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რეზიუმე 

 

gansakuTrebulad sapasuxismgeblo Senoba-nagebobebi, maT Soris 

masobrivi dasvenebisa da turizmis obieqtebi, sazogadoebrivi TavSeyris 

nagebobebi, sagangebo situaciebis dros ganicdian moqmedi faqtorebis 

arasasurvel zemoqmedebas, rac xSirad iwvevs konstruqciis rRevavs, 

avariebs da katastrofebs. 

gansakuTrebulad sapasuxismgeblo obieqtebis eqspluataciis 

msoflio praqtika gviCvenebs, rom xSiria am obieqtebis dazianebisa da 

rRvevis SemTxvevebi, romlebic umetesad katastrofuli SedegebiT 

mTavrdeba. arc Tu ise iSviaTia samrewvelo da samoqalaqo, masobrivi 

dasvenebis da turizmis obieqtebis, sportul nagebobaTa avariebi. maTi 

gamomwvevi mizezebi sxvadasxvagvaria, rogoricaa sagangebo situaciebiT da 

sazogadoebis funqcionirebiT gamowveuli mizezebi (vibraciebi, dinamikuri 

dartymebi, arastandartuli gansakuTrebuli datvirTvebi da sxva). 

zemoT Tqmulidan gamomdinare aucilebelia Senoba-nagebobebis risk-

doneebis dadgena da maTi saimedo mSeneblobis principebis Camoyalibeba. 

yovelive es Tavidan agvacilebs didi masStabis avariebs da katastrofebs. 

aRniSnuli problemebi ganxilulia da maTi gadawyvetis gzebi 

warmodgenilia naSromSi `riskis marTva kurortebze, masobrivi dasvenebisa 

da turizmis adgilebSi”, rac mis aqtualobaze miuTiTebs. 

naSromis mizania. Kkurortebze, masobrivi dasvenebisa da turizmis 

adgilebSi riskis marTvis principebis Camoyalibeba. amasTan dakavSirebiT 

miznad davisaxeT gangvexila: 

_ usafrTxoebis Semcirebis faqtorebi da sagangebo situaciebisagan 

miyenebuli zaralis Sefaseba; 

_ potenciurad saSiSi obieqtebis avariebis riskis Sefaseba da 

riskis donis SerCeva; 

_ avariis ganviTarebis prognozi da mosalodneli zarali; 
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_ usafrTxoebis uzrunvelyofa nagebobaTa gamocdis tradiciuli da 

aramrRvevi kontrolis meTodebiT; 

_ dasaSvebi riskis Sefaseba da marTva, rekomendaciebi saimedo 

mSeneblobisaTvis. 

dasaxuli amocanebis Sesasruleblad damuSavebulia avariis riskis 

Sefasebis da analizis meToduri midgomis principebi, samSeneblo da 

aramrRvevi kontrolis meTodebi usafrTxoebis uzrunvelyofis mizniT, 

koncefcia da rekomendaciebi saimedo mSeneblobisaTvis. 

dasacavad warmodgenilia Semdegi ZiriTadi debulebebi: 

_ potenciurad saSiSi obieqtebis avariis riskis Sefaseba, risk 

donis SerCeva, avariis ganviTarebis prognozi da mosalodneli zarali; 

_ riskis analizis gamoyeneba Senoba-nagebobebis mdgomareobis 

SefasebisaTvis da aramrRvevi kontrolis meTodebiT Senoba-nagebobebis 

usafrTxoebis uzrunvelyofa; 

_ riskis marTva da rekomendaciebi saimedo mSeneblobisaTvis. 

kvlevis meTodebi emyareba saerTo sistemuri midgomis principebs da 

meTodologias saimedo mSeneblobis rekomendaciebis da risk-doneebis 

dasadgenad. 

naSromis mecnieruli siaxle mdgomareobs  SemdegSi: 

_ Camoyalibebulia usafrTxoebis Semcirebis faqtorebi da sagangebo 

situaciebisagan miyenebuli zaralis Sefasebis meTodi; 

_ damuSavebulia potenciurad saSiSi obieqtebis avariis riskis 

Sefasebis da riskis donis SerCevis meTodologia; 

_ gaanalizebuli da dakompleqtebulia Senoba-nagebobebis 

Tanamedrove samSeneblo da aramrRvevi kontrolis meTodebi; 

_ damuSavebulia riskis Sefasebis da marTvis sistemebi. 

damuSavebulia sagangebo situaciebidan, raskis, Senoba-nagebobebis 

fizikuri Tu moraluri cveTis faqtorebidan gamomdinare 

saqarTvelosKkurortebze, masobrivi dasvenebisa da turizmis adgilebSi 

Tanamedrove menejmentiT gaTvaliswinebuli momsaxurebis sferos 

srulyofisa da misi Semdgomi ganviTarebis meTodebi.                                
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Ppraqtikuli Rirebuleba. PCatarebuli kompleqsuri kvlevebiT 

damuSavebulia riskis marTvis meTodi. damuSavebuli meTodi iZleva riskis 

marTvis saSualebas saimedo da usafrTxo mSeneblobisaTvis. 

ZiriTadi Sedegebis saimedooba miRweulia pirvel rigSi gamoyenebuli 

maTematikuri aparatiT, romelic safuZvlad daedo algoriTmebs da 

programebs, romelTa safuZvelze miRebuli Sedegebi Sefasebis sizustiT 

TanxvedraSia literaturidan cnobil SedegebTan. 

naSromis aprobacia. disertaciis ZiriTadi Sedegebi moxsenebuli iqna:   

_ saqarTvelos teqnikuri universitetis `mSeneblobis teqnologiis, 

fuZe-saZirkvlebis da diagnostikis” departamentis gafarToebul samecniero 

seminarebze (Tbilisi 2004-2005w.w.). 

publikaciebi. disertaciis Temaze gamoqveynebulia 23 samecniero 

statia. 

naSromis moculoba. disertacia Sedgeba 4 Tavis, ZiriTadi 

daskvnebisa da gamoqveynebuli literaturis siisagan. moicavs 133 gverds, 

maT Soris 20 naxazia da literatura Seicavs 120 CamonaTvals. 
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A B S T R A C T 
 

The extra responsible buildings and constructions, including the objects 

for mass rest and tourism, public buildings, in extremely situations are subject 

to influence of action of unwanted factors, that often is a source of structural 

failures, breakdowns and accidents. 

World practice of operation of the extra responsible objects shows, that 

often there are cases of damage and destruction of these objects which in most 

cases terminate in catastrophic results. Not so rarely are the failures of the 

industrial and civil buildings, objects for mass rest and tourism, sports 

constructions. The reasons causing them are various; including caused due the 

extremely situations and public functioning reasons. (vibrations, dynamic 

loadings, non-standard exclusive loadings, etc.). 

From the above mentioned is clear, that the determination of a risk level of 

buildings and constructions and definition of principles of their safe 

construction is necessary. All it will allow to avoid the large-scale failures and 

accidents. 

In the presented work “Risk control in resorts, sites of mass rest and 

tourism” are considered noted problems and are defined the ways of their 

decision that specifies in its topicality. 

The work objective. Definition of principles of risk control in resorts, sites 

of  mass  rest and tourism. In this connection our aim is to  considered: 

− Factors of reduction of safety and estimation of the sustained loss 

as a result extremely situation. 

− Estimation of risk of failures of potentially dangerous objects and 

selection of their risk level. 

− Keeping of safety by application of construction methods and 

nondestructive methods of testing. 

− Estimation and control of tolerated risk, recommendations for 

reliable construction. 
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Principles of the methodological approach of the estimation and the 

analysis of risk of failures are developed for carrying out the tasks, for the 

purpose of safety keeping are developed the construction methods and 

nondestructive methods of testing. 

To opponency the  following basic statements are presented: 

− Estimation of risk of failures of potentially dangerous objects, 

selection of risk level, the forecast of development of failure and 

the expected loss. 

− Application of the analysis of risk for an estimation of state of 

buildings and constructions and keeping of safety of buildings and 

constructions by nondestructive methods of testing. 

− control of risk and recommendations for reliable construction. 

Research methods are based on a principle of the general system approach 

and methodology of the recommendation for reliable construction and 

definition of risk levels. 

Scientific novelty of work consists in the following: 

− Factors of reduction of safety and technique of an estimation of the 

loss are defined at extremely situations.  

− The methodology of an estimation of risk of failure of potentially 

dangerous objects and the selection of risk level is developed. 

− Modern construction methods and nondestructive methods of 

buildings and constructions testing are analyzed and completed. 

− The system of the estimation and control of risk is developed. 

Practical value. The spent complex researches develop the risk control  

technique. Application of the developed technique gives possibility of an 

estimation of risk levels for reliable and safe construction. 

Reliability of the basic results is reached in the first place by application of 

a mathematical apparatus which has been taken as a basis of the algorithms and 

programs, on the basis  of the obtained results are agreed the accuracy also 

known results from the literature. 
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 Sesavali 

 

samSeneblo sfero moicavs sawarmoo da arasawarmoo daniSnulebis 

Senoba-nagebobebis, maT Soris gansakuTrebulad sapasuxismgeblo obieqtebis 

(g.s.o.) (masobrivi dasvenebisa da turizmis obieqtebis) da misi mimdebare 

rekreaciuli teritoriebis mSeneblobas.  

Senoba-nagebobebi, maT Soris gansakuTrebulad sapasuxismgeblo 

obieqtebi (masobrivi dasvenebisa da turizmis adgilebSi) eqstremaluri da  

sagangebo situaciebis dros ganicdian garemo pirobebiT gamowveul 

arasasurveli faqtorebis  zemoqmedebas, rac xSirad iwvevs konstruqciis 

rRvevas, avariebs da katastrofebs. 

msoflio praqtika gviCvenebs, rom gansakuTrebulad sapasuxismgeblo 

obieqtebis eqspluataciis periodSi xSiria am obieqtebis dazianebisa da 

rRvevis SemTxvevebi, romlebic umetesad katastrofuli SedegebiT 

mTavrdeba. arc Tu ise iSviaTia sazogadoebrivi TavSeyris, samrewvelo da 

samoqalaqo, sportul nagebobaTa avariebi. maTi gamomwvevi mizezebi SeiZleba 

iyos rogorc bunebrivi sagangebo situaciebi ise  sazogadoebis 

funqcionirebiT, maT Soris damsvenebelTa (araorganizebulad migrirebul 

rekreantTa- amr) sezonuri meryeobiT gamowveuli (vibraciebi, dinamikuri 

dartymebi, arastandartuli gansakuTrebuli datvirTvebi da sxv.). 

zemoTTqmulidan gamomdinare aucilebelia g.s.o.-is Senoba-nagebobebis 

risk-doneebis dadgena da maTi saimedo mSeneblobis principebis 

Camoyalibeba. yovelive es Tavidan agvacilebs didi masStabebis avariebs da 

katastrofebs, adamianTa msxverpls. 

  aRniSnuli problemebi dasmulia da gadawyvetilia warmodgenil 

naSromSi, rac mis aqtualobaze miuTiTebs. 

 

disertaciis pirvel TavSi ganxilulia Tanamedrove warmodgenebi 

gasakuTrebulad sapasuximgeblo obieqtebis saimedo mSeneblobis Sesaxeb, 

sagangebo situaciebis klasifikacia da usafrTxoebis Semcirebis faqtorebi, 
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gaanalizebulia usafrTxoebis socialur-ekonomikuri aspeqti, ganxilulia 

sagangebo situaciebisagan miyenebuli zaralis Sefaseba. 

meore TavSi mocemulia avariis riskis Sefasebis da analizis 

meToduri midgoma, damuSavebulia potenciurad saSiSi obieqtebis avariis 

riskis Sefasebis, riskis SerCevis, avariis ganviTarebis prognozirebis da 

mosalodneli zaralis dadgenis meTodika. 

mesame TavSi damuSavebulia gansakuTrebulad sapasuximgeblo 

obieqtebis Senoba-nagebobebis usafrTxoebis uzrunvelyofis samSeneblo da 

aramrRvevi kontrolis meTodebi. mocemulia riskis analizis gamoyenebis 

meTodika Senoba-nagebobebis mdgomareobis SefasebisaTvis.  

meoTxe TavSi Camoyalibebulia koncefcia saimedo mSeneblobis 

Sesaxeb. Seqmnilia riskis marTvis da dasaSvebi riskis Sefasebis sistema. 

mocemulia rekomendaciebi saimedo mSeneblobisaTvis. mocemulia ZiriTadi 

daskvnebi da citirebulia literaturis nusxa.  
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Tavi 1. Tanamedrove warmodgenebis mimoxilva 

saimedo mSeneblobis Sesaxeb 

 

1.1. problemebi da amocanebi  

 

saqarTveloSi agebuli saero, sakulto Tu sasuliero nagebobebi 

primitiulidan dawyebuli (gamoqvabulebi) yorRanebi, kldeSi nakveTi 

qalaqebi, monastrebi, sasaxleebi, xidebi, cixesimagreebi migvaniSnebs imaze, 

rom saqarTveloSi yvela epoqaSi saimedo mSeneblobis maRali kultura iyo. 

amasTan dakavSirebiT ivane javaxiSvili aRniSnavda, rom `is masala, 

romelic mogvepoveba, gvarwmunebs saqarTveloSi mowinave samSeneblo 

xelovnebis ZvelTaganve arsebobaSi, rac dasturdeba ZeglebiT da im 

mdidari teqnikuri terminologiiT, romlis arseboba ar iwvevs araviTar 

eWvs”. 

Ddidi qalaqebis warmoqmnasTan erTad gaCnda problema sakurorto 

qalaqebSi, dasasvenebel da turizmis adgilebSi ganlagebul Senoba-

nagebobebSi mosaxleobis SesaZlo maqsimalurad dacvis Sesaxeb. ngrevas da 

adamianTa msxverpls iwvevs ara marto mrisxane stiqiuri movlenebi, aramed 

adamianTa mier agebuli Senoba-nagebobebis uecari avariebic. aravis ar egona 

is, rom moskovSi sacurao auzis saxuravi Camoingreoda swored im dros da 

im saaTze, roca iq mimdinareobda Sejibri. 

bunebrivi stiqiuri movlenebi da sxvadasxva avariuli situaciebi 

warmoiqnebian iSviaTad. zogierT bednier SemTxvevaSi is SeiZleba ar moxdes 

Senobis mTeli eqspluataciis ganmavlobaSi. es sruliadac ar niSnavs imas, 

rom am periodSi Senoba `isvenebda”. piriqiT Tavisi `cxovrebis” manZilze 

yoveldRe, yovel saaTsa da yovel wuTs igi ganicdis sxvadasxva `morigi” 

datvirTvebis qmedebas, romelTa arseboba nagebobebisaTvis ar unda iyos 

ucxo. 

magaliTad, marselis kramitiT gadaxuruli erTsarTuliani, 

erTmaliani, saxlis kedlebi ganicdian saxuravidan gadmocemuli 15 tonamde 

datvirTvas. aseve Znelad Tu warmoidgens pirovneba, romelic cxovrobs   
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7-sarTuliani Senobis pirvel sarTulze, rom mis Tavze imyofeba ramdenime 

aTasi tona tvirTi. mxolod racionalur da mizanmimarTul konstruqcias 

SeuZlia zidos es kolosaluri datvirTva, romelic misTvis asatania. 

magram, romeliRac dRes, saaTsa da wuTze SeiZleba warmoiqmnas 

arasasurveli maqsimaluri daZabuli mdgomareoba da Tu konstruqtors ara 

aqvs gaTvaliswinebuli SesaZlo eqstremaluri situacia maSin, ra Tqma 

unda, nageboba daingreva. 

bunebrivi mrisxane stiqiuri movlenebi Senoba-nagebobebze moqmedeben 

e.w. `gansakuTrebuli datvirTvis” saxiT. grigaluri qarebi, romlebsac 

gaaCniaT uzarmazari kinetikuri energia TavianTi moZraobis gzaze TiTqmis 

mTlianad anadgureben yvelafers. grigalis warmoqmnis adgilisa da misi 

moZraobis mimarTulebis dadgena dRevandel pirobebSi SesaZlebelia, rac 

saSualebas iZleva msxverplisa da materialuri zaralis Semcirebis 

SesaZleblobas. rac Seexeba miwisZvras dRes msoflioSi mecnierebis didi 

mcdelobis miuxedavad SeuZlebelia miwisZvris prognozireba. msxverplisa 

da ngrevis Tavidan acilebis mizniT saWiroa Catardes garkveuli 

samuSaoebi, kerZod: 

a) Senoba-nagebobebis seismomedegobis xarisxis amaRleba da masze 

mkacri kontrolis daweseba; 

b) Senoba-nagebobaTa samSeneblo masalebis xarisxis Sesabamisi 

amaRleba da masze mkacri kontrolis daweseba; 

g) arsebul Senoba-nagebobeSi regionisaTvis dadgenili balianobis 

mixedviT seismomedegobis Sesabamisi gaZliereba. 

miwisZvris Sedegad miyenebuli zaralis mixedviT ganisazRvreba 

miwisZvris intensivoba, romelic 12 safexuradaa dayofili (iaponiis garda, 

sadac miRebulia 7 safexuri). TiToeul safexurs balis saTanado 

dasaxeleba mieniWeba. 

Senoba-negebobebi iyofa sam tipad: 

a tipis Senobebs miekuTvneba qvis, alizisa da Tixatkepnilisagan 

agebuli saxlebi; b tipis _ Cveulebrivi aguris, msxvilblokuri an 
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paneluri tipis Tlili qvisagan agebuli xe-aguris saxlebi; g tipis _ 

rkinabetonis karkasuli da kargad aSenebuli xis saxlebi. 

dazianebis mixedviT SenobaTa klasifikacia: 

I xarisxis _ baTqaSis wvrili bzarebi da mcire nawilis Camovardna; 

II xarisxis _ kedlebSi mcire bzarebi, baTqaSis Camocvena, kramitebis 

vardna, bzarebi sakvamle milebSi, sakvamle milebis nawilobriv vardna; 

III xarisxis _ mZime dazianebebi, didi Rrma bzarebi kedlebSi, 

sakvamle milebis vardna; 

IV xarisxis _ rRveva, gamWoli bzarebi, Senobis nawilebis ngreva 

Siga kedlebis da karkasis Sevsebis CamoSla; 

V xarisxis _ Senobis mTliani rRveva. 

rogorc aRvniSneT, 12 safexurad (baliani) miwisZvrebis dayofis 

SemoRebis Semdeg maTi Sefaseba im SkaliT xdeba (garda iaponiisa), romelTa 

niSnebi ase SeiZleba warmovidginoT: 

1 baliani _ mosaxleoba ar SeigrZnobs, aRniSnavs specialuri 

danadgarebi; 

2 baliani _ SeigrZnoben adamianebi, miT umetes Tu zeda sarTulebze 

imyofebian; 

3 baliani _ SeigrZnoben SenobaSi myofi adamianebi, dakidebuli 

sagnebi irxeva; 

4 baliani _ SeigrZnoben rogorc SenobaSi, ise gareT myofi 

adamianebi, dakidebuli sagnebi irxeva, fanjris minebi da WurWeli 

wkrialebs, xis kedlebi da CarCoebi Wrialebs; 

 5 baliani _ mZinares aRviZebs, Senoba irxeva, WurWelSi siTxe 

irxeva, aveji gadaadgildeba, WurWeli imsxvreva, xeebi da boZebi irxeva; 

6 baliani _ adamianebs euflebaT SiSis grZnoba da gareT garbian, 

gareT garbian Sinauri cxovelebic, vardeba wignebi, moZraobs mZime aveji, 

imsxvreva minis WurWeli, samrekloze irekeba zarebi; 

7 baliani _ rxevebs amCneven mZRolebi, rekavs zarebi, a,b,g _ tipis 

Senobebi iRebs sxvadasxva xarisxis dazianebebs. ingreva zogierTi Senoba, 

gzebi, Sreba wyaroebi, Cndeba mewyerebi, ixsneba milebis pirapirebi; 
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8 baliani _ iwyeba panika, imtvreva xis totebi, yiravdeba mZime 

aveji, sxvadasxva Senobebi iwyebs II, III, IV, V xarisxis dazianebebs, Cndeba 

zvavebi, xdeba mdinareebis dagubeba, Sreba Webi, grunts uCndeba ramdenime 

santimetriani bzarebi; 

9 baliani _ iwvevs panikas adamianebsa da cxovelebSi, ziandeba gzebi, 

rkinigzebi, wyalsacavebi, wydeba milsadenebi, IV-V kategoriis dazianebas 

iRebs nagebobebi, gruntis bzarebi 10sm-ze metia, iwvevs gruntcvenas da 

mewyerebs, zRvaze warmoiSoba didi talRebi; 

10 baliani _ nagebobebi saZirkvlianad ingreva, seriozulad ziandeba 

kaSxlebi, jebirebi, navmisadgomebi, Cndeba didi mewyerebi, fuWdeba gzebi, 

rkinigzebi; 

11 baliani _ yvela nageboba da xidi ingreva, gruntSi Cndeba didi 

napralebi, milsadenebi mTlianad gamodis mwyobridan; 

12 baliani _ sayovelTao ngrevaa, mTebi gadaadgildeba, miwis 

zedapirze Cndeba `miwis talRebi”, icvleba landSafti. 

rogorc balianobidan Cans, nagebobebisaTvis 1-6 baliani miwisZvrebi 

saSiSroebas ar warmoadgens. 10-12 baliani intensivoba iwvevs katastrofas, 

amitom aseT pirobebSi Senobebs ar aSeneben, rac Seexeba 7-9 balian 

raionebs, mosalodneli miwisZvrebis gavlena nagebobebze gaTvalisiwnebul 

unda iqnes daproeqtebis da mSeneblobis organozaciul-teqnologiuri 

gadawyvetebis miRebis dros. 

rogorc vxedavT, miwisZvra adamianTa udidesi mteria, romlis 

Tavidan acileba, seismur raionebSi mcxovrebi xalxisaTvis, SeuZlebelia. 

erT-erTi gamosavali gaxlavT nagebobebis agebisas seismuri normebis da 

antiseismuri RonisZiebebis dacva. 

bolo wlebSi seismomedegobis Seswavlas didi yuradReba eqceva, rac 

gamoixateba `seismomedegi mSeneblobis” specialobis SemoRebiT da saswavlo 

programebSi seismomedegobis sakiTxebis gafarToebiT. 

msoflioSi miwisZvrebis geografiuli ganawileba metad araTanabaria. 

miwisZvra aris qanebSi dagrovili drekadi energiis uecari 

gamonTavisufleba drekadi talRebis saxiT. misi mizezi bunebrivia da 
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miwisqveS mdebareobs. miwisqveSa biZgebs iwvevs dedamiwis qerqsa da zeda 

mantiaSi mimdinare procesebi. miwisZvris dros dedamiwis zedapiris rxevebi 

Zalian mcire xans, rogorc wesi, wamebis nawilebidan ramdenime wamamde 

grZeldeba da am dros energiis udidesi raodenoba, kerZod, yovelwliurad 

550 trilioni cxenis Zalis an 130 milioni tona trotilis afeTqebis 

toli energia gamoiyofa. amJamad gaziarebuli Tvalsazrisis Tanaxmad 

miwisqveSa biZgebs dedamiwis wiaRSi drekadi Zabvebis dagroveba da misi 

swrafad ganmuxtva iwvevs, e.i. xdeba potenciuri energiis kinetikur 

energiaSi myisieri gadasvla. TavisTavad energiis dagrovebas iwvevs 

teqtonikuri procesebi, romlebic dedamiwis zogierT raionSi aqtiurad 

mimdinareobs. 

dedamiwis qerqi ganuwyvetliv moZraobs da ganicdis sxvadasxva 

mimarTulebisa da sididis mudmiv rxevebs. xangrZlivi periodis 

ganmavlobaSi dedamiwis zogierTi nawili maRla iwevs, zogierTi ki _ 

dabla, icvleba xmeleTis moxazuloba. 

dedamiwa, agebulebis mixedviT, Sedgeba dedamiwis qerqisagan, romelic 

dedamiwis yvelaze zeda fenaa, Sualeduri garsis _ mantiisagan da 

birTvisagan. mantia dedamiwis masis daaxloebiT or mesameds, xolo birTvi 

erT mesameds Seadgens. dedamiwis mantiis zeda mtkice garss liTosferos 

uwodeben, xolo mis qveS mdebare naklebadmkvriv fenas _ asTenosferos. 

liTosfero Rrma napralebiT danawavrebulia did blokebad. amdenad, 

liTosfero ar warmoadgens mTlian sferul garss da, rogorc aRniSnaven, 

igi Sedgeba aTamde damoukidebeli giganturi filisagan, romelic moicavs 

rogorc kontinentebs, ise okeaneebs da romelic asTenosferos zedapirze 

ganuwyvetliv moZraobs (srialebs) sxvadasxva siCqariTa da mimarTulebiT. 

amrigad, filebi ganuwyvetliv moZraoben. erT SemTxvevaSi isini 

Sordebian erTmaneTs da maTi gaxleCis areSi asTenosferos fenidan 

amoinTxeva lava, romelic okeanis fskerze an kontinentze qmnis axal 

qerqs. meore SemTxvevaSi filaqnebi Semxvedri mimarTulebiT moZraoben da 

erTmaneTs ejaxebian, xolo mesame SemTxvevaSi xorciledeba filebis 

urTierTdaZvra. am dros warmoiqmneba transformuli rRvevebi. miwisZvrebi 
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filaTa urTierTqmedebis Sedegad xdeba. sadac es urTierTqmedeba ufro 

aqtiuria, iq miwisZvrebic ufro xSiria. amdenad, filebi SedarebiT gamRval 

fenaze dacuraven. am fenebSi arsebobs dinebebi, romlebic urTierTmimarT 

amoZraveben filebs. am moZraobis procesSi isini ejaxebian an exaxunebian 

erTmaneTs, rac iwvevs miwisZvrebs ZiriTadad filebis sazRvarze. amave 

dros, filebis daZvrisaTvis saWiroa garkveuli energiis dagroveba. 

rodesac TandaTanobiT dagrovili energia miaRwevs zRvars, e.i. meti gaxdeba 

filebis Semadgeneli qanebis simtkiceze, xdeba gantvirTva, ase vTqvaT, qani 

gadawydeba yvelaze sust adgilas da moxdeba drekadi energiis 

gamonTavisufleba seismuri talRebis saxiT, rac iwvevs dedamiwis zedaprze 

miwisZvras. amJamad miwisZvraTa 80 procenti wynari okeanis zolSi 

gvxvdeba. katastrofuli miwisZvrebis umetesi nawilic am zolSia 

moqceuli.  

miwisZvra dedamiwis wiaRSi garkveul siRrmeze masebis uecari 

gadanacvlebis Sedegad xdeba. im adgils, sadac miwisZvris keraa anu 

miwisZvra iwyeba da sadac igi udidesia, hipocentri ewodeba, mis Tavze 

mdebare adgils ki _ epicentri. ramdenadac hipocentridan epicentramde 

umoklesi manZilia, miwisZvris siZlierec zedapirze yvelaze metad 

epicentrSi igrZnoba. 

miwisZvris sidide ZiriTadad  ganisazRvreba Semdegi parametrebiT: 

1. simZlavre, romelic ganisazRvreba sesmiur talRaTa energiiT, 

izomeba magnitudebSi, rixteris SkaliT; 

2. intensivoba, romelic izomeba balebSi, vizualuri aRqmiT; 

3. miwisZvris keris siRrmiT, romelic izomeba kilometrebSi. 

magnituda, miwisZvris dros keris mier gamoyofili deformaciis 

energiis sididea.  

dedamiwis zedapirze gamovlenili efeqtis mixedviT miwisZvrebi 

klasificirdeba maTi intensiurobis mixedviT balebSi. bali, miwisZvris 

intensiurobaa dedamiwis zedapirze.  

 magnituda proporciulia miwisZvris energiis logariTmisa 
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sadac A0  da A maqsimaluri amplitudebia Zalzed susti (`nulovani”) 

da gansaxilveli miwisZvrisaTvis, epicentridan Δ (km) daSorebiT. 

maqsimaluri mniSvneloba magnitudisa E=1019 jouls (2002 wlis 25 

aprilis Tbilisis miwisZvris magnituda M=4,5 energia ki E=1012 jouls). 

magnitudis Skalis maCveneblebi matulobs logariTmul masStabebSi. 

magaliTad, 8,6 magnitudiani miwisZvra 4,3 magnitudian miwisZvris Zalas 

Warbobs daaxloebiT aTjer.  

msoflioSi, mSeneblobis dargSi mimdinare mniSvnelovani progresuli 

procesebis miuxedavad, seismuri zemoqmedeba anu miwisZvra isev rCeba 

bunebis erT-erT saSiS stiqiur movlenad. amasTan dakavSirebiT 

gaerTianebuli erebis organizaciam gasuli saukunis bolo aTi weliwadi 

gamoacxada bunebis stiqiuri zemoqmedebis riskis Semcirebis aTwledad. 

seismuri zemoqmedebis adekvaturi Sefasebis safuZvelze mkvlevarma unda 

ganaxorcielos Senoba-nagebobaTa proeqtireba da mSenebloba. saqarTvelos 

mTeli teritoria mdebareobs seismurad aqtiur regionSi da seismomedegi 

mSeneblobis problemebis gadaWra umniSvnelovanesia misi socialur-

ekonomikuri ganviTarebisaTvis. aseT problemebs ganekuTvneba miwisZvris 

zemoqmedebisas mosaxleobis usafrTxoeba da Senoba-nagebobebis saimedoobis 

optimaluri uzrunvelyofa. 

nagebobaTa seismomedegobis uzrunvelyofis erT-erTi Tanamedrove 

mimarTulebaa: aqtiuri seismodamcavi sistemebi, romlebic amcireben 

nagebobaSi miwisZvris zemoqmedebisagan gamowveul Zalvebs, ufro da ufro 

met gavrcelebas poulobs msoflios mraval qveyanaSi. maTi maRalefqturi 

muSaoba dasturdeba bolo wlebSi momxdari Zlieri miwisZvrebis sainJinro 

analizis safuZvelze (kobe-iaponia, 1995w, magnituda M=7,2; izmiri-

TurqeTi, 1999w, M=7,6; taivani 1999w, M=7,7; sietli-takoma-olimpia aSS 

2001w. M=6,8 da sxva). 
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aRsaniSnavia, rom aqtiuri seismodamcavi sistemebis gamoyeneba 

erTnairad SesaZlebelia, rogorc axlad mSenebare, aseve arsebuli 

sxvadasxva konstruqciul-gegmarebiTi gadawyvetis mqone da sxvadasxva 

sainJinro-seismologiur pirobebSi myofi Senoba-nagebobebisaTvis.  

sesimomedegi mSeneblobis ganviTarebis Tanamedrove etapze, kvlav 

aqtualuri rCeba ori ZiriTadi sakiTxi: miwisZvris zemoqmedebisas 

mosaxleobis usafrTxoeba da Senoba-nagebobebis saimedoobis uzrunvelyofa 

maTze Catarebuli antiseismuri RonisZiebebis minimaluri materialuri da 

SromiTi danaxarjebiT. 

Senoba-nagebobebis seismomedegobis uzrunvelyofis amocanis 

gadawyvetis tradiciuli meTodebi dafuZnebulia konstruqciebis an maTi 

elemenetebis sixistis, amtanunarianobis gazrdaze an sakuTari wonis 

Semcirebaze. am meTodebisagan gansxvavebiT, aqtiuri seismodacvis sistemebiT 

Senoba-nagebobebis seismomedegobis uzrunvelyofis meTodis arsi 

mdgomareobs imaSi, rom Senoba-nagebobebSi an fuZe-saZirkvlebze sxvadasxva 

specialuri sistemebisa da konstruqciebis mowyobis gziT xdeba seismuri 

zemoqmedebiT gamowveuli seismuri Zalebis izolireba, adaptireba maT 

mimarT, Caqroba da sxva. martivad rom vTqvaT, aqtiuri seismodacvis 

sistemebi uzrunvelyofen intensiuri seismuri zemoqmedebisas Senoba-

nagebobebis mzid konstruqciebSi da elementebSi an maTi SeuRlebis 

kvanZebSi naklebi sididis mqone Zalvebis warmoqmnas. 

  dawyebuli 1925 wlidan, rodesac pirvelad m. viskordinis mier 

seismuri zemoqmedebisagan gamowveuli Zalvebis Sesamcireblad 

SemoTavazebul iqna winadadeba, Senobis sardafSi mowyobiliyo sferos 

formis mgoravi sayrdenebi. dRemde seismomedeg mSeneblobaSi 

SemoTavazebulia mTeli rigi aqtiuri seismodamcavi konstruqciebi. nawilma 

maTganma praqtikuli gamoyeneba hpova mSeneblobaSi. 

aqtiuri seismodacvis sistemebi farTo gavrcelebas poulobs 

msoflios mraval qveyanaSi, rogoricaa: aSS, iaponia, safrangeTi, germania, 

kanada, inglisi, italia, ruseTi, axali zelandia, Sveicaria, somxeTi, 

indoeTi da mravali sxva. aqtiuri seismodacvis sistemebi dReisaTvis 
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gamoiyeneba mSeneblobis TiTqmis yvela sferoSi, dawyebuli atomuri 

eleqtrosadgurebidan da damTavrebuli umartivesi samSeneblo struqturis 

mqone Senoba-nagebobebiTa da sakomunikacio qselebiT. 

aRniSnuli konstruqciebi TavianT daniSnulebas, miwisZvris dros 

warmoqmnili inerciuli Zalebis Semcirebas, sxvadasxva gziT axorcieleben. 

ase magaliTad: zogierTi konstruqciebi Senobis saZirkvelze mosul 

inerciul Zalebs Semcirebuli sididiT gadascemen naSenze, zogierT maTgans 

Senoba-nageboba gamohyavT rezonansuli mdgomareobidan an warmoqmnian 

inerciuli Zalebis sawinaaRmdego (Semamcirebel) Zalebs an axorcieleben 

seismuri energiis STanTqma _ CaxSobas da a.S. 

aqtiuri seismodacvis sistemebi maTi specifikisa da muSaobis 

xasiaTis mixedviT SeiZleba dayofil iqnas xuT ZiriTad jgufad:           

1) seismoizolaciis sistemebi; 2) adaptaciis sistemebi; 3) rxevebis 

Camqrobi sistemebi; 4) rxevebis mademfirebeli da mSTanTqavi sistemebi; 

5)kombinirebuli sistemebi. 

klasifikaciaSi ar aris Sesuli, magram calke unda aRiniSnos, rom 

Senoba-nagebobebis bunebrivi an xelovnurad mowyobili fuZeebi, SeiZleba 

warmoadgendnen aqtiuri seismodacvis wyaros. 

seismoizolacia, aqtiuri seismodacvis, yvelaze Zvel da erT-erT 

perspeqtiul meTods warmoadgens. seismoizolacias uwodeben Senoba-

nagebobebis saZirvelze seismuri zemoqmedebis mniSvnelovan Semcirebas 

saZirkvelsa da Senobas Soris specialuri sistemebis an elementebis 

mowyobis gziT. 

Zveli droidan moyolebuli, zogierT SemTxvevaSi mSeneblebi 

nagebobaze miwisZvris zemoqmedebis Semcirebis mizniT cdilobdnen 

saZirkvlisa da naSenis urTierTizolirebas, maT Soris rbili safenebis 

mowyobis gziT. magaliTad: III-VII s.s. Sua aziis zogierTi monumentaluri 

nagebobani Sendeboda qviSis baliSebze, X-XVII s.s. _ sufTa Tixis 

baliSebze, mzidi kedlebis cokolur nawilSi ewyoboda rbili lerwmis 

fenebi, saZirkvelsa da fuZes Soris lagdeboda xis mrgvali morebi da 

sxva. 
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seismoizolaciis konstruqciebis mimarT gansakuTrebiT didi 

interesi gamovlinda Cveni saukunis dasawyisSi san-franciskos, tokiosa da 

sxva Zlieri miwisZvrebis Semdeg. 

saZirkvelze vertikaluri datvirTvebis gadacemis mixedviT, 

seismoizolaciis sistemebi SeiZleba iyos Sekiduli an sayrdenebiani, 

Sekidul sistemebSi Senobis saZirkvlidan mosuli vertikaluri 

datvirTvebi saZirkvels gadaecema specialuri Wimebis an Reroebis 

saSualebiT, xolo sayrdenebian sistemebSi _ sayrdenebis saSualebiT. 

Sekiduli sirTulebis an Sekiduli gadaxurvis mqone 

seismoizolirebuli Senobebis saimedoobis gazrdis erT-erTi SesaZlo 

mimarTulebaa gadaxurvis an sayrden konstruqciebSi mSrali xaxunis 

kvanZebis gamoyeneba. 

seismoizolaciis sayrdenebian sistemebSi gamoiyofa sami didi 

qveklasi: kinematikuri, amortizaciuli da fraqciuli sayrdenebi. 

kinematikur sayrdenebian seismoizolaciis konstruqciebi Tavis mxriv 

iyofa or ZiriTad qvejgufad: servomeqanizmebis mqone saZirkvlebi da 

kinematikuri saZirkvlebi. 

servomeqanizmebis mqone saZirkvlebis sayrdenebi warmoadgenen 

sxvadasxva geometriul sxeulebs (birTvi, mgoravi cilindrebi, da sxva), 

romlebsac gaaCniaT wonasworobis ganusazRvreli mdgomareoba. 

im SemTxvevaSi, rodesac Senobaze moqmedebs mxolod horizontaluri 

Zala da ar viTvaliswinebT xaxuns, romelmac SeiZleba gamoiwvios Senobis 

Seuqcevadi moZraoba, servomeqanizmebis mqone saZirkvlebi SeZlebdnen 

Senobis idealur seismoizolirebas. sinamdvileSi ki maTi gamoyenebisas 

saWiro xdeba seismoizolaciis sistemebSi Semotanil iqnas sxvadasxva saxis 

damatebiTi mowyobilobebi, romlebic daabruneben Senobas wonasworobis 

mdgomareobaSi. 

kinematikuri saZirkvlebi hgvanan servomeqanizmebis mqone saZirkvlebs 

im TvalsazrisiT, rom izolireba am SemTxvevaSic xdeba specialuri 

geometriuli formis mqone moZravi sayrdenebiT, xolo gansxvaveba maT 

Soris isaa, rom kinematikur saZirkvlebs gaaCniaT wonasworobis mdgradi 
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mdgomareoba. zogierT kinematikur saZirkvlebSi miwisZvris kinetikuri 

energia, Senobis simZimis centris awevis gamo, gadadis potenciurSi, ris 

Sedegadac warmoiqmneba gravitaciuli aRmdgeni Zala, romelic iwvevs 

Senobis rxevas wonasworobis mdgomareobis mimarT. es Zala damokidebulia 

mxolod sayrdenebis geometriul zomaze da mizidvis Zalis aCqarebaze. amis 

gamo aseT kinematikur saZirkvlebs sxvagvarad gravitaciulsac uwodeben. 

`kanaduri saxli” erT-erTi ganviTarebuli teqnologiis, xis saxlis 

mSeneblobaa. aRniSnuli tipi saukeTesodaa miCneuli fasisa da xarisxis 

SerwymiT, gamZleobiT, usafrTxoebiTa da ekonomiurobiT, mSeneblobiT 

mokle vadaSi, komfortabelurobiT. msoflioSi kotejuri tipis nagebobis 

80%-ia aseTi teqnologiiT aSenebuli.  

kanada cnobs aseTi maRali donis teqnologiiT aSenebul saxlebs, am 

SenobebSi cxovreobs kanadis mosaxleoba. samxreT amerika aseTi rangis 

saxlebs 200 wlis manZilze aSenebs. am tipis saxlebs iTvaliswinebs 

evropis mosaxleobac. asi wlis manZilze Sesrulebulia saremonto 

samuSaoebi, Secvlilia saxlis fasadebi, magram ar Secvlila xis karkasi, 

is rCeba igive. 

xis saxlis karkasuli konstruqciis teqnologiam mogvca saSualeba 

efeqturi saxlis warmoebis, efeqturi gaTbobis sistemiT, gaTbobis 

rekuperaciis, regularuli avtomaturi CarTvis, Tbili haeris 

regularulad Semodinebis SesaZleblobiT. aman ki mogvca saSualeba 

umaRlesi xarisxis saxlis mSeneblobis. bolo 30 wlis ganmavlobaSi 

amerikis, kanadis, norvegiis, fineTis, Sveciis samSeneblo organizaciebma 

milionobiT dolari Cades saCvenebeli da komfortuli sacxovrebeli 

saxlebis asagebad. 80% am qveynis mosaxleobisa aSenebs am kategoriis 

komfortul saxlebs, romlebic gamoirCevian ekologiuri sisufTaviT, 

dadebiTi energiiT, mSeneblobis axali teqnologiiT.  
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1.2. sagangebo situaciebis klasifikacia da 

usafrTxoebis Semcirebis faqtorebi 

 

warmoSobis wyaros mixedviT ansxvaveben bunebriv, teqnologiur da 

bunebriv-teqnologiuri xasiaTis sagangebo situaciebs. bunebriv sagangebo 

situaciebs safuZvlad udevs bunebrivi movlenebi, romlebic ar arian 

damokidebulni adamianis moRvaweobasTan, maT miekuTvneba miwisZvrebi, 

ciklonebi, qariSxlebi, tornadoebi, wyaldidobebi, Weqa-quxili, (mexi) 

mewyerebi, zvavebi, yinulovani movlenebi, vulkanuri lavis nakadebi 

vulkanebis amofrqvevisas, Rvarcofebi, niadagis erozia, meteoritebis cvena 

da sxva. 

seismuri saSiSroeba miwisZvrisas ganisazRvreba, rogorc gruntis 

intensiuri rxeviT, aseve meoradi faqtorebiT, rogoricaa zvavebi, 

mewyerebi, miwis zedapiris daweva (dajdoma) da daxra, gruntis gaTxeleba, 

wyaldidobebi, kaSxlebisa da damcavi jebirebis garRveva, aseve xanZrebi. 

Zlier qars, atmosferuli wnevis mniSvnelovan cvalebadobas da didi 

raodenobiT naleqs SeuZlia gamoiwvios Senoba-nagebobebis ngreva da 

adamianTa msxverpli.  

Weqa-quxilis dros naleqi didi raodenobiT modis, magram yvelaze 

metad safrTxes warmoadgens eleqtruli ganmuxtvebi da mexis Camovardna. 

mas SeuZlia xeebis gaCexva, tyeSi xanZris gamowveva, Senoba-nagebobebis 

ngreva da a.S. 

wyaldidobis qveS gulisxmoben mdinareSi, tbaSi da zRvaSi wylis 

donis momatebis Sedegad adgilis mniSvnelovan datborvas, rac sxvadasxva 

mizezebiTaa gamowveuli. sxva danarCen stiqiur ubedurebebs Soris 

ganmeoradobis, gavrcelebis farTobisa da Sedegad materialuri zaralis 

miyenebis SesaZleblobis mixedviT wyaldidoba erT-erT pirvel adgilzea 

saqarTveloSi. 
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wyaldidobebis warmoqmnis bunebriv-geografiuli pirobebia: naleqi 

wvimis saxiT, Tovlis da yinulis dnoba, cunami, taifuni, wyalsacavebis 

dacla. 

Rvarcofi drois SedarebiT mokle monakveTSi iwvevs wyalsadinaris 

kalapotis mniSvnelovan cvlilebas. maRali simkvrive da siCqareebi 

uzrunvelyofen maRal energetikul dones, ris gamoc is did  safrTxes 

warmoadgens meurneobis sxvadasxva obieqtebisaTvis. 

mewyeri iwyebs moZraobas ferdobis wonasworobis darRvevis Sedegad, 

romelic grZeldeba wonasworobis axali mdgomareobis miRwevamde. mewyeriT 

gamowveuli qanebis mniSvnelovan gadaadgilebebs SeuZlia katastroful 

Sedegamde migviyvanos da stiqiuri ubedurebis xasiaTi miiRos, mewyers 

SeuZlia calkeuli obieqtebi daangrios da safrTxe Seuqmnas dasaxlebul 

punqtebs, gaanadguros soflis meurneobis savargulebi, daazianos 

karierebi, komunikaciebi, gvirabebi, milsadenebi, satelefono qselebi, 

wyalmeurneobis nagebobebi. 

zvavi warmoadgens mniSvnelovan safrTxes. maTi Camosvlisas iRupebian 

adamianebi, nadgurdeba materialuri simdidre, paralizdeba transportis 

muSaoba, iblokeba mTeli raioni, SeiZleba warmoiqmnas wyalsatevis 

wyaldidoba. zvavuri aqtivoba iwvevs saRvarcofe masalis dagrovebas, 

radgan TovlTan erTad gamoitaneba qvis masa da rbili grunti. 

teqnologiuri sagangebo situaciebi umTavresad ganpirobebulia 

adamianis teqnikuri moRvaweobiT. aseTi tipis sagangebo situaciebis 

magaliTebs warmoadgens avariuli afeTqebebi da xanZrebi, radiaciuli da 

qimiuri avariebi, teroristuli aqtebi da sxva. 

afeTqebasTan dakavSirebuli avariebis potenciuri obieqtebia 

feTqebad da cecxlsaSiS nivTierebaTa sawyobebi da sacavebi. maT miekuTvneba 

navTobsawyobebi da navTobis bazebi, saraketo sawvavis sawyobebi, 

saartilerio, sainJinro sabrZolo masalis sawyobebi, asafeTqebel 

nivTierebaTa sawyobebi da a.S. garda amisa mZime avariebTan da adamianTa 

msxverplTan dakavSirebuli afeTqebebi samoqalaqo da samrewvelo 

sawarmoebSic xdeba. feTqdeba qvabebi saqvabeebSi, airebi, aparatebi, 
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produqcia da naxevarfabrikatebi qimiur sawarmoebSi, benzinisa da sxva 

komponentebis airebi navTobgadamamuSavebel qarxnebSi, fqvilis mtveri 

wisqvilkombinatebsa da marcvleulis elevatorebSi, Saqris pudra Saqar-

sarafinado qarxnebSi, xis mtveri da laqsaRebavebis airebi xis 

gadamamuSavebel kombinatebSi, airul kondensatebSi, airsadenebidan 

gaJonvisas da a.S. aseve asafeTqebel nivTierebaTa afeTqebis SemTxvevebia 

dafiqsirebuli transportirebisas. gansakuTrebiT saSiSia afeTqebis mZime 

SedegebiT maRaro da Saxtebi, sadac feTqdeba qvanaxSiris mtveri da airi. 

xanZari xSirad gamowveulia teqnologiuri procesebiT, 

gauTvaliswinebeli stiqiurad ganviTarebuli wviT. xanZris CaqrobasTan, mis 

lokalizaciasTan, xalxisa da materialuri simdidris gadarCenasTan 

dakavSirebuli samuSaoebis warmoebis TvalsazrisiT xanZrebis klasifikacia 

sam mTavar zonas moicavs. calkeuli xanZrebis, masiuri da gabmuli 

xanZrebis da CamonaqcevSi xanZrebis ferflis zonebi. xanZrebi SeiZleba iyos 

tyis, torfis, savele (mindvris), qalaqebsa da dasaxlebul punqtebSi, 

airebis, airnavTobebisa da navTobproduqtebis wviT gamowveuli. 

bunebriv-teqnologiur sagangebo situaciebs miakuTvneben iseT 

sagangebo situaciebs, roca bunebrivi movlenebi iwveven katastroful 

Sedegebs, romlebic warmoiqmnebian teqnologiuri avariidan da 

katastrofebidan. am ukanaskneli tipis sagangebo situaciebis magaliTad 

SeiZleba moviyvanoT perioduli datborva zogierTi raionebis, sadac 

aSenebulia da kvlavac grZeldeba mravalsarTuliani saxlebis mSenebloba, 

rac zrdis mosaxleobis koncentracias, funqcionirebs saSiSi (magaliTad 

qimiuri) sawarmoebi. zemoTaRniSnuli wyaldidobebi da Rvarcofebi aseT 

raionebSi iwveven momwamvleli nivTierebebiTa da sayofacxovrebo narCenebiT 

masiur dabinZurebas, rasac mravaljeradi ganmeorebisas mivyavarT 

ekologiur katastrofamde. sxva magaliTad, SeiZleba moviyvanoT masiuri 

xanZrebi, romlebic gamowveulia miwisZvris zonebSi, eleqtroxazebis mokle 

CarTvebiT da adamianis moRvaweobis sxva elementebiT. teqnologiuri 

avariebisa da katastrofebis bunebrivi movlenebiT provicireba xanZars 

aqcevs ufro saSiSad. Senoba-nagebobebis avariebisa da dazianebebis mizezebi, 
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SeiZleba iyos maTi daproeqtebisas daSvebuli Secdomebi, dabali xarisxis 

masalebis gamoyeneba, mSeneblobis wesebis darRveva, konstruqciebis 

araswori eqspluatacia. aRniSnuli Secdomebi da darRvevebi xSir 

SemTxvevaSi mTavrdeba katastrofiT. 

avariebis mizezebis analizi gviCvenebs, rom marTalia daproeqtebisas 

daSvebuli Secdomebis Sedegad avariebis wili dazianebaTa saerTo 

raodenobaSi mcirea, magram am Secdomebs mosdevs katastrofuli xasiaTis 

avariebi, didi materialuri zaraliT. saWiroa TiToeuli proeqtis 

Semowmeba da kvalificiuri eqspertiza nagebobebis saimedoobis 

TvalsazrisiT. gasakuTrebuli yuradReba unda mieqces imas, rom 

geometriuli zomebis dasaSvebi farglebidan gadaxrebiT damzadebuli 

elementebis montaJis Sedegad ar miviRoT daqveiTebuli zidvis unaris 

mqone nageboba. gamoyenebuli masalis simtkicisa da deformaciis mcire 

gadaxram normatiulisagan, samuSao wesebis an eqspluataciis umniSvnelo 

darRvevamac ki ar gamoiwvios katastrofa. proeqti ar unda Seicavdes iseT 

konstruqciul gadawyvetilebebs, romelTa xarisxianad Sesruleba 

masobrivi mSeneblobis pirobebSi metad rTulia, proeqtSi 

gaTvaliswinebuli unda iyos is naklovanebebi, romlebsac avlens 

mSeneblobis praqtika. 

masStabis mixedviT sagangebo situaciebis klasificireba xdeba 

Semdegnairad: globaluri, regionaluri, adgilobrivi da saobieqto. 

dedamiwis mosaxleoba da teritoria mravalricxovani meurneobis 

obieqtebiT eqceva 50 saSiSi bunebrivi da teqnologiuri procesis 

zemoqmedebis qveS. 30 wlis ganmavlobaSi (1962-92w.w.) katastrofuli 

bunebrivi da teqnologiuri avariebis da katastrofebis gamo daiRupa 

daaxloebiT 4 mln. adamiani, xolo dazianebulTa ricxvma 3,3 mln-s 

gadaaWarba. marto pirdapirma ekonomikurma zaralma am procesebis gamo 

Seadgina daaxloebiT 380 miliardi dolari, xolo saorientaciod jamuri 

zarali fasdeba 1,15 trilioni dolariT. 

zemoTaRniSnul zemoqmedebebs Soris dReisaTvis adamianTa 

cxovrebisaTvis saSiSroebas warmoadgenen gvalvebi (daRupulTa da 
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dazianebulTa 50%-ze meti), wyaldidobebi (36%), qariSxlebi, taifunebi 

da Stormebi (8%), agreTve miwisZvrebi (2-3%). 

katastrofuli ngrevebi samSeneblo konstruqciebis, Senoba-

nagebobebis da Sesabamisi ekonomikuri danakargebi xSir SemTxvevaSi 

dakavSirebulia zemoT CamoTvlil hidrometeorologiur saSiSroebebTan 

(yvela danakargebis 43%), miwisZvrebTan (27%) da wyaldidobebTan (20%). 

[11]. 

arsebuli faqtorebiT monacemebisa da gaangariSebuli danakargebis 

sidideebiT yofil sabWoTa kavSirSi 30 wlis ganmavlobaSi dazaralda 540 

aTasi adamiani. jamurma ekonomikurma zaralma (1990w. fasebiT) Seadgina 

500-570 miliardi maneTi. ZiriTadi danakargebi mosaxleobaSi bunebrivi 

sagangebo situaciebisas warmoiSva wyaldidobebis Sedegad (daxloebiT 30% 

daRupuli), mewyerebisa da Camozvavebis Sedegad (21%), zvavebisa da 

qariSxlebis Sedegad (14-14%), Rvarcofebis Sedegad (3%), zRvebisa da 

wyalsacavebis napirebis gadmosvlis Sedegad (3-3%). ekonomikuri zaralis 

mTavar mizezebs warmoadgenen: niadagis erozia (daaxloebiT yvela 

danakargis 24%), teritoriebis datborva (14%), wyaldidobebi da 

napirebis CamoSla (13-13%), mewyerebi da Camozvaveba (11%), miwisZvra (8%).  

saxifaTo tendencias warmoadgens mTel msofloSi sagangebo 

situaciebis raodenobis zrda da gamomdinare danakargebi. 1962-92w.w. 

daRupulTa saSualo wliuri raodenobis zrdam Seadgina 4,3%, 

ekonomikurma zaralma 10,4%. amis erT-erT mizezs warmoadgens rTuli 

teqnikuri sistemebi romlebic qmnian cxovrebis xelovnur garemos da 

amasTan izrdeba am sistemebis mwyobridan gamosvlis SesaZleblobac 

(avariebi). garda amisa, gaizarda adamianis moRvaweobis gavlena am 

sistemebis gamoyenebiT cxovrebis xelovnur garemoze, rac gansakuTrebiT 

negatiurad aisaxa bolo aTwleulebSi. 

ekonomikis krizisi, mravalricxovani potenciurad saSiSi teqnikuri 

sistemebis gamyarebis saxsrebis ararseboba, mosaxleobisa da 

gansakuTrebulad sapasuxismgeblo obieqtebis usafrTxoebis politikaSi 

strategiuli Secdomebis daSveba, rac ZiriTadad ganpirobebulia stiqiuri 
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ubedurebebis faqtorebiT, iwvevs sagangebo situaciebis mkveTr zrdas, risi 

grafikic moyvanilia, ukanasknel wlebSi, dsT-s sivrceSi ganviTarebuli 

movlenebis magaliTze (nax. 1.1.) [40].  

 

 

k ss, jer 
teqnogenuri 

 

6

5

 bunebriv- 4

nax. 1.1. bunebrivi, teqnogenuri da bunebriv-teqnogenuri avariebisa da 

katastrofebis ricxvis fardobiTi zrda dsT-s qveynebSi.  

 

Nnax.1.1-ze  K fardobiTi zrdis koeficientia.  

 

ganxilul sagangebo situaciebTan erTad didi mniSvneloba aqvs 

socialur sagangebo situaciebsac, risganac gamowveulia naadrevi 

sikvdilianobis 80%. am jgufis sagangebo situaciebis ganxilva gamodis 

Cveni ganxilvis sferodan, magram dadgenilia, rom socialuri ryevebi 

uSualo zemoqmedebas axdenen teqnologiuri sasargeblo situaciebis 

zrdaze. 

nax. 1.2-ze naCvenebia 1990-98 wlebSi dsT-s qveynebSi momxdari yvela 

teqnologiuri avariebis raodenobis dinamika [40,41]. naxazidan Cans, rom 

sagangebo situaciebis raodenobis zrda ar aris mdgradi, igi icvleba 

naxtomiseburad.  

 

 

teqnogenuri  
3

2    
1  bunebrivi 

 

            wlebi 
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avariaTa ricxvi 

 

wlebi 

 

nax. 1.2. teqnogenuri avariebis ricxviTi dinamika dsT-s qveynebSi 

 

sagangebo situaciebis raodenobis zrda ganpirobebulia ara mxolod 

zemoTxsenebuli faqtorebiT, romlebic ZiriTadad miekuTvnebian adamianis 

moRvaweobas. cnobilia kataklizmebi, romlebic Cveulebriv xdeba 

aswleulebis mijnaze. dakvirvebebi agreTve gviCveneben, rom am faqtorze 

zemoqmedebas SeiZleba axdendes kosmosi, kerZod mzis moqmedeba. 

sagangebo situaciebiT gamowveul daRupulTa mudmiv zrdas 

gardauvalad mivyavarT iqamde, rom erTiani erovnuli produqtis zrdis 

ufro da ufro meti wili msoflios mraval qveyanaSi xmardeba ara 

ekonomikur da socialur ganviTarebas, aramed dazaralebulTaTvis 

daxmarebis gawevasa da dangreulis aRdgenas. 

 

 

 

0 
 

1990               1991        1992       1993       1994      1995        1996      1997        1998         
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1.3. usafrTxoebis socialur-ekonomikuri 

aspeqti  

 

sagangebo situaciebis gavlena socialur-ekonomikur sistemaze, mTel 

rig samSeneblo kompleqsebze, calkeul obieqtebze, kurortebze, masobrivi 

dasvenebisa da turizmis adgilebSi sxvadasxvagvaria misi xangrZlivobiT da 

zemoqmedebis xasiaTiT. sxvadasxvagvaria  miyenebuli zaralic.  

sagangebo situaciebi zemoqmedebis xasiaTis mixedviT SeiZleba iyos 

damangreveli, paralizebadi (magaliTad, transportis moZrobis SeCereba) da 

dauZlurebadi (mosavlis, wylis maragis da sxva bunebrivi resursebis 

Semcirebadi). niSandoblivia rom sxvadasxva obieqtebisaTvis erTi da igive 

sagangebo situaciebis xasiaTi SeiZleba iyos sxavadasxva (magaliTad, 

wyaldidoba SeiZleba iyos damangreveli qalaqisaTvis, paralizebadi _ 

datborili samanqano gzebisaTvis da dauZlurebadi _ mosavlisaTvis). 

sagangebo situaciebisagan miyenebuli zaralis ZiriTad saxeebs 

warmoadgenen: socialuri, ekonomikuri da ekologiuri. 

ganvixiloT TiToeuli calcalke. 

 

 

 

socialuri zarali 

 

 

socialuri zarali Cveulebriv izomeba sagangebo situaciebis dros 

msxverplis, daWrilebisa da dazaralebulebis raodenobiT. rig 

SemTxvevebSi, agreTve mxedvelobaSi Rebuloben im adamianaTa ricxvs 

(raodenobas), visac metnaklebad Seexo sagangebo situaciebidan gamomdinare 

Sedegebi, sagangebo situaciebis farglebs gareT. 

gasuli saukunis 80-iani wlebis bolos sicocxlis saSualo 

Rirebuleba Seadgenda daaxloebiT 120 aTas dolars. magaliTisaTvis Tu  

SevniSnavT, rom, 1990w. yofili sabWoTa kavSiris erovnuli simdidre 

Seadgenda daaxloebiT 30 trilion maneTs, xolo mosaxleobis Rirebuleba 
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_ 100-200 trilion maneTs, mivalT im daskvnamde, rom nebismieri qlaqis 

mosaxleoba mniSvnelovnad Rirebulia, vidre TviT qalaqi. 

 pirdapir socialur zaralTan erTad arsebobs iribi, romelSic 

gamoyofen eTno-struqturul da socialur-fsiqologiur Semadgenlobebs. 

eTno-struqturuli zarali _ es ar aris mxolod xalxis daRupva, 

aramed es aris eTnosebis daRupva, rodesac xalxebi samudamod toveben 

samSoblos an romlebic istoriuli Rirebulebebis dangrevis Sedegad 

kargaven mas. 

im xalxis eTnikuri TviTSegnebis dakargva, romelmac samudamod 

datoves samSoblo an socialur-fsiqologiuri zarali mdgomareobs 

keTildReobis SegrZnebis saerTo SemcirebaSi momxdari ubedurebis simZimis 

qveS an nangrevebSi xangrZlivi cxovrebiT. 

 

  

 

 

ekonomikuri zarali 

 

 

sagangebo sitauciebisagan miRebuli ekonomikuri zarali mdgomareobs 

ZiriTadi fondebis (Senobebi, nagebobebi, mowyobilobebi, da a.S.), sabrunavi 

fondebis (nedleulis, sawvavis, naxevarfabrikatebis da a.S.), mza 

produqciis, mosavlis, pirutyvis, piradi qonebis da sxvaTa pirdapir 

danakargebSi. miRebulia, rom pirdapiri danakargebis daTvilisas 

mxedvelobidan rCebaT misi realuri sididis daaxloebiT 30%. 

 iribi ekonomikuri zarali warmoiqmneba xelidan gaSvebuli mogebis 

Sedegad (produqciis srulad miuRebloba da a.S.), sawarmoebSi arsebuli 

dazianebebis arsebobis dros, xalxisa da teqnikis mocdenisas avariul-

samaSvelo da saremonto-aRdgeniTi samuSaoebis ganxorcilebisas, 

TviTRirebulebis zrdis an produqciis xarisxis Semcirebisas, agreTve 

paralelurad momuSaveTa danaxarjebiT, romlebic iZulebulni xdebian 

gamoiyenon momaragebis, transportis sxvadasxva saSualebebi da a.S. 
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zaralis am saxem SeiZleba Seadginos 30-dan 40%-mde pirdapiri zarali, 

amasTan rac ufro metia masStabi da sirTule socailur-ekonomikuri 

sistemisa, miT maRalia iribi zarali. 

 

 

 

                    ekologiuri zarali 

 

 

buneba Tavis Tavs ekologiur zarls ar ayenebs. magram mas SeiZleba 

adgili hqondes bunebrivi teqnogenuri xasiaTis sagangebo situaciebisas. 

eqspluatirebuli bunebrivi resursebis pirdapir danakargebs 

uwodeben ekologiur-ekonomikur zarals. bunebrivi garemos (biosfero) 

danakargebs, miakuTvneben ekologiur zarals. 

arsebuli ekologiuri zaralis Sefaseba jerjerobiT mcirediT Tu 

pasuxobs bunebriv garemoze sagangebo situaciebisagan miyenebuli zaralis 

realur Sedegebs. magaliTad, ekologiur-ekonomikuri zaralis daTvlisas, 

industriuli ekonomikis kriteriumebze dafuZnebuli bunebrivi resursebi 

fasdeba am resursebis aRmoCenaze, gadamuSavebasa da momxmareblisaTvis 

miwodebaze gaweuli xarjebiT. miwis fasi iangariSeba sxvadasxva 

daniSnulebisaTvis da moxmarebisaTvis meijareze gadacemuli nakveTebis 

danaxarjebis sididiT, im dabrunebuli miwebis RirebulebiT, romlebic 

gafuWda samrewvelo moRvaweobis an ekologiuri zaralis Sedegad da 

saWiroeben aRdgenas. aRniSnuli miwis mflobeli (meijare) miwis fasis 

miuxedavad mainc Tanaxmaa gadaixados saxelSekrulebo Rirebuleba, 

miuxedavad sakuTari ekologiuri zaralisa, radganac misTvis es mainc 

momgebiania, ramdenadac danaxarjebi ekologiuri Sedegebis likvidaciaze 

iricxeba ganzogadebul ekonomikur maCveneblebSi (erTiani erovnuli 

produqti da .aS.). 
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1.4. sagangebo situaciebisagan miyenebuli 

zaralis Sefaseba 

 

sagangebo situaciebisagan miyenebuli zarali ikribeba aucilebeli da 

gardauvali DdanakargebiT. 

Aucilebeli danakargebi jamdeba mSeneblobis gaZvirebiTa da 

obieqtebis, satransporto da sainJinro sistemebis eqspluataciiT sagangebo 

situaciebis efeqtis Semcirebis an damatebiT dacviTi RonisZiebebis xarjze, 

saxsrebiT danaxarjebze da a.S. 

gardauvali danakargebi izomeba absolutur da fardobiT 

maCveneblebSi. absoluturi danakargebis sazoms, Cveulebriv, warmoadgens 

msxverplis, dangreuli Senobebis raodenoba da .aS. gamosaxuli naturalur 

da fulad maCveneblebSi. fardobiTi danakargebi izomeba mTliani 

dakargulis wiliT, magaliTad procentebSi, erTiani erovnuli 

produqtidan da .aS. es saSualebas iZleva Sefasdes danakargis simZime da 

moxdes danakargis Sevseba. sagangebo situaciebisas, upirveles yovlisa, 

gaiangariSeba absoluturi danakargebi gadawyvetilebebis swrafad misaRebad, 

dazaralebuli raionisaTvis, daxmarebis saxiT, avariul-samaSvelo zomebis 

gasatareblad. 

yofil sabWoTa kavSiris samoqalaqo TavdacvaSi da dsT-s qveynebSi 

SemuSavebulia sagangebo situaciebis Semdegi gradacia, romelic 

dafuZnebulia Sedegebis simZimeze: 

_ msxverplis raodenobiT: 

1) msubuqi sagangebo situaciebi, umsxverplo; 

2) saSualo simZimis _ msxerplis raodenobiT 10-mde; 

3) mZime _ 100-mde; 

4) sagangebod mZime _ 1000-mde; 

5) katastrofuli 1000-ze meti raodenobis msxverpli. 

_ mosaxleobis raodenobiT, romlebic imyofebian safrTxis qveS 

(saWiroeben evakuacias): 

1) umniSvnelo sagangebo situaciebi _ 100 kacamde; 
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2) saSualo saSiSroebis _ 1000 kacamde; 

3) saSiSi _ 10000kacamde; 

4) sagangebod saSiSi _ 10000-ze meti adamiani; 

_ dazianebuli teritoriis sididiT: 

1) sagangebo situaciebi, romlebic moicaven sawarmoebs; 

2) adgilobrivi _ erTi administraciuli olqis farglebSi; 

3) regionaluri _ meti vidre erT olqSi; 

4) kontinentaluri; 

5) globaluri. 

 

ekonomikuri zaralis mixedviT (1980-iani wlebis fasebSi): 

umniSvnelo sagangebo sitauciebi _ 100 aTas maneTamde; saSualo, didi da 

masStaburi sagangebo situaciebi, Sesabamisad, 1 milionamde, 500 milionamde 

da 500 milion maneTze meti. 

ubedurebebis dros daxmarebis gawevis ,,gaero’’-s biuro sagangebo 

situaciebs yofs Semdegnairad: 

1. SemTxvevebi _ xalxis sicocxlis xelyofis saSiSroeba; 

2. ubeduri SemTxvevebi; 

3. avariebi _ dazaralebulTa raodenoba 1000 kacamde; 

4. ubeduri SemTxvevebi da katastrofebi _ dazaralebulTa 

raodenoba 1 milionamde da 1 milionze meti adamiani. 

profesor s. i. miagkovis mier warmodgenili sagangebo situaciebis 

saerTo klasifikacia mocemulia cxrilis saxiT (cxr. 1.1.), racionalur-

ekonomikuri sistemebisaTvis Sedegebis siZneleebis mixedviT. sagangebo 

situaciebi, romelTa Sedegebis likvidireba xdeba araumetes ramodenime 

dRisa (mokle wvimebiT gamowveuli wyaldidobebi, erTeuli gzebis dazianeba 

da .aS.), mxolod msubuqad arRveven mosaxleobis cxovrebis reJimsa da 

sawarmoebis muSaobas, Cveulebriv ar iwveven sasicocxlo uzrunvelyofis 

sarezervo variantebze gadasvlas. magram aseTi gadasvla aucilebelia, Tuki 

sagangebo situaciebis Sedegebis likvidireba SesaZlebelia mxolod ufro 

xangrZlivi drois ganmavlobaSi, vTqvaT erT wlamde. 
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cxrili 1.1.  

 

danakargebis aRdgena sagangebo 

situaciebis 

kategoriebi 

mTlianad an 

nawilobriv 

vada 

sagangebo 

situaciebiT 

damdgari Sedegi 

albaTobis 

raodenoba 

ss/weli 

 

 

 

 

ss-1 Zalian 

msubuqi 

M 

 

 

 

mTlianad 

 

 

 

 

3 dReRame 

ZiriTadad 

komunikaciebis 

muSaobis moSla, 

daRupulTa ricxvi  

100-101 socialur-

ekonomikuri 

sistemis (ses) sxva 

danakargebi 

praqtikulad 

Zalian mcirea. 

 

 

 

 

101-102 

 

 

 

ss-2 msubuqi 

 

 

 

mTlianad 

 

 

 

1 wlamde 

dasaxlebuli 

punqtebis, 

sawarmoebisa da 

komunikaciebis 

dazianeba, mosavlis 

danakargi da sxva, 

daRupulTa ricxvi 

102-104-mde. 

 

 

1-10  

100-101 

 

 

 

 

ss-3 saSualo 

 

 

 

 

mTlianad 

 

 

 

 

5-7 wl-mde 

dasaxlebuli 

punqtebisa da 

sawarmoebis 

dazianeba da ngreva. 

mosavlis danakargi 

da sxva, magram 

socialur-

ekonomikuri 

 

 

 

 

10-1-100 
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sistemis (ses) 

bunebrivi 

safuZvlis 

arsebiTi zaralis 

gareSe. daRupulTa 

ricxvi 104-105-mde. 

 

 

 

 

ss-4 mZime, 

Zlieri 

 

 

 

 

nawilobriv 

 

 

 

 

7 welze 

zeviT 

mosaxleobisa da 

socialur-

ekonomikuri 

sistemis (ses) 

bunebrivi 

safuZvlis 

arsebiTi 

danakargebi. 

daRupulTa ricxvi 

105-106-mde. 

 

 

 

 

10-4-10-3 

 

 

 

 

ss-5 

gamanadgurebeli 

 

 

 

ekonomikis ngreva 

(zarali), romelic ar 

eqvemdebareba aRdgenas 

socialur-

ekonomikuri 

sistemis (ses) 

praqtikulad 

mTeli bunebrivi 

safuZvlis 

danakargi, misi 

arsebobis 

SwyvetiT. 

 

 

Tuki sagangebo situaciebisagan miRebuli danakargebi (Zlieri 

miwisZvrebi, wyaldidobebi da .aS.) aRdgenilia 5-7 wlis ganmavlobaSi, 

Sejerebulia kapitaldabandebebis amogebis vadasTan, mizanSewonilia dadges 

sakiTxi arCevis Sesaxeb sagangebo situaciebSi meurneobis dazianebuli 

elemenetebis iolad aRdgenasa da maT modernizebas Soris. 

 39



 

 40

moyvanili klasifikacia moicavs rig arsebul kerZo Skalebs, 

magaliTad, bunebrivi garemos dabinZurebis biologiuri saSiSroebis Skala 

(dbS), ekologiuri situaciebis simZimis Skala (esS), geologiuri garemos 

ekologiuri mdgomareobis Skala (ggmS) da sxva. 

sagangebo situaciebis _ III kategorias miekuTvneba arc Tu Zalian 

damangreveli miwisZvrebi, Zlieri wyaldidobebi, xangrZlivi gvalvebi da .aS. 

sagangebo situaciebis _ V kategoriis magaliTebs warmoadgenen 

Cernobilis atomuri eleqtrosadguris maxlobeli zonebi, mosaxleobis 

daRupvis SemTxvevebi warsulSi niadagebis damlaSebis gamo, miwebis 

gauwyloeba da datborvebi. 

pirveli da meore sagangebo situaciebi mosaxleobis umetesi 

nawilisaTvis usiamovno mdgomareobaa, romelic iwvevs gaRizianebas da .aS. 

mesame kategoriis sagangebo situaciebs SeuZliaT arsebiTad Secvalon 

socialur-fsiqologiuri mdgomareoba, emigraciis `afeTqebis” gamowveviT. 

sagangebo situaciebis meoTxe kategoria qmnis saerTo gulgatexilobas, 

iwveven cxovrebiseuli faseulebebis Secvlas da socialur ryevebs. 

sagangebo situaciebis mexuTe kategoria gadarCenili xalxisaTvis rCeba, 

rogorc cxovrebis damangreveli movlena. 

moyvanili monacemebi amtkiceben im faqts, rom sagangebo situaciebis 

Sedegad praqtikaSi zaralis Sefasebis safuZvlad miiReba, rogor wesi, 

adamianis sicocxlis xelyofis, an janmrTelobis dakargvis SesaZlebloba. 

es daxasiaTeba pirdapir ukavSirdeba dasaSveb risks, romelic Cveulebriv 

gaiangariSeba 1 welze adamianTa sicocxlis xelyofis sididiT, agreTve 

SesaZlebelia dasaSvebi riskis sxva moyvanili maCveneblebi, magaliTad 

Senoba-nagebobebis ngrevisas gamowveuli materialuri zarali da adamianTa 

sikvdilianobis ricxvi. 

 

 

 



Tavi 2. meToduri midgomebi avariebis analizis da 

riskis Sefasebisadmi 

 
2.1. Sesavali 

 

fizikis poziciidan, avaria es aris damangreveli arakontrolirebadi 

energiis an qimiurad (biologiuri, radiaciuli) aqtiuri komponentebis 

gamonTavisufleba. teqnologiuri sagangebo situaciebis, adamianis 

sawarmoo-sameurneo mowyobilobasTan mizez-Sedegobrivi kavSiris 

gaanalizebisas, SeiZleba gamoiyos, avariebis raodenobis da misi masStabebis 

zrdis mixedviT, sami jgufi: 

obieqturi (axasiaTebT ganviTarebuli mrewvelobis qveynebs) _ 

teqnologiuri datvirTvebisa da parametrebis amaRleba (wnevebis, 

temperaturebis, simZlavreebis, Zabvebis koncentraciis, siCqaris da a.S.) 

amaRleba, adamianis sawarmoo-sameurneo moRvaweobis gaZliereba, warmoebis 

koncentraciis amaRleba. 

subieqturi – ugulebelyofa, an arakompetenturi damokidebuleba 

samrewvelo usafrTxoebis sakiTxebisadmi, daSvebuli Secdomebi an 

defeqtebi proeqtirebisas, montaJisas da obieqtebis (sistemis) 

eqspluataciis stadiaze. 

specifikuri (qveynebisaTvis am etapze) _ ZiriTadi fondebis cveTa, 

rigi teqnologiebis CamorCeniloba, mowyobilobis arasakmarisi 

eqspluataciis done dacvis sistemebis, romlebic yovelTvis ar pasuxoben 

standartebs. 

absoluturi usafrTxoeba gaaCniaT mxolod im sistemebs, romlebsac 

saerTod ar gaaCniaT energetikuli potenciali, agreTve aqtiuri qimiuri 

da biologiuri komponentebi. sxva SemTxvevebSi avariis riski ar aris 

nulis toli. 

riskis Semcireba SeiZleba, mxolod SesaZlod mcire sidideebamde, 

dacvis safexurebis gazrdis, samedoobis amaRlebis, efeqturi kontrolis 

gazdris da reglamenturi samuSaoebis Tavisdrouli Sesrulebis xarjze. 
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2.2. avariaTa riski potenciurad saSiS obieqtebze 

 

 avariis albaTobis logika es aris ori an ramdenime arasasurveli 

SemTxvevis warmoSobis Sedegi (magaliTad, gazgayvanilobis hermetulobis 

mwyobridan gamosvla da dacviTi sistemis umoqmedoba). 

mecnierebaSi ganasxvaveben movlenaTa sam tips: determinirebuls, 

SemTxveviTsa da ganusazRvrels. SemTxveviTi da ganusazRvreli movlenebi 

SeiZleba warmoiSvas an ar warmoiSvas, anu maTi gamovlineba 

araerTmniSvnelovania. rogorc wesi avariebs adgili aqvT SemTxveviTi da 

ganusazRvreli movlenebis damTxvevis Sedegad, amitomac avariis warmoSobis 

saSiSroebas afaseben albaTobis maCveneblebiT. 

erT obieqtze avariis warmoSobis saSiSroebis Sefaseba SesaZlebelia 

riskis funqciis meSveobiT (Tundac erTi avariis albaToba obieqtze τ 

drois ganmavlobaSi): 

                                              Q=1-exp(-ωτ)                                                (2.1) 

sadac ω  avariaTa nakadis parametria; ωτ _ τ drois ganmavlobaSi obieqtze 

avariaTa raodenobis maTematikuri lodini [49]. τ drois ganmavlobaSi Ν 

eqspluatirebul momxdar  n avariaTa Soris Tundac erTi avariis 

albaTobis Sefaseba miiRebs saxes:  

                           ( )iNQ ωτ−−= exp1                     (2.2) 

avariaTa nakadis ω parametrs xandaxan uwodeben `teqnikur xarisxs”. 

an drois erTeulSi avariis albaTobas mraval  SemTxvevaSi igi 

warmoadgens damokidebel Sefasebas, maCvenebels avariis warmoSobis 

saSiSroebaze da gamoiTvleba Semdegnairad: 

 (2.3)          (2.3) 

 

ω 

avariisas adamianis sicocxlis xelyofas afaseben, rogorc 

`individualuri riski”, romelic ganisazRvreba Semdegi formuliT: 

 

    ( ) [ ]weliwad.daRup./ad.mosinddaRind .../ mmNnm ⋅Δ⋅= τω           (2.4) 
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sadac n  obieqtTa raodenobaa, romelzedac moxda avaria Δτ periodSi;    

N _ eqspluatirebuli obieqtebis raodenoba imave periodSi; mdaR _ 

daRupulTa saSulo raodenobaa erT obieqtze avariisas, mmom _ erT 

obieqtze momuSaveTa saSulo raodenoba. 

mosaxleobis daRupvis saSiSroebisas, romlebic obieqtis siaxloves 

cxovroben, mmom-is nacvlad, (2.4)-Si Caismeba mosaxleobis raodenoba, 

romlebic cxovroben saSiS zonaSi mmos. 

individualuri riski SeiZleba iyos teqnikurze naklebi an misi 

toli. magaliTad, aviakatastrofaSi, rodesac iRupeba TviTmfrinavis 

bortze myofi yvela adamiani, mdaR= mmom da ωind= ω. safrTxis Semcveli 

warmoebis saamqroSi individualuri riski tolia:           

                      ( )
mn

mNω ωτ= ≤⋅Δ ⋅ind
daR

mom

                (2.5)   

mosaxleobisaTvis (mmos), romlebic saSiS obiqtebTan cxovroben:                      

          ( )
mn

mNω ωτ= ⋅Δ ⋅ind
daR

mos

≤                       (2.6) 

aRsaniSnavia, rom cnebas `individualuri riski” sxvadasxva 

mkvlevarebi xsnian sxvadasxvanairad. es mcneba SeiZleba niSnavdes xalxis 

daRupvis maTematikur lodins, wlis ganmavlobaSi mocemul teritoriaze, 

an ramdenime movlenis albaTobebis namravls, romelTac mocemul 

teritoriaze SeuZliaT gamoiwvion adamianTa daRupva (magaliTad, avariaTa 

albaToba gamravlebuli Sedegebis albaTobaze). 

proeqtirebad an moqmed obieqtze avariis warmoSobis saSiSroeba 

SeiZleba miaxloebiT Sefasdes erTtipiuri obieqtebis avariaTa arsebuli 

statistikuri monacemebis mixedviT, anu fiqsirebuli gamocdilebis 

safuZvelze. es Sefaseba xorcieldeba (2.1.)-is gamoyenebiT. 

xarisxis maCveneblis mcire mniSvnelobisas (rodesac Nωτ≤0,1) N 

obieqtebs Soris avariis albaToba miaxloebiT emTxveva avariebis 

maTematikuri lodinis mniSvnelobas: 

            ( ) rNNQ ωτ ≈−−= exp1                          (2.7) 
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saidanac Cans, rom obieqtebis N-jer tiraJirebas mivyavarT, τ drois 

ganmavlobaSi, avariis albaTobis Tundac proporciul zrdasTan. 

ganvixiloT magaliTi. atomuri energoblokebis avariuli gaangariSeba 

avariaTa mravalwliani statistikis mixedviT. 

1986 wlis mdgomareobiT (Cernobilis atomuri eleqtrosaduris 

avariis weli) msoflioSi moxda oTxi avaria (МАГАТЭ)–s SkaliT simZimis 

5-dan 7 donemde, ori ruseTSi da TiTo-TiTo aSS-sa da inglisSi. Tuki 

miviRebT, rom msoflioSi am momentisaTvis funqcionirebda 370 birTvuli 

energobloki, romelTa eqspluataciis saSualo xangrZlivoba (pirobiTad) 

Seadgenda 11 wels, maSin avariaTa nakadis parametri (2.3)-idan gamomdinare 

tolia: 

( ) ( )aqt.weliavaria./re33 101098,0)11370/(4/ −− ≈⋅=⋅=Δ⋅= τω Nn    (2.8) 

 

anu energoblokis avariis sixSire (ganmeorebadoba) Seadgens 1-s 1000 

weliwadSi. magram qveyanaSi im dros moqmedebda 40 birTvuli energobloki, 

amitom Tundac avariis albaToba am blokebze 1 wlis ganmavlobaSi (2.2)-is 

mixedviT Seadgens: 

    
(2.9) 

 

anu 1 avaria 25 weliwadSi. es sidide, miuxedavaT misi daumuSaveblad 

maRali mniSvnelobisa, SeiZleba CaiTvalos Semcirebulad, ramdenadac yvela 

energobloki, gamoqveynebul statistikaSi, ar iyo Cernobilis (saSiSi 

konstruqciis mixedviT), analogiuri. 

 

 

2.3. misaRebi riskis donis SerCeva 

 

 `individualuri riski” SeiZleba gamoyenebul iqnas misaRebi riskis 

donis SesarCevad, ramdenadac mas SeuZlia Sefaseba adamianis fsiqologiuri 

wonasworobis, masze mosalodneli safrTxisas. individualuri riskis 

kriteriumi gamoaSkaravebulia sazRvargareTeli fsiqologebis mier, 
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romelTac daadgines, rom adamianTa umravlesoba subieqturad grZnobs Tavs 

srulad usafrTxod, Tuki daRupvis albaToba Seadgens 10-6, anu 1 Sanss 

milionidan. adamianTa mniSvnelovani nawili ganicdis aRelvebas, rodesac 

daRupvis albaToba Seadgens 10-5. 

amgvarad, individualuri riskis sidide warmoadgens fsiqologiur 

indikators adamianisaTvis da SeiZleba CaiTvalos misaRebi riskis doned. 

riskis es sidide 10-6 daedo safuZvlad usafrTxoebis standartebis 

momsaxure personalis da mosaxleobis usafrTxoebas. 

zemoT aRniSnuli miekuTvneba `iZulebiT” individualur risks, anu 

pirobebs, rodesac adamians ar Seswevs unari piradad moaxdinos moqmedeba 

situaciaze (izolirebulia gadawyvetilebis miRebaSi, marTvaSi da a.S.). 

`nebayoflobiTi” riskis fsiqologiuri zRurbli mniSvnelovnad maRalia, 

vidre `iZulebiTi”-s dros. magaliTad, mZRoli avtomobilis saWesTan, 

miuxedavad daRupvis riskisa 2,7⋅10-4, Tavs grZnobs ufro Tavdajerebulad, 

vidre igi mifrinavs, rogorc aviamgzavri riskiT 9⋅10-6. 

cxadia, misaRebi individualuri riskis done unda dadgindes 

sakanonmdeblo aqtiT. es done damokidebulia qveynis ekonomikur 

mdgomareobaze. zogierT ganviTarebul qveyanaSi igi 10-7 da 10-8 tolia. 

misaRebi riskis gamosavlenad, zogierTi eqspertebis mier 

SemoTavazebulia riskis ramodenime donis gamoyofa: msoflio, erovnuli da 

regionaluri, xolo potenciurad saSiSi obieqtis daproeqtebisas, riskis 

done SedarebiT minimaluria. 

obieqtis (sistemis) avariis albaTobis gamoTvla TiTqos 

SesaZlebelia arasasikeTo movlenebis gamoTvlebiT. magram yovelTvis ar 

aris garkveuli, Tu romeli movlenebi warmoadgenen arasasikeTo 

Tanmimdevrobas (jaWvs), ramdeni aseTi jaWvi arsebobs da rogoria albaToba 

am movlenebis. 

amitom faqtorebis mizez-Sedegobrivi kavSiris analizisaTvis, 

romlebic iwveven avariebs, sasargebloa movlenaTa da mdgomareobaTa 

grafikuli gamosaxvis gamoyeneba, romlis meSveobiTac TvalnaTliv Cndeba 
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saboloo Sedegebi da SesaZlebelia arasasikeTo Sedegebis daTvla. aseTi 

meTodi gamoiyeneba potenciurad saSiSi obieqtebis daproeqtebisas. 

magaliTis saxiT gavaanalizoT Senoba, romelmac miiRo dazianebebi 

(bzarebis saxiT). msgavs dazianebebs xSirad aqvs adgili Zvel SenobebSi. 

nax. 2.1-ze mocemulia dazianebis ganviTarebis samdonian movlenaTa ,,xe’’ 

(diagrama). diagramis Tavze mocemulia yoveli donis movlenaTa dasaxeleba. 

yoveli movlenaTagani ganixileba or alternatiul mdgomareobaSi: moxda 

Tu ara (adgili hqonda Tu ara). magaliTad, `norma-dazianeba” (mwyobridan 

gamosvla), an `ki-ara”, anu yovel diagramas SeuZlia mogvces ori 

ganStoeba. 

 

 

    a             b             g 

dazianeba P1 P2 P3 

dazianeba P1 P3 dazianeba P1 P3 

nax. 2.1. dazianebis ganviTarebis samdoniani diagrama 

a _ gamosavali mdgomareoba (komstruqciis gadatvirTva);             

b _ bzarebis ganviTareba;   g _ eqspluataciis Sewyveta; 

 

mocemul diagramas gaaCnia Semdegi Tvisebebi: yoveli Sedegis 

albaToba (movlenaTa Tanamimdevrobis yoveli jaWvi) tolia am movlenaTa 

albaTobebis namravlisa:  
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                                                         (2.10) 

 

Sedegebis albaTobis jami tolia erTis (rogorc arasruli jgufi 

araerToblivi movlenebisa): 

 

(2.11) 

yvela sasikeTo Sedegebis (an calke-arasasikeTo) dajamebiT, CvenTvis 

saintereso movlenisa (mwyobridan gamosvla, avariebi da a.S.). miviRebT 

albaTobas Tuki daigramaze yvela arsebuli Sedegebidan mxolod erTi 

(erTi jaWviT) aris arasasikeTo, anu iwvevs avariebs, maSin gamoTvla 

martivdeba da avariis albaToba SeiZleba dadgindes formuliT (2.10). 

ganxilul magaliTSi xuTi Sedegidan ori warmoadgens arasasikeTos. 

amitom (2.9)-is safuZvelze sistemis Senobis rRvevis albaToba: 

 

                                                         (2.12) 

xolo sapirisporo movlenis albaToba (sasikeTo Sedegebis): 

                                                         (2.11) (2.13) 

 

teqnikur sistemebSi nebismieri mwyobridan gamosvla (dazianeba) 

miekuTvneba SemTxveviT movlenebs. moyvanil magaliTSi es aris 

konstruqciis mwyobridan gamosvla (magaliTad, bzarebis gaCena da zrda). 

amgvari dazianebis albaTobis gamosamJRavneblad gamoiyeneba 

saimedoobis Teoriis cnobili standartuli meTodebi struqturul-

logikuri sqemis sistemis saimedoobis elementaruli gaTvliT. amasTan, 

aucilebelia elementebisa an kvanZebis mwyobridan gamosvlis statistikis 

Seswavla, ukeTesia _ dazianebaTa gadanawilebis kvanZebis codna. 

Cveulebriv, gadanawilebis kanonebi mJRavndeba dazianebaTa 

statistikidan SeTanxmebis kriteriumebis meSveobiT. Tuki ar arsebobs 

sakmarisi statistika, maSin gadanawilebis xasaiTi (kanoni) SeiZleba iqnas 

47 
 



miRebuli iribi meTodebis meSveobiT (kombinirebuli, aprioruli niSniT, 

entropiis maqsimumis principebis gamoyenebiT). 

moqmedi obieqtis (sistemis) avariis saSiSroebis Sesafaseblad 

periodulad unda tardebodes misi naturaluri gamokvleva (vizualuri da 

instrumentuli), mudmivi dakvirvebiT. miRebuli monacemebi muSavdeba 

Sesabamisi dargobrivi meTodebisa da eqspres-miTiTebebis meSveobiT, xolo 

Semdeg tardeba analizi proeqtTan da usafrTxoebis dasaSveb normativebTan 

Sesabamisobaze. analizis SedegebiT keTdeba daskvna obieqtis Semdgomi 

eqspluataciis SesaZleblobis an Sewyvetis, saSiSi defeqtebis aRmofxvris, 

gauTvalisiwinebeli remontis aucileblobis Sesaxeb. 

 

2.4. avariebis ganviTarebisa da SesaZlo zaralis 
prognozi 

 

 avariebi, iseve rogorc sxva fizikuri procesebi, rogorc wesi, 

eqvemdebareba formalizacias, anu utolobaTa sistemebiT (maTematikuri 

modelebiT) aRweras, rac saSualebas iZleva miviRoT movlenebis 

raodenobrivi Sefasebebi drosa da sivrceSi. 

yoveli potenciurad saSiSi oboeqtisaTvis, misi specifikis 

Sesabamisad, SeiZleba SemuSavdes (SeirCes) procesis ganviTarebis modeli, 

romelic axasiaTebs mocemul obieqts (rRvevis, xanZris, afeTqebis da .aS. 

modeli). modelisaTvis sawyis monacemebs warmoadgens obieqtis xasiaTi, 

misi teqnologia, saSiSi komponentebis Senaxvisa da gamoyenebis pirobebi da 

sxva monacemebi saproeqto da saeqpluatacio dokumentebidan, agreTve 

obieqtis usafrTxoebis deklaraciidan. 

qalaqSi mSeneblobisTvis, aucilebelia kompleqsuri modelis Seqmna, 

romelic avariebis jaWvuri reaqciebis Sesaxeb gafrTxilebis saSualebas 

iZleva. jaWvuri reaqciebi iZleva `dominos” efeqts. 

miRebul modelSi Cadebulia movlenaTa ganviTarebis arasasikeTo 

scenarebi, romelTa SesaZlo gamovlena aisaxeba konkretul generalur 

gegmaSi, adgilmdebareobis reliefSi, mSeneblobis simWidroveSi, klimatSi, 
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weliwadis droSi, qarebis mimarTulebis dadgenaSi, amindis pirobebSi da 

a.S. 

arsebiTad, aseTi prognozirebis saSualebas warmoadgens `samanqano 

eqsperimentis” anu ricxviTi eqsperimentis realizacia kompiuteruli 

teqnikiT da saWiroebs specialur programul uzrunvelyofas. igi iZleva 

garemoebis, agrTve zaralisa da saWiro resursebis prognozirebis 

saSualebas. 

am mxriv ganvixiloT magaliTebi cxovrebis uzrunvelyofis 

sistemebis saimedobaze. 

ganvixiloT saTbob-sawarmo saqvabe, romlis saimedoobis gaangariSeba 

sruldeba Semdegnairad: 

_ dgeba struqturul-logikuri sqema, dayofili elementebad, 

agregatebad da blokebad (nax. 2.2); 

_ gaiangariSeba yoveli agregatis, blokis da mTlianad saimedoobis 

parametrebi; 

_ xorcieldeba rezervirebis gaTvaliswinebiT saimedoobis 

parametrebis ganmeorebiTi gamoTvla (Seuferxebeli muSaobis dagegmili 

albaTobis Pdag. miRebamde). 

 

I

5 5 

logikuri sqema 

1-qvabi, 2- ventilatori, 3-kvamlgamwovi, 4-ekonomaizeri, 5-tumbo; 

   I - saqvabis agregatebi;  II - qseluri tumboebi; III - sakvebi tumboebi;            

IV - kondencirebis tumboebi;  V, IV -siTbogadamcemebi; 

49 
 



 

                   (2.14) 

 

sadac n=6  blokebis raodenobaa; Pj(τ) J-iuri blokis Seuferxebeli muSaobis 

albaToba τ drois ganmavlobaSi, aRdgenis gaTvaliswinebiT. 

 Pj(τ) Soris yvelaze ufro mTavar Tanamamravls warmoadgens qvab 

agregatis blokis mier siTbos Seuferxebeli gamomuSavebis albaToba 

Pj(τ)=Pgam. gaTbobis an saTbob-sawarmo saqvabisaTvis saWiro raodenobis 

siTbos gamomuSavebaSi Seferxebebi SeiZleba gamoiwvios erT-erTi muSa qvab 

agregatis mwyobridan gamosvlam, rodesac es Seferxeba emTxveva dabali 

temperaturis mdgomareobis periods. es periodi (saaTebSi) SeiZleba 

ganisazRvros saqvabis mier siTbos gamomuSavebis mixedviT gaiangariSeba 

siTbos raodenoba, romelsac uSvebs saqvabe erT-erTi qvabis mwyobridan 

gamosvlisas da siTburi datvirTvis xangrZlivobis grafikis mixedviT 

gamoiTvleba tgzR _ gare haeris zRvruli temperatura, romlis maCveneblis 

dabla ar iqneba uzrunvelyofili Tbogadacema, agreTve tdt dabali 

temperaturebis xangrZlivoba (naklebi, vidre tgzR).es xangrZlivoba miiReba, 

rogorc saangariSo periodi qvabagregatis blokis Seuferxebeli muSaobisa, 

anu τmuSaoba=τdabali temp. dasaSvebi dro blokis aRdgenisaTvis miiReba dro 

tipiuri Senobis gacivebisa, saTavsoebSi haeris temperaturis ganmsazRvrel 

minimalur temperaturamde.  

saimedoobis Teoriis formulebis mixedviT elementebisa da kvanZebis 

mwyobridan gamosvlisa da aRdgenis cnobili statistikisas Tvlian 

(angariSoben) agregatebisa da blokebis saimedoobis parametrebs saTanado 

TanmimdevrobiT. 

mocemulia qvabis tipi da misi erTeulovani simZlavre. saqvabis mier 

saWiro gasaSvebi energiis sididis mixedviT ganisazRvreba muSa 

qvabagregatebis saWiro raodenoba: 

                           ( )s.sqv.

s.Tb.

kQ
Qn
−

=
1

                       (2.15) 
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sadac Qs.Tb _ saangariSo gasaSvebi Tboenergiaa, Qqv _ qavabagregatis 

erTeulovani simZlavre; kss _ saqvabis sakuTari saWiroebisaTvis siTbos 

xarjvis wili. 

erTi qvabagregatis mwyobridan gamosvlisas ganisazRvreba 

Tboenergiis gaSveba: 

                      ( )( )s.sqv.gas.( knQQ −−= 111)-n             (2.16) 

 

erTi qvabagregatis mwyobridan gamosvlisas ganisazRvreba saqvabis 

mier siTbos Semcirebis koeficienti (qvabagregatebis blokiT) moxmarebis 

saTbob-saventilacio sistemebze 

                                                         (2.17) 

 

sadac  Qteq  teqnologiaze gasaSvebi saangariSo siTboa; Qgv - 

gasaSvebi saangariSo siTbo gaTbobasa da ventilaciaze.  

gare haeris saSualo temperatura dabali temperaturebis periodSi 

tolia:  

                                                        (2.18) 

 

erTi qvabagregatis mwyobridan gamosvlisas qvabagregatis blokis 

aRsadgenad dasaSvebi dro (romelic tolia tipiuri Senobis gacivebis 

xangrZlivobisa haeris minimalurad dasaSveb temperturamde tgzR saTavsoSi): 

           
( )
( )p

H
p

H

p
H

p
H

p

ttktt
ttktt

n
−−−
−−−

⋅=
δδ

δδβτ
das

zR

g λ               (2.19) 

 

sadac β Senobis siTburi akumulaciis koeficientia (miiReba 

sacnobaro an sacdeli monacemebiT; maTi arsebobis SemTxvevaSi miRebulia 

β=40sT). 

qvabagregatis saimedoobisa da qvabagregatis blokis parametrebs 

gansazRvraven formulebiT cx.2.1, sadac aRniSnulia λi μi elementebis 

(kvanZebis mwyobridan gamosavlisa da aRdgenis intensiuroba statistikis 

sacnobaro monacemebis mixedviT). 
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agregatis blokebi λ, 1/sT λ, 1/sT 

saqavabe agregatebi n bloki 

saqabeagregati 

λka=∑λi 

λk=nλka 

μ ka=∑λi/∑(λi/μ i) 

μ k=μ ka 

agregatis (normaluri) muSaobis albaToba τ-dan 

τb drois inetrvalSi 

P=exp[-λkτpexp(-μ kτb) P 

 

rodesac Pqv(qvabagr-is bloki)<Pdan, qvabagregatis SemadgenlobaSi 

gaTvaliswinebulia sarezervo qavabagregati (qvabagregatebi) da gamoTvla 

grZeldeba. qvabagregatebis blokis saimedoobis parametrebs gansazRvraven 

(2.13) formuliT. 

albaToba saqvabis Pblokis umtyunebo muSaobis saangariSo τd 

periodSi tolia: 

 

  (2.20) 

sadac: Δτ - dabali temperaturebis periodebisa da Seuferxebeli  

monakveTebis muSaobis saangariSo drois saaTebis raodenobaTa damTxvevaa; 

τgp(gaTbobis periodi) – gaTbobis periodis xangrZlivoba, sT τs=τdt. 

qvabagregatis blokis mier Tboenergiis saWiro raodenobis gaSvebis 

albaToba (masSi m rezervuli qvabagregatebis arsebobisas) 

                                                         (2.21) 

 

rodesac Pgp>Pdan, arCeuli varianti akmayofilebs Pdan, daniSnul 

(dagegmil) saimedoobas. 

zemoT moyvanilia qvabagregatebis blokis mier siTbos gaSvebis 

saimedoobis gaangariSebis Tanmimdevroba (bloki 1 nax. 2.1.), anu pirveli 

Tanamamravlis sidide Pj=I(τ)=Pgp formulaSi 2.1. saqvabis mier siTbos 

gaSvebis saimedoobis mowyobilobis danarCeni blokebidan yoveli maTganis 

Seuferxebeli muSaobisa, anu qseluri dguSebis blokisa Pj=II(τ), kvebis 

dguSebis blokisa Pj=III(τ) da a.S. saimedoobis Teoriis formulebis 

mixedviT, Tuki cnobilia λi  da μi Sesabamisi blokis elementebisaTvis 

(kvanZebisaTvis), rogorc wesi miiRebian sacnobaro statistikuri  

monacemebiT. amasTan, mwyobridan gamosvlis momentis damTxvevis 
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SesaZleblobis gaTvalisiwineba dabali temperaturebis dadgomis periodTan 

ar moiTxoveba, radganac nebismieris am blokidan mwyobridan gamosvlas 

calkeulad mohyveba saqvabis mwyobridan gamosvla mTlianobaSi. 

magaliTi 1. samrewvelo sawarmos saqvabis samedoobis gaangariSeba. 

daproeqtebuli saTbob-sawarmo saqvabisaTvis saWiro Tboenergiis gaSveba 

Seadgens QgaS=11,6 mvt, maT Soris saTbob-saventilacio datvirTva  

Qteqw=2,90 mvt. saqvabe iTvaliswinebs `de” tipis qvabebis air-mazuTis 

sawvavze. saWiroa airCes erTeulovani simZlavris qvabi, muSa da sarezervo 

qvabebis rodenoba, qvabagregatebis blokis mier saWiro siTbos gaSvebis 

Pmoc=0,95, saimedoobis uzrunvelsayofad. 

gare haeris zamTris saangariSo teqmperatura (civi xuTdRiani)  

tgs=-18°c. temperaturis absoluturi minimumi tminabs=-33°c. gatbobis sezonis 

saSualo xangrZlivoba τdep=4680sT. haeris saangariSo temperatura 

saTavsoSi ths=18°c. mwobridan gamosvlis periodSi haeris minimalurad 

dasaSvebi temperatura (saTavsos gacivebis temperatura) thdas=12°c. 

Senobebis siTburi (Tbo) akumulaciis koeficienti β=40sT. saqvabis 

sakuTari saWiroebisaTvis Tboenergiis wili ksak.saW.=0,05. saimedoobis 

parametrebi moyvanilia 2.2. cxrilSi. 

cxrili 2.2. 

qvabagregatis (`de” tipis qvabebiT) elemenetebis saimedoobis 

parametrebi 

elemenetebi λ, 1/sT μ, 1/sT 

saqvabe 8,01⋅10-4 0,0184 

ventilatori 5,05⋅10-5 0,168 

gamwovi 5,44⋅10-4 0,102 

ekonomaizeri 5,43⋅10-4  

ganvixiloT ori varianti sxvadasxva erTeulovani simZlavris mqone 

qvabebis saqvabeSi, 2-ze ara naklebi qvabis dayenebis moTxovnis 

gaTvaliswinebiT. 

varianti 1 _ qvabebi  `de”-10-14mg (Q=6,6mvt.) 

varianti 2 _ qvabebi  `de”-6,5-14mg (Q=4,2mvt.) 
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sawiro raodenoba `de”-10-14mg qvabagregatebisa n=11,6/[6,6(1-

0,05)]=185≈2. 

erTi qvabagregatis mwyobridan gamosvlisas saqvabis mier siTbos 

gaSveba tolia: 

 

QgaS.(n-1)=6,6(2-1)(1-0,05)≈6,26mvt 

             QgaS.(n-1)=6 

 

rodesac QgaS.(n-1)=6,26mvt, zRvruli temperatura tgzRv=-2°c, 

τsaang=τdab.temp.=800sT (0,0913 wlis). 

sadac τsaang - umtyunebo muSaobis saangariSo droa, τdab.temp – dabali 

temperaturis periodi 

                                            k=(6,26-2,9)/8,7=0,387; 

k – saqvabeSi siTbos danakargis koeficienti  

  

                                    tgare=0,5(-33-2)=-17,5°c 

 

τaRddas=40ℓn 1,13
387,0

1818
5,1712

387,0
1818

5,1718

=

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

⎟
⎠
⎞

⎜
⎝
⎛ −

+
+

⎟
⎠
⎞

⎜
⎝
⎛ −

+
+

sT=0,00148weli, 

λqv.agr.=23⋅10-41/sT=20,2 1/weli 

μqv.agr.=23⋅10-4/(605⋅10-4)=0,038 1/sT=333 1/weli 

μsaqv.= μqv.agr.= 333 1/weli 

λsaqv. _ saqvabis umtyunebo muSaobis albaToba; 

λi _ qvabebis umtyunobis intensivoba; 

μqv.agr _ qvabagregatebis umtyunebo muSaobis albaToba; 

μsaqv _ saqvabis elementebis aRdgenis saimedobis parametri mtyunebis            

statistikuri monacemebis mixedviT; 

μqv.agr _ qvabagregatebis elementebis aRdgenis saimedobis parametri. 

qvabagregatebis blokis umtyunebiTi muSaobis (P) albaToba τaRddas 

drois ganmavlobaSi, arRgenis gaTvaliswinebiT: 
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                     P=exp[-λsaqv.⋅ τsaangexp(-μsaqv.⋅ τaRddas)]= 

          =exp[-40,4⋅0,0913exp(-333⋅0,00148)]=0,105       

 

ganvsazRvroT qvabagregatebis blokis saimedoobis parametrebi, `DE-

10-14ГМ» tipis sarezervo saqvabiT (dautvirTavi saburavi SezRuduli 

SesaZleblobiT), roca n=2 da m=1 

n – `DE-10-14ГМ» tipis qvabagregatis raodenobaa 

m – sarezervo qvabis raodenoba; 

λsaqv.=(2⋅20,2)2/333=4,9 1/weli 

μsaqv.=333⋅2=666 1/weli 

qvabagregatis blokis umtyunebo muSaobis (Pqv.umt) albaToba τaRddas 

drois ganmavlobaSi rezervis gaTvaliswinebiT: 

                     Pqv.umt= exp[-4,9⋅0,0913exp(-666⋅0,00148)]=0,848 

qvabagregatebis blokis umtyunebo muSaobis saagariSo periodis, 

dabali temperaturis SenarCunebis periodTan damTxvevis (P) albaToba  

                        { } ( ) ( ) 591,018004860/280030 =+−−⋅=>ΔτP  

qvabagregatebis blokis mier saWiro raodenobis Tboenergiis gaSvebis 

albaToba (erTi sarezervo qvabagregatis arsebobisas) aRmoCnda ufro 

dabali, vidre daniSnulisa:  P=1-(1-0,848)⋅0,591=0,91 

avariebma an teqanikurad mwyobridan gamosvlam, rasac mohyveba 

Tboenergiis mTliani an nawilobrivi gaTiSva, SeiZleba gamoiwvion 

warmoebis mocdena, produqciis wuni, agreTve haeris parametrebis darRveva, 

rac iwvevs Sromisunarianobis daqveiTebas, mwarmoeblurobis Semcirebas, 

zrdis personalis daavadmyofebis SesaZleblobas. 

zarali, avariidan an mtyunebidan gamomdinare, wlis ganmavlobaSi, 

fulad gamosaxulebaSi, Sedagens: 

 

                                               y=aNτdr+bN                        
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sadac a – dolari/sT-Si, b – dolari/ mtyunebis konstantaze 

                                    a=Yxel+ Yqarx+( kf- kTviTR.)B,B 

 

sadac Yxel – muSaTa xelfasi, roca ar xdeba produqciis gamoSveba 

dolar/sT. 

Yqarx – qarxnis danakargi, roca ar xdeba produqciis gamoSveba dolar/sT. 

kf  – gamosaSvebi produqciis fasi dol/erT. prod. 

kTviTR – produqciis TviTRirebuleba dol/erT. prod. 

B – mwarmoebloba, sawarmos normaluri funqcionirebis dros erT.prod./sT. 

( kf- kTviTR.) B – mocdenisas mogebis danakargi dolar/sT. 

 

          b= Ywuni+ Ydanadg. mwy. gamos.+ Yteqn.proc. aRdgen. SeuZlebloba dol/mtyuneba 

 

N – mtyunebaTa ricxvi weliwadSi, mtyuneba/weliwadi; 

τdr – TiToeuli mtyunebis aRdgenis dro sT.  

Y zaralis saSualo sidide SeiZleba ganvsazRvroT rogorc mytunebaTa 

maTematikuri lodinis funqcia N  weliwadSi da sistemis (TaRd) aRdgenis 

xangrZlivobiT: 

                              NbTNay += aRd                   (2.22) 

sadac a  – dol/sT;   b  – dol/mtyunebis konstantaze 

N da TaRd sidideebi SeiZleba ganvsazRvroT λsist. mtyunebaTa intensivobisa 

da μsist. sistemebis aRdgenis mniSvnelobebis meSveobiT. mtyunebaTa 

statistikidan im elementebisaTvis aris es parametrebi cnobili, 

romlebisganac Sedgebian sistemebi, qvesistemebi, blokebi. (anu cnobilia λi 

da μi).  

 

zaralis saSualo sidide y  SeiZleba vipovoT rogorc N  

weliwadSi dazianebaTa maTematikuri lodinis funqcia da TaR. sistemis 

aRdgenaTa xangrZlivobebi:  

                 NbTNay b +=                            (2.23) 

sadac a dol/sT; b dol/mtyunebis konstantaze.  

56 
 



mtyunebaTa ganawileba eqvemdebareba puasonis kanons, xolo mocdenis 

(aRdgenis) xangrZlivoba _ eqsponencialurs. sidideebi N  da TaR. SeiZleba 

ganvsazRvroT dazianebaTa intensiurobis λsist. da sistemis aRdgenis  μsist. 

mniSvnelobis meSveobiT. magram dazianebaTa statistikidan es parametrebi 

cnobilia mxolod im elementebisaTvis, romelTaganac Sedgebian sistemebi. 

qvesistemebi, blokebi, anu cnobilia λi da μi. amitom saWiroa 

Tbomomaragebis sistemis saimedoobis struqturul-logikuri sqemis 

Sedgena, xolo Semdeg, saimedoobis Teoriis aparatis gamoyenebiT Sesabamisi 

saangariSo formulebis SerCeva da N  da TaR. sistemebis gamoTvla.   

ganvixiloT samrewvelo sawarmos erT-erTi tipis sistema 

Tbomomaragebis, romelic Sedgeba qvesistemebisagan: saqvabe da Tbotrasebi. 

Sesabamisi struqturul-logikuri sqema mocemulia nax. 2.4.-ze. 

 

 

  
1 2 3 4

1 2 3 4 

5      6

 
1 2 3 4

nax. 2.4. sawarmos siTbomomaragebis sistemis 

saimedo muSaobis struqturul-logikuri sqema 

-  agregatebi,         - agregatis blokebi,   - - qvesistemebi. 

1 - qvabi, 2 – ventilatori, 3 – gamwovi, 4 – ekonomaizeri, 5 – 

milgayvaniloba, 6 – urduli. 

I _ muSa qvabi, II _ sarezervo qvabi, III, IV, V _ mkvebavi tumboebis 

bloki, V _ wyalmomaragebis bloki. 
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mixedviT

 elementebidan

 

 

         

 

 

 

  

(2.24)

(2.25) 

(2.26)

(2.27) 

2,33 2,33 3,09

( ) ( )2 2 22BD y a T N b N⎡ ⎤= + +⎣ ⎦  

zaralis sididis gazrdis albaTobis gansazRvra SeiZleba ori 

xerxiT: zaralis ganawilebis kanonis agebiT, rogorc ori SemTxveviTi 

argumentis kanonis kompoziciis (monte-karlos meTodi) an zaralis 

ganawilebis dispersiis gamoTvliT, normaluri ganawilebis cxrilebis 

gamoyenebiT, im varaudiT, rom kompozicia ganawilebulia normalurad. 

d milis diametri mm, TaR. – sistemis aRdgenis saSualo dro, sT. 

λLseqciebis
seqciebis
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samrewvelo sawarmos Tbomomaragebis sistema Sedgeba sawarmoo 

saqvabiT (ori muSa qvabagregati qvabebiT) da ormiliani TbotrasiT sigrZiT 

1km (orgayvanilobis diametriT 200m da rva saketiT). TbomomaragebaSi 

mwobridan gamosvlad (dazianebad) iTvleba erT-erTi qvabagregatis an 

Tbotrasis mwobridan gamosvla. saqvabis danarCeni mowyobilobebis 

saimedooba gaangariSebis mizniT ar aris gaTvaliswinebuli. saWiroa 

ganisazRvros wliuri zarali Tbomomaragebis sistemaSi (dazianebis 

arsebobisas Seferxebebi orTqlis miwodebaSi) da wliuri zarali saqvabeSi 

erTi sarezervo qvabagregatis damontaJebisas. gaangariSebaSi gamoyenebul 

unda iqnas Semdegi pirobiT RirebulebiTi maCveneblebi: 

 

  ywun 

    kTv 

     kqa 

   Bmw 

     kf 

(2.18) 

(2.9) 

 
 
 

ganvsazRvroT 

(2.27) 

(2.20)

(2.12) 

(2.10) 

(2.11) 

 ganvsazRvroT 
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maTematikuri 

sistemis aRdgenis saSualo dro  

zaralis maTematikuri lodini 

 

dolari 

(2.26) (2.27)2.3

dolars.

(2.14) 
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(2.22) 

(2.22) 
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