiZleba raodenobrivad iyvnen 

SedarebiTi, araSedarebiTi, nawilobriv SedarebiTi (anu ara 

nebismieri nebismierTan, aramed mxolod zogierTi maTgani), 

mowesrigebulni maTi mniSvnelovanobis donis mixedviT da a.S. 

sxvadasxva faqtorebis araTavsebadoba gamowveulia ara mxolod  

sxvadasxva erTeulebis gamoyenebis aucileblobiT, aramed 

imiTac, rom yoveli faqtori, gamoxatavs ra gansazRvrul 

Tvisebas, erTdroulad warmoadgens mocemul TvisebasTan 



103 

miRebuli gadawyvetilebebidan gamomdinare urTierTobis 

Sefasebas. 

 praqtikaSi mis yovel doneze xSirad Cndeba situaciebi, 

rodesac aucilebelia gadawyvetilebis miReba yvela faqtoris 

gaTvaliswinebiT. sakiTxavia, romeli faqtorebi unda CaiTvalos 

ufro metad mniSvnelovnad. es damokidebulia gadawyvetilebis 

obieqtis xarisxobriv damokidebulebebze da miznebze, romlebsac 

unda pasuxobdnen es gadawyvetilebebi. 

 magaliTad, gegmis ramodenime variantis an organizaciul-

teqnikuri variantebis ganxilvisas mxedvelobaSi unda miviRoT 

drois, xarjebis, teqnikuri da socialuri Sedegebis, 

ekonomikuri efeqturobis da sxva faqtorebi. Cveulebriv 

faqtorebis sxvadasxvaoba unda moviyvanoT erTmniSvnelovan 

kompleqsur SefasebasTan, amasTan ufro mosaxerxebel da 

gavrcelebul aseT Sefasebas warmoadgens fuladi faqtori. 

 Tumca, ramdenadac nebismieri gadawyvetilebis Sedegebi, 

gansakuTrebiT gadawyvetilebebi dakavSirebuli eqspluataciis 

usafrTxoebasTan, gadian RirebulebiTi maCveneblebis 

sazRvrebidan, aucilebelia ganzomilebebi, romlebic axasiaTeben 

mniSvnelovnebas, ama Tu im faqtoris (an maTi kompleqsis) 

sasargebloobas. Tumca aseTi ganzomilebebis sakmarisad 

dasabuTebuli formalizebuli sistemis Seqmnis sakiTxi jer 

kidev Sorsaa saboloo gadawyvetilebisagan, SesaZlebelia 

zogierTi saerTo Strixis miTiTeba, romlebic uzrunvelyofen am 

procesis formalizaciasTan midgomas da ama Tu im logikur-

maTematikuri aparatis gamoyenebas. 

 im SemTxvevebSi, rodesac yvela faqtors niSnaven zogierTi 

SemuSavebuli nominaluri skalis mixedviT (anu am skalis 

mixedviT niSnaven zogierT niSans `𝑎~ da elementebis sawyis 

simravles `𝑀~), maSin mizani mdgomareobs elementebis qvesistemis 

𝑀 𝑎  arCevanSi, romlebic floben am niSnebs. aseT SemTxvevebSi 

warmoebis elementebis Sedareba, ufro zustad, maTi Tvisebebis 

Sedareba, niSani-elementi, xolo Sedegi _ simravlis gayofa, 
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SeiZleba ganvixiloT rogorc mowesrigebuli orelementiani 

skalis mixedviT, romlis mixedviTac yovel elements mieniWeba 

bali, toli nulis an erTis. 

 SemTxvevebSi, rodesac faqtorebi daniSnulia 

mowesrigebuli skalis mixedviT an ramodenime mowesrigebuli 

skalis mixedviT. mizani mdgomareobs sawyisi elementebis 

mowesrigebaSi, eqspertebis daxmarebiT faruli mowesrigebulobis 

gamovlenaSi, romelic, savaraudod miekuTvneba am simravles. am 

amocanis gadawyvetis aucilebel pirobas warmoadgens daSveba 

tranzitulobaze. rac ufro srulia mowesrigebuli elementebi, 

miT ufro martivia logikur-maTematikuri da kombinatoruli 

meTodebis gamoyeneba aseTi amocanebis gadasawyvetad. 

 momzadebisa da gadawyvetilebis miRebis etapze ama Tu im 

faqtoris arsze da mniSvnelovnebaze damokidebulebiT SeiZleba 

gamoyenebuli iqnas sxvadasxva skalebi. iseTi faqtorebi, 

rogoricaa xarjebi, mogeba, dro, SeiZleba Sefasebuli iqnas 

mowesrigebuli an intervaluri SkaliT (larebSi, dReebSi, 

procentebSi an pirobiT erTeulebSi). gamosyidvis fasis an 

Sedarebis efeqturobis variantebis SefasebisaTvis SeiZleba 

gamoyenebuli iqnas intervaluri skala; xarisxobrivi an 

socialuri faqtorebi SeiZleba Sefasdes mimdevrobiTi an 

nominaluri skaliT. 

 

3.7.4. miRebuli Sedegebis damuSaveba 

 

 eqspertebis jgufebis dakiTxvis Catarebis Semdeg 

xorcieldeba Sedegebis damuSaveba. damuSavebisaTvis sawyis 

informacias warmoadgens ricxviTi monacemebi, romlebic 

gamoxataven eqspertebis mosazrebebs da am mosazrebebis 

SemcvelobiTi dasabuTeba. damuSavebis mizans warmoadgens 

gavrcobili monacemebis da axali informaciis miReba, romlebic 

saeqsperto SefasebaSi faruli formiT Sedis. damuSavebis 

Sedegebis safuZvelze formirdeba problemis gadawyveta. 
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 rogorc ricxviTi monacemebis arseboba, aseve 

specialistebis gamonaTqvamebis Semcveloba saWiroebs jgufuri 

Sefasebis Sedegebis damuSavebis xarisxobrivi da raodenobrivi 

meTodebis  gamoyenebis aucileblobas. am meTodebis kuTri wona 

mniSvnelovnadaa damokidebuli problemis klasze, romelic 

wydeba saeqsperto SefasebiT. 

 pirveli klasis problemebis gadawyvetisas (arsebobs 

codnis da informaciis sakmarisi done) eqspertebi ganixilebian 

rogorc kargebi saSualo amzomebSi. `kargebi saSualoSi~ 

terminSi igulisxmeba gazomvis iseTi Sedegebis miRebis 

SesaZlebloba, romlebic axloa WeSmaritebasTan. mravali 

eqspertisaTvis maTi mosazrebebi jgufdeba WeSmariti 

mniSvnelobebis axlos. aqedan gamomdinare pirveli klasis 

problemebis jgufuri saeqsperto Sefasebis Sedegebis 

damuSavebisaTvis warmatebiT gamoiyeneba maTematikuri 

statistikis meTodebi, romlebic efuZnebian gasaSualebul 

monacemebs. 

 meore klasis problemebi (romelTa gadawyvetisaTvis jer 

kidev ar aris dagrovili sakmarisi sainformacio potenciali) 

ufro rTulia, da amasTan dakavSirebiT eqspertebis mosazreba, 

romelic Zlier gansxvavdeba danarCeni eqspertebis 

mosazrebisagan, SeiZleba aRmoCndes WeSmariti. cxadia, rom 

jgufuri saeqsperto Sefasebis gasaSualoebuli Sedegebis 

meTodebis gamoyenebam meore klasis problemebis gadasaWrelad 

SeiZleba migviyvanos did SecdomebTan. amitom eqspertebis 

dakiTxvis Sedegebis damuSaveba am SemTxvevaSi unda emyarebodes 

ara gasaSualoebis princips, gamoyenebis meTodebs, aramed 

xarisxobrivi analizis meTodebs. 

 viTvaliswinebT ra, rom pirveli klasis problemebi aris 

ufro metad gavrcelebuli Sefasebis praqtikaSi, ZiriTadi 

yuradReba eTmoba zustad pirveli klasis problemebis 

eqspertizis Sedegebis damuSavebis meTods. Sefasebis miznebze da 
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gazomvis arCeul meTodebze damokidebulebiT dakiTxvis 

Sedegebis damuSavebisas Cndeba Semdegi ZiriTadi sakiTxebi: 

 eqspertis individualuri Sefasebis safuZvelze obieqtebis 

gavrcobili Sefasebis ageba; 

 yoveli eqspertis mier obieqtebis wyvili Sefasebis 

safuZvelze gavrcobili Sefasebis ageba; 

 obieqtebis fardobiTi wonis gansazRvra; 

 eqspertebis mosazrebebis SeTanxmebulobis gansazRvra; 

 damuSavebis Sedegebis saimedoobis Sefaseba. 

 eqspertebis individualuri Sefasebis mixedviT obieqtebis 

gavrcobili Sefasebis agebis amocanebi Cndeba jgufuri 

saeqsperto Sefasebisas. misi gadawyveta damokidebulia 

eqspertebis mier gazomvis meTodebis gamoyenebaze. 

 mravali amocanis gadawyvetisas arasakmarisia obieqtebis 

mowesrigebis ganxorcieleba erTi maCveneblis an maCveneblebis 

zogierTi erTobliobis mixedviT. sasurvelia gvqondes ricxviTi 

mniSvnelobebi yoveli obieqtisaTvis, romlebic gansazRvraven mis 

mniSvnelovnebas sxva obieqtebTan SedarebiT. sxva sityvebiT rom 

vTqvaT, mravali amocanisaTvis aucilebelia obieqtebis Sefasebis 

qona, romlebic ara mxolod anxorcieleben maT mowesrigebas, 

aramed saSualebas iZlevian ganisazRvros erTi obieqtis 

upiratesoba meoresTan mimarTebaSi. am amocanis gadasawyvetad 

SesaZlebelia uSualod gamoviyenoT uSualo Sefasebis meTodi. 

Tumca es amocana gansazRvruli pirobebisas SeiZleba 

gadawyvetili iqnas eqspertebis Sefasebebis damuSavebiT. 

 eqspertebis mosazrebebis SeTanxmebulobis gansazRvra 

warmoebs ricxviTi zomebis gamoTvlis gziT, romlebic 

axasiaTebs individualur mosazrebas miaxloebis xarisxSi. 

SeTanxmebulobis zonis mniSvnelobis analizi saSualebas iZleva 

gamomuSavebuli iqnas gadasawyveti amocanis Sesaxeb codnis 

saerTo doneze swori mosazrebebi da gamovlenili iqnas 

eqsperetebis mosazrebebis jgufuroba. mosazrebebis jgufurobis 

mizezebis xarisxobrivi analizi saSualebas iZleva  dadgindes 
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sxvadasxva Sexedulebebis, koncefciebis arseboba, gamovlindes 

samecniero Skalebi, ganisazRvros profesionaluri saqmianobis 

xasiaTi da a.S. yvela es faqtori saSualebas iZleva ufro Rrmad 

gaviazroT eqspertebis warmodgenili Sedegebi. 

 Sefasebis Sedegebis damuSavebiT SeiZleba ganisazRvros 

sxvadasxva eqspertebis ranJirebas Soris damokidebuleba da 

amasTan dadgindes eqspertebis mosazrebebs Soris saerTooba da 

gansxvavebuloba. mniSvnelovan rols TamaSobs agreTve obieqtis 

Sedarebis sxvadasxva maCveneblebis mixedviT ranJirebebs Soris 

damokidebulebis dadgena. aseTi damokidebulebebis gamovlena 

saSualebas iZleva gamovaCinoT Sedarebis dakavSirebuli 

maCveneblebi da SesaZlebelia ganvaxorcieloT maTi 

jgufdebadoba kavSiris xarisxis mixedviT. praqtikisaTvis 

damokidebulebis gansazRvris amocanis mniSvnelovneba cxadia, 

magaliTad, Tu Sedarebis maCveneblebi warmoadgenen sxvadasxva 

mizans, maSin ranJirebebs Soris urTierTkavSiri, miznebis 

miRwevis mosazrebiT mowesrigebis saSualeba, saSualebas iZleva 

dasabuTebulad gaeces pasuxi erTi miznis miRwevis ra xarisxi 

iZleva saSualebas mocemuli saSualebebis mixedviT miRweul 

iqnes sxvebic. 

 Sefasebebi, miRebuli damuSavebis safuZvelze, warmoadgenen 

SemTxveviT obieqtebs, amitom damuSavebis proceduris erT-erT 

ZiriTad amocanas warmoadgens maTi sandoobis gansazRvra. am 

amocanis gadawyvetas unda daeTmos Sesabamisi yuradReba. 

 eqspertizis Sedegebis damuSaveba aris Sromatevadi 

procesi. maTi saimedoobis  maCveneblebis da Sefasebis xeliT 

gamoTvlis operaciebis Sesruleba dakavSirebulia did SromiT 

danaxarjebTan, mowesrigebis ubralo amocanebis gadawyvetis 

drosac ki. amasTan dakavSirebiT mizanSewonilia kompiuteruli 

teqnologiebi, maTi gamoyenebisas Cndeba manqanuri programebis 

SemuSavebis saWiroeba, romlebic moaxdenen saeqsperto Sefasebis 

Sedegebis damuSavebis algoriTmebis realizebas. 
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 obieqtebis jgufuri Sefaseba. ganvixiloT mravali 

obieqtis saeqsperto Sefasebis Sedegebis damuSavebis 

algoriTmebi. davuSvaT, rom 𝑚 eqspertebma moaxdines 𝑛 

obieqtebis Sefaseba ℓ maCveneblebis mixedviT. Sefasebis Sedegebi 

warmodgenilia 𝑥𝑖𝑗
ℎ  sididis saxiT, sadac: 𝑗 _ eqspertis nomeria; 𝑖 

_ obieqtis nomeria, ℎ _ Sedarebis maCveneblis (niSnis) nomeria. 

Tu obieqtis Sefaseba nawarmoebia ranJirebis meTodiT, maSin 

sidideebi 𝑥𝑖𝑗
ℎ  warmoadgenen rangebs. Tu obieqtebis Sefaseba 

Sesrulebulia uSualo Sefasebis meTodiT an mimdevrobiTi 

Sedarebis meTodiT, maSin sidide 𝑥𝑖𝑗
ℎ  warmoadgens ricxvs 

ricxviTi RerZis zogierTi monakveTidan an balebs. Sefasebis 

Sedegebis damuSaveba mniSvnelovnadaa damokidebuli gazomvis 

ganxilul meTodebze. 

 ganvixiloT SemTxvevebi, rodesac sidideebi 𝑥𝑖𝑗
ℎ   𝑖 =

1, … , 𝑛; 𝑗 = 1,2, … ,𝑚; ℎ = 1,2, … , ℓ  miRebulia uSualo Sefasebis 

meTodebiT an mimdevrobiTi Sedarebis meTodebiT anu 𝑋𝑖𝑗
ℎ  

warmoadgens ricxvebs an balebs. am SemTxvevaSi obieqtebis 

jgufuri Sefasebis miRebisaTvis SeiZleba gamoviyenoT Sefasebis 

saSualo mniSvneloba yoveli obieqtisaTvis: 

𝑥𝑖 =   𝑞ℎ𝑥𝑖𝑗
ℎ 𝑘𝑗  𝑖 = 1,2, … , 𝑛 𝑚

𝑗=1
ℓ
ℎ=1 ,                  (3.1) 

sadac: 𝑞ℎ _ obieqtebis Sedarebis wonebis koeficientebi; 

 𝑘𝑗 _ eqspertis kompetenturobis koeficientebi. 

 eqspertebis kompetenturobis da maCveneblebis wonebis 

koeficientebi warmoagenen nominalur sidideebs: 

 𝑞ℎ = 1ℓ
ℎ=1 ;  𝑘𝑗 = 1𝑚

𝑗=1 ,                        (3.2) 

 maCveneblebis wonebis koeficientebi SeiZleba 

gansazRvruli iqnas saeqsperto gziT. Tu 𝑞ℎ𝑗 − ℎ maCveneblis 

wonis koeficienti, romelic mocemulia 𝑗 eqspertis mier, maSin 

maCveneblis wonis saSualo koeficienti ℎ yvela eqspertis 

mixedviT tolia: 

𝑞ℎ =  𝑞ℎ𝑗𝑘𝑗  ℎ = 1,2, … , ℓ 𝑚
𝑗=1 ,                     (3.3) 
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 jgufuri saeqsperto Sefasebis miReba individualuri 

Sefasebebis dajamebis gziT kompetenturobis wonebiT da 

maCveneblebis mniSvnelovnebiT obieqtebis Tvisebebis 

cvlilebisas kardinalur SkalebSi emyareba varauds fon neoman-

morgenSternis sasargeblobis Teoriis aqsiomebis Sesrulebas, 

rogorc individualuri ise jgufuri Sefasebisa da jgufSi 

obieqtis gamourCevlobis pirobebisaTvis, Tu isini ar ganirCevian 

yvela individualur SefasebaSi. realur amocanebSi es pirobebi, 

rogorc wesi, sruldeba, amitom obieqtebis jgufuri Sefasebis 

wonebTan ajamvis gziT farTod gamoiyeneba praqtikaSi. 

 eqspertebis kompetenturobis koeficientebi SeiZleba 

gamoiTvalos aposterioruli monacemebis mixedviT, anu 

obieqtebis Sefasebis Sedegebis mixedviT. am gamoTvlis ZiriTad 

ideas warmoadgens varaudi imis Sesaxeb, rom eqspertebis 

kompetenturoba unda fasdebodes SeTanxmebulobis xarisxis 

mixedviT maTi Sefaseba obieqtebis jgufur SefasebasTan. 

 eqspertebis kompetenturobis koeficientebis gamoTvlis 

algoriTms aqvs rekurentuli proceduris saxe: 

𝑥𝑖
𝑡 =  𝑥𝑖𝑗 𝑘𝑗

𝑡−1𝑚
𝑗=1  𝑖 = 1,2, … , 𝑛 ,                  (3.4) 

𝜆𝑡 =   𝑥𝑖𝑗 𝑥𝑖
𝑡 𝑡 = 1,2, . .  𝑚

𝑗=1
𝑛
𝑖=1 ,                   (3.5) 

𝑘𝑗
𝑡 =

1

𝜆𝑡
 𝑥𝑖𝑗 𝑥𝑖

𝑡𝑛
𝑖=1 ;  𝑘𝑗

𝑡 = 1 𝑗 = 1,2, … ,𝑚 𝑚
𝑗=1 ,            (3.6) 

 gamoTvla iwyeba 𝑡 = 1-dan formulaSi (3.4) kompetenturobis 

koeficientebis sawyisi monacemebi miiReba erTnairi da 𝑘𝑗
0 = 1 𝑚 -

is toli. maSin formulis (3.4) mixedviT pirveli miaxloebis 

obieqtebis jgufuri Sefasebebi tolia eqspertebis Sefasebis 

saSualo ariTmetikuli mniSvnelobebisa 

𝑥𝑖
1 =

1

𝑚
 𝑥𝑖𝑗  𝑖 = 1,2, … , 𝑛 𝑚
𝑗=1 ,                     (3.7) 

 Semdeg gamoiTvleba sidide 𝜆1 formulis (3.7) mixedviT: 

𝜆1 =   𝑥𝑖𝑗𝑥𝑖
1𝑚

𝑗=1
𝑛
𝑖=1 ,                          (3.8) 

 da pirveli miaxloebis kompetenturobis koeficientebis 

mniSvneloba formulis (3.6) mixedviT: 

𝑘𝑗
1 =

1

𝜆1
 𝑥𝑖𝑗 𝑥𝑖

1𝑛
𝑖=1 ,                          (3.9) 
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 pirveli miaxloebis kompetenturobis koeficientebis 

gamoyenebiT SeiZleba gavimeoroT gamoTvlis mTeli procesi (3.4), 

(3.5), (3.6) formulebis mixedviT da miviRoT 𝑥𝑖
2, 𝜆2, 𝑘𝑗

2 sidideebis 

meore miaxloeba. 

 obieqtebis Sefasebis da kompetenturobis koeficientis 

gamoTvlis rekurentuli procedurebis gameoreba svavs kiTxvas 

misi msgavsobis Sesaxeb. am sakiTxis ganxilvisaTvis formulidan 

(3.4), (3.6) gamovricxoT cvladi 𝑘𝑗
𝑡−1 da 𝑥𝑗

𝑡 da es toloba 

warmovadginoT veqtoruli formiT: 

𝑥𝑡 =
1

𝜆𝑡−1 𝐵𝑥
𝑡−1; 𝑘𝑡 =

1

𝜆𝑡
𝐶𝑘𝑡−1 𝑡 = 1,2, …  ,               (3.10) 

saadac matricebi 𝐵 sididiT 𝑛 × 𝑛 da 𝐶 sididiT 𝑚 × 𝑚 tolia 

𝐵 = 𝑋𝑋′ , 𝐶 = 𝑋′𝑋, 𝑋 =  𝑥𝑖𝑗  ,                    (3.11) 

 sidide 𝜆𝑡 tolobaSi (3.10) ganisazRvreba formulis (3.5) 

mixedviT. 

 Tu matricebi 𝐵 da 𝐶 dadebiTia da ara Sladi, maSin 

rogorc es gamomdinareobs peron-frobeniusis Teoriidan, 𝑡 → ∞ 

dros veqtorebi 𝑥𝑡 da 𝑘𝑡 emTxveva 𝐵 da 𝐶 matricis sakuTar 

veqtorebs, romlebic Seesabamebian am matricebis sakuTar 

maqsimalur ricxvebs. 

𝑥 = lim𝑡→∞ 𝑥𝑡 , 𝑘 = lim𝑡→∞ 𝑘𝑡 ,                   (3.12) 

 𝑥 da 𝑘 veqtorebis zRvruli mniSvnelobebi SeiZleba 

gamovTvaloT tolobidan 

𝐵𝑥 = 𝜆𝐵𝑥,     𝑥𝑖 = 1𝑛
𝑖=1 ,     𝐵 − 𝜆𝐵𝐸 = 0

𝐶𝑘 = 𝜆𝐶𝐾,     𝑘𝑖 = 1,     𝐶 − 𝜆𝐶𝐸 
𝑚
𝑗=1 = 0

                 (3.13) 

sadac 𝜆𝐵 , 𝜆𝐶 _ 𝐵 da 𝐶 matricebis maqsimaluri sakuTari ricxvebi. 

 𝐵 da 𝐶 matricebis dadebiTobis piroba iolad sruldeba 

𝑥𝑖𝑗  dadebiTi elementebis arCeviT, eqspertebis mier obieqtebis 

Sefasebis 𝑥 matricidan. 

 𝐵 da 𝐶 matricebis dauSlelobis piroba praqtikulad 

sruldeba, ramdenadac, Tu es matricebi daSladia, maSin es 

aRniSnavs, rom eqspertebi da obieqtebi iyofian damoukidebel 

jgufebad. amasTan eqspertebis yoveli jgufi afasebs mxolod 
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Tavisi jgufis obieqtebs. cxadia, rom am SemTxvevaSi jgufuri 

Sefasebis miRebas azri ar aqvs. amgvarad 𝐵 da 𝐶 matricebis 

dadebiTobis da  dauSlelobis piroba da Sesabamisad (3.4), (3.5), 

(3.6) procedurebis Tanxvedris piroba praqtikul pirobebSi 

sruldeba. 

 unda aRiniSnos, rom obieqtebis jgufuri Sefasebis da 

kompetenturobis koeficientis veqtorebis praqtikuli gamoTvla 

ufro martivad sruldeba rekurentuli formulebis (3.4), (3.5), 

(3.6) mixedviT. am veqtorebis zRvruli mniSvnelobebis gansazRvra 

(3.13) tolobis mixedviT moiTxovs kompiuteruli teqnologiis 

gamoyenebas. 

 

3.7.5. specialistebis (eqspertebis) mosazrebebis  

Sefaseba 

 

 obieqtebis ranJirebisas eqspertebi Cveulebriv ver 

Tanxmdebian  mosazrebebSi gadasawyveti problemis mixedviT. 

amasTan dakavSirebiT Cndeba eqspertebis Tanxmobis xarisxis 

raodenobrivi Sefasebis auciebloba. eqspertebis mosazrebebis 

SeTanxmebulobis raodenobrivi zomis miReba saSualebas iZleva 

ufro dasabuTebulad moxdes mosazrebebis SeuTanxmeblobis 

mizezebis interpretireba. 

 dReisaTvis cnobilia eqspertebis jgufebis mosazrebebis 

SeTanxmebulobis ori zoma: konkordaciis dispersiuli da 

entropiuli koeficientebi. 

 konkordaciis dispersiuli koeficienti. ganvixiloT 𝑛 

obieqtebis ranJirebis Sedegebis matrica 𝑚 eqspertebisagan 

Semdgari jgufis mier  𝑟𝑖𝑗  𝑗 = 1,… ,𝑚; 𝑖 = 1,… , 𝑛 , sadac 𝑟𝑖𝑗  _ 𝑗 

eqspertis mier 𝑖-ur obieqtze miniWebis rangia. SevadginoT 

rangebis jami yoveli svetisaTvis. Sedegad miviRebT veqtors 

komponentebiT: 

𝑟𝑖 =  𝑟𝑖𝑗  𝑖 = 1,2, … , 𝑛 𝑛
𝑖=1 ,                   (3.14) 
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 sidide 𝑟𝑖 ganvixiloT, rogorc SemTxveviTi sididis 

realizacia da vipovoT dispersiis Sefaseba. rogorc cnobilia 

Secdomebis saSualo kvadratis minimumis kriteriumis mixedviT 

dispersiis optimaluri Sefaseba ganisazRvreba formuliT: 

𝐷 =
1

𝑛−1
  𝑟𝑖 − 𝑟 2𝑛
𝑖=1 ,                     (3.15) 

sadac 𝑟 _ maTematikuri molodinis Sefasebaa, romelic tolia 

𝑟 =
1

𝑛
 𝑟𝑖
𝑛
𝑖=1 ,                         (3.16) 

 konkordaciis dispersiuli koeficienti ganisazRvreba, 

rogorc dispersiis Sefasebis (3.15) Sefardeba am Sefasebis 

maqsimalur mniSvnelobasTan 

𝑤 =
𝐷

𝐷𝑚𝑎𝑥
,                          (3.17) 

 konkordaciis koeficienti icvleba nulidan erTamde, 

radganac 0 ≤ 𝐷 ≤ Dmax . 

 gamovTvaloT dispersiis Sefasebis maqsimaluri 

mniSvneloba dakavSirebuli rangebis ararsebobis SemTxvevisaTvis 

(yvela obieqti gansxvavebulia). 

 winaswar vaCvenoT, rom maTematikuri molodinis Sefaseba 

damokidebulia mxolod obieqtebis ricxvze da eqspertebis 

raodenobaze. (3.16) CavsvaT 𝑟𝑖-s mniSvneloba (3.14)-dan, miviRebT 

𝑟 =
1

𝑛
  𝑟𝑖𝑗

𝑚
𝑗=1

𝑛
𝑖=1 ,                      (3.18) 

 tvidan ganvixiloT dajameba 𝑖-s mixedviT fiqsirebuli 𝑗-s 

dros. esaa rangebis jami 𝑗-uri eqspertisaTvis. ramdenadac 

eqsperti ranJirebisaTvis iyenebs naturalur ricxvebs 1-dan 𝑛-

mde, maSin, rogorc cnobilia naturaluri ricxvebis jami 1-dan 

𝑛-mde tolia 

 𝑟𝑖𝑗 =
𝑛 𝑛+1 

2

𝑛
𝑖=1 ,                      (3.19) 

 (3.19) CavsvaT (3.18)-Si, miviRebT 

𝑟 =
1

𝑛
∙
𝑛 𝑛+1 

2
 =

 𝑛+1 𝑚

2

𝑚
𝑖=1 ,                (3.20) 

 amgvarad, saSualo mniSvneloba damokidebulia mxolod 

eqspertebis ricxvze 𝑚 da obieqtebis ricxvze 𝑛. 
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 dispersiis Sefasebis maqsimaluri mniSvnelobis 

gamoTvlisaTvis (3.15)-Si CavsvaT 𝑟𝑖-s mniSvneloba (3.14)-dan da 

kvadratSi aviyvanoT mrgval frCxilebSi moTavsebuli orwevri, 

Sedegad miviRebT: 

𝐷 =
1

𝑛−1
    𝑟𝑖𝑗

𝑚
𝑗=1  

2
− 2𝑟   𝑟𝑖𝑗 + 𝑛𝑟 2𝑚

𝑗=1
𝑛
𝑖=1

𝑛
𝑖=1  ,        (3.21) 

gaviTvaliswinoT, rom (3.18) gamomdinareobs 

  𝑟𝑖𝑗 = 𝑛𝑟 

𝑚

𝑗=1

𝑛

𝑖=1

 

miviRebT 

𝐷 =
1

𝑛−1
    𝑟𝑖𝑗

𝑚
𝑗=1  

2
− 𝑛𝑟 2𝑛

𝑖=1  ,                (3.22) 

 dispersiis maqsimaluri mniSvneloba miiRweva pirveli 

wevris udidesi mniSvnelobisas kvadratul frCxilebSi. am wevris 

sidide mniSvnelovnadaa damokidebuli rangebis ganTavsebaze _ 

yovel striqonSi 𝑖 naturaluri ricxvebi. davuSvaT, magaliTad, 

yvela 𝑚 eqspertma mogvca erTidaigive ranJireba yvela 𝑛 

obieqtisaTvis. maSin matricis yovel striqonSi  𝑟𝑖𝑗  

ganTavsebuli iqneba erTidaigive ricxvebi. maSasadame, rangebis 

dajameba yoveli 𝑖-uri ricxvis 𝑚-jer gameorebas: 

 𝑟𝑖𝑗 = 𝑖𝑚

𝑚

𝑗=1

 

 kvadratSi  aviyvanT da 𝑖-s mixedviT dajamebiT, miviRebT 

pirveli wevris mniSvnelobas (3.22)-Si. 

 𝑖2𝑚2 = 𝑚2  𝑖2 =
𝑚2 𝑛+1  𝑛=2 𝑛

6

𝑛
𝑖=1

𝑛
𝑖=1 ,             (3.23) 

 axla vivaraudoT, rom eqspertebi iZlevian araTanmxvedr 

ranJirebas, magaliTad, SemTxvevisaTvis 𝑛 = 𝑚 yvela eqsperti 

sxvadasxva rangs mianiWebs erTidaigive obieqts, maSin 

   𝑟𝑖𝑗

𝑚

𝑖=1

 

2

=   
𝑚 𝑚 + 1 

2
 

2

=
𝑚2 𝑚 + 1 2𝑛

4

𝑛

𝑖=1

𝑛

𝑖=1

 

 𝑛 = 𝑚-is dros am gamosaxulebis 𝑚2-Tan SedarebiT, 

vrwmundebiT rom pirveli wevri kvadratul frCxilebSi (3.19) 

formulaSi tolia meore wevris da Sesabamisad dispersiis 



114 

Sefaseba nulis tolia. amgvarad eqspertebis ranJirebis sruli 

damTxvevis SemTxveva Seesabameba dispersiis Sefasebis maqsimalur 

mniSvnelobas. (3.23)-is (3.22)-Si CasmiT da gardaqmnis SesrulebiT, 

miviRebT: 

𝐷𝑚𝑎𝑥 =
𝑚2 𝑛3−𝑛 

12 𝑛−1 
,                        (3.24) 

 SemoviRoT aRniSvna 

𝑆 =    𝑟𝑖𝑗 − 𝑟 𝑚
𝑗=1  

2𝑛
𝑖=1 ,                     (3.25) 

 gamoviyenoT (3.25), CavweroT dispersiis Sefaseba (3.15) 

Semdegi saxiT: 

𝐷 =
1

𝑛−1
𝑆,                           (3.26) 

 (3.24), (3.25), (3.26)-is (3.16)-Si CasmiT da  𝑛 − 1 -ze gayofiT, 

CavweroT saboloo gamosaxuleba konkordaciis 

koeficientisaTvis 

𝑊 =
12𝑆

𝑚2 𝑛3−𝑛 
,                         (3.27) 

 mocemuli formula gansazRvravs konkordaciis 

koeficients dakavSirebuli rangebis ararsebobis 

SemTxvevisaTvis. 

 Tu ranJirebaSi arsebobs dakavSirebuli rangebi, maSin 

dispersiis maqsimaluri mniSvneloba (3.17) formulis mniSvnelSi 

xdeba mcire, vidre dakavSirebuli rangebis ararsebobisas. 

SeiZleba vaCvenoT, rom dakavSirebuli rangebis arsebobisas 

konkordaciis koeficienti gamoiTvleba formuliT: 

𝑊 =
12𝑆

𝑚2 𝑛3−𝑛 −𝑚  𝑇𝑗
𝑚
𝑗=1

,                        (3.28) 

sadac 

𝑇𝑗 =   ℎ𝑘
3 − ℎ𝑘 

𝐻𝑗
𝑘=1 ,                         (3.29) 

 formulaSi (3.27) 𝑇𝑗 _ dakavSirebuli rangebis maCvenebelia 

𝑖-ur ranJirebaSi, 𝐻𝑗 _ toli rangebis jgufebis ricxvia 𝑗-ur 

ranJirebaSi, ℎ𝑘 _ toli rangebis jgufebis ricxvia 

dakavSirebuli rangebis 𝑘 jgufSi 𝑗 eqspertebis ranJirebisas. Tu 
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Tanxvedri rangebi ar aris, maSin 𝐻𝑗=0, ℎ𝑘=0 da, maSasadame, 𝑇𝑗=0. am 

SemTxvevaSi formula (3.29) emTxveva formulas (3.27). 

 konkordaciis koeficienti 1-is tolia, Tu eqspertebis 

yvela ranJireba erTnairia. konkordaciis koeficienti 0-is 

tolia, Tu yvela ranJireba sxvadasxvaa anu srulad ar aris 

Tanxvedra. 

 (3.27) an (3.28) formulis mixedviT gamoTvlili 

konkordaciis koeficienti aris koeficientis WeSmariti 

mniSvnelobis Sefaseba da Sesabamisad warmoadgens SemTxveviT 

sidides, romelsac aqvs ganawilebis gansazRvruli kanoni. 

 konkordaciis entropiuli koeficienti ganisazRvreba 

formuliT (SeTanxmebis koeficienti) 

𝑊 = 1 −
𝐻

𝐻𝑚𝑎𝑥
,                          (3.30) 

sadac: 𝐻 _ entropiaa, romelic gamoiTvleba formuliT 

𝐻 = −  𝑃𝑖𝑗 log 𝑃𝑖𝑗
𝑚
𝑗=1

𝑛
𝑖=1 ,                      (3.31) 

𝐻𝑚𝑎𝑥  _ entropiis maqsimaluri mniSvneloba. entropiis fomulaSi 

𝑃𝑖𝑗  _ 𝑗-uri rangis savaraudoobis Sefaseba, romelic mieniWeba 𝑖-

ur obieqts. savaraudoobis es Sefaseba gamoiTvleba fardobis 

saxiT 𝑚𝑖𝑗  eqspertebis raodenoba, romlebic 𝑂𝑖 obieqtebs miaweren 

𝑗 rangs eqspetrebis saerTo raodenobasTan. 

𝑃𝑖𝑗 =
𝑚 𝑖𝑗

𝑚
,                           (3.32) 

 entropiis maqsimaluri raodenoba miiRweva rangebis 

Tanabarzomieri gadanawilebisas anu rodesac 𝑚𝑖𝑗 = 𝑚 𝑛 , maSin 

𝑃𝑖𝑗 =
𝑚

𝑚𝑛
=

1

𝑛
,                            (3.33) 

 am Sefardebis (3.31) formulaSi CasmiT, miviRebT 

𝐻𝑚𝑎𝑥 = −
1

𝑛
log

1

𝑛
 = 𝑛 log 𝑛𝑛
𝑖,𝑗=1 ,                  (3.34) 

 SeTanxmebis koeficienti icvleba 0-dan 1-mde. 𝑊э = 0-is dros 

obieqtebis ganlageba rangebis mixedviT SesaZleblia, radgan am 

SemTxvevaSi 𝐻 = 𝐻𝑚𝑎𝑥 . mocemuli SemTxveva SeiZleba 

ganpirobebuli iyos an obieqtebis ranJirebis SeuZleblobiT 

maCveneblebis formulirebuli erTobliobisas, an eqspertebis 
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mosazrebebis sruli SeuTanxmeblobiT. 𝑊э = 1-is dros, rac 

miiRweva nulovani entropiis  𝐻 = 0 , yvela eqsperti iZleva 

erTnair ranJirebas. am SemTxvevaSi yoveli dafiqsirebuli 

obieqtisaTvis 𝑂𝑖 yvela eqsperti mas aniWebs erTidaigive rangs 𝑗, 

Sesabamisad 𝑃𝑖𝑗=1, xolo 𝑃𝑘𝑗 = 0 𝑘 ≠ 𝑗, 𝑘 = 1,2, … , 𝑛 , amitom 𝐻 = 0. 

 konkordaciis dispersiuli da entropiuli koeficientebis 

SedarebiTi Sefaseba aCvenebs, rom es koeficientebi iZlevian 

eqspertebis SeTanxmebulobis TiTqmis erTidaigive Sefasebas 

axlosmyofi ranJirebisas. Tumca, Tu magaliTad eqspertebis 

mTeli jgufis mosazrebebi gaiyo or qvejgufad, amasTan 

ranJirebebi am qvejgufebSi urTierTsawinaaRmdegoa (pirdapiri da 

uku), maSin konkordaciis dispersiuli koeficienti iqneba toli, 

xolo entropiuli -0.7. amgvarad konkordaciis entropiuli 

koeficienti saSualebas iZleva dafiqsirdes mosazrebebis 

gayofis faqti or urTierTsawinaaRmdego jgufad. konkordaciis 

entropiuli koeficientisaTvis gamoTvlis moculoba ramdenadme 

metia, vidre konkordaciis dispersiuli koeficientisaTvis. 

 saeqsperto Sefasebebis meTodis gamoyeneba saSualebas 

iZleva Camoyalibdes specialistebis mosazrebebis Sekrebis, 

gavrcobis da analizis procedurebi maTi im formiT 

warmodgeniT, romelic ufro mosaxerxebeli iqneba dasabuTebuli 

gadawyvetilebebis miRebisaTvis. magram unda aRiniSnos, rom 

saeqsperto Sefasebis meTodi ar cvlis (ar anacvlebs) arc 

administraciul, arc teqnikur gadawyvetebs, is mxolod 

saSualebas iZleva SevavsoT informacia, romelic aucilebelia 

aseTi gadawyvetebis momzadebisa da miRebisaTvis. saeqsperto 

Sefasebebis farTo gamoyeneba samarTliania mxolod iq, sadac 

mdgomareobis analizisaTvis SeuZlebelia gamoviyenoT ufro 

zusti meTodebi. 

 saeqsperto meTodebi uwyvetad viTardebian da 

srulyofildebian. am ganviTarebis ZiriTadi mimarTulebebi 

ganisazRvrebian rigi faqtorebiT, romelTa ricxvSi SeiZleba 

mivuTiToT gamoyenebis arealis gafarToebisken miswrafebiT, 
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avamaRloT maTematkuri meTodebis eleqtronul-gamomTvleli 

teqnikis gamoyenebis  xarisxi, agreTve gamovnaxoT gamovlenili 

naklovanebebis aRmofxvris gzebi. Tumca ukve dRes saeqsperto 

Sefasebebi sxva maTematikur-statistikur meTodebTan da 

kompiuterul teqnologiebTan erTad warmoadgenen eqspertizis 

Catarebis procedurebis srulyofis da yvela doneze 

diagnostikis amocanebis gadawyvetis mniSvnelovan instruments 

[41]. 
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Tavi 4. istoriuli Zeglebis saZirkvlebis mdgomareobis 

gamokvlevis meTodebi 

 

4.1. Sesavali 

 

 dazianebuli yore qvebisa da xsnarebis, agreTve maTi 

raodenobrivi Sefasebis zusti diagnostika – es aris winapiroba 

yore saZirkvlebis masalebis rRvevis mizezebis gansazRvrisaTvis 

da maTi mdgomareobis maxasiaTeblebis dadgenisaTvis, rac 

aucilebelia istoriuli Senobebis gaZlierebis gzebis da axali 

teqnologiis arCevisas. Tanamedrove kvlevebma da axalma 

teqnologiebma warmoqmna yore saZirkvlebis mdgomareobis da 

maTi dacvis Sefasebis axali meTodebi. 

 dReisaTvis yore saZirkvlebis mdgomareobis SefasebisaTvis 

informatiuloba izrdeba  sxvadasxva meTodebis erTdrouli 

gamoyenebiT. yore saZirkvlebis mdgomareobis gamokvlevis 

kompleqsuri meTodi warmoebs mravali mkvlevaris mier [42, 43, 44 

45, 24]. Cvens mier SemoTavazebulia kvlevis meTodi, romelic 

saSualebas mogvcems xarisxianad SevafasoT mTeli Senobis yore 

saZirkvlis tanis da maTi calkeuli nawilebis mdgomareoba,  

masalis  rRvevis formebis intensiuroba da gadanawileba 

rogorc mis zedapirze, ise siRrmis mixedviT. es meTodi iZleva 

ufro zust monacemebs yore wyobis Sesaxeb da saSualebas 

gvaZlevs ufro efeqturad da racionalurad mivudgeT 

saZirkvlis  gaZlierebis proeqtis SemuSavebis sakiTxis 

gadawyvetas. 

 yore saZirkvlebis kvlevis warmodgenili kompleqsuri 

meTodi aerTianebs: tradiciul meTodebTan mimarTebaSi kvlevis 

geofizikur meTodebs iZulebiTi rxevis seismoakustikuri 

velebis safuZvelze; saZirkvlis tanSi sakontrolo Spurebis 

gaburRvas telekameris saSualebiT saZirkvlis Siga 
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mdgomareobis vizualuri SefasebiT; saZirkvlis sicarieleebis 

Sefaseba Spurebis sivrceSi xsnaris CawnexviT. 

 istoriuli Senobebis saZirkvlebis xangrZlivobis da 

cveTis intensivobis sakiTxi ar aris sakmarisad Seswavlili da 

moiTxovs calke gamokvlevas. 

 mSeneblobisas qvis masalebad gamoiyeneba momrgvalebuli 

mTis qanebi (magmatikuri da metamorfuzuli qanebis kaWari), 

mogvianebiT periodSi daumrgvalebeli mTis qanebis natexebi 

(filovani qva kirisagan, dolomitisagan, qviSaqvebisagan), zogjer 

mTel saZirkvlebs akeTebdnen agurisas – gadamwvari agurisgan. 

 didi gavrceleba hpova yore saZirkvlebma da zednaSenma, 

romelSic samSeneblo masalad umeteswilad gamoyenebulia 

filovani kirqva. saZirkveli keTdeboda, rogorc wesi, 

tranSeebad, romlebic iTxreboda gamagrebis gareSe vertikaluri 

kedlebiT. sardafebis mowyobis saWiroebis SemTxvevaSi, qvabuli 

iTxreboda meore rigSi. amasTan mza saZirkvlebi TamaSobdnen 

sayrdeni kedlebis rols. wyoba warmoebda ZiriTadad kirovan 

xsnarze guldasmiT daRorRviT, anu qvebs Soris sicarieleebSi 

svavdnen mcire sididis qvebs. ZiriTadad gamoiyeneboda wyoba an 

`Casxmis qveS~, sadac yore baliSi Sreebrivad ifareboda xsnariT, 

an `niCbis qveS~ romelSic msxvilnatexovani masala iwyoboda 

aguris wyobis analogiurad. 

 istoriuli nagebobebis didi umravlesoba aSenebulia 

lentur yore saZirkvlebze mzidi, TviTmzidi gare da Siga 

kedlebis qveS, amasTan Siga kedlebis saZirkvlebi xSirad 

ewyoboda SedarebiT mcire siRrmeze – gaTbobis gaTvaliswinebiT 

[46]. wyliT gamorecxvisgan saZirkvlebis dacvisaTvis, xandaxan, 

yoveli lentis orive mxares arWobdnen mokle Spunts. 

 saZirkvlebis Ziris zomebi ganisazRvreboda empiriuli 

wesebiT, mogvianebiT ki – angariSis Sesabamisad gruntze 

dasaSvebi dawolis Sedegad. saZirkvlebis Cawyobis siRrme 

iniSneboda Cayinvis mixedviT, yvelaze xSirad is Seadgenda 1.5-dan 

2.5 m-s. saZirkvlebi CaRrmavdeboda `materikamde~ (qviSa, 
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qviSnarebi, lenturi Tixis), nayari gruntebis da torfis gaWriT. 

amasTan gamomdinareobdnen iqidan, rom yvela tipis gruntebi, 

daculni yinviTi rRvevisagan, SeiZleba iyos gamoyenebuli iseTi 

Senobebis agebisaTvis, romlebisganac gruntze gadaecema 0.1-dan 

0.3 mpa datvirTva [46, 47]. 

 saZirkvlis Wras axdenen saproeqto niSnulis doneze. Wris 

adgilze asrulebdnen hidroizolacias kiris, dafquli aguris 

da rkinis naxerxze damzadebuli xsnariT, romliTac faravdnen 

yore wyobis zedapirs 3-4 sm-ze. xandaxan hidroizolaciis saxiT 

gamoiyeneboda: tyvia, gadamwvari aguri, kirqvis dafquli filebi, 

kirqva-Tixovani da Tixovani xsnarebi. 

 yore wyobis zemodan, rogorc wesi, ewyoboda 

gasaTanabrebeli fena, romelzec Semdeg ewyoboda TeTri qvis an 

aguris wyoba. 

 dRevandeli mdgomareobiT istoriuli nagebobebis 

saZirkvlebis yore wyobas aqvs momatebuli sicarieleebi (wyobis 

sicarielem SeiZleba miaRwios 30%). erTi mizezi SeiZleba iyos 

samSeneblo samuSaoebis uxarisxo Sesruleba. yore wyobis dros 

Zneli misaRwevia yvela sicarielis Sevseba da nakerebis 

guldasmiT Sesruleba, rogorc aguris wyobisas, radganc qvebs 

ar aqvT erTnairi formebi da zomebi. Cveulebriv yore wyobis 

zeda rigebs asrulebdnen qvebis guldasmiT amorCeviT. yore 

wyobas akeTebdnen nebismieri formis da zomis qvebis CayriT, 

zedapiris xsnariT gaTanabrebiT, mxolod mis CaRrmavebul 

adgilebSi damatebiT, xSirad yore wyobis nakerebs Soris ver 

miiRweva sakmarisi kavSiri, qvis da kiris fenis uxarisxo 

Calagebis gamo. 

 yore wyobis saZirkvlebis sicarieleebSi da bzarebSi 

zedapiruli wylebis gravitaciuli filtraciis Sedegad xdeba  

maTi garemomcveli gruntiT Sevseba (gafuebuli, teqnogenuri 

narCenebi), romelTa gayinvis Sedegad Cndebian kriogenuli Zabvebi 

saZirkvlis yorewyobaSi defeqtebis Semdgomi ganviTarebiT. 
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nax. 4.1. istoriuli Senobebis saZirkvlebi 

a) kaWarisagan; b) yore; g) yore kaWarTan erTad; d) aguris; e,v) aguris 

yoresTan erTad; z) aguris, yore da kaWarisagan; T) aguris kaWarTan 

erTad; i) yore xis Spalebze 
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 individualuri konstruqciuli Taviseburebebis mqone 

(masalebis, konstruqciebis da zomebis mixedviT) Senobis yore 

saZirkvlebi klasificirdebian sami maxasiaTebliT: ganivkveTis 

formiT; masalebis mixedviT; xis elementebis arsebobis mixedviT 

(nax. 4.1) [48, 49, 47, 50÷57]. 

 ganivkveTis saxis Tanaxmad gamoiyo xuTi tipi: marTkuTxa, 

safexurovani, trapeciuli, kombinirebuli, mTliani fila. yvela 

saxis saZirkvlebs qondaT 10 sm-mde siganis gamonaSveri Wris 

doneze da ramdenime safexuri 10-20 sm siganiT simaRlis mixedviT 

(trapeciuli da filovani saZirkvlebis safexurebi 

(gamonaSverebi) ar qondaT). 

 masalebis mixedviT gamoyofilia saZirkvlebi: yorewyobis, 

aguris, kombinirebuli (lodebi-aguri-qva). kaWari (mTeli an 

damsxvreuli) gvxvdeba mxolod wyobis qveda rigebSi. zogierT 

SemTxvevaSi gvxvdeba Tlili granitis da kirqvis filebi. xe 

gvxvdeba saZirkvlis qveda nawilSi rostverkebis, ximinjebis 

saxiT. saZirkvlis wyobaSi liTonis elementebi gvxvdeba 

iSviaTad. 

 saZirkvlis Ziris sigane mxolod umniSvnelod aWarbebs 

kedlis siganes, umravles SemTxvevebSi is Seadgens mxolod 1.0-1.5 

m-s. saZirkvlis Zirze faqtiuri dawola xandaxan 2-3-jer 

aRemateba gruntis winaRobis saangariSo sidides, romelic 

gamoTvlilia Tanamedrove normebiT. 

 SurfebiT saZirkvlis gaxsnam (saWiro informaciis miRebis 

yvelaze martivi saSualeba) aCvena, rom istoriuli Senobebis 

sxvadasxva saZirkvlis (garda ximinjovanisa) adgilsa da dros 

Soris kanonzomiereba, rogorc Cans, ar arsebobs.  

 yore saZirkvlebis gansakuTrebulobebis codna saWiroa 

maTi ganTavsebis areSi warmoqmnili destruqciuli procesebis 

mizez-Sedegobrivi kavSiris gasagebad, aseve maTi deformaciis 

Sefasebisas saangariSo modelebis da sqemebis dasabuTebisaTvis. 
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4.2. kvlevebis geofizikuri meTodi 

 

 rogorc cnobilia, akustikuri maxasiaTeblebis safuZvelze 

tradiciuli geofizikuri meTodebiT gamosakvlevi 

konstruqciebis Sefaseba warmoebs erTi drekadi maxasiaTeblis 

mixedviT – ultrabgeris grZivi talRebis gasvlis siCqaris 

mixedviT [58]. Tumca sxvadasxvagvarovani masalebis kvlevisas, 

rogoricaa yore saZirkveli, aucilebelia ara erTi, aramed 

ramodenime akustikuri maxasiaTeblis mozidva, romlebic axdenen 

masalis mdgomareobis korelacias, sxva sityvebiT rom vTqvaT 

mravalfaqtoriani korelaciuri makavSireblebis gamoyeneba. 

 aseTi geofizikuri meTodebi saSualebas iZleva SevafasoT 

yore saZirkvlis tanis mTlianoba sxvadasxva niSnebis 

erTobliobis mixedviT (ramodenime akustikuri maxasiaTebeli): 

bgeris siCqare, signalis energia da speqtris interferencia. 

 gasazomi CaquCis dartymiT Seqmnili iZulebiTi rxevebi, 

zedapiruli da radialuri (releia-liava) talRebis saxiT, 

seismoakustikuri velis gamoyenebiT saZirkvlis tanSi kvlevis 

warmoebisas, registrirdeba piezogadamcemebiT da magnituri 

CanaweriT (sur. 4.2). seismovelis daregistrirebuli 

gamoxmaurebebi meqanikuri zemoqmedebisas Seicaven saZirkvlis 

yore wyobis formiscvlilebis (faruli defeqtebis ubnebi) da 

fardobiTi mTlianobis Sesaxeb informacias. 

 yore wyobis saZirkvlebSi faruli defeqtebis ubnebi 

fasdeba bgeris siCqaris (zedapiruli releias talRebis 

gavrceleba) cvlilebis mixedviT. adgilebSi, sadac aris 

defeqtebi, seismoakustikuri energia mniSvnelovan wilad qreba, 

xdeba signalis Sekaveba relaqsaciis movlenis ganviTarebasTan 

dakavSirebiT, bgeris siCqare mcirdeba, siCqaris dispersia 

gadaixreba wrfivi damokidebulebisgan da speqtris sixSire 

farTovdeba. erTgvarovan masalebSi es maxasiaTeblebi floben 

gansazRvrul kanonzomierebas. 
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nax. 4.2. yore saZirkvlis erTianobis seismoaqtiuri kvlevis 

Catarebis sqema 

1. – ae gardamqmneli (mimRebi 1); 2. – ae gardamqmneli (mimRebi 2); 

𝑆1 – dacileba ae-dan mimRebi 1-mde; 𝑆2 – dacileba ae-dan mimRebi 

2-mde 

 

 

nax. 4.3. geofizikuri kvlevebis Sedegebis damuSavebis magaliTi 

bgeris siCqaris dispersiis mixedviT saZirkvlis or ubanze 

1 – Seesabameba saZirkvlis ubans defeqtebis mcire raodenobiT;  

2 – saZirkvlis ubani defeqtebis mometebuli raodenobiT  

 

 Tu yore wyoba defeqtebis gareSea da saZirkvels ar aqvs 

deformacia, maSin signalebis gavrceleba xdeba 

fsevdoreleevuri interferenciuli talRebis analogiurad 
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bgeris normaluri dispersiis dros. faruli defeqtebiT an 

calkeuli sicarieleebiT ubnebSi, SeiniSneba `pikebi~ bgeris 

siCqareSi (gadaxra wrfivi damokidebulebisgan) sixSireebis 

garkveul ubnebSi. amrigad, deformirebuli saZirkvlis da masSi 

SesaZlo faruli defeqtebis niSans warmoadgens fazuri siCqaris 

`pikebi~ (nax. 4.3) da signalis gavrcelebis interferenciuli 

suraTis cvlileba. 

 xazi unda gaesvas, imas, rom qalaqis pirobebSi geofizikuri 

kvlevebis sarwmunoobaze gavlenas axdens sxvadasxva xarvezebi 

(milgayvaniloba, eleqtroficirebuli transporti, vibraciuli 

da dinamikuri xmauri da a.S.), romlebic arTuleben  gazomvebis 

Sedegebis gaSifvras, da kerZo SemTxvevebSi iwveven 

araerTmniSvnelovani daskvnebis miRebas. 

 amitom saZirkvlebis yore wyobis Sesaxeb informacia, 

dafuZnebuli geofizikuri meTodebis Sedegebze aris winaswari 

da saWiroebs dazustebas kvlevis pirdapiri meTodebiT – 

Spurebis gaburRviT ufro metad problemur adgilebSi. 

 

4.3. saZirkvlis diagnostika  

gaburRvis meTodiT 

 

 saZirkvlis tanSi Spurebis gaburRva xorcieldeba 

danadgariT DeWALT SDS-Max kolonuri xerxiT, saburRi 

kompleqtiT diametriT 76 mm (sur. 4.4), rac saSualebas iZleva 

gavzardoT Casatarebeli gamokvlevis xarisxi, miviRoT ufro 

detaluri informacia saZirkvlebis yore wyobis mdgomareobis 

Sesaxeb saZirkvlis Tavidan Ziramde da aviRoT saZirkvlis 

Semadgeneli masalebis nimuSebi. Spurebis raodenobis gazrdiT 

izrdeba saZirkvlis yore wyobis mdgomareobis Sesaxeb miRebuli 

informaciis sizuste. 

 Spurebis burRvisas istoriuli Senobebis saZirkvlis tanSi 

xSirad aRmoCndeba defeqtebi bzarebis, kavernebis, yore qvis 

namsxvrevebis saxiT da a.S. [59, 60, 61, 62]. es sakmaod kargad Cans 
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saburRi mowyobilobis Stangis gasvlis siCqariT, burRvisas 

kernis amoRebiT, kirqvis da xsnaris simtkiciT. es monacemebi 

saSualebas gvaZlevs davazustoT winaswarmiRebuli informacia, 

romlebic miRebulia geofizikuri kvlevebiT. 

 saZirkvlis yore wyobis mdgomareobis Sefasebis misaRebad 

erT-erT xerxs warmoadgens Spurebis gaburRva. amasTan brunvis 

siCqare da dawneva burRvisas unda iyos mudmivi, amitom saburRi 

mowyobilobis Stangis gasvlis siCqare damokidebuli iqneba 

mxolod yore wyobis mdgomareobaze. saburRi mowyobilobis 

Stangis gasvlis siCqaris mkveTri zrda miuTiTebs yore wyobaSi 

defeqtebis arsebobaze. ageben saburRi mowyobilobis Stangis 

gasvlis siCqaris grafiks burRvis Sedegebis mixedviT, rac 

saSualebas gvaZlevs movaxdinoT yore wyobis mdgomareobis 

xiluli demonstrireba siRrmis mixedviT. 

 

sur. 4.4. Spurebis gaburRva: 

a) saburRi danadgari; b) saburRi Tavaki, g) Spuri (naburRi); d) 

kernebi 

 nax. 4.5-ze moyvanilia saburRi mowyobilobebis saSualo 

mniSvnelobebis grafikebi SedarebiT ukeTes da Sesustebul 

zonebSi Sesrulebuli SpurebisaTvis (zonebi gamovlenilia 

geofizikuri kvlevebiT miRebuli Sedegebis mixedviT). siCqaris 



127 

saSualo mniSvnelobam SedarebiT karg zonebSi (Spurebi #1, #4, 

#7) Seadgina 2.33 sm/wT (maqsimaluri mniSvneloba – 2.7 sm/wT, 

minimaluri 2.0 sm/wT), xolo Sesustebul zonebSi (Spurebi #2, 

#3, #5, #6) saSualo mniSvneloba – 2.62 sm/wT (maqsimaluri 

mniSvneloba – 3.4 sm/wT, minimaluri 1.8 sm/wT). 

 

nax. 4.5. saburRi mowyobilobis gasvlis siCqaris grafiki 

 

 saZirkvlis yore wyobis masalis nimuSebs (kirqva da 

xsnari), romlebic aRebulia Spurebis gaburRvisas, cdian 

erTRerZa kumSvaze wyalgajerebul mdgomareobaSi. kirqvis 

aRebul nimuSebs yovelTvis ar aqvT sakmarisi zomebi erTRerZa 

kumSvaze gamocdebis CatarebisaTvis. rogorc sur. 4.6,a-ze Cans, 

sadac warmodgenilia erTi Spuridan aRebuli kerni, maTi saxe 

mkveTrad gansxvavdeba saZirkvlis yore wyobis mdgomareobaze 

damokidebulebiT. 
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sur. 4.6. a, b kirqvis gamocda damsxvrevaze sferuli identorebiT, 

g) yore wyobis saangariSo winaRobis grafiki 

 

 rogorc praqtika gviCvenebs, nimuSebis aReba erTRerZa 

kumSvaze gamocdis CatarebisTvis saWiro zomebiT praqtikulad 

SeuZlebelia. amasTan dakavSirebiT Cndeba kirqvis simtkicis 

gansazRvris aucilebloba erTRerZa kumSvaze arapirdapiri 

meTodiT. aseT meTods warmoadgens Tavisufali formis nimuSebis 

damsxvreva sferuli indentorebiT [63, 64, 65]. damsxvrevis meTodi 

saSualebas iZleva gamocda Catardes Tavisufali formis 

nimuSebze, maT Soris arasworzec (sur. 4.6,a). 

 damsxvrevaze simtkicesa da erTRerZa kumSvaze zRvrul 

simtkices Soris korelaciuri damokidebulebis gamovlenisaTvis 

Sesrulebuli iqna kirqvis nimuSebis gamocda erTdroulad 

erTRerZa kumSvaze da sferuli indertormebiT damsxvrevaze. 

cdebi tardeboda erTgvarovan kirqvebze, romlebic aRebulia 

istoriuli Senobis (misamarTi) daSlisas. 

 Catarebuli gamocdebis Sedegad miRebuli iqna 

korelaciuri damokidebuleba daaxloebiT 8.0-is toli 

koeficientiT kirqvisaTvis, romlebic gamoyenebulia q. Tbilisis 

istoriuli Senobebis yore saZirkvlebSi (cxrili 4.1). 



129 

 amrigad, miRebuli damokidebuleba saSualebas iZleva 

ganisazRvros kirqvis zRvruli simtkice erTRerZa kumSvaze 

SedarebiT martivi meTodiT da nimuSis formisgan 

damoukideblad. 

 xsnaris simtkices gansazRvraven ГОСТ 5802-86-is Sesabamisad 

nimuS-kubikebis, wibo 20-35 mm, gaWyletvis gziT, romlebic 

damzadebulia xsnaris firfitebisagan da SeerTebulia Txeli 

TabaSirovani xsnariT kubikebad (2-3 firfita) [66]. 

 nax. 4.6,b-ze warmodgenilia kirqvis nimuSebis simtkicis 

monacemebi, romlebic aRebulia istoriuli Senobis saZirkvlis 

gaburRvisas. kirqvis simtkicem Seadgina 17-36 mpa 6. xsnaris 

simtkicem Seadgina 0.1-0.4 mpa. xsnaris da kirqvis simtkicis 

Sedegebis mixedviT yore wyobis winaRoba kumSvaze Seadgens 150-

320 kpa (nax. 4.6, b). 

cxrili 4.1. 

kirqvis simtkicis erTRerZa kumSvasa da damsxvrevas Soris 

korelaciuri damokidebuleba 

# 

kirqvis simtkice 

erTRerZa 

kumSvaze 𝑹კ, mpa 

kirqvis simtkice 

damsxvrevaze 𝑹დ, 
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s
 

ko
ef
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ie
nt

i 
𝑽
, 
%
 

1 36.7 4.7 7.8 

8.1 0.193 2.4 2 37.0 4.5 8.2 

3 34.4 4.4 7.8 

 

4.4. boWkovan-optikuri endoskopis gamoyenebiT 

saZirkvlebis diagnostikis meTodi 

 

 saZirkvlis yore wyobis Siga mdgomareobis SefasebisaTvis 

Cvens mier damuSavebulia boWkovan-optikuri endoskopiT 
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diagnostikis meTodi, romelic iZleva suraTis gadaRebis 

saSualebas Spuris Siga areSi misi mTeli siRrmis mixedviT). 

videos gadaReba da Cawera xorcieldeba portatuli kompiuteris 

da videoCamweri platis gamoyenebiT, sur. 4.7-ze mocemulia a) - 

sqema, b) saerTo xedi. videoCawera iZleva saSualebas miviRoT 

qvebis, xsnaris, wyobis Siga nakerebis mdgomareobis xiluli 

suraTi, da movaxdinoT xarisxiani Sefasebis gakeTeba 

sicarieleebis Sesaxeb, risi mixedviT SeiZleba ganisazRvros 

saZirkvlis wyobis gamoqarvis xarisxi ГОСТ 25100-95-is 

Sesabamisad. 

 

sur. 4.7. mini-telekamera video-aparaturiT 

 

 yore saZirkvlis Siga mdgomareobis boWkovan-optikuri 

endoskopiT gamokvlevam aCvena, rom wyobaSi aris 

mravalricxovani sicarieleebi, warmoqmnili destruqciuli 

procesebis Sedegad. 
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 ufro damaxasiaTebeli Spuris videogadaRebis Sedegebi 

naCvenebia nax. 4.8-ze, sadac moyvanilia saZirkvlis tanSi 

sicarieleebis fragmentebi siRrmis mixedviT. aris adgilebi 

sadac praqtikulad srulad ar arsebobs damakavSirebeli masala 

da yore qva datvirTvas gadascems calkeul wertilebSi, rac 

qmnis misi rRvevis pirobas. 

 

nax. 4.8. #6 Spuris sqema saZirkvlis tanSi ufro damaxasiaTebeli 

sicarieleebis videogadaRebis fragmentebiT (carieloba 𝑛=12%, 

gamoqarvis koeficienti 𝐾=0.88): 1 – gruntis wylebis donis (gwd) 

cvladi mdgomareobis zona 

 

 videogadaRebis Sedegebi saSualebas iZleva  Catardes 

naburRSi sicariele analizi. sicariele ganisazRvreba 

gamosaxulebidan: 

𝑛 =
𝑉ს

𝑉შ
∙ 100%,                         (4.1) 
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sadac, 𝑛 – sicarieleebi, %; 𝑉ს – Spuris arealSi sicarieleebis 

moculoba, sm3; 𝑉შ – Spuris arealis moculoba, sm3. 

 gamosakvlevi Spurebis sicarielis Sefaseba (4.1) formulis 

mixedviT miRebuli videogadaRebis Sedეgebis mixedviT. sicariele 

ufro didi raodenoba SeiniSneba Sesustebul zonebSi, 

gamovlenili geofizikuri kvlevebiT. 

 sicarieleebi saSualebas iZleva ganisazRvros gamoqarvis 

koeficienti 𝐾 formulis mixეdviT: 

𝐾 = 1 −
𝑛

100%
,                        (4.2) 

da Sefasdes saZirkvlis yore wyobis rRvevis xarisxi (cxrili 

4.2). 

cxrili 4.2. 

saZirkvlis yore wyobis gamoqarvis xarisxi 

gamoqarvis 

xarisxi 

gamoqarvis 

koeficienti, 

𝑲 

deformacia yore wyobaSi 

aragamoqaruli 1.0 ar arsebobs defeqetebi da 

dazianebebi 

sustad 

gamoqaruli 

1.0-0.9 aris dazianebebi, sicarieleebi (10%-

mde), bzarebi yoreSi gaxsnilobiT 1 

mm-mde, nakerebSi – 3 mm-mde 

gamoqaruli 0.9-0.8 aris dazianebebi, sicarieleebi (20%-

mde), bzarebi yoreSi gaxsnilobiT 3 

mm-mde, xsnaris rRveva 

Zlier 

gamoqaruli 

<0.8 mdgomareoba avariulia, aris 

mniSvnelovani sicarieleebi (20%-ze 

meti), bzarebi yoreSi gaxsnilobiT 

10 mm-mde, xsnaris aRar arsebobs 
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Tavi 5. Zeglebis mdgomareobis monitoringis kvlevebis 

organizebuli struqturis Seqmna da gamokvlevis 

magaliTebi 

 

5.1. xarisxis marTvis informaciuli sistema Zeglebis 

SenarCunebis saerTo  da kerZo sakiTxebis mixedviT 

 

 monitoringis procesis struqturuli organizaciis saerTo 

sqema unda Seicavdes Semdeg poziciebs: monitoringis miznebis da 

amocanebis gansazRvra; monitoringis tipis gansazRvra; kvlevis 

meTodebis sistemis arCeva; monacemTa damuSavebis, dagrovebis da 

registraciis struqturis Seqmna an arCeva; Sedegebis analizi da 

damuSaveba; Zeglis mdgomareobis kompleqsuri ekologiuri 

Sefaseba; mrRvevi procesebis saeqsperto Sefaseba; Zeglis dacvis 

strategia. 

 am poziciebis Semadgenloba SeiZleba gakoreqtirdes da 

Seivsos specifikuri RonisZiebebiT, romlebSic 

gaTvaliswinebuli iqneba: 

 Zeglis pozicia uZravi kulturuli memkvidreobis 

reestrebis sistemaSi; 

 informacia rekonstruqciis obieqtebis da axali 

mSeneblobebis Sesaxeb Zeglis axlos istoriul 

teritoriaze; 

 Tanamedrove miwaTsargeblobis sazRvrebis gegmebi da a.S. 

 monitoringis Catarebis ZiriTadi etapebi (monitoringis 

algoriTmi) warmodegenilia nax. 5.1-ze 

 monitoringis sistemis organizaciis modelis msgavsi tipi 

saSualebas iZleva: 

 ganvaxorcieloT Zeglis masalaze garemomcveli aris 

zemoqmedebis procesebze swrafi, efeqturi kontroli; 

 SevafasoT obieqtis qalaqis aresTan urTierTqmedeba; 
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 SevafasoT obieqtis funqcionaluri mTlianobis da 

mdgomareobis maCveneblebi; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

monitoringis Catarebis etapebi 

monitoringis sagnis arCeva 

obieqtis Sesaxeb informaciis monacemTa bazis gacnoba 

monitoringis qvesistemis arCeva 

prioritetuli mimarTulebebis arCeva 

kvlevis Catarebis Sesaxeb normatiuli, meToduri masalebis gacnoba 

specialuri kvlevebis meTodikis arCeva 

kontrolis blokebis gansazRvra 

arCeuli mimarTulebebis mixedviT monitoringis kvlevebis Catareba 

monitoringis qvesistemis da kontrolis blokebis mixedviT miRebuli Sedegebis 

analizi da damuSaveba 

monitoringis Sedegebis mixedviT miRebuli daskvnebi 

monacemTa bazis Tematur blokSi 

miღebuli informaciis Setana 

Zveli da axali monacemebis 

SedarebiTi analizi 

diagnozi SedarebiTi analizi prognozi 

daskvna 

samecniero-teqnikuri rekomendacia 

profilaqtikuri da makoreqtirebeli RonisZiebebis sistema 

Zeglis SenarCunebis (makoreqtirebeli RonisZiebebi) mimdinare operatiuli 

perspeqtiuli programebis Sesruleba 

xarisxis kontroli 

obieqtis SenarCunebis mixedviT perspeqtiuli programebis SemuSaveba 

nax. 5.1 monitoringis algoriTmi 
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 gamovavlinoT konstruqciul masalebSi destruqciuli 

procesebis dazianebis, rRvevis da ganviTarebis dinamikis 

pirdapiri da iribi mizezebi; 

 SevqmnaT obieqtze garemomcveli aris zemoqmedebis 

Serbilebis zomebis gansazRvrisaTvis saWiro winapirobebi; 

 ganvsazRvroT profilaqtikuri da makoreqtirebeli 

RonisZiebebis damuSavebasTan erTad principulad axali da 

ekologiurad dasabuTebuli midgomebi; 

 SevimuSaoT Zeglis `movlis~ sistema praqtikaSi arsebuli 

misi `eqspluataciis~ sistemis nacvlad. 

 CamoTvlili mmarTveli RonisZiebebis gansaxorcieleblad 

arqiteqturis Zeglis dacvis mixedviT monitoringis sistemiT 

gadawyvetili amocanebis monawileobiT, dazianebebis 

monitoringis erTiani programa unda Seicavdes qvemoT moyvanil 

principul poziciebs. 

1. garemomcveli aris mdgomareobis Sefaseba meteorologiuri 

pirobebis da klimaturi maxasiaTeblebis cvlilebis 

gaTvaliswinebiT. 

2. Zeglis mdgomareobis saSiSroebis mcirevadiani da 

xangrZlivi prognozireba. Zeglis dabinZurebis, dazianebis 

gaTvaliswineba maT konstruqciebze tenis da temparaturis 

cvlilebis cikluri zemoqmedebisas Siga damabinZureblebis da 

masalaSi metastabiluri struqturebis arsebobisas. 

Semadgenlobis qimiuri da fazuri analizi masalis 

xangamZleobis resursis da dabinZurebis xasiaTis, donis, 

saxeobis SefasebisaTvis. 

3. rekomendaciebis SemuSaveba masalis mdgomareobis (xarisxis) 

gaumjobesebisaTvis drois sxvadasxva periodSi Zeglis dacvis 

sistemaSi mmarTveli zemoqmedebis reJimis da grafikis 

farglebSi. 

4. Zeglis SenarCunebisaTvis Catarebuli RonisZiebebis 

efeqturobis Sefaseba misi eqspluataciis ciklis mixedviT. 
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 monitoringis organizaciisas unda gaviTvaliswinoT 

Semdegi problemebi, romlebsac SeiZleba Seejaxon regionaluri 

da saqalaqo samsaxurebi: 

 Zeglebis SenarCunebis uzrunvelyofaSi mniSvnelovani 

roli eniWeba Zeglebis dacvis saxelmwifo organoebs, romlebic 

Tavisi kompetenciis sazRvrebSi anxorcieleben saxelmwifo 

kontrols, Tumca xSirad ar ganageben axal teqnikas da 

kvalificiur specialistebs (gansakuTrebiT regionebSi). 

 dReisaTvis ar aris sruli cnobebi (saangariSo formaSi) 

qveyanaSi SenarCunebuli Zeglebis raodenobis da daniSnulebis 

Sesaxeb, radganac Tavis droze dawyebuli maTi pasportizacia ar 

iqna miyvanili bolomde. 

 Zeglebis zogierTi saxeobisaTvis ar arsebobs dacvisa da 

gansazRvris sagnis zusti formulireba; 

 ar aris gaTvaliswinebuli arqiteqturis ZeglebisaTvis 

sarestavracio da saremonto RonisZiebebis gamoyenebuli 

teqnologiebi. 

 am problemebis gadawyvetisaTvis aucilebelia `xarsixis 

marTvis~ danergva, rac gaTvaliswinebulia ICO-9000 da ICO-14000 

seriis standartebSi. 

 saerTo donis monitoringis struqtura unda iyos 

warmodgenili Semdegi blokebisagan: 

 kontroli (reJimuli dakvirveba – dakvirevbis regularuli 

sistema, romelic asaxavs ZeglSi momxdar nebismier cvlilebas); 

 marTva (Zeglis mdgomareobis, arqiteqturis Zeglebis 

masalebSi da konstruqciebSi mrRvevi procesebis, damcavi 

RonisZiebebis arCevis diagnostikis ekologiuri Sefasebis 

avtomatizebuli sainformacio sistema – sistemuri analizi); 

 saarqivo bloki. 

 saarqivo bloki Tavidanve unda Seicavdes informacias 

Semdegi Tematuri ganyofilebebis mixedviT: 
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1. istoriul-bibliografiuli, istoriuli saarqivo 

monacemebi; 

2. pirveladi saaRricxvo dokumentacia (mudmivi informacia, 

romelic eqvemdebareba Sevsebas axali saarqivo wyaroebis 

aRmoCenisas, Zeglze aRmoCenili axali cnobebis miRebisas 

da restavraciis Catarebis Semdeg); 

3. dacvis dokumentebi (cvalebadi informacia). 

 monitoringis saerTo sistemis ganviTarebis da danergvis 

pirvel etapze SeiZleba moxdes misi sabazo variantebis 

organizeba da ganxorcieleba, saarqivo blokis gamoyenebiT, 

romelic Seicavs sam miTiTebul Tematur ganyofilebas. 

 Zeglebis aRricxvis realizaciis programa SeiZleba 

Sesruldes ori gziT: 

 Zveli tradiciuli formiT `pasporti~ da a.S. 

 axali formiT, romelSic SeTavsebulia aRricxvis 

formaluri moTxovnebi da amavdroulad Zeglis 

SenarCunebisaTvis aucilebeli cnobebi. monitoringis sistemidan 

miRebuli monacemebis mixedviT mis ekologiur faqtorebze 

zemoqmedebis, mdgomareobis da dazianebis da am zemoqmedebebis 

Sedegebis da sxva monacemebis aRricxva. 

 dReisaTvis saxelmwifo kontrolis safuZvels Seadgens 

pirveladi saaRricxvo dokumentacia. Zeglebis dacvis 

saxelmwifo organoebSi arsebuli saarqivo monacemebi, ar 

iZlevian srul suraTs ZeglebSi mimdinare cvlilebebze. erTis 

mxriv dacvis dokumentebi (dacvis valdebulebebi da 

teqdaTvalierebis aqtebi) gansazRvraven istoriis da kulturis 

Zeglebis gamoyenebis da Semcvelobis reJims, gvexmarebian maTze 

saxelmwifo kontrolis ganxorcielebaSi aRricxvis, dacvis, 

gamoyenebis da restavraciis wesebis dacviT. magram meores mxriv, 

es iuridiuli forma `mkvdaria~, ar Seicavs informacias Zeglis 

`sicocxlis~ Sesaxeb, Zegls ganixilavs izolirebulad, rogorc 

calkeul obieqts, yuradRebaSi ar iRebs mis urTierTqmedebas 

garemomcvel aresTan. 
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 sapreoqto dokumentaciis saarqivo baza, pirveladi 

saaRricxvo baza aseve moiTxovs codnis sistematizacias 

memkvidreobis obieqtebis Sesaxeb ufro srulyofil formaSi 

arsebuli normatiuli da sakanonmdeblo dokumentebi Zeglis 

arqiteqturuli da sainJinro-teqnikuri mdgomareobis 

nax. 5.2. dazianebisagan ZeglTa dacvis xarisxis marTvis organizaciuli 

struqturis cikli 

pasuxismgebloba 

 Semsruleblis 

 momxmareblis 

xelmZRvanelobis 

 Zeglebis dacvis organoebis 

Zeglis Seswavla 

 fotofiqsacia 

 ganzomilebebi 

 kartografireba 

 gamokvleva 

 monitoringis kvlevebi 

 da sxva 

damatebiTi informaciis miReba 

 dazianebis mizezebi 

 dazianebis saxeobebi 

 damazianebeli procesebi 

organizebuli RonisZiebebis sistemis 

SemuSavebis xarisxis 

uzrunvelsayofad: 

 sakvlevi samuSaoebi 

 sapreoqto samuSaoebi 

 `mdgradi~ restavracia 

  movla eqspluataciisas 

praqtikuli RonisZiebebis sistemebis 

SemuSaveba: 

 dazianebis aRkveTis mixedviT 

 Zeglis kulturuli da 

materialuri Rirebulebis 

SenarCunebis uzrunvelyofis 

mixedviT 

 

Zeglis mdgomareobis da garemomcveli aris Sesaxeb informaciis 

analitikuri damuSaveba 

 monacemTa saerTo bazis mixedviT 

 cnobebis mixedviT 

 diagnostikuri informaciuli sistemebis (dis) monacemebis mixedviT 

 geoinformaciuli sistemis (gis) monacemebis mixedviT 

 Zeglebis dacvis organoebis informaciuli sistemis monacemebis 

mixedviT 

xarisxis marTvis informaciuli sistemis ZeglTa dacvis saerTo da kerZo 

sakiTxebis mixedviT 
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eqspluataciasTan da kontrolTan dakavSirebul ganyofilebebSi 

moiTxoven Zeglis mdgomareobis gamokvlevis Catarebas `5 

weliwadSi ara nakleb erTxel~, Tumca praqtikaSi aris faqtebi, 

rodesac Zeglis restavraciis CatarebisTanave igi ganicdida 

iseTive rRvevebs, rogoric arsebobda sarestavracio samuSaoebis 

Catarebamde. es dakavSirebulia imasTan, rom garemomcveli aris 

da hidrogeologiis gavlenasTan dakavSirebuli yvela negatiuri 

procesi ar iyo aRricxuli, rom es procesebi agrZelebdnen 

moqmedebas mudmivmoqmedi ZaliT, xolo Semdgomi teqnikuri 

gamokvlevis Catarebis dro dokumentebis mixedviT jer ar iyo. 

Zegli nel-nela, magram namdvilad irRveoda. 

 meore gza moiTxovs monitoringis proceduris danergvas, 

sxvadasxva tipis sainformacio sistemebis SemuSavebas, 

magaliTad, dazianebis ekologiuri Sefasebis sainformacio 

sistemebi (deSss), saZiebo-sainformacio blokebi, Zeglze moqmedi 

datvirTvebis saxeobebis, dazianebis mdgomareobis da saxeobis 

mixedviT diagnostikuri informaciuli sistema (dis), mrRvevi 

procesebis Sefasebis saeqsperto sistemebi (mpSss) da a.S. aseTi 

sistemebis SemuSaveba saSualebas iZleva Camoyalibdes Sesabamisi 

saxeobebis dokumentacia erTian  kompleqtSi kulturuli 

memkvidreobis yovel obieqtze. uzrunvelyofs mis saarqivo 

Senaxvas, miznobriv gamoyenebas da samuSaoebis avtomatizirebuli 

sistemebis marTvaze gadasvlas arqiteqturis Zeglis Senaxvis 

uzrunvelyofis mixedviT. 

 dReisaTvis monitoringis praqtikuli mniSvneloba 

mdgomareobs Zeglebis dacvis sistemaSi ekologiuri problemebis 

warmatebiT gadawyvetaSi da, kerZod, restavraciis xarisxis 

Semcirebis ekologiuri mizezebis gansazRvraSi. monitoringi 

ekosistemis sazRvrebSi saSualebas iZleva mizez-Sedegobrivi 

kavSiris SefasebiT ufro srulad iqnas gamovlenili dazianebis 

mizezebi da ufro efeqturad aRkveTos isini. 

 Tu gavrcobilad visaubrebT, monitoringis sistemis 

aqtualoba da mniSvneloba mdgomareobs imaSi, rom misi 
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arsebobisas SesaZlebelia operatiulad miviRoT informacia 

ZiriTad sakiTxebze: Zeglis dacvis mdgomareoba; misi teqnikuri 

dacva; Zeglis dacvisaTvis aucilebelia operatiuli samuSaoebis 

gansaRvra; Zeglis dacvisaTvis moqmedebis prioritetuli 

mimarTulebebis dagegmvisas saWiro faqtorebis gansazRvra. 

 informaciiT sargeblobis organizeba SesaZlebelia, 

magaliTad Zeglis mdgomareobis xarisxis marTvis 

organizaciuli struqturis ciklis modelis mixedviT. 

 marTvis modelis msgavsi sistemebis Seqmna saSualebas 

mogvcems ganvaxorcieloT produqciis xarisxis marTvis sistemis 

farglebSi dacviTi qmedebebis ganxorcieleba, ICO-9000 seriis 

standartebis sistemebis meTodologiis gamoyenebiT - `xarisxis 

regulireba – xarisxis sistema – xarisxis uzrunvelyofa~, 

rogorc Zeglis monitoringis dros xarisxis mocemuli 

moTxovnebis dakmayofilebisaTvis aucilebeli procesebis, 

meTodikebis, struqturebis organizaciuli maxasiaTeblebis da 

Tvisebebis erToblioba. aseTi modelebis farglebSi SeiZleba 

SemuSavdes xarisxis  marTvis (menejmentis) sistemebis sxvadasxva 

elementebi. aseT elemenetebs maTi SemuSavebis Semdeg SeiZleba 

mivakuTvnoT monitoringis, diagnostikis da maTi qvesistemebis 

procedurebi – informaciis sxvadasxva blokebi, maTi daxmarebiT 

miRebuli saZiebo-informaciuli blokebi, saarqivo blokebi da 

a.S. 

 

5.2. informaciis monacemTa bazebis formireba  

masalebis dazianebis da Zeglebis mdgomareobis 

SefasebisaTvis 

 

 Zeglis masalis mdgomareobis monitoringis kvlevebis 

Sedegebis sistematizacia da Senaxva SesaZlebelia or variantad 

_ monacemTa bazis saxiT (dakvirvebis yvela obieqtidan miRebuli 

monacemebi erTiandeba informaciul blokSi) da informaciuli 
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registraciuli baraTebis saxiT, romlebsac SeiZleba ewodos 

masalaTmcodneoba. 

 `masalaTmcodneobis informaciul baraTebSi (mib)~ 

monitoringis informaciis sistematizaciis ZiriTadi mizani _ 

faqtiuri masalebis Segroveba Zeglis mdgomareobis da 

dazianebis Sesaxeb monacemebis centralizebuli dagrovebisa da 

gamoyenebisaTvis da Zeglis kulturuli mniSvnelobis 

SenarCunebis uzrunvelsayofad. monacemebi SeiZleba gamoyenebuli 

iqnas profilaqtikuri RonisZiebebis sistemis konkretizaciis 

dros konkretuli ZeglisaTvis da meTodebis, xerxebis, Zeglis 

sanaciis teqnologiis, rRvevisgan da dazianebisgan unikaluri 

Senobebis da nagebobebis dacvis ganviTarebis da srulyofis 

efeqturobis amaRlebisaTvis da am miznebisaTvis masalebis 

racionaluri arCevisaTvis. 

 masalaTmcodneobis informaciuli baraTebi unda 

asaxavdnen Zeglis masalis mdgomareobas da iZleodnen 

informaciis swrafi miRebis SesaZleblobas monitoringis 

kvlevebis Sedegebis da mrRvevi procesebis diagnostikis 

monacemebis Sesaxeb, Zeglis masalis mdgradobis prognozirebiT 

garemomcveli aris konkretuli pirobebisaTvis. 

 registraciuli baraTi unda asaxavdes arqiteqturis Zeglis 

masalis struqturis da Tvisebebis monacemebs da Seicavdes 

informacias imis Sesaxeb, Tu rogor iRebs igi datvirTvebs 

garemomcveli aridan. baraTSi Sedis Zeglis arsebobis istoriis 

manZilze masalis qimiuri  Semadgenlobis cvlilebebi da drois 

mocemul momentSi informacia konstruqciis da calkeuli 

masalebis maxasiaTeblebis Sesaxeb, agreTve maTi xangamZleobis 

narCeni resursis Sesaxeb. 

 am monacemebis damuSaveba saSualebas iZleva Sefasdes 

damabinZureblebis saxeoba, masalis destruqciis done da moxdes 

winaaRmdegobis prognozireba, anu unari miiRos, aitanos mrRvevi 

procesi garemomcveli aris mxridan sicocxlis Semdeg periodSi 
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da winaaRmdegoba gauwios rRvevebs, romlebic SeiZleba gaCndnen 

uxilavi dazianebebis dagrovebisas. 

 baraTSi SeaqvT, ZiriTadad, mikrostruqturuli 

dazianebebis kompleqsuri kvlevebis Sedegebi, romlebic 

gansazRvraven konstruqciuli da mosapirkeTebeli masalebis 

rRvevas. 

 miRebuli monacemebis sistematizaciis sqemis variantebi 

baraTis Tematuri ganyofilebis mixedviT warmodgenilia 

cxrilSi 5.1 oTxi ganyofilebis saxiT an, monacemTa 

informaciuli bazis formirebis SemTxvevaSi Zeglis masalebis 

dazianebis mixedviT blokebis saxiT. 

 blokebi gaxsnili unda iyvnen maTSi kvlevis Sedegebis da 

axali informaciis Sesatanad. 

 blokSi 1 grovdeba informacia istoriuli qvis wyobis 

masalebis bunebrivi da teqnologiuri gansakuTrebulobebis, 

agreTve dekoratiuli elementebis Sesaxeb, romlebic 

SenarCunebuli iqna Zeglze. CamoTvlilia istoriuli nagebobebis 

masalebis kvlevis saxeoba drois mocemuli periodisaTvis. 

 

cxrili 5.1. informaciis blokebi masalis dazianebis `sakvanZo 

indikatorebis~ da Zeglis mdgomareobis mixedviT 

 

blokis 

# 

informaciuli blokis Semcveloba / Zeglis mdgomareobis 

sakvanZo indikatorebi~ 

bloki 1 arqiteqturis Zeglebis konstruqciebis da mopirkeTebis 

masalebis istoriuli saxeobebis da maTi mdgomareobis 

Sesaxeb sawyisi informacia 

bloki 2 masalis Semadgenlobis da mikrostruqturis 

gansakuTrebulobebi, fazur-qimiuri Semadgenloba da 

makrostruqturis xasiaTi 

bloki 3 damazianebeli procesebis meqanizmi da saxeoba dabinZurebis 

done da saxeoba da xangamZleobis resursi 

bloki 4 masalis mdgomareoba da misi winaaRmdegobis unari gare 

zemoqmedebebis mimarT. tenianoba, dazianebis saxeobebi da 

xasiaTebi 
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 bloki 2 da 3 SeiZleba warmodgenili iyos struqturis 

maCveneblebiT (mikrostruqturis foto), qimiuri da fazuri 

Semadgenlobebis sistemiT gamosakvlevi masalis dauzianebeli da 

dazianebuli ubnebisaTvis. aq SeaqvT am maCveneblebis cvlilebis 

mizezebis analizis Sedegebi aseTi cvlilebebebisaTvis tipiuri 

dazianebis procesebis saxeobis CamonaTvalis saxiT _ fizikuri, 

qimiuri, biologiuri korozia an Sereuli tipis procesebi. 

grovdeba informacia metamorfozis xasiaTis Sesaxeb (Semkvrelis, 

amorfizaciis, gadakristalizaciis, dalaqvis da sxvaTa kargvis 

done). 

 blokSi 4 mocemulia masalis mdgomareobis maxasiaTeblebi 

Semdegi parametrebis mixedviT: datenianebis done, marilianobis 

done, maril-damabinZureblebis saxeoba, biodazianebis xasiaTi da 

done. 

 informaciis sistematizaciis warmodgenili varianti 

CamoTvlili mimarTulebebis mixedviT saSualebas iZleva 

dagrovdes monacemebi masalis mdgomareobis Sesaxeb konkretuli 

ZeglisaTvis. es monacemebi SeiZleba gamoviyenoT `Zeglis 

sicocxlis ciklis~ yvela stadiaze. misi eqspluataciis dros es 

monacemebi saWiroa dazianebebis profilaqtikuri da Zeglis 

movlis RonisZiebebis SemuSavebisaTvis da sxva. 

 msgavsi informaciis arseboba saSualebas iZleva 

operatiulad SemuSavdes da ganxorcieldes rRvevisgan Zeglis 

dacvis RonisZiebebi da mivuaxlovdeT Zeglis SenarCunebis 

informaciuli teqnologiis SemuSavebas. 

 

5.3. Zeglis masalis damazianebeli procesebis da 

dazianebebis Sefasebis informaciuli sistemebis 

SemuSaveba 

 

 dazianebis Sefasebis informaciuli sistema – esaa 

monitoringis sistemis erT-erTi struqturuli elementi, 
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romelic emyareba kvlevis am samecniero meTodis daxmarebiT 

miRebul Sedegebs. mocemul SemTxvevaSi Sesaqmneli 

informaciuli sistemis amocanebi konkretizebulia analizis 

miznis Tanaxmad _ `dazianebis, damazianebeli procesebis da 

Zeglis mdgomareobis Sefaseba~ da SeTanxmebuli unda iyvnen 

monitoringis amocanebTan da diagnostikuri ciklis 

struqturasTan. Sesaqmnel sistemaSi dazianebis Sefasebasa da, 

kerZod, monacemTa bazis damuSavebisaTvis SesaZlebelia, 

magaliTad, gamoyenebuli iqnas mosaxerxebeli interfeisi 

`gadawyvetebis cxrilis~ safuZvelze. 

 informaciuli sistemis Seqmna SeiZleba daiwyos Zeglis 

dazianebaze vizualuri dakvirvebis monacemTa bazis formirebiT, 

romlebic miRebulia fotofiqsaciis meTodiT. Semdgom am 

monacemebis sistematizirebiT dazianebis saxeobebis mixedviT, 

SeiZleba SevudgeT, magaliTad, damaxasiaTebeli xiluli 

dazianebebis atlasis SemuSavebas. 

 `fotomonitoringis~ kvlevebis organizacia SeiZleba 

warmodgenili iqnas, magaliTad fotoTekis formirebisaTvis da 

maTi sistematizaciisaTvis masalis saxeobis mixedviT. SesaZlo 

sqemis varianti mocemulia nax. 5.3-ze. 

 

 

 

 

 

 

 

 

 

 

 

nax. 5.3. masalis tipiuri dazianebebis fotoTekis RonisZiebebis 
Tanamedrove sqema 

 

teritoriis tipis da 

dazianebebis Tavmoyris 

ubnebis fotofiqsacia 

teritoriis tipis 

gansazRvra (gis-is 

mixedviT da ekologiuri 

Ziebis Sedegebis mixedviT) 
obieqtebis gamoyofa 

dakvirvebisa da 

fotofiqsaciis 

wertilebis 

gansazRvrisaTvis 

Senobis saerTo saxis 

fotofiqsacia 
ZeglSi gamoyenebuli 

masalebis saxeobebis 

gansazRvra 
dazianebuli ubnebis 

fotofiqsacia 

Tematuri ganyofilebebis mixedviT fotoTekaSi masalebis sistematizacia 

fotoTekis analitikuri damuSaveba da tipiuri dazianebebis videorigebis Sedgena 
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 zemoT mocemuli meTodikebis mixedviT, dakvirvebaTa 

Sedegebis analitikuri damuSavebis warmodgenili sqema (sur. 3.9), 

saSualebas iZleva erTtipiuri dazianebebis gaCenis riskis 

zonebis gansazRvriT, gamovavlinoT damaxasiaTebeli dazianebebi 

istoriuli masalebis saxeobebis mixedviT da miviRoT pirveli 

informacia SesaZlo damazianebeli procesebis Sesaxeb. 

 pirvelad amocanebs informaciuli sistemis damuSavebisas, 

mrRvevi procesebis saeqsperto meTodebiT SefasebisaTvis 

warmoadgens: 

 sxvadasxva warmoSobis istoriuli masalebis dazianebis 

Sesaxeb specialuri codnis Sefaseba; 

 rRvevis mizezebis Sefaseba; 

 Zeglis masalebSi mrRvevi procesebis aRkveTisaTvis 

gamoyenebuli masalebis da saSualebebis Sesabamisobis 

Sefaseba. 

 pirveli amocanis gadawyvetisaTvis SemoTavazebulia 

Seiqmnas sistematizebuli dakiTxvis furceli restavratorebis, 

arqiteqtorebis, mSeneblebis da sxva specialistebisaTvis, 

romlebic pasuxs ageben arqiteqturis Zeglis SenarCunebaze, 

romelSic unda Seitanon Semdegi monacemebi: 

 Zeglis ganTavsebis adgilmdebareoba da misi aRwera; 

 adre Catarebul (mocemulia saarqivo masalebi an sxva 

literaturuli wyaroebi) da/an dRevandel dRes mimdinare 

kvlevebi; 

 masalis kvlevis Catarebis adgili, misi meTodika, kvlevis 

Sedegebi; 

 masalebis da saSualebebis efeqturoba da saxeoba 

(dasaxleba, Semadgenlobis moqmedi safuZvlebi da a.S.) 

restavraciis, sanaciis da dazianebisgan dacvisaTvis 

(ganyenebuli Sedegebis CaTvliT), agreTve am masalebis 

laboratoriuli testirebis Sedegebi. 
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 am ukanasknelSi dakiTxvisas miRebuli da monitoringis 

kvlevisas Sevsebuli monacemebi SeiZleba SevitanoT `masalis 

dazianebaTa atlasSi~. 

 atlasi unda Seicavdes: 

 unificirebul terminologias da dazianebebis gaCenis 

tipebis da mizezebis unificirebul aRweras; 

 gansazRvruli sqemis mixedviT dajgufebul 

informaciasTan dazianebis tipebis, mizezebis da TviT 

rRvevis fizikuri procesis (am procesebis 

mravalferovnebasTan dakavSirebiT) sxvadasxvaobis 

Sesabamisad. informaciis dajgufebisas sabazo niSani unda 

iyos masalis saxeoba da masze garemomcveli aris 

zemoqmedebis sxvadasxavaoba. 

 dReisaTvis dazianebis identifikaciis umartives saxeobas 

da xerxs warmoadgens vizualuri analizi – dazianebaTa atlasi 

moTxovnili iqneba pirvel rigSi am miznebisaTvis e.i. dazianebis 

saxeobis gansazRvrisaTvis. 

 imisaTvis, rom gavigoT dazianebis da rRvevis mizezebi 

atlasSi ganTavsebuli informacia arasakmarisia, igi unda 

Seivsos monacemebiT, romlebic miRebulia monitoringis 

kvlevebis diagnostikuri ciklis meTodebis sistemis gamoyenebiT. 

 dazianebis monitoringis Sedegebis sistematizaciisaTvis 

`teritoriis da Zeglis mdgomareobis saeqsperto ekologiuri da 

teqnikuri SefasebisaTvis cnobaTa monacemebis bazis~ SeqmnasTan 

erTad, saWiro gaxda dazianebis erTiani sainformacio 

analitikuri sistemis Seqmna, romelic gaaerTianebs yvela 

dagrovebul bloks (saregistracio baraTebi da a.S.) da 

diagnostikuri sistemis analizur blokebs. am sainformacio 

sistemis monacemTa bazaSi agreTve unda Sevides informacia 

dazianebis diagnostikis Sedegebis dasazusteblad aucilebeli 

kvlevis meTodebis Sesaxeb, romlebic iZleva dazianebis saxeobis 

da mizezebis cnobebis dasabuTebulobis amaRlebis saSualebas. 

sistemis sazRvrebSi organizebuli unda iyos yvela ufro metad 
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mniSvnelovani samecniero codnis Sekreba da sistematizacia, 

dRemde Sesrulebuli samuSaoebis sistematizacia sakvlevi 

konstruqtoruli da sarestavracio proeqtebis sazRvrebSi. 

 Tematuri ganyofilebebis (garemomcveli aris mdgomareoba, 

Zeglis mdgomareoba da a.S.) mravaljeradi SeswavliT miRebuli 

yvela saxeobis informaciis sistematizacia daskvnebis erTiani 

sistemis SeqmnisaTvis SeiZleba warmodgenili iqnas ori 

sistemuri blokiT: dagrovebiTi da analizuri. 

 nebismier ganxilul formaSi warmodgenili ganxiluli 

informaciis variantebis gamoyenebiT `mrRvevi procesebis 

Sefasebis saeqsperto sistemis~ (mpSss) SemuSavebisaTvis SeiZleba 

gamoviyenoT ekologiur samecniero kvlevis principebze agebuli 

meTodika. pirvel etapze aRniSnuli unda iyos dazianebis 

problemebi, SemuSavebuli iqnas maTi diagnostikis sistema. 

Semdeg aucilebelia ganisazRvros  monacemTa Setanis da 

gamotanis mimdevroba, dazianebis saxeoba, gaJonvis xerxebi da 

mizezebi, aRiweros dazianebis da rRvevis meqanizmebi, dadgindes 

urTierTkavSiri maT mizezebTan da sabolood arCeuli iqnas 

modeli, romelic aRwers dazianebas. am miznisaTvis yvelaze 

ufro Sesaferisia, magaliTad, Termodinamikuri modeli, romelic 

dazianebas aRwers, rogorc Siga Zabvebis Sedegs. is saSualebas 

iZleva dadgindes dazianebis saxeobis kavSiri mis gamomwvev 

mizezebTan. 

 mpSss-s SemuSavebas aqvs samecniero mniSvneloba istoriuli 

Rirebulebis mqone konstruqciebSi masalis rRvevis sainJinro 

SefasebisaTvis, rac saSualebas iZleva, zogierT SemTxvevaSi, 

ganisazRvros problemebis aRwera marTlac mniSvnelovani 

(mizanmimarTuli) parametrebiT, umniSvneloebis mxedvelobaSi ar 

miRebiT, amasTan uzrunvelvyoT realobasTan kavSiri da 

avamaRloT dazianebis diagnostikis sizuste. SeiZleba iTqvas, 

rom es meTodi warmoadgens yvelasaTvis xelmisawvdom samecniero 

meTodikas, romelic saSualebas iZleva miviRoT praqtikuli 

Sedegebi, da maT safuZvelze davamuSavoT Zeglis movlisaTvis 
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aucilebeli RonisZiebebi. istoriuli aguris wyobis gamokvleviT 

dakavebuli specialistebis gamgeblobaSi arian, warmodgenilia 

aseTi principebis mixedviT SemuSavebuli saeqsperto sistema, 

romelic Seicavs dazianebaTa atlass. 

 aseTi sistemis danergviT SeiZleba dadgenili iqnas 

miRebuli codnis integraciis axali mimarTulebebi 

monitoringis SemuSavebul sistemaSi. 

 

5.4. q. TbilisSi, Zmebi zubalaSvilebis q. #23-Si 

mdebare Senobis teqnikuri mdgomareobis gamokvleva 

 

 Semowmebuli iqna q. TbilisSi Zmebi zubalaSvilebis q. #23-

Si mdebare Senobis teqnikuri mdgomareoba (sur. 5.4). Senoba 

mdebareobs Zmebi zubalaSvilebis da besikis quCebis gadakveTaze. 

fasadis marjvena mxare mdebareobs besikis quCaze (sur. 5.5). 

Senoba aSenebulia XIX saukunis meore naxevarSi da warmoadgens 

kulturuli memkvidreobis Zegls. 

 aRniSnuli Senoba orsarTuliania da ganlagebulia 

daxril reliefze. gegmaSi igi sworkuTxedis formisaa, zomebiT 

10.7×18 m. Senobis saZirkveli ganxorcielebulia yore qvis 

wyobiT, sisqiT 100 sm, kedlebi ki amoyvanilia aguris wyobiT, 

sisqiT 70 sm. 

  

sur. 5.4.                                     sur. 5.5. 
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 sarTulSua gadaxurva ganxorcielebulia xis koWebze xis 

iatakiT. saxuravi oTxqanobiania da mowyobilia xis nivnivebze. 

kibis ujredi Sesrulebulia liTonis kosourebze mozaikuri 

betonis safexurebiT. 

 Senobas ramodenime Tvis win Cautarda saremonto 

samuSaoebi, romlis Semdgomac Senobas gauCnda bzarebi mzid 

kedlebSi da konstruqciebSi (sur. 5.6, 5.7). 

 

  

sur. 5.6.                                  sur. 5.7. 

 

 bzaris zrdis dinamikis Sesaswavlad dayenebuli iqna 

bzarebis zrdis sididis maCvenebeli sensori, romelzec 

mimdinareobda dakvirveba da periodulad anaTvlebis aReba (sur. 

5.8, 5.9). 

 

  

sur. 5.8.                                  sur. 5.9. 

 

 Senobis ukana mxares ganxorcielebulia miSeneba sveli 

wertilebisaTvis, romelic Sesrulebulia samSeneblo blokebiT. 
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sur. 5.10.                                  sur. 5.11. 

 Senobis ukana kedlis (sur. 5.10) daTvalierebam gviCvena rom 

kedeli aRdgenilia ramodenime aTeuli wlis winaT, mas gaaCnia 

samSeneblo blokis da rkinabetonis CanarTebi (sur. 5.11, 5.12). 

  

sur. 5.12.                                  sur. 5.13. 

 Senobis marcxena yru kedlis zeda nawili gadaxrilia 

(sur. 5.13). ukana kedlis zeda nawilSi Cans aguris wyobis da 

samSeneblo blokis ganSrevadoba (sur. 5.14). 

 gamokvlevis mizans warmoadgenda Senobis saZirkvlebis qveS 

gruntebis sainJinro-geologiuri pirobebis Seswavla. 

   

sur. 5.14.                                  sur. 5.15. 
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 am mizniT Senobis gare perimetrze gayvanili iqna erTi 

Surfi (sur. 5.15, 5.16, 5.17). gruntebis fizikur-meqanikuri 

maxasiaTeblebis Sesaswavlad Surfidan aRebuli iqna 

daurRveveli struqturis 3 nimuSi.  

 morfologiurad mSeneblobisaTvis gamoyofili ubani 

warmoadgens mdinare mtkvris marjvena napiris Zvel Waliszeda 

terasis nawils. 

  

sur. 5.16.                                  sur. 5.17. 

 Catarebuli savele samuSaoebis monacemebis safuZvelze, 

ubnis geologiur agebulebaSi monawileobas iReben meoTxeuli 

asakis aluviur-deluviuri da teqnogenuri gruntebi. 

 rogorc Surfis geologiuri Wrilidan Cans, samSeneblo 

moedanze miwis zedapiridan 1.3 metramde gavrcelebulia nayari 

grunti – Tixnarebi, masSi CarTuli teqnogenuri masiT. Nnayari 

gruntis qveS ganlagebulia Tixnaris fena, romlis sisqe 

dadgenili iqna aqtiuri zonis gavrcelebis sididis Sesabamisad 

da miRebuli iqna 3.0 metri. Tixnari Seicavs mcire raodenobiT 

kenWnaris CanarTebs (10%-mde). 

 zemoT aRniSnulis safuZvelze, gamoyofil ubanze, 

gamovyofT erT sainJinro-geologiur elements (fena #2)-Tixnars.           

 saZirkvlis fuZe-gruntis fizikur-meqanikuri 

maxasiaTeblebis dadgenis mizniT aRebul iqna gruntis nimuSebi 

saZirkvlis Ziridan 0.5 metr siRrmeze. 

 gamokvleviT dadginda, rom saZirkvlis fuZeSi grunti 

warmodgenilia TixnarebiT. maTi fizikur-meqanikuri 

maxasiaTeblebi Semdegia: 
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 kuTri wona 𝛾=18.6 kn/m3; nawilakebis kuTri wona 𝛾𝑆=27.1 kn/m3; 

bunebrivi tenianoba 𝑊=26%; forianobis koeficienti 𝑒=0.83; 

tenianobis xarisxi 𝑆𝑟=0.81, denadobis maCvenebeli 𝐼𝐿=0.68. am 

maxasiaTeblebiT grunti aris wyliT gaJRenTili da 

rbilplastikur mdgomareobaSi. 

 samSeneblo normebis Sesabamisad (СниП 2.02.01-83) Tixnaris 

meqanikuri maxasiaTeblebi Semdegia: 

 SeWidulebis Zala 𝐶𝜎=22 kpa (0.22 kg/sm2); 

 Siga xaxunis kuTxe 𝜑𝜎=180; 

 deformaciis moduli 𝐸𝜎=14 mpa (140 kg/sm2).    

 fuZe-gruntis pirobiTi saangariSo winaRobaa 𝑅0= 160 kpa (1.6 

kg/sm2). 

 ukana kedlis zeda nawilSi ganxorcielebulia 

rkinabetonis sartyeli, romelic SuaSi gawyvetilia da aranair 

rols ar asrulebs Senobis mdgradobis TvalsazrisiT (sur. 5.10, 

5.11). 

 wina fasadis mxridan Senobas marcxena kideSi mowyobili 

aqvs saxuravis wylis Rari, romelic axlos aris mezobeli 

saxlis sardafis fanjarasTan, iqidan SesaZlebelia  wvimis 

wylis Cadineba jer sardafSi, Semdeg ki saZirkvelSi. 

aucilebelia wylis mocileba, raTa Tavidan iqnas acilebuli 

sardafSi wylis Cadineba. Senobis ukana fasadze, sadac Surfi 

iyo gaWrili, yore qvis saZirkvlis Tavze aguris kedeli 

CamoSlilia, rac gamowveulia saxuravidan saZirkvelSi wylis 

CadinebiT. zemoT Tqmuli mizezebis gamo daiwyo saZirkvelma 

jdoma da mzid kedelze bzarebis ganviTareba (sur. 5.12, 5.13). 

 kompleqsuri teritoiuli sqemis  (kts) mixedviT (ix. T. 3, p. 

3.6, nax. 3.4) teritoria datvirTvebis mixedviT miekuTvneba 

saSualo kategorias. 

 gamokvlevis Sedegad dadginda: 

1. kts-is mixedviT teritoria miekuTvneba datvirTvis 

saSualo kategorias; 
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2. Senobas mzid kedlebze gaaCnia bzarebi (ix. kvleviT 

nawilSi fotoebi); 

3. Senobis ukana mxares Surfis gaTxris Sedegad gamoCnda, 

rom Senobas aqvs lenturi yore qvis saZirkveli, romlis 

Tavze aguris kedeli CamoSlilia, rac gamowveulia 

saxuravidan saZirkvelSi wylis CadinebiT. aRniSnuli 

mizezebis gamo daiwyo saZirkvelma jdoma da mzid kedelze 

bzarebis ganviTareba; 

4. wina fasadis mxridan Senobas marcxena kideSi mowyobili 

aqvs saxuravis wylis Jolobi, romelic axlos aris 

mezobeli saxlis sardafis fanjarasTan, iqidan 

SesaZlebelia  wvimis wylis Cadineba jer sardafSi Semdeg 

ki saZirkvelSi. aucilebelia wylis mocileba, raTa 

Tavidan iqnas acilebuli sardafSi wylis Cadineba; 

5. Cvens mier Senobis SigniT mzid kedelze dayenebuli iqna 

indikatori (mensura) bzarebis gaxsnis sididis gasagebad 

droSi. ramac 15 dRis dakvirvebis periodSi gviCvena, rom 

bzarebis matebas adgili ar aqvs, saZirkvlis jdomis 

procesi jer-jerobiT SeCerebulia, magram aucilebelia 

xangrZlivi dakvirveba. 

 

rekomendaciebi 

 

 Senobis amJamindeli mdgomareoba sagangaSo ar aris. 

kedlebze aRiniSneba Zalovani bzarebi. saWiroa gagrZeldes 

xangrZlivi instrumentaluri dakvirveba bzarebis ganviTarebaze. 

 konstruqciuli TvalsazrisiT saWiroa Catardes 

samuSaoebi saZirkvelSi wylis moxvedris Tavidan asacileblad. 

mowesrigdes wyalgayvanilobisa da sawvimari wylis gadamyvani 

sistemebi. 

 Senobis ukana fasadze kedlis dazianebuli adgilebi 

Seilesos cementqviSis xsnariT kedlis wyobis gasamagreblad. 
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 im SemTxvevaSi, Tu dafiqsirda instrumentaluri 

monacemebiT bzarebis zrdis tendencia, maSin aucilebeli iqneba 

Senobis gamagrebis RonisZiebebis SemuSaveba Sesabamisi  

gaZlierebis proeqtis SedgeniT. 

 

5.5. petra-cixis mdgomareobis gamokvleva 

 

 petra-cixe arqeologiur-arqiteqturuli muzeum-nakrZalia 

dasavleT saqaTveloSi. igi mdebareobs qobuleTis raionSi 

sofel cixisZiris teritoriaze Savi zRvis sanapiroze. igi 

moicavs 7 heqtar farTs (vrclad I TavSi) (sur. 5.18). 

 

sur. 5.18 petra-cixe saerTo xedi 

 

1. ekomonitoringi gisiT 

 istoriuli Zeglis ganlagebis teritoriis ekologiuri 

mdgomareobis dasadgenad gamoviyeneT geografiul-informaciuli 

sistema e.w. gis-i. sxvadasxva zemoqmedebebis gansazRvris Sedegad 

miRebuli datvirTvebis Sesabamisad Sedga kompleqsuri 

teritoriuli sqemebi.  

 Tavdapirvelad Sedga TiToeuli zemoqmedebis Sreobrivi 

rukebi, esenia – qaris datvirTva, tenis zemoqmedeba, gruntis 

mdgomareoba, dabinZurebuli gruntis wyali, reliefis 

mdgomareoba, atmosferuli naleqebis zemoqmedeba, sxvadasxva 

damabinZurebeli mineralebis zemoqmedeba, mcenareuli safariT 

dazianebis done, agreTve, imis gamo, rom igi ganTavsebuli 
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centraluri saavtomobilo gzis pirze mtvris da gamonabolqviT 

dabinZurebis maRali donec SeiniSneba. 

 aRniSnuli rukebis erTmaneTze zeddebis Sedegad miviReT 

suraTi (ix. nax. 3.3), romlis mixedviTac ganisazRvra masze 

moqmedi zemoqmedebebis gamowveuli maqsimaluri datvirTvebis 

wertilebi. dadgenil iqna rom petra-cixis ganTavsebis 

teritoria daraionebis mixedviT ganekuTvneba Zlieri 

datvirTvebis kategorias. 

 

2. tenianobis dadgena 

 rogorc zemoT iqna aRniSnuli Zegli ganlagebulia Savi 

zRvis aRmosavleT sanapiroze mdebare kldovan ferdze, 

Sesabamisad masze moqmedi tenis raodenoba rom didia 

instrumentaluri gamokvlevis gareSec SeiZleba iTqvas. 

 adgilze Catarebuli vizualuri da instrumentaluri 

gamokvlevis Sedegad dadginda, rom Zeglis konstruqciebis 

masalebze moqmedi tenis didi raodenobis Sedegad masze 

warmoqmnilia sxvadasxva dazianebebi, rac gamoixateba masze 

mcenareuli safaris gavrcelebiT (sur. 5.19), SemakavSirebeli 
  

  

sur. 5.19. sur. 5.20. 

 

xsnaris gamoqarviT, risi mizezia datenianeba-gamoSrobis 

mravalsaukunovani cikli. adgil-adgil SeiniSneba mudmivi teni 

yore qvebze. saZirkvlebis kedlebTan SeerTebis adgilebSi, miwis 

pirze, qvebis feri Secvlilia – gaSavebulia tenis mudmivi 

zemoqmedebis Sedegad (sur. 5.20). 



156 

3. bzarebi kedlebze 

 Zeglis kedlebis garkveuli nawilia SemorCenili da Cveni 

dakvirvebis Sedegad gamoirkva, rom isinic sakmaod mZime 

mdgomareobaSia. mraval adgilze SeiniSneba bzarebi, romlebic 

ZiriTadad mis dasavleT kedelzea warmoqmnili. bzarebi aris 

rogorc gamWoli ise zedapiruli (sur. 5.21, 5.22). aseve SeiniSneba 

sxvadasxva dazianebebic, kedlebze gavrcelebulia sxvadasxva 

saxis mcenareebi. 

  

sur. 5.21. sur. 5.22. 

 

5.6. yore saZirkvlebze gavlenis mqone  

ZiriTadi faqtorebi 

 

  istoriuli Senobebis (petra-cixe, q. Tbilisis ramodenime 

Senoba) saZirkvlis mdgomareobis kvlevaSi pirdapiri 

monawilobisas avtoris mier dagrovebuli iqna yore 

saZirkvlebis mdgomareobis Sesaxeb informacia. es informacia 

miRebul iqna rigi istoriuli Senobebis gamokvlevis 

kompleqsuri meTodis gamoyenebisas. 

 gacveTil mdgomareobaSi saZirkvlis yore wyobas aqvs 

maRali sicarieleebi). erT-erTi mizezi SeiZleba iyos samSeneblo 

samuSaoebis uxarisxo Sesruleba (sur. 5.23) [67]. meore mizezi – 

yore saZirkvlebSi destruqciuli procesebis gaCena da 

ganviTareba. 
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 rogorc yore wyobis warmodgenili Cawyobis 

fragmentebidan Cans, yore saZirkvlis tanSi aris mniSvnelovani 

defeqtebi wyobaSi Sesustebuli zonebis arseboba iwvevs 

saZirkvlebSi araerTgvarovnebebis ganviTarebas, erTmaneTTan 

daukavSirebeli qvebi warmoqmnian damatebiTi jdomebis 

ganviTarebis pirobebs, agreTve dinamikuri zemoqmedebebis mimarT 

momatebuli mgrZnobelobis axal struqturebs. 

 

 

sur. 5.23. istoriuli Senobis saZirkvlis yore wyobis daSlisas yore 

wyobis CawyobaSi defeqtebis fragmentebi 

 

 istoriuli Senobebis yore saZirkvlebis mdgomareobis 

detaluri Seswavlisas gamokvlevis kompleqsuri meTodis 

gamoyenebiT (Tavi 4), gamovlenili iqna saZirkvlis tanSi siRrmis 

mixedviT destruqciuli procesebis gadanawilebis intensiurobis  

mkveTri zonaluroba. dadgenili iqna, rom gruntis wylebis 

donis sazRvrebSi ganlagebul yore wyobas aqvs ufro meti 

defeqtebi [68, 59, 69÷73]. 

 es zonaluroba kargad SeiniSneba saZirkvlis tanSi 

Spurebis gaburRvisas, romlebic iZleva informacias wyobis Siga 

mdgomareobis Sesaxeb siRrmis miixedviT (ix. Tavi 4). 

 kernebis saxe mkveTrad gansxvavdeba siRrmis mixedviT misi 

aRebis adgilze damokidebulebiT, gruntis wylebis cvladi 

donis zonaSi aRebuli kernebi ufro dafxvnilia. 

 nax. 5.24-ze moyvanilia kirqvis simtkicis saSualo 

mniSvnelobebis grafikebi (nimuSebis erTRerZa kumSvaze gamocda 
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sferuli indentorebiT datexvisas) saZirkvlebis siRrmis 

mixedviT da saburRi mowyobilobis Stangis gasvlis siCqaris 

mixedviT. grafikebis analizidan kargad Cans wyobis 

Semadgenlobis zonaluroba, amasTan kirqvis simtkicis ufro 

dabali maCveneblebi da saburRi mowyobilobis Stangis gasvlis 

siCqaris zrda SeiniSneba siRrmeze 0.6-1.4 m dasagegmarebeli 

zedapiridan, rac Seesabameba gruntis wylebis cvladi donis 

ubans. istoriuli Senobis yore saZirkvelSi saburRi 

mowyobilobis burRvis saSualo siCqare tolia 2.0-2.5 sm/wT, 

amasTan zona II-Si siCqare Seadgens 3.0-3.2 sm/wT. 

 

nax. 5.24. Spuris sqema gruntis wylebis cvladi donis zonaSi 

(zona II) da sicarieleebis fragmentebi 

 

 Spurebis kedlebis telegadaRebam, Sesrulebuli mini-

telekamerebiT, daadastura wyobaSi gruntis wylebis cvladi 

donis siRrmeze sicarieleebis arseboba, romlebic warmoiqmna 
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destruqciuli procesebis Sedegad. SeiZleba vivaraudoT rom, 

Sesustebuli zonis gaCenis ZiriTadi mizezi aris gruntis 

wylebis zemoqmedeba yore saZirkvlis tanze. cnobilia, rom 

kirqva SeiZleba daiSalos wylis zemoqmedebis qveS da miT 

umetes donis perioduli cvlilebis dros. 

 



1. ძირითადი დასკვნები 
 

1. ganxilulia istoriul-kulturuli Zeglebis konstruqciebis 

kontrolis Teoriuli da meToduri aspeqtebi, teqnikuri 

mdgomareobis Sefasebis meTodika, misi done saerTo 

struqtura, kvlevis meTodebi da informaciuli resursebis 

Sefasebis midgomebi; 

2. dadgenilia, rom teqnikuri monitoringi kulturuli 

memkvidreobis ekologiuri Sefasebis meTodologiasTan 

erTad saSualebas iZleva maqsimalurad iqnas SenarCunebuli 

Zeglis kulturuli Rirebuleba; garemomcveli aris 

ekologiuri faqtorebis Sefaseba da am faqtorebis 

zemoqmedebis qveS masalebSi mimdinare cvlilebebze 

dakvirveba, rac saSualebas iZleva SeviswavloT 

damazianebeli procesebi da maTi ganviTarebis kinetika; 

3. gaanalizebulia da Seswavlilia dazianebis zonaSi 

destruqciuli procesebi – riskis zona, tenis, koroziis, 

biologiuri da sxva uaryofiTi faqtorebis gavlena 

istoriul-kulturul Zeglebze; 

4. damuSavebulia istoriul-kulturuli Zeglebis konstruqciis 

mdgomareobis teqnikuri diagnostirebis meTodebi, 

geografiul-informaciuli sistema; aseve Zeglis masalebis 

mdgomareobis dazianebis monitoringis da mrRvevi procesebis 

Sefasebis sistema; rekonstruqciis konkretul etapze 

miRebuli gis-teqnologiebi, SemdgomSi SeiZleba gamoyenebuli 

iyos gadawyvetilebebis miRebis modelirebisaTvis; 

5. damuSavebulia istoriul-kulturuli Zeglebis 

konstruqciebis teqnikuri mdgomareobis diagnostika e.w. 

`saeqsperto meTodiT~, romelic iTvaliswinebs eqspertebis 

(specialistebis) intuiciis (dausabuTebeli azri), logikuri 

azrovenebis da ricxobrivi Sefasebis kompleqsuri 

gamoyenebiT da maTi formaluri damuSavebiT miviRoT 

problemis efeqturi gadawyveta; 
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6. damuSavebulia istoriul-kulturuli Zeglebis saZirkvlebis 

diagnostikis geofizikuri, gaburRvis da boWkovan-optikuri 

endoskopirebis meTodebi, maTi kompleqsuri gamoyenebiT 

miiRweva saZirkvlebis zusti da TiTqmis uSecdomo Seswavla-

diagnostika; 

7. Seqmnilia istoriul-kulturuli Zeglebis mdgomareobis 

monitoringis organizebuli struqturis sqema da algoriTmi, 

romelic Seicavs ZiriTad poziciebs: monitoringis miznebis, 

amocanebis da tipis dadgena; kvlevis meTodebis sistemis 

arCeva, monacemTa damuSavebis, dagrovebis da registraciis 

struqturis Seqmna; Sedegebis analizi da damuSaveba; Zeglis 

dacvis strategiis dasaxva; 

8. disertaciaSi damuSavebuli monitoringis da diagnostikis 

meTodologiis gamoyenebiT Seswavlilia realuri istoriul-

kulturuli Zeglebi, romelbic mdebareoben: q. TbilisSi, 

aWaraSi sofel cixisZirSi da warmodgenilia magaliTebis 

saxiT, riTac dadasturda aRniSnuli meTodologiis 

srulyofileba. 



162 

გამოყენებული ლიტერატურა 

 

1. `saqarTvelos istoriis da kulturis ZeglTa aRweriloba~ 

wigni me-5, Tbilisi 1990 w; 

2. http://heritagesites.ge/?lang=geo&page=348 

3. http://ka.wikipedia.org/wiki//ბებრისციხე 

4. http://www.istoria.ge/dzeglebi/bebris%20cixe.htm. 

5. http://ka.wikipedia.org/wiki/ბაგრატის_ტაძარი. 

6. http://saunje.ge/index.php?id=231&lang=ka. 

7. http://www.ambioni.ge/ardgenili-bagratis-tazari-semodgomaze-gaixsneba. 

8. http://gigol.net/?p=14 

9. http://ka.wikipedia.org/wiki/დავითგარეჯა 

10. http://www.saunje.ge/index.php?id=896 

11. http://heritagesites.ge/?lang=geo&page=272 

12. http://ka.wikipedia.org/wiki/პეტრა_(საქართველო) 

13. http://ka.wikipedia.org/wiki/პეტრეს_ციხე 

14. mosuliSvili `qarTuli Zeglebis struqtura; 

15. saqarTvelos atlasi. ssrk saxelmwifo geologiuri 

komitetis geodeziisa da kartografiis mTavari sammarTvelo, 

Tbilisi-moskovi, 1964 w; 

16. Фадеев, А. Б. Защита заглубленных и подземных сооружений Петербурга 

от Подземных вод: конспект лекций для студентов специальности 290300 - 

промышленное и гражданское строительство/ А. Б. Фадеев, В. К. 

Иноземцев, В. А. Лукин и др. -СПб.: СПбГАСУ, 2000. -25с. 

17. Кононов, В. М. Основы геологии и гидрогеологии/ В. М. Кононов, А. М. 

Крысенко, В. М. Швец. -М., 1985. -272с. 

18. Сергеев, Е. М. Теоретические основы инженерной геологии. Физико- 

химические основы/ Е. М. Сергеев. -М.: Недра, 1985. -288с. 

19. Черноусов, С. И. Основы инженерной геологии для транспортных 

строителей: учеб. пособие/ С. И. Черноусов. -Новосибирск: Изд-во СГУПСа, 

2007. -214с. 

20. Николаев, А. И. Защита подземных конструкций зданий от воздействия 

ваги/ А. И. Николаев -Л., М., 1955. -174с. 

http://heritagesites.ge/?lang=geo&page=348
http://ka.wikipedia.org/wiki/bebriscixe
http://www.istoria.ge/dzeglebi/bebris%20cixe.htm
http://saunje.ge/index.php?id=231&lang=ka
http://www.ambioni.ge/ardgenili-bagratis-tazari-semodgomaze-gaixsneba
http://gigol.net/?p=14
http://www.saunje.ge/index.php?id=896
http://heritagesites.ge/?lang=geo&page=272


163 

21. Дал матов, Б. И. Механика грунтов, основания и фундаменты/ Б. И. 

Далматов. -Л.: Стройиздат, 1988, - 415 с. 

22. Демкин, И. А. Изменение несущей способности фундаментов и грунтов 

оснований памятников русской архитектуры в результате комплекса 

процессов, протекающих в сфере взаимодействия геологической среды с 

сооружением/ И. А.Демкин //Тезисы докладов IV Международной 

конференции «Новые идеи в науках о Земле» Т.4. -М.: МГГА, 1999. 

23. Сергеев Е.М., Кофф ГЛ. Рациональное использование и охрана 

окружающей среды городов. — М.: Академия наук СССР, Институт 

Литосферы, изд. «Наука», 1989 (карты ). 

24. Морарескул, Н. Н. Обследование фундаментов эксплуатируемых зданий: 

методические указания/ Н. Н. Морарескул. -Л.: ЛИИЖТ, 1990. -36с. 

25. Подъяпольский, С. С. Реставрация памятников архитектуры/ С. С. 

Подъяпольский и др. -М.: Стройиздат, 1988. 

26. Булах, А. Г. Экспертиза камня в памятниках архитектуры: Основы, методы, 

примеры/ А. Г. Булах, Д. Ю. Власов, А. А. Золотарев и др. -СПб: Наука, 

2005.-198с. 

27. Инчик, В. В. Высолы и солевая коррозия кирпичных стен/ В. В. Ин- чик. -

СПб.: СПбГАСУ, 1998. -324с. 

28. Сидорчук, В. Ф. Методика прогноза суффозионных деформаций грун-

тов в основании при подтоплении и фильтрации агрессивных вод/ В. Ф. Си- 

дорчук, Б. Ж. Унайбаев// Новейшие методы исследования строительных 

свойств грунтов, прогрессивные способы возведения фундаментов и устрой-

ства оснований: Ускорение сб. науч. тр. Т. 1.-М., 1987. -С.61-62. 

29. G. Heise, Н. Р. Schleussner. Ingenieurgeologische Untersuchungen zur 

schonenden Erkundung von baugrundbedingten Schäden an historischen Bau-

werken/ G. Heise, H. P. Schleussner// Geotechnik in der Denkmalpflege. -Berlin, 

1994. 

30. Бойко, М. Д. Диагностика повреждений и методы восстановления экс-

плуатационных качеств зданий/ М. Д. Бойко. - Л.: Стройиздат, 1975. -333с. 

31. ГОСТ 20522-82 Грунты. Метод статистической обработки результатов. -

М., 1982. 

32. ГОСТ Р ИСО-14001-98 «Системы управления окружающей средой. 

Требования и руководство по применению». 



164 

33. ИСО-8402: 1994 — «Управление качеством и обеспечение качества — 

Словарь». 

34. m. vardiaSvili `monitoringis adgili istoriuli Zeglebis 

mdgomareobis kvlevisa da dacvis sistemaSi~ samecniero-

teqnikuri Jurnali `mSenebloba~ #1(20), Tbilisi, 2011. 

35. Байер В.Е. Архитектурное материаловедение: Учебник. - М.: Стройиздат 

1989. 

36. Методика определения физического износа гражданских зданий. — М.: 

МКХ, РСФСР, 1979. 

37. Диамант Р. Предотвращение загрязнения окружающей среды. — М: 

Стройиздат, 1979. 

38. Никитина А.Г., Степанова С.А. Экология, охрана природы, экологическая 

безопасность. — М.: Изд-во «НОВЬ», 2001. 

39. m. vardiaSvili `istoriul-kulturuli Zeglebis 

mdgomareobis teqnikuri da ekologiuri diagnostirebis 

meTodebi~ samecniero-teqnikuri Jurnali `mSenebloba~ #2(21), 

Tbilisi, 2011. 

40. k. babiloZe, m. vardiaSvili `arqiteqturul ZeglebSi 

gamoyenebuli samSeneblo masalebis struqturis Seswavlis 

meTodebi damazianebeli procesebis gansazRvris mizniT~ 

samecniero-teqnikuri Jurnali `mSenebloba~ #3(22), Tbilisi, 

2011. 

41. Основы диагностики строительных конструкций... 

42. Алексеев, Г. В. Особенности деформирования бутовых фундаментов и 

оснований памятников архитектуры: дис. ...канд. техн. наук/ Г. В. Алексеев; 

Москов. гос. архитектур.-строит, ун-т. -М., 2003. -130с. 

43. Алексеев, С. И. Геофизические методы исследования состояния сплошности 

бутовых фундаментов/ С. И. Алексеев, С. С. Колмогорова, В. Ю. Гарин// 

Основания и фундаменты: теория и практика: межвуз. тематич. сб. тр. -СПб: 

СПбГАСУ, 2004. -С. 53-59. 

44. Давидсон, М. Г. Деформации зданий и меры их предупреждения/ М. 

Г. Давидсон, Б. И. Далматов. -М.: Госстройиздат, 1958. 



165 

45. Исследование основания и фундаментов здания в осях 6... 10, располо-

женного по адресу: Санкт-Петербург, ул. Можайская, д.38: отчет НИР (за- 

ключ.)/ ПГУПС; рук. С. И. Алексеев. -СПб., 2003. -83 с. 

46. Пашкин, Е. М. Диагностика деформации памятников архитектуры / Е. М. 

Пашкин, Г. Б. Бессонов. -М.: Стройиздат, 1984. 

47. Пашкин, Е. М. Инженерно-геологическая диагностика деформаций 

памятников архитектуры/ Е. М. Пашкин. -М.: Высш. шк., 1998. -255с. 

48. Кувшинников, В. М. Парагенез процессов, связанных с деструкцией 

древесины в основаниях памятников русской архитектуры/ В. М. Кув- 

шинников, В. В. Пономарев, О. В. Телин и др.// Тезисы докладов III Ме-

ждународной конференции «Новые идеи в науках о земле». -М., 1997. 

49. Кутуков, В. Н. Реконструкция зданий/ В. Н. Кутуков. -М.: Высшая школа, 

1981. -263с. 

50. Пашкин, Е. М. Природа формирования дефицита несущей способности и 

специфика инженерной защиты памятников архитектуры / Е. М.Пашкин, В. 

М. Кувшинников, А. А. Никифоров и др.// Геоэкология, № 6, с. 3, 1996. 

51. Рапнапорт, П. А. Строительное искусство Древней Руси Х-ХШ вв/ П. 

А. Раппапорт. -СПб.: Наука, 1994. 

52. r. imedaZe, l. imedaZe, m. vardiaSvili `ekonomiuri kvadratuli 

formis saZirkvlebis, rkinabetonis filebis da sayrdeni 

kedlebis daproeqteba~, samecniero-teqnikuri Jurnali 

`mSenebloba~ #7(19), Tbilisi, 2010. 

53. i. RaribaSvili `saqarTvelos teritoriaze ganlagebuli 

istoriuli Zeglebis dacva bunebrivi faqtorebis 

zemoqmedebisagan hidrofobizaciis meTodiT~, sadisertacio 

naSromi, 2006. 

54. Коновалов, П. А. Основания и фундаменты реконструируемых зданий/ П. А. 

Коновалов. -М., 2000. -317с. 

55. Морарескул, Н. Н. Основания и фундаменты в торфяных грунтах/ Н. Н. 

Морарескул.-Л.: Стройиздат, 1979.-80с. 

56. Обследование оснований, фундаментов и оснований несущих конструкций 

зданий по адресу: СПб, Марата 67/17, Марата 73, Правды 16, Правды 18, 

Социалистическая 15, Социалистическая 13, Социалистическая 11, Со-



166 

циалистическая 9а, Социалистическая 9 на предмет их классификации на 

возможно допустимые осадки при разборке зданий и последующем строи-

тельстве корпусов по адресу: ул. Марата 69/67: отчет НИР (заключ.)/ 

ПГУПС; рук. С. И. Алексеев. -СПб., 2005. -235 с. 

57. Обследование фундаментов и природного грунтового основания корпуса 

здания гостиницы «Октябрьская» : отчет НИР (заключ.)/ ПГУПС; рук. С. И. 

Алексеев. -СПб., 2004. -35 с. 

58. Почтовик, Г. Я. Исследования корреляции скоростей поперечных и 

продольных волн ультразвука с прочностью бетона на сжатие и растяжение/ 

Г. Я .  Почтовик, И. Э. Школьник, Л. И. Мильштейн и др.// Неразрушающие 

методы испытания материалов: МИСИ, сб.тр. № 82. -М., 1971. -С.7-18. 

59. Алексеев, С. И. Геотехническое обоснование мансардных надстроек и 

углублений подвалов существующих зданий/ С. И. Алексеев. -СПб., 2005. -

57с. 

60. Колмогоров, С. Г. Особенности обследования фундаментов старинных 

зданий/ С. Г. Колмогоров, С. С. Колмогорова, А. А. Самойлов// Актуальные 

проблемы проектирования и устройства оснований и фундаментов зданий и 

сооружений: сб. ст. международной научно-практической конференции. - 

Пермь, 2004. -С. 136-138. 

61. Колмогоров, С.Г. Геотехнические аспекты реконструкции жилого дома 

социального назначения по адресу: СПб, ул. Можайская, д. 38/ С.Г. Кол-

могоров. -СПб., 2004. 

62. Колмогорова, С.С. Оценка характеристик бутовой кладки фундамента/ 

С.С. Колмогорова // Актуальные проблемы современного строительства: 59-

я международная научно-техническая конференция молодых ученых - СПб: 

СПбГАСУ, 2006. -С.6-9. 

63. ГОСТ 24941-81 Породы горные.-М., 1981. 

64. ГОСТ 25100-95 Грунты. Классификация.-М., 1995. 

65. ГОСТ 7025-91 Кирпич и камни керамические и силикатные. Методы 

определения водопоглощения, плотности и контроля морозостойкости. - 

Введ. 12-02-91.-М., 1991. 

66. ГОСТ 5802-86 Растворы строительные. Методы испытаний. -М., 1986. 

67. Энгель, К. J1. Заметки о том, как строят в Петербурге и о качестве 

строительных материалов: пер. с нем./ Карл Людвиг Энгель; Институт Рос-



167 

сии и Восточной Европы Музейное ведомство Финляндии Санкт- 

Петербургский институт истории РАН. -СПб., 2003. 

68. Алексеев, С. И. Влияние агрессивных грунтовых вод на развитие де-

формации бутовой кладки фундамента/ С. И. Алексеев, С. С. Колмогорова// 

Проблемы механики грунтов и фундаментостроения в сложных грунтовых 

условиях: сб. ст. -Уфа, 2006. -С. 113 - 118. 

69. l. balavaZe, m. moxeviSvili, i WaraqaSvili., m. vardiaSvili 

`aramrRvevi kontrolis meTodebis roli da adgili rTuli 

konstruqciebis saimedoobis uzrunvelsayofad~ samecniero-

teqnikuri Jurnali `mSenebloba~ #3, Tbilisi, 2006. 

70. r. imedaZe, a. kacaZe, m. vardiaSvili `betonis zedapirebis 

dacvis Tanamedrove saSualebebis gamoyeneba~ samecniero-

teqnikuri Jurnali `mSenebloba~ #2(21), Tbilisi, 2011. 

71. m. manjaviZe, m. wiqariSvili, a. waqaZe, T. maRraZe,  

m. vardiaSvili `bagiris testireba da monitoringi boWkovan-

optikuri sensorebiT~ samecniero-teqnikuri Jurnali 

`mSenebloba~ #3(14), Tbilisi, 2009. 

72. m. wiqariSvili, a. waqaZe, T. maRraZe, g. eragia, m. vardiaSvili 

`dazianebuli (bzarebiani) Senoba-nagebobebis usafrTxoeba, 

bzarmedegobis da maragis dadgena~ saerTaSoriso samecniero-

teqnikuri konferenciis moxsenebaTa krebuli, samecniero-

teqnikuri Jurnali `mSenebloba~ #2(17), Tbilisi, 2010. 

73. M. Tsikarishvili, Y. Melashvili, G. Lagundaridze, L. Zambakhidze,  

M. Vardiashvili ―Application of Optical-Fiber Sensors for Structures Efficiency 

Monitoring‖ First international conference on seismic safety problems of 

Caucasus region population, cities and settlements, 2008. 


	რეზიუმე
	Abstract
	შინაარსი
	ცხრილების ნუსხა
	ნახაზების და სურათბის ნუსხა
	დისერტაციაში გამოყენებული აბრევიატურები
	შესავალი
	თავი  1. 
	თავი  2.
	თავი 3.
	თავი  4.
	თავი  5.
	1. ძირითადი დასკვნები
	გამოყენებული ლიტერატურა

