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winasityvaoba

winamdebare saxelmZRvanelos mixedviT momzadebuli profesionali SeZ-
lebs xeliT eleqtrorkaluri SeduRebis samuSaoebis Sesrulebas samSene-
blo moedanze. saxelmZRvaneloSi Sesulia Tavebi romlebSic ganxilulia: 
zogadi samSeneblo unar-Cvevebi, xeliT eleqtrorkalur SeduRebasTan daka-
vSirebuli sakiTxebi, aseve dasaqmebisa da biznesis warmarTvisaTvis saWiro 
unar-Cvevebi.

es saxelmZRvanelo SemuSavda amerikis SeerTebuli Statebis saerTaSori-
so ganviTarebis saagentos (USAID) profesiuli ganaTlebis proeqtis farg-
lebSi saqarTvelos ganaTlebisa da mecnierebis saministrosTan, profesiuli 
swavlebis centrebis maswavleblebTan, swavlebisa da dargis eqspertebTan 
da kerZo seqtoris warmomadgenlebTan TanamSromlobiT da Seiqmna saqarT-
velos ganaTlebisa da mecnierebis saministros profesiuli swavlebis yvela 
centrisTvis, sadac students aswavlian da amzadeben dargis specialistad 
Camoyalibebis mizniT.

profesiuli swavleba gulisxmobs samuSaos moZiebis da profesiuli wins-
vlis unar-Cvevebisa da profesiuli codnis kombinirebulad dauflebas. cod-
naze dafuZnebuli saswavlo programa moswavlisagan moiTxovs Tavisi unar-
Cvevebis praqtikaSi warmoCenas. xeliT eleqtrorkaluri SeduRebis saswavlo 
programa Sedgeba xelobis SeswavlisaTvis saWiro Teoriuli nawilebis, Se-
sabamisi gakveTilebisa da davalebebisagan. TiToeuli modulis an davalebis 
Sesrulebis Semdeg, Sefasebis instrumentebis meSveobiT ganisazRvreba cod-
nis done, rac amartivebs Sefasebas da iZleva koreqtirebis saSualebas. cod-
naze damyarebuli swavlebis programebi saSualebas iZleva:
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•	 Sefasdes studentis saWiroebebi, misi rogorc Zlieri, ise susti mxare;

•	 ganisazRvros swavlebis miznebi swavlebis monawilis saWiroebidan gamom-
dinare;

•	 swavlebis miznebidan gamomdinare, uzrunvelyofil iqnes studentze ori-
entirebuli swavleba;

•	 Sefasdes studentis profesiuli daxelovnebis done.

yoveldRiuri intensiuri saswavlo procesi moicavs rogorc saklaso 
oTaxSi, ise uSualod samuSao garemoSi muSaobas, ris Sedegadac studenti 
iZens Teoriul da praqtikul codnas. davaleba TandaTan rTuldeba, rac 
studentisagan met gulisxmierebasa da sibejiTes moiTxovs.

sawyisi profesiuli momzadebis programa Sedgenilia saqarTveloSi ar-
sebuli Segirdobis tradiciis mixedviT, rac gulisxmobs Segirdis mier 
ostatisagan axali unar-Cvevebis aTvisebas. Tanamedrove klasSi saxelobo 
momzadeba xorcieldeba realuri samuSao situaciis modelirebis, an samuS-
aoze instruqtorisagan xelobis Seswavlis gziT, an damsaqmebelTan SromiT, 
romelic muSaobis procesSi aswavlis Segirds xelobas.

saswavlo programa SemuSavda e. patonis saxelobis SeduRebisa da monaTe-
save teqnologiebis saqarTvelo-ukrainis saerTaSoriso samecniero-teqni-
kuri centr “interveldTan” urTierTTanamSromlobiT. saswavlo kursis das-
rulebis Semdeg students eqneba profesiuli ganaTleba da is unar-Cvevebi, 
romelic Zalze dasafasebelia samuSao ubanze. kursdamTavrebuls mieniWeba 
Sesabamisi kvalifikacia.
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Sesavali

SesaerTebel nawilebis gaxurebiT maT Soris Soris atomTSorisi kav-
Sirebis damyarebis da (an) plastikuri deformaciiT aragasarTi SeerTebebis 
miRebis process SeduReba ewodeba.

SeduReba erT-erTi Zalian gavrcelebuli teqnologiuri procesia. mas 
miekuTvneba TviT SeduReba, daduReba, SeduReba rCilviT, rCilva, Sewebeba, 
dafrqveva da sxva.

SeduRebis meSveobiT erTmaneTTan aerTeben sxvadasxva liTons, maT Senad-
nobebs, zogierT keramikul masalebs, plastmasebs, SuSebs da sxvadasxvagvar 
masalebs. liTonebis da maTi Senadnobebis SeduRebas yvelaze ufro metad 
iyeneben axali konstruqciebis nagebobebSi, sxvadasxva nakeTobis, manqanebisa 
da meqanizmebis damzadebisa da SekeTebisas, orferovani masalebis Seqmnisas. 
SeiZleba nebismieri sisqis liTonis SeduReba. umravles SemTxvevaSi Sena-
duRi SeerTebis simtkice arafriT ar Camouvardeba ZiriTadi liTonis simt-
kices. SeduReba SeiZleba Sesruldes miwaze, wylis qveS, kosmosSi. nakerebis 
SeduReba SesaZlebelia nebismier sivrcobriv mdebareobaSi.

SeduRebis pirveli umartivesi meTodebis warmoSoba miekuTvneba adamianis 
mier liTonebis aTvisebis sawyis periods. arqeologiur muzeumebSi Semonax-
ulia nakeTobebis nimuSebi, romlebic Sesrulebulia SeduRebiT da miekuT-
vneba VIII-VII  aTaswleuls Cvens eramde.

pirvel rigSi aTvisebuli iyo 
spilenZisa da zogierTi misi Senad-
nobis SeduReba mWedlobiT. rodesac 
liToni xurdeboda 300-4000C-mde. Sem-
deg adamianebma iswavles liTonis 
mcire naWrebis Selxoba (Sednoba) da 
nakeTobebis keTeba liTonis qvis an 
Tixis formebSi Casxmis gziT – ase 
warmoiSva CasxmiTi xelovneba. aman 
miiyvana adamiani CasxmiTi SeduRebis 
Seqmnamde: SesaerTebel detalebs aT-
avsebdnen formaSi, SeerTebis adgil-
Si ki asxamdnen Txevad liTons. ufro 
gvian napovni iqna SedarebiT dabal 
temperaturaze dnobadi liTonebi, 
warmoiSva rCilvis meTodi _ bevr Sem-
TxvevaSi SedarebiT moxerxebuli da 
mwarmoebluri. uZvelesi ostatebis 
mravalsaukunovanma gamocdilebam 
da xelovnebam SeduReba da rCilva 

miiyvanes srulyofilebamde. maTi nakeTobebis nimuSebi mravlad gvxvdeba 
muzeumebis koleqciebSi.

rkinis aTviseba adamianis mier daiwyo mxolod II  saukuneSi Cvens welTaR-
ricxvamde. marTalia adamiani farTod iyenebda rkinas, magram didxans ver 
adnobda mas dnobis maRali temperaturis gamo. ostatTa Taobebis Sromis 
Sedegad Seiqmna da srlyofilebamde mivida rkinis samWedlo SeduReba. rkina 
“SeduRebis simxurvalemdec” rom iyos gavarvarebuli, ar dneba, magram rbili 
da plastikuri xdeba da SesaZlebelia misi SeduReba dawnexiT an uros dar-
tymiT. am SemTxvevaSi xdeba liTonis myar mdgomareobaSi SeerTeba.

saqarTvelos erovnul muzeumSi 
daculi q. vanSi aRmoCenili antikuri 

oqromWedlobis nimuSi Zv.w.aR. V saukune
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saSemduReblo teqnikis ganviTarebaSi revoluciuri roli Seasrula gax-
urebis axalma wyaroebma: mZlavri eleqtrodeni, teqnikurad sufTa JangbadSi 
wvadi airebi da sxva. maT uzrunvelyves SeduRebis zonis koncentrirebuli 
gaxureba da Zalze maRali temperaturis miReba, ramac SeduRebis arsebuli 
xerxebis sruli modernizebis saSualeba Seqmna. amasTan mkveTrad gaizarda 
SeduRebis mwarmoebloba.

eleqtruli rkali proeqtoruli teqnikis, eleqtroSeduRebis ganviTarebis, 
eleqtrometalurgiisa da eleqtroenergetikis Seqmnis safuZveli gaxda.

“rkali” eleqtrul ganmuxtvas in-
gliselma qimikos-mkvlevarma g. devim 
uwoda.

1849 wels amerikelma k. stetma pat-
enti miiRo eleqtrobis meSveobiT 
liTonTa SeerTebaze. Tumca es paten-
ti praqtikaSi ar ganxorcielebula.

eleqtroSeduRebam Semdgomi ganvi-
Tareba pova n. slavianovis samuSaoeb-
Si. n. slavianovma daamuSava rkaluri 
SeduRebis teqnologiuri da metal-
urgiuli safuZvlebi. man gamoiyena 
flusi haerisagan saSemduReblo aba-
zanis liTonis dacvisaTvis.

1904  w. seqtemberSi inJinerma oskar kelbergma gamoigona liTonis ele-
qtrodi, romlis zedapirzec danafari iyo. danafari icavs nakeris liTons 
haeris mavne zemoqmedebisagan (Jangva da daazoteba) da stabilurs xdis rka-
lis wvas. dafaruli eleqtrodebis gamoyenebam sakmaod gazarda SenaduRi 
nakeris xarisxi.

SeduRebis ganviTarebasa da Camoya-
libebaSi gansakuTrebuli roli iTa-
maSa akademikosma e. patonma, romelmac 
1929 wels SeduRebis laboratoria 
moawyo, xolo 1934  wels kievSi Camoay-
aliba eleqtroSeduRebis instituti.

meqanizebuli rkaluri SeduRebis 
ganviTarebis axali etapi daiwo ga-
suli saukunis 30-iani wlebis bo-
los, ukrainis nacionaluri akademiis 
eleqtroSeduRebis institutis mec-
nierebma daamuSaves SeduRebis axali 
xerxi – flusis qveS avtomaturi Se-
duReba.

flusis qveS SeduReba, saSemduReblo rkalis simZlavris gazrdis da gare-
momcveli haerisagan sadnobi sivrcis saimedo izolaciis xarjze, saSualebas 
iZleva mkveTrad gaizardos procesis warmadoba, gaumjobesdes Sromis piro-
bebi da miviRoT masalebisa da eleqtroenergiis sagrZnobi ekonomia.

damcav airSi rkaluri SeduRebis xerxma sawarmoo xasiaTi miiRo gasuli 
saukunis ormocian wlebSi. airi SeduRebis zonis dasacavad jer kidev 1928 
wels pirvelad gamoiyena amerikelma mecnierma a. aleqsanderma. Tumca am xe-
rxma damcavi airis miRebis sirTulis gamo samrewvelo gamoyeneba ver pova. 
mdgomareoba Seicvala amerikaSi (aSS) heliumisa da argonis, xolo ssrk-Si 

eleqtruli ganmuxtva

xeliT eleqtrorkaluri SeduReba
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naxSirorJangisa da sxvadasxva airis 
narevis gamoyenebis Semdeg.

saSemduReblo teqnikis ganviTa-
reba mWidrodaa dakavSirebuli siT-
bos axali wyaroebis mikvlevasTan 
liTonebis dnobisaTvis. erT-erTi ase-
Ti wyaro aris vakuumSi eleqtronebis 
koncentrirebuli dineba, ris safuZ-
velzec Seqmnilia SeduRebis axali 
saxe – eleqtronul-sxivuri SeduReba. 
es SeduReba sakmaod farTod gamoiy-
eneba Zneldnobadi qimiurad aqtiuri 
liTonisa da Senadnobis, agreTve mra-
vali specialuri foladis SeerTebi-
sas.

bolo ori aTwleulis manZilze 
SeduRebisaTvis sakmaod efeqturad 
gamoiyeneba optikur-kvanturi genera-
tori – lazeri. axlo momavalSi SeiZleba didi miRwevebi hqondes ganviTare-
basa da samrewvelo gamoyenebaSi sxivuri SeduRebis procesebs.

Tumca, dResac, xeliT rkaluri SeduReba da-
faruli liTonuri (calobiTi) eleqtrodiT, 
SedarebiT universaluri da martivi xerxia 
liTonebis urRvevi SeerTebis Sesasrule-
blad.

imisda miuxedavad, rom mrewvelobaSi far-
Todaa gamoyenebuli meqanizebuli SeduRebis 
sxvadasxva xerxi, xeliT rkaluri SeduRebis 
xerxis gamoyeneba SenaduRi liTonuri kon-
struqciebis damzadebisaTvis yovelwliurad 
izrdeba. amitom mecnierebi muSaoben liTonis 
dafaruli eleqtrodebiT xeliT rkaluri Se-
duRebis srulyofaze.

rkaluri SeduReba damcav airSi

SeduReba lazeris gamoyenebiT
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zogadi samSeneblo 

unar-Cvevebi
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usafrTxoebis wesebi 

samSeneblo moedanze 

profesiul saqmianobaTa udi-
desi nawili garkveul safrTxeebTan 
aris dakavSirebuli. didi mniS-
vneloba aqvs am safrTxeebis 
dadgenasa da maT Tavidan acilebas, 
Tanac TiToeulma muSakma unda 
izrunos rogorc sakuTar, ise sxve-
bis usafrTxoebaze. 

sakmaod xSiria ubeduri Se-
mTxvevebi mSeneblobisas, rac iwvevs 

samuშao drois gacdenas, Sromis 
unaris srulad an nawilobriv da-
kargvas da sikvdilsac ki. ubedur 
SemTxvevaTa ricxvi maqsimalurad 
Semcirdeba muSaobisas usafrTxo-
ebis normebis dacviT.  

usafrTxoeba samuSao 

adgilze 
amerikis SeerTebuli Statebis 

profesiuli usafrTxoebisa da jan­
dacvis administraciis (OSHA) mier 
warmodgenili statistikuri monace­
mebis Tanaxmad ubedur SemTxvevaTa 
5% saxifaTo pirobebiT aris gamow­
veuli, xolo 95%-saxifaTo qme-
debebiT. muSaki, romelic ar icavs 
usafrTxoebis normebs, damcavi 
aRWurvilobis miuxedavad, sxvaze 
xSirad xdeba ubeduri SemTxvevis 
msxverpli. muSakisaTvis usafrTxo-
ebis normebis swavlebiT SesaZlebe-
lia saxifaTo qmedebebis Tavidan 
acileba. usafrTxo muSaoba gu-
lisxmobs, rom muSaki kargad unda 
icnobdes im iaraRebs, aRWurvi-
lobasa da masalebs, romelTac 
iyenebs da, rac kidev ufro mniSvne-
lovania, unda fiqrobdes usa-
frTxoebaze.  

muSakis usafrTxoebis wesebis 
codnis gaRrmavebis mizniT SeiZleba 
ramdenime martivi meTodis gamoye-
neba: testireba imis dasadgenad Tu 
ramdenad icis iaraRebisa da aRWur-
vilobis saTanadod gamoyeneba; 
usafrTxoebis zomebze saubari 
samuSaos dawyebamde da misi mimdi-
nareobisas; usafrTxod muSaobis 
meTodebis demonstrireba da da-
nergva, kompaniis mier usafrTxo-
ebis sakuTari wesebis SemuSaveba.  

usafrTxoebis uzrunvelsayo-
fad aucilebelia kontraqtoris, 
samuSaoTa mwarmoeblebisa da yvela 
muSakis erToblivi Zalisxmeva. Tu 
moxda ubeduri SemTxveva, yvelam 
erToblivad unda imsjelos, Tu ram 
gamoiwvia da rogor iyo SesaZlebe-
li misi Tavidan acileba.  

 kvlevebi gviCvenebs, rom yvela-
ze xSirad ubeduri SemTxvevis 
gamomwvevi mizezebia:  
 Sortisa da sportuli 

fexsacmlis tareba; 
 damcavi niRbis gamouyenebloba 

ngrevisas; 

ar arsebobs muSakis janmr-

Telobasa da usafrTxoebaze 

mniSvnelovani samuSao an 

amocana!  

am TavSi gaecnobiT usafrTxoebis 

normebs, romelTa dacva aucile-

belia muSaobisas. 
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samuSaos usafrTxod warmoebis meTodebi  

samuSao moedanze yvelam unda icodes Tu 

rogor aicilos Tavidan ubeduri 

SemTxveva. yovel muSaks unda hqondes 

sxvis mimarT pasuxismgeblobis grZnoba. 

ama Tu im xelobis Seswavlisas usafr-

Txod muSaobis unar-Cvevebis gamomu-

Savebas iseTive mniSvneloba eniWeba, 

rogorc xelsawyo – iaraRebis gamoyene-

bis teqnikis srulyofilad dauflebas. 

 winamdebare wignSi aRwerilia 

samuSaoTa usafrTxo warmoebis meTodebi. amasTan udidesi mniSvneloba 

aqvs yvelaze usafrTxo meTodebis gamoyenebas. qvemoT mocemulia is 

miTiTebebi, romelTa Sesrulebac, Tqvens keTilgonierebasTan erTad, 

uzrunvelyofs Tqvens usafrTxoebas: 

�� damcavi niRbis gamouyenebloba azbestis mocilebis an saizolacio 

samuSaos dros; 

�� damcavi saTvalis gamouyenebloba; 

�� radialur-gadasaWreli Carxisa da saxerxi Carxis garsacmebis 

gamouyenebloba; 

�� damcavi sayurisis gamouyenebloba;  

�� xaraCoze muSaobis usafrTxoebis wesebis darRveva. 

�� winamdebare wignSi aRwerili normebis dacvisas yovelTvis 

gamoiCineT sifrTxile, yuradReba da keTilgoniereba; 

�� daicaviT samuSaos usafrTxod warmoebis normebi. ar isargebloT 

mokle SemovliTi gzebiT, ramac  SeiZleba safrTxe SegiqmnaT Tqven 

an sxvebs; 

�� ar moadunoT yuradReba Tqveni samuSaos mimarT. 

�� yovelTvis SeamowmeT eleqtrodanadgaris usa-

frTxoeba. darwmundiT, rom eleqtrogayvaniloba 

ar aris gadatvirTuli da eleqtroaRWurviloba-

sa da rozetebs aqvs saTanado damiweba. ar gamo-

iyenoT eleqtroaRWurviloba nestian adgilebSi;�
�� yovelTvis gaecaniT saRebavis, gamxsnelisa da 

sxva produqciis taraze arsebul etiketebs. am 

produqciis gamoyenebisas uzrunvelyofil unda iqnes saTanado 

ventilacia. gaiTvaliswineT aseve yvela sxva gafrTxileba; 

�� yovelTvis gaecaniT aRWurvilobis gamoyenebis Sesaxeb mwarmoeblis 

instruqciebs, gansakuTrebiT Tu isini gafrTxilebebs Seicavs; 

�� yovelTvis gamoiyeneT Sesabamisi damcavi aRWurviloba, spectansac-

mlis, saTvalis, yuris sacobebis, niRbis, damcavi Cafxutis da Ceqmis 

CaTvliT; 

�� yovelTvis gamoiyeneT rezinis an samuSao xelTaTmanebi qimiur 

masalasTan muSaobisas, xis masalis gadaadgilebisa da dasawyo-

bebisas, betonTan muSaobisas, msxvili konstruqciebis mSeneblobisas. 

�� xerxvis an silis WavliT xexvis dros yovelTvis gamoiyeneT saxis 
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damcavi niRabi. toqsikur nivTierebebTan da 

gamxsnelebTan muSaobisas gamoiyeneT gamfil-

travi respiratori; 

�� yovelTvis atareT Tvalebis damcavi 

aRWurviloba, gansakuTrebiT eleqtroiaraRe-

biT muSaobisas an liTonis liTonze an be-

tonze dartymisas. magaliTad, satexiT     

betonis amotexisas SesaZlebelia natexebis 

gafantva;  

�� dauSvebelia muSaobisas farTo tansacmlis, 

gaxsnili manJetebis da samkaulebis tareba. 

grZeli Tma ukan unda iyos Sekruli; 

�� gaxsovdeT, rom saxifaTo situaciaSi drois 

simciris gamo refleqsebma SeiZleba ver 

gadagarCinoT travmisagan. yvelaferi 

zedmiwevniT swrafad xdeba. iyaviT frTxilad! 

�� yovelTvis moarideT xelebi danis, frezis, saWrisis mWrel pirs; 

�� yovelTvis orive xeliT, mtkiced gekavoT mrgvali xerxi;  

�� samuSao adgili yovelTvis sufTa unda iyos; 

�� dauSvebelia samuSao adgilze garToba. arasodes ubiZgoT da ar 

daartyaT sxva adamians samuSao adgilze; 

�� daakvirdiT sad dadixarT. ar irbinoT; 

�� sworad aswieT simZime, ise, rom is awvebodes fexebs da ara xerxe-

mals. simZimis awevisas zurgi gamarTuli unda iyos, muxlebi 

moxrili, Tavi aweuli. Tu tvirTi Zalian mZimea, iTxoveT daxmareba. 

mSeneblobaze momxdari travmebis 20%-is mizezi simZimis awevaa; 

�� arasodes moaTavsoT masala an sagani Sverilze, kibesa an xaraCoze, 

saidanac is SeiZleba Camovardes; 

�� arasodes imuSaoT simaRleze, Tu gaqvT simaRlis SiSi, Tavbru, ner-

viulobT an guli gerevaT; 

�� SeamowmeT kibeebi da xaraCoebi gamoyenebamde; 

�� unda icodeT, sad aris ganlagebuli saxanZro aRWurviloba da 

SegeZloT misi gamoyeneba. yovelgvari travmis SemTxvevaSi dauyovneb-

liv aRmouCineT dazaralebuls pirveladi daxmareba; 

�� moaxseneT zedamxedvels saSiSi pirobebis an usafrTxoebis wesebis 

darRvevis Sesaxeb; 

�� ar gamoiyenoT gaumarTavi an wundebuli iaraRi da aRWurviloba; 

�� ar imuSaoT narkotikisa da alkoholis zemoqmedebis dros; 

�� ar moswioT samuSao adgilze; 

�� gamoiCineT sifrTxile axlad aSenebuli agurisa da blokis konstru-

qciebis, CarCoebis, mobaTqaSebuli kedlebisa da Selesili fasadebis 

siaxloves. Tu samSeneblo xsnari ar aris Sekruli, kedeli SeiZleba 

Camoingres. Camovardnili fila SeiZleba travmis mizezi gaxdes; 

�� SeiswavleT saerTaSoriso gamafrTxilebeli niSnebis mniSvneloba; 

�� nu miendobiT iRbals. iswavleT samuSaos warmoeba usafrTxoebis 

normebis dacviT.  
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Sesabamisi Cacmuloba 

usafrTxoebis teqnikis 

mniSvnelovani aspeqtia 

samuSaosaTvis Sesaferisi 

tansacmlis tareba. am mxriv samuSao 

adgilze usafrTxoebis uzrunvelsa-

yofad aucilebelia Semdegi wesebis 

dacva: 

�� tansacmeli karg mdgomareobaSi 

unda iyos; 

�� perangis saxeloebi an aikeceT, 

an daamagreT RilebiT; 

�� perangi Catanebuli unda iyos 

SarvalSi; 

�� SearCieT iseTi Sarvali, rome-

lsac ara aqvs gadasakeci 

boloebi. Tu Sarvals gadasake-

ci boloebi aqvs, CamouSviT 

isini; 

�� ar ataroT mokle Sarvali; 

�� atareT foladiswveriani, sqel-

lanCiani samuSao fexsacmeli an 

Ceqma; 

�� samuSao adgilze yovelTvis 

gexuroT Cafxuti; 

�� atareT damcavi xelTaTmanebi; 

�� saSiS masalasTan muSaobisas 

gaikeTeT Tvalebis damcavi 

mowyobiloba – damcavi saTvale 

an saxis damcavi niRabi; 

�� grZeli Tma aikeceT Cafxutis 

qveS. 

 

iaraRisa da mowyobilobis 
usafrTxo gamoyeneba  

�� iaraRis sufTad da gamarTul 

mdgomareobaSi Senaxva amcirebs 

ubeduri SemTxvevis risks; 

�� gaxsovdeT, rom qafCa da satexi 

mWreli iaraRebia da muSaobisas 

saWiroa sifrTxile, rom ar 

daziandes Tqven gverdiT mo-

muSave adamiani; 

�� eleqtromowyobilobebis gamo-

yenebisas saWiroa usafrTxoebis 

sagangebo zomebis dacva; 

�� gamoyenebamde darwmundiT, rom 

aRWurviloba sufTaa; 

�� duRabsarevTan, qvasaWrel xerx-

Tan da silaWavlur aparatTan 

muSaobisas yovelTvis unda 

gekeToT Tvalis damcavi aRWur-

viloba; 

�� gamoiCineT gansakuTrebuli sif-

rTxile eleqtroduRabsarevTan 

muSaobisas. daayeneT duRab-

sarevi swor adgilas. CatvirT-

visas arasodes SeyoT niCbis 

tari duRabsarevSi; 

�� duRabsarevSi masalis Catvir-
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Tvisas arasodes gaswioT 

saduRabe niCabi gisosebs miRma; 

�� nu ecdebiT duRabsarevis 

SigniT SeRwevas roca is 

CarTulia da muSaobs; 

�� arasodes CatvirToT aparatSi 

dadgenil moculobaze meti; 

�� gamoyenebis win myarad daamag-

reT mTeli aRWurviloba. araso-

des gamoiyenoT mcire an didi 

eleqtroiaraRebi, Tu isini ar 

arian myarad damagrebuli; 

�� qvasaWreli xerxis gamoyenebisas 

moarideT xeli xerxis mWreli 

nawilis moZraobis traeqtorias; 

�� eleqtroaRWurvilobis gamoye-

nebisas daicaviT mwarmoeblis 

instruqcia usafrTxo eqsplu-

ataciasTan dakavSirebiT; 

�� arasodes gamoiyenoT eleqtro-

iaraRi Tu daRlili xarT an 

miRebuli gaqvT alkoholi an 

narkotiki; 

�� arasodes gamoiyenoT eleqtro-

xerxi xis an milis patar-patara 

nawilebad dasaxerxad. patara 

nawilis moxerxvisas gasaxerxi 

sagani kargad unda iyos 

damagrebuli; 

�� arasodes gamocvaloT xerxis 

piri an frezis kbili, Tu 

eleqtrokvebis sadeni qselidan 

ar aris gamorTuli. amomrTve-

lis gaTiSva ar kmara, radgan, 

SesaZlebelia is SemTxveviT 

SexebiT CairTos; 

�� yovelTvis miaqcieT yuradReba 

Tu rogor muSaobs esa Tu is 

iaraRi, rom Tavidan aiciloT 

travma; 

�� yovelTvis gaxsovdeT iaraRis 

SesaZleblobis zRvari. nu 

ecdebiT romelime iaraRiT im 

samuSaos Sesrulebas, romlis-

Tvisac is ar aris gamiznuli; 

�� eleqtroiaraRis gamoyenebisas 

yovelTvis daamagreT mcire 

zomis dasamuSavebeli sagnebi 

Carxsa an sxva samuSao 

zedapirze; 

�� ar imuSaoT susti ganaTebis 

dros; 

�� ar gamoiyenoT blagvi iaraRi. an 

gaalesineT igi, an TviTon 

iswavleT misi galesva; 

�� xerxvisas ar gaamagroT dasa-

xerxi sagani Tqveni fexiT an 

sxeulis sxva nawilis meSve-

obiT; 

�� arasodes ataroT jibiT mWreli 

da maxvili iaraRebi, rogoricaa 

dana, sadgisi da satexi. am 

iaraRebis tareba dasaSvebia 

mxolod specialuri qamris 

saSualebiT, romelsac aqvs 

tyavis jibeebi an konteinerebi; 

�� akrifeT da saTanadod SeinaxeT 

iaraRebi; 

�� silaWavluri aparatis gamoyene-
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usafrTxoebis  normebi 
xaraCoze  muSaobisas 

��
xaraCoze muSaobisas gansakuT-

rebuli sifrTxilea saWiro. qvemoT 

mocemuli xaraCoze muSaobis 

usafrTxoebis normebi aRebulia 

amerikis SeerTebuli Statebis xa-

raCoebisa da samagrebis institu-

tis rekomendaciebidan.  

��  gamoyenebamde SeamowmeT 

aRWurviloba;  

�� aRWurviloba gamarTul mdgomareobaSi unda iyos; 

�� regularulad SeamowmeT xaraCoebi, rom darwmundeT maT 

usafrTxoebaSi; 

�� Tu eWvi geparebaT xaraCoebis usafrTxoebaSi, mimarTeT momwodebels; 

�� saTanadod moawyveT sayrdeni dgarebi xaraCoebisaTvis da gamoiyeneT 

sayrdeni filebi; 

�� uswormasworo zedapirze mosargebad xis solebis nacvlad gamoiye­

neT sayenebeli xraxnebi; 

�� xaraCos aRmarTvisas Sveulasa da Tarazos meSveobiT SeamowmeT misi 

dayenebis siswore;  

bisas daicaviT kani da saxe specialuri tansacmlisa da 

aRWurvilobis saSualebiT; 

�� ar gamoiyenoT gacveTili eleqtrosadeni; 

�� darwmundiT, rom gza da samuSao farTobi Tavisufalia rezinis 

milebisagan; 

�� gamoyenebis Semdeg gawmindeT aRWurviloba da meqanizmebi; 

�� eleqtroaRWurvilobas sistematurad unda Cautardes momsaxureba,  

unda Semowmdes  maTi muSaobis gamarTuloba.  

 

darwmundiT, rom eleqtroaRWurviloba damiwebulia. 
moacileT eleqtrosadeni  miwas. arasodes amuSaoT 
eleqtroaRWurviloba tenian pirobebSi Sesabamisi 
damiwebisa da saTanado usafrTxoebis zomebis dacvis 
gareSe.    ! 
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�� saimedod daamagreT yvela jvaredini kavSiri. ar acocdeT am kavSi­

rebze; 

�� xaraCoebi saTanadod miamagreT kedelTan ankerebiT, 9-metriani in­

tervaliT sigrZesa da 7,5-metriani intervaliT simaRleze; 

�� koSkuris tipis gadasatani xaraCo, gadaxris Tavidan asacileblad, 

unda daamagroT; 

�� xaraCos baqnis yvela Ria gverdsa da boloSi moawyveT saTanado 

moajirebi, Sua gadaRobva da bortebi; 

�� eleqtrogadamcem xazTan axlos xaraCos mowyobamde miiReT konsul­

tacia eleqtromomaragebis samsaxurisgan; 

�� xaraCoze muSaobisas ar gamoiyenoT kibe an msgavsi daniSnulebis 

TviTnakeTi mowyobiloba;  

�� dauSvebelia xaraCos gadatvirTva Warbi woniT;  

�� xaraCos ficrad gamoiyeneT mxolod is masala, romelmac gaiara 

saTanado Semowmeba da vargisia. ficarfenilis pirgadadeba minimum 

30,5 sm-s unda Seadgendes da sayrdenis centridan 15 sm-iT unda iyos 

gamoweuli;  

�� gadasatani xaraCos gadaadgilebisas, ar SedgeT masze; 

�� xaraCos moxsnamde daamagreT an moacileT baqanze arsebuli yvela 

masala da aRWurviloba; 

�� yovelTvis, rodesac xaraCo ar moZraobs, misi gorgolaWebi unda 

damagrdes muxruWebiT;  

�� nu SeecdebiT gadasatani xaraCos gadaadgilebas saTanado daxma­

rebis gareSe; 

�� sayenebeli xraxnebi gadasatan xaraCoebze 30.5 sm-ze metad ar unda 

iyos gamoSverili;  

�� moawyveT  diagonaluriLUUhorizontaluri kavSirebi xaraCoebis 

ZirTan da sagoravi zedapiridan yovel 6 metrSi; 

�� gadasatan xaraCoze konsolis gamoyenebisas yovelTvis gaiTvalis­

wineT gadayiravebis SesaZlebloba; 

�� samuSao baqnis simaRle maqsimum oTxjer SeiZleba aRematebodes amave 

baqnis sayrdeni nawilis minimalur siganes; 

�� ar SeiZleba xaraCoze muSebisa da aRWurvilobis dasaSveb wonaze 

oTxjer meti wonis moTavseba;  

�� yvela xaraCo da damxmare aRWurviloba unda damontaJdes mwarmoeb­

lis instruqciis Sesabamisad.  
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usafrTxoebis normebi kibeze 
muSaobisas 

samuSao moedan-
ze xSirad ga-
moiyeneba kibe. 
qvemoT mocemu-
li usafrTxo-
ebis normebis 
dacviT SesaZ-
lebelia kibiT 
sargeblobasTan 
dakavSirebuli 
ubeduri SemTx-
vevebis Tavidan 
acileba.  
 

darwmundiT, rom kibe gamarTul 
mdgomareobaSia; 

moarideT kibe fexiT mosi-
aruleTa da avtotrasnportis 
saval gzebs;

daayeneT kibe myar da Tanabar 
zedapirze; 

ar daayenoT kibe svel an moli-
pul zedapirze; 

darwmundiT, rom kibis safexu-
ri, romelzec gegmavT asvlas, 
kibis zeda bolodan minimum 1 
metriT aris daSorebuli; 

yovelTvis moaTavseT kibe sa-
Tanado kuTxiT myari sayrdenis 

mimarT, rom Tavidan aiciloT 
misi dacureba; 

arasodes dadgeT kibis yvelaze 
zeda safexurze; 

kibeze asvlisas iaraRebi aita-
neT mxarze gadakidebuli Can-
TiT; 
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�� Tu mosalodnelia kibis 

dacureba, sTxoveT vinmes misi 

qvemodan daWera.                             

usafrTxoebis normebi qimiur 
nivTierebebTan muSaobisas  

Tu aucilebelia qimiuri niv-

Tierebis gamoyeneba, gamoiCineT sif-

rTxile masTan muSaobisas. zogi-

erTi qimiuri nivTiereba, romelsac 

kalatozi iyenebs, iwvevs damwvrobas 

an mxedvelobis dakargvas. aqedan 

gamomdinare, Zalze mniSvnelovania 

yvela wesis guldasmiT dacva. Tu 

zustad ar iciT, rogor unda mo-

epyroT ama Tu im qimiur nivTiere-

bas, iTxoveT daxmareba.  

qimiur nivTierebasTan muSa-

obisas aucilebelia specialuri 

damcavi aRWurvilobis tareba. qimi-

uri nivTierebisagan dasacavad gamo-

iyeneba rezinis xelTaTmanebi, damca-

vi saTvale da damcavi tansacmeli. 

qimiuri nivTierebis kanze an TvalSi 

moxvedris SemTxvevaSi sasurvelia, 

rom samuSao adgilTan axlos iyos 

wyali. gaecaniT gawmendis Ronis-

Ziebebs qimiuri nivTierebis daRvris 

SemTxvevaSi.  

cementi, samSeneblo xsnari an 

kiris duRabi SeiZleba kanis dam­

wvrobis mizezi gaxdes, ramac Sesa-

Zlebelia gamoiwvios mtkivneuli 

iarebis warmoqmna, infeqciis SeWra 

da amputaciis saWiroebac ki. Tu 

zemoaRniSnuli nivTierebebi Tqven 

kanze moxvda, dauyovnebliv Camo-

ibaneT didi raodenobis wyliT.  

usafrTxoebis normebi 
betonTan muSaobisas  

(amerikis SeerTebuli Statebis 

portlandcementis asociaciisagan ) 

qvemoT mocemulia portland 

cementTan an betonTan momuSave 

yvela adamianisaTvis sasargeblo 

ramdenime martivi wesi. samuSao 

adgilze ganTavsebuli unda iyos 

Sesabamisi gamafrTxilebeli niSne-

bi, rom mimdinareobs samSeneblo 

samuSaoebi. ucxo pirTa Semosvlis 

aRsakveTad gamoiyeneba Robeebi, 

zRudeebi da gamafrTxilebeli ni-

Snebi. samuSao adgili unda iyos 

sufTa da milagebuli, raTa mini-

mumamde iqnes Semcirebuli muSakis 

travmis riski.  

gaufrTxildiT Tvalebs  

cementTan an betonTan muSa-

obisas udidesi mniSvneloba aqvs 

Tvalis saTanadod dacvas. Tvali 

SeiZleba daazianos mtverma, betonis 

Sxefma an sxva ucxo saganma. zogi-

erTi samuSaos Sesrulebisas mizan-

Sewonilia damcavi niRbis an gver-

diTi damcavi firfitebis mqone 

saTvalis gamoyeneba. gaxsovdeT, rom 

mxedveloba fasdaudebelia. daica-

viT Tqveni Tavi da Tvalebi 

usafrTxoebis Sesabamisi aRWurvi-

lobis gamoyenebiT da muSaobis 

dros iyaviT frTxilad.  

gaufrTxildiT zurgs
 
betonis dasamzadeblad saWiro msxvili 

Semavseblebi, qviSa da wyali mcire 

moculobiTac ki SeiZleba sakmaod 

mZime iyos. mZime masalis awevisas 

gamarTeT zurgi, moxareT fexebi da 

tvirTi maqsimalurad axlos geWi-

roT sxeulTan. ar moatrialoT 

weli tvirTis awevis an gadatanisas. 

ar daizianoT zurgi mZime tvirTis 
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tarebiT. umjobesia, daxmareba 

iTxovoT. imuSaveT TaviT da ara 

zurgiT.  

maqsimalurad gamoiyeneT meqa-

nikuri aRWurviloba da betoni rac 

SeiZleba axlos moaTavseT misi 

dasxmis saboloo adgilTan. Raris, 

tumbos an urikis saSualebiT beto-

nis miwodebis Semdeg is niCbiT unda 

miswioT (da ara aswioT) saboloo 

daniSnulebis adgilamde. betonis 

mosasworebelad gamoiyeneba mokle-

tariani, oTxkuTxapiriani niCabi an 

specialuri xelsawyo. betonis ho-

rizontaluri moZraoba (miweva) did 

manZilze zedmet Zalisxmevas iTxovs 

da SeiZleba aseve gamoiwvios be-

tonis komponentebis ganSreveba.  

moerideT moqmedebas, romelic 

iwvevs mtvris haerSi moxvedras. sa-

erTo an adgilobrivi ventilaciis 

meSveobiT SesaZlebelia haerSi 

mtvris Semcvelobis dasaSvebi nor-

mis farglebSi SenarCuneba. gamoiye-

neT respiratori cudi ventilaciis 

pirobebSi, iq, sadac  haerSi mtvris 

Semcveloba dasaSveb normaze maRa-

lia an Tu mtveri iwvevs dis-

komfortsa da gaRizianebas. moeri-

deT mtvrian garemoSi didxans yof-

nas. 

gaufrTxildiT kans 

axaldasxmul betonTan muSa-

obisas saWiroa sifrTxile, raTa 

Tavidan aiciloT kanis gaRizianeba 

an qimiuri damwvroba. kanis, Tvalisa 

da tansacmlis axaldasxmul be-

tonTan xangrZlivma kontaqtma Se-

iZleba gamoiwvios sakmaod mZime, maT 

Soris mesame xarisxis damwvroba. 

Tu gaRizianeba didi xnis ganmav-

lobaSi ar moSuSda, mimarTeT eqims. 

Tu kanis damwvroba Rrmaa an vrce-

li, dauyovnebliv iTxoveT samedici-

no daxmareba.  

axaldasxmuli betonis kanze 

zemoqmedebis ZiriTadi faqtorebia: 

qviSam, romelic Sedis axal-

dasxmuli betonis SedgenilobaSi 

SeiZleba gamoiwvios daucveli kanis 

gaxexva.  

cementi da portlandcementi 

aris tute bunebis, Sesabamisad, sve-

li kaustikuri betoni da sxva 

cementis narevebi Zlieri fuZeebia 

(pH 12 – 13). Zlieri fuZe Zlieri 

mJavas msgavsad azianebs da wvavs 

kans.  

swrafad myarebadi portland-

cementi higroskopiulia. is wyals 

iwovs. faqtobrivad portlandce-

ments gamyarebisaTvis wyali sWir-

deba. is wyals iwovs nebismieri 

masalidan, romelsac exeba, maT 

Soris kanidanac. 

damcavi tansacmeli ar unda 

gaiJRinTos axaldasxmuli betonis 

sisveliT, radgan gaJRenTili tan-

sacmeli tute an higroskopiul 

zemoqmedebas axdens kanze.  

unda gekeToT wyalgaumtari 

xelTaTmani, gecvaT grZeli saxelo-

ebiani perangi da grZeli Sarvali. 

Tu muSaobisas aucilebelia axal-

dasxmul betonSi dgoma misi gadaad-

gilebis an mosworebisas, CaicviT 

maRalyeliani rezinis Ceqma, rom 

masSi betonma ar SeaRwios.  

kanis gaRiazianebis Tavidan 

acilebis saukeTeso saSualebaa xe-

lis xSirad dabana pH neitraluri 

sapniTa da sufTa wyliT. 
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betonis dasxma da gamoyvana  

betonis gamoyvanis dros 

sxeulis dacvis mizniT axaldasxmu-

li betonis zedapirsa da muxlebs, 

idayvebs, xelebs da a.S. Soris 

moTavsebuli unda iyos wyalgaumta-

ri sadebebi. axaldasxmuli betonis 

TvalebTan an kanTan kontaqtis 

SemTxvevaSi guldasmiT CamoibaneT 

betoni sufTa wyliT. axaldasxmuli 

betoniT gaJRenTili tansacmeli 

dauyovnebliv unda gaavloT sufTa 

wyalSi, radgan dauSvebelia kanTan 

misi xangrZlivi kontaqti. 

xangrZlivi an mwvave usiamovno 

simptomebis SemTxvevaSi mimarTeT 

eqims.  

axaldasxmul betonTan muSa-

obisas yoveli samuSao dRis dasaw-

yisSi CaicviT sufTa tansacmeli, 

dRis bolos miiReT Sxapi an 

abazana.  

usafrTxoebis normebi 
armaturis gamoSveril 
ReroebTan muSaobisas 

�  armaturis gamoSveril ReroebTan 

muSaoba saxifaToa da yvelam, vinc 

aseT adgilas muSaobs, unda daicvas 

usafrTxoebis normebi.  

 Zabvis qveS myof sadenebTan 

muSaobisas grZeltariani sagluvis 

tari damzadebuli unda iyos saizo-

lacio masalisagan an dafaruli 

unda iyos saizolacio safariT, 

eleqtrodeniT dazianebis Tavidan 

asacileblad.  

armaturis wvetian boloze 

wamogebis  riskis Tavidan asaci-

leblad dauSvebelia muSaoba ver-

tikalurad gamoSverili armaturis 

Reroebis zemoT, Tu Reroebis 

boloebi ar aris  sacmebiT dafa-

ruli. armaturis Reroebi dafaru-

li unda iyos sacmebiT, xis ficre-

biT an sxva msgavsi mowyobilo-

bebiT.  

svel (gaumyarebel) beton-

Tan, samSeneblo xsnarTan, 

cementTan an cementis na-

revTan kontaqtma SesaZle-

belia gamoiwvios kanis gaRizi-
aneba, mZime (mesame xarisxis) 
qimiuri damwvroba an Tvalis 
seriozuli dazianeba. am masa-

lebTan xSiri kontaqti SeiZleba 

gaxdes gaRizianebis da/an aler-

giuli dermatitis mizezi. amgvar 

masalebTan muSaobisas gaikeTeT 

wyalgaumtari saTvale an Tvalis 

saTanado damcavi aRWurviloba, 

CaicviT grZelsaxeloebiani peran-

gi da grZeli Sarvali. Tu auci-

lebelia svel betonSi dgoma, 

gamoiyeneT maRalyeliani wyalga­

umtari Ceqma, romelSic betoni 

ver SeaRwevs. dauyovnebliv Ca-

moibaneT kanidan sveli betoni, 

samSeneblo xsnari an cementis 

narevi. am masalebis TvalSi 

moxvedris SemTxvevaSi dauyo-

vnebliv gamoibaneT Tvali sufTa 

wyliT. aRniSnul masalebTan 

  ! 

tansacmlis saSualebiT� arapir-

dapiri kontaqti iseve saSiSia, 

rogorc uSualo. aqedan gamom-

dinare, tansacmlidan dauyov-

nebliv unda CamorecxoT sveli 

betoni, samSeneblo xsnari, ce-

menti an cementis narevi. xan-

grZlivi an mwvave simptomebis 

SemTxvevaSi mimarTeT eqims. 
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Si moxvedris SemTxvevaSi, saWiroa 

Tvalis gamorecxva sufTa wyliT. 

Semdeg dazianebuli saswrafod unda 

waiyvanon eqimTan. 

eleqtrobasTan dakavSirebuli 

ubeduri SemTxvevisas xeliT ar Se-

exoT dazianebuls. upirveles yov-

lisa, gaTiSeT eleqtroba. Tu eleq-

trobas ver TiSavT, gamoiyeneT mSra-

li xis naWeri.  

darwmundiT, rom samSeneblo 

moedanze aris pirveladi samedicino 

daxmarebis kompleqti. daadgineT 

misi mdebareoba manam, sanam moxdeba 

ubeduri SemTxveva. gaxsovdeT pirve-

li daxmarebis kompleqtis adgil-

mdebareoba da darwmundiT, rom is 

Seicavs saTanado wamlebsa da 

saSualebebs.  

armaturis Reroebze SemTxve-

viT wamogebis safrTxisagan Tanam­

SromelTa da ucxo pirTa dasa-

cavad, armaturis gamoSverili 

boloebi an unda gadaiRunos, an 

unda daifaros specialuri fola-

diT daarmaturebuli plastmasiT, 

romelsac firfitis formis sacms 

uwodeben. dauSvebelia muSaoba 

Reroebis boloebis am an raime 

sxva saxis aRWurvilobiT dafarvis 

gareSe. sokos formis sacmis 

saSualebiT SesaZ-

lebelia nakawrebi-

sa da sxva mcire 

dazianebebis Tavi-

dan acileba, mag-

ram am formis 

sacmi ver dagicavT 

armaturis Rero-

ebze SemTxveviT wamogebis safrT-

xisagan.  

Eleqtro- an mbrunavi saxexi 

aparatis gamoyenebisas sakon-

trolo amomrTvelma avtomaturad 

unda gaTiSos Zabva, rodesac 

operatori xels moacilebs saxe-

lurs. ar gamoiyenoT samagri an 

raime sxva sagani amomrTvelis 

funqcionirebis darRvevis mizniT.  

pirveladi daxmareba 

Tu samuSao 

adgilze vinme 

dazianda, mas 

dauyovnebliv 

unda gauwion 

daxmareba.  re-

komendebulia, 

rom yvela mu-

Sakma gaiaros 

pirveladi da-

xmarebis kursi.  

Tu muSis kanze moxvda iseTi 

qimiuri nivTiereba, rogoricaa kiri, 

samSeneblo xsnari an cementi, 

aucilebelia maTi dauyovnebliv 

Camobana. qimiuri nivTierebis Tval-

pirveladi daxmarebis Sesaxeb 

damatebiTi informaciisaTvis Se-

giZliaT mimarToT saqarTvelos 

wiTeli jvris sazogadoebas Sem-

deg misamarTze: 

kaxiZis quCa �15, saqarTvelo,  

Tbilisi, 1002,  

telefoni: +995 32 961092 
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daalageT sworad frTxilad aswieT 

simZime 

  

CayareT nagavi      unda gadamuSavdes 

  

gasasvleli� lifti 

saerTaSoriso 
gamafrTxilebeli niSnebi �

�SeiswavleT yvela gamafrTxilebeli 

niSani. �

  

Aar moswioT ar gamoiyenoT kibe 

  

siaruli ar SeiZleba gamorTeT  mobiluri 

telefoni 

� �

frTxilad frTxilad, uswormas-

woro zedapiria 

� �

frTxilad, ar daeceT    sdeq, maRali Zabvaa �

     saxifaToa                      adgili satvirTo  

  sicocxlisaTvis          samuSaoebisaTvis�

sagzao samuSaoebi� ���������Sesvla akrZalulia�

  cecxlsaqrobi         wylis rezinis mili 
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 gavlili masalis gameoreba

pasuxebi dawereT calke furcelze. saxelmZRvaneloSi ar CaweroT
sworia Tu mcdari
 1.  profesiis aTvisebisas usafrTxoebis teqnikis Seswavla iseve mniS-

vnelovania, rogorc iaraRebis gamoyenebis codna.

2. garkveul SemTxvevebSi dasaSvebia samSeneblo moedanze Cafxutis 
gareSe yofna.

3. sportuli fexsacmeli saukeTesoa samSeneblo moedanze satareblad.

4.  rogorc ki pirvelad gaxvalT samSeneblo moedanze, daadgineT, sad 
inaxeba pirveli samedicino daxmarebis kompleqti.

5.  saSiS qimiur nivTierebasTan kontaqtis SemTxvevaSi, sufTa wyliT 
gamoirecxeT Tvalebi da CamoibaneT kani.

6.  samuSao adgilze daicaviT sisufTave ubeduri SemTxvevis Tavidan 
asacileblad.

7.  minimum TveSi erTxel gawmindeT Tqveni samuSao iaraRebi.

8.  mZime tvirTis awevisas datvirTva unda modiodes fexebze da ara 
zurgze. 

9.  dasaSvebia xaraCoebze kibis gamoyeneba, Tu is saTanadod aris dama-
grebuli.

10.  ar iRelvoT gacveTili eleqtrosadenebis Taobaze. 

mokle pasuxebi

1.  xaraCo unda uZlebdes muSebisa da masalebis savaraudo wonaze       
--------- jer met wonas.

2. ratomaa dauSvebeli samSeneblo moedanze ZiZgilaoba da xelis 
kvra?
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samSeneblo maTematikaNda 
misi gamoyeneba 

 mSeneblobaze dasaqmebul 
sxvadasxva specialobis muSebs 
xSirad sWirdebaT gamoTvlebis Ca-
tareba. am TavSi, romelic Seexeba 
mSeneblobaze orientirebul ga-
moTvlebs, Mmocemulia moqmedebebi 
wiladebsa da aTwiladebze.

wiladi 

 wiladi Caiwereba erTi ricx-
vis meoris zemoT ganTavsebiT, 
rogorc magaliTad 2/4. qveda ricxvs 
(4) ewodeba mniSvneli. is aRniSnavs 
im tol nawilTa raodenobas, ramde-
nadac dayofilia erTeuli – erTi 
mTeli. zeda ricxvs (2) ewodeba 
mricxveli. is aRniSnavs aRebul 
tol nawilTa raodenobas.  2/4 
gviCvenebs, rom 
mTelis oTxi 
nawilidan aRe-
bulia ori. 

wesieri wiladi
aris wiladi, 
romelSic 
mricxveli nak-
lebia
mniSvnelze, magaliTad, 4/16 an 4/5. 
arawesieri wiladi  aris wiladi, 
romelSic mricxveli metia 
mniSvnelze, magaliTad, 5/4 an 19/16. 
Sereuli ricxvi aris iseTi ricxvi 
romelic moicavs mTel ricxvsa da 

wesier wilads, magaliTad, 1 ½, 3 5/8 
an 6 4/5. wesieri wiladi aris ricxvi 
nulsa da erTs Soris. arawesieri 
wiladi da Sereuli ricxvi ki 
erTze metia. 

moqmedeba wiladebze

• mTeli ricxvi SeiZleba Seicva-
los wiladiT mniSvnelisa da 
mricxvelis erTsa da imave ricx-
vze gamravlebiT. 

magaliTi: Secvale 6 (mTeli ricxvi) 
meoTxedebiT. 

 6    X     4   =   24 
  1           4         4 
TiToeuli mTeli erTeuli Seicavs 4 
meoTxeds. 
eqvsi mTeli Seicavs  6  X  4  meoTxeds 
anu 24 meoTxeds. ricxvi ar icvleba. 

• Sereuli ricxvi SeiZleba 
Seicvalos wiladiT, mTeli ricx-
vis  wiladiT SecvliT, romlis 
mniSvnelic igivea, rac wiladuri 
nawilisa da, Semdeg, ori 
wiladis SekrebiT.  

magaliTi:  gardaqmeniT 3  5/8 arawe-
sier wiladad. 

3  5/8  =  (3/1  x  8/8)  +  5/8 =  24/8  +  5/8  =  
29/8 
sami erTeuli Seicavs 3 x 8 merveds 
anu 24 merveds. 
Sereuli ricxvis 5/8 nawilisa da 
24/8 –is SekrebiT miviRebT 29/8-s. 

• arawesieri wiladi mricxvelis 
mniSvnelze gayofiT SeiZleba 
gardavqmnaT mTel an Sereul 
ricxvad: 

magaliTi:  17/4  =  17 gayofili 4 –ze = 
4 ¼. 

wiladi SeiZleba Seikvecos erTsa 
da imave ricxvze (udides saerTo 
gamyofze) gayofiT: 
 
magaliTi:  6/8  =  6 gayofili 2‐ze = 3/4 
                                    8 gayofili 2‐ze 

am Tavis dasrulebis Semdeg Tqven 
SeZlebT: arawesieri wiladebisa 
da Sereuli ricxvebis urTierT-
gardaqmnas; aTwiladebis Sekrebas, 
gamoklebas, gamravlebasa da gayo-
fas; sxvadasxva geometriuli ze-
dapiris farTobisa da sxeulis   
moculobis gamoTvlas da maTema-
tikis dakavSirebas samSeneblo 
problemebTan. 
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wiladis mniSvneloba ar icvleba 
mricxvelisa da mniSvnelis erTsa 
da imave ricxvze gayofiT, vinaidan 
es igivea, rac 1-ze gayofa.  

• wiladis mricxvelisa da 
mniSvnelis ricxobrivi maCvene-
beli SeiZleba  gaizardos mricx-
velisa da mniSvnelis erTsa da 
imave ricxvze gamravlebiT. 

magaliTi:   5/8  =  5 x 2  =  10/16 
             8 x 2 
wiladis mniSvneloba ar icvleba 
mricxvelisa da mniSvnelis erTsa 
da imave ricxvze gamravlebiT.  3

 27

wiladebis Sekreba 

 wiladebis SekrebisaTvis ma-
Ti mniSvnelebi erTi da igive unda 
iyos. 

magaliTi:  5/16  +  3/8  +  11/32  = ? 

umciresi saerTo jeradi (usj) 
romelic am mniSvnelebze SeiZleba 
gaiyos, aris 32. wiladebi ise gar-
daqmeniT, rom   maTi mniSvneli iyos 
32: 

5/16  X  2/2  = 10/32 

3/8  X  4/4  =  12/32 

axla, rodesac wiladebs erTi da 
igive mniSvneli aqvs, SekribeT 
maTi mricxvelebi. saerTo mni-
Svneli igive rCeba: 

10/32  +  12/32  + 11/32  =  33/32 

radgan   33/32 arawesieri wiladia, 
saWiroa misi gardaqmna Sereul 
ricxvad: 

33/32  = 1 1/32 

 

savarjiSo: 

SekribeT wiladebi. pasuxi gamosa-
xeT udides saerTo gamyofze Sek-
vecili saxiT : 

1.  3/4  +  1/8  +  1/2 = 

2.  7/8  +  3/16  = 

3.  5/12  +  3/8  + 3/4  =  

4.  3/10  +  8 ½  = 

5.  7/16  +  3/32  + ¼  =  

6.  1 ¾ +  7/8  +  1 1/16 =   

7.  5/32  + 7/64  +  7/8  = 

8.  5 1/5  +  3/10  + 9/10  + 1 / 20 =  

9.  4 5/8  +  20  7/32  = 

10. 3/8  +  1 ½  + 7/16  + 7/8  = 

wiladebis gamokleba 

 wiladebis gamoklebisTvis 
maTi mniSvnelebi erTi da igive 
unda iyos. 

magaliTi:   3/4  - 5/16  = ? 

umciresi saerTo jeradi (usj) 
romelic am mniSvnelebze SeiZleba 
gaiyos, aris 16. gardaqmeniT 3/4  
ise, rom misi mniSvneli iyos 16: 

 3/4 X  4/4  = 12/16 
gamoakeliT erTmaneTs mricxvele-
bi. saerTo mniSvneli igive rCeba: 

12/16  - 5/16  = 7/16 
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wiladebis gayofa 

 wiladebis gayofa SeiZleba 
Semdegnairad : 
• SecvaleT yvela Sereuli ric-

xvi arawesieri wiladiT. 
• gasayofi gaamravleT gamyofis 

Sebrunebul (moatrialeT  zemo-
dan qvemoT) ricxvze. 

• pasuxi gamosaxeT udides saer-
To gamyofze Sekvecili saxiT: 

magaliTi:   
5 ¼  ÷ 1 ½  =  ? 
21/4  ÷  3/2  = 
21/4  X  2/3  = 42/12 
42/12  =  3  6/12  =  3 1/2 

savarjiSo: 

gayaviT erTmaneTze Semdegi wila-
debi. pasuxebi gamosaxeT udides 
saerTo gamyofze Sekvecili saxiT: 

1. 2  ¾  ÷  6  =   6.  7/8  ÷  7/16  = 

2. 12  ÷  3/4   = 7.  15  ÷  1 1/4  = 

3. 16  1/8  ÷  2  = 8.  21  ÷  3 1/8  =  

4. 8  2/3  ÷  1/3  = 9.  5  1/4  ÷  3/8 = 

5. 16 1/4  ÷  20  = 10.  3  5/8  ÷  2 = 

aTwiladi 

aTwiladis mniSvneli aris 10 an 10-
is jeradi (100, 1000, da a.S.).  rodesac 
aTwilads werT, gamotoveT mniSvne-
li da aTwiladi niSani moaTavseT 
mricxvelSi.   

• 3/10 Caiwereba ase:  0,3 (sami meaT-
edi); 

• 87/100  Caiwereba ase: 0,87 
(oTxmocdaSvidi measedi); 

savarjiSo: 
gamoakeliT erTmaneTs Semdegi wi-
ladebi. pasuxi gamosaxeT udides 
saerTo gamyofze Sekvecili saxiT: 

1.  3/8  - 1/4  = 
2. 12  1/16  -  8 ½  = 
3. ¾  -  5/16  = 
4. 10 3/8  -  7  3/32  =  
5. 5  - 2  3/8  = 
6. 12  1/16  ‐  8 ½  =  
7. 4  ¼  -  3  1/16  = 
8. 20  7/8  -  11 3/64  = 
9. 1  7/8  - 13/16  = 
10. 15  5/8  - 5  ½  = 

wiladebis gamravleba 

 wiladebis gamravleba SeiZ-
leba Semdegnairad: 

• SecvaleT yvela Sereuli ric-
xvi arawesieri wiladiT. 

• gadaamravleT   mricxvelebi pa-
suxis mricxvelis misaRebad. 

• gadaamravleT   mniSvnelebi pa-
suxis mniSvnelis misaRebad. 

• wiladi gamosaxeT udides sa-
erTo gamyofze Sekvecili sa-
xiT: 

magaliTi:   
1/2   X  3 1/8  X  4  = ? 
1/2  X  25/8 X 4/1  = 100/16 
100/16  =  6 4/16  =  6 1/4 

savarjiSo: 

gadaamravleT erTmaneTze Semdegi 
wiladebi. pasuxi gamosaxeT udides 
saerTo gamyofze Sekvecili saxiT: 

1. 3/4  X  1/2  =   6.  4 ¾  X  ½  X 1/8  = 
2. 2 5/8  X  1/4  = 7.  16  X  ¾  = 
3. 7/8  X  5  = 8.  9  5/8  X  ½  =  
4. 6  ¾  X 1/3  = 9.  10  X  4/5  = 
5. 12  ½ X  ½  = 10.  14/3  X 6  = 
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• 375/1000 Caiwereba ase: 0,375 (samas samocdaTxuTmeti meaTasedi); 

• 4375/10000 Caiwereba ase: 0,4375 (oTxi aTas samas samocdaTxuTmeti  meaTa-
sedi); 

mTeli ricxvebi iwereba aTwiladi niSnis marcxniv, wiladi nawilebi ki - 
marjvniv:  5253/1000 ase Caiwereba: 5,253 (xuTi da oras ormocdacameti meaTa-
sedi). 

aTwiladebis Sekreba da gamokleba 

 aTwiladebis Sekreba da gamokleba imave wesiT xdeba, rogoriTac 
mTeli ricxvebisa.  Tumca aTwiladebis SemTxvevaSi aTwiladi niSnebi erT 
vertikalze unda ganTavsdes. 

magaliTi:   
 Sekreba:     gamokleba: 
 7,3125        8,625 
 1,25       -2,25 
 0,625        6,375 
         + 3,375 
           12,5625 
aTwiladi niSani jamSi an sxvaobaSi (pasuxSi) moTavsebulia pirdapir 
Sesakreblebis an sakleb-maklebis aTwiladi niSnis qvemoT. 

SeasruleT aTwiladebis Sekreba da gamokleba 

Sekreba:       gamokleba: 
1. 4,5625  +  0,875  +  2,75  +  5,8137  =   6.  27,9375  - 16,937  = 

2. 1,9375  +  3,25  +  0,375  =    7.  3,306  - 1,875  = 

3. 7,0625  +  0,125  +  8,0  =    8.  4,0  - 0,0625  = 

4. 11,342  +  16,17  +  0,4207  =    9.  10 – 0,75  = 

5. 0,832  +  0,4375  +  0,27  =    10.  2,25  - 1,125  = 

aTwiladebis gamravleba 

 aTwiladebis gamravleba xdeba imave wesiT, rogoriTac mTeli 
ricxvebisa. aTwiladi niSnebi ugulebelyofilia gamravlebis dasrule-
bamde.  namravlSi marjvnidan aTwiladi niSniT  imdeni cifri (Tanrigi) 
gamoyaviT, ramdeni cifric (Tanrigi)  mdebareobs aTwiladi niSnis 
marjvniv  orive TanamamravlSi erTad. namravlSi cifrebis (Tanrigebis)  
raodenobis aTvla daiwyeT marjvnidan. 

magaliTi:   
6,25 

                       X  1,5 (3  Tanrigi TanamamravlebSi) 
           9, 375 (3 Tanrigi) 
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SeasruleT aTwiladebis gamravleba 
 

1.      4,825  2.       12,05  3.      167  4.     0,838 
 X 1,75        X  4,124           X   0,25           X  5,9 

 

5.   65,96  6.         0,375  7. 4,95  8. 3,75 
 X 0,37                          X  6                            X  1,35                           X   100   

aTwiladebis gayofa 

 aTwiladebis gayofa imave wesiT xdeba, rogoriTac mTeli ricxve-
bisa, oRond aTwiladi niSani pasuxSi saTanadod unda ganTavsdes. 

magaliTi:  26 ÷ 6.5 = 4.0 
ganayofSi aTwiladi niSnis mdebareobis gansazRvrisaTvis daTvaleT ga-
myofSi aTwiladi niSnis marjvniv mdebare cifrebis raodenoba. cifrebis 
(Tanrigebis)  am raodenobiT gasayofSi gadaaadgileT aTwiladi niSani 
marjvnidan marcxniv da dasviT pirdapir pasuxis zemoT. 

magaliTi:   
  36,5032 ÷ 4,12 = ? 
     

gamyofi   4,12 )36,50 32                   ganayofi 
 

1. gadaaadgileT gamyofis aTwiladi niSani marjvena boloSi:  
                                                 8,86 

gamyofi   412, )3650  , 32                              
 

                                    
                             

                     

-3296        
3543 

  -3296 
     2472 
    -2472    
            0 

2.  gadaaadgileT gasayofis aTwiladi 
niSani Tanrigis imave  raodenobiT, 
rogorc  es gakeTda gamyofSi. 

 3.  pasuxSi aTwiladi niSani aris ga-
sayofSi  axlad dasmuli aTwiladi  
niSnis pirdapir zemoT. 

30

SeasruleT aTwiladebis gayofa 

1. 9,45  ÷  2,7  =      6.  25924,64  ÷  31,6  = 
2. 7,9392  ÷  0,96  =    7.  331,266  ÷  80,6  = 
3. 654,5  ÷  35  =     8.  821,7  ÷  83  = 
4. 172  ÷ 2,4  =           9.  4401,25  ÷  503  = 
5. 1386,0  ÷  1,65  =    10.  2585,52  ÷  26,6  = 

ganayofi  
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wiladis gardaqmna          
aTwiladad 

 wesieri wiladi SeiZleba gar-
daiqmnas aTwiladad mricxvelisaT-
vis erTi an ramdenime nulis damate-
bisa da misi mniSvnelze gayofis Se-
degad.  amrigad, wiladi  3/4  SeiZleba 
gardaiqmnas aTwiladad   3,00‐is  gayo-
fiT 4.-ze. pasuxi aris 0,75.  amitom, 
0 ,75 tolia 3/4  ‐ is. 

rodesac gayofa unaSTod ver 
sruldeba, gayofa grZeldeba saWi-
roebis Sesabamisad. magaliTad, 
wiladi 1/3  gardaiqmneba aTwiladad 
1,000‐is gayofiT  3-ze.  pasuxi aris 
0 ,333... 

rodesac Sereuli ricxvi, ma-
galiTad  3  1/2  unda Caiweros aT-
wiladis saxiT, Sereuli ricxvi jer 
unda gardavqmnaT wiladad  (3  1/2  = 
7/2 da Semdeg unda SevasruloT gay-
ofa qvemoT naCvenebi saxiT:  

3,50 
2)7,00 
  6   . 
10 

  10 . 
 00   

     0  . 
     0 

 
wilad-aTwiladis igivuroba 

wiladi aTwiladi 

 1/16 0,0625 
1/8 0,1250 
1/6 0,1600 
3/16 0,1875 
1/4 0,2500 
5/16 0,3125 
1/3 0,3333 
3/8 0,3750 
7/16 0,4375 
1/2 0,5000 
9/16 0,5625 
5/8 0,6250 
2/3 0,6667 
11/16 0,6875 
3/4 0,7500 
13/16 0,8125 
5/6 0,8300 

7/8 0,8750 
15/16 0,9375 
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  magaliTi:   

1. ra iqneba muSis Sromis Rirebu-
leba 12 3/4 m3  yore qvis dawyobi-
sas Tu 1m3 yore qvis dasawyobad 
Sromis Rirebulebaa $9.50?  

pasuxi: 12 3/4 = 12,75 
  12,75 x $9,50 = $121,13 

2.  ra iqneba 24 1/4 m3  yrilis 
mowyobis fasi Tu 1m3 Rirs $2.25? 

pasuxi: 24 1/4 = 24,25 
24,25 x $2,25 = $54,56 

 

aTwiladis gardaqmna 
wiladad 

 aTwiladi SeiZleba CavweroT 

Cveulebrivi wiladis saxiT, rom-

lis mricxveli iqneba es aTwiladi 

dawerili aTwiladi niSnis gareSe, 

xolo mniSvnelSi daiwereba "1" da 
imdeni nuli, ramdeni Tanrigic aris 

aTwiladSi aTwiladi niSnis mar-

jvniv. amrigad,  0,125  SeiZleba Se-

icvalos wiladiT 125-is  1000‐is ze-
moT daweriT  125/1000.  Sekvecis Sem-
deg, 125/1000 tolia 1/8.  



32

  magaliTi:   

1. 0,375=375/1000 =3/8  
2. 0,750=750/1000=3/4    
3. 0,625=625/1000=5/8 
4. 0,8300=8300/10000=5/6 

procenti da sargebeli 

 procenti aris ricxvi, ro-
melic gamoiyeneba asis nawilebis 
aRsaniSnavad. sargebeli procentis 
tipia. sargebeli  aris  fulis ga-
sesxebis Sedegad miRebuli mogeba. 

procenti 

procenti aRiniSneba % simboloTi. 
magaliTad, ricxvis  3% aris ricx-
vis sami measedi. is SeiZleba aRiniS-
nos, rogorc 3/100, 0,03, an 3%. 

 procentis gansazRvra xdeba 
gamravlebiT. pasuxi unda Caiweros 
aTwiladis saxiT (0,03). Tu gvinda 
ganvsazRvroT 1452-is 4%, maSin 1452 
unda gavamravloT 0,04-ze. pasuxi anu 
Sedegi aris 58,08. rTuli amocanebis 
amoxsnamde iswavleT Semdegi gar-
daqmnebi: 

1. 0,25     =  25%       
2. 0,75     =  75%       
3. 0,2       = 20% 
4. 0,7       =  70% 
5. 0,364    =  36,4% 
6. 0,5748 =  57,48% 

sargebeli 

sargebeli Cveulebriv ganixileba 
rogorc nasesxebi fulis Rire-
buleba. nasesxebis raodenoba aris 
ZiriTadi Tanxa.  yovel wels gadax-
dili procenti aris saprocento ga-
nakveTi.  sargebeli SeiZleba iyos 
wliuri, Tviuri da dRiuri. 

sailustraciod, Tu nasesxebia 
$500  erTi  wliT (12  TviT)    8%  ‐iani 
sargebliT, maSin gadasaxdeli sarge-
beli iqneba $500,00 x 0,08 = $40,00. imave 
raodenobis Tanxis imave saprocento 
ganakveTiT ori TviT sesxebisas 
gadasaxdeli iqneba $6,66.  ($500,00  x 
0,08)÷6. namravli iyofa 6-ze, vinaidan 
ori Tve aris wlis 1/6. 

  magaliTi:   

1.  Tu kalatozi bankSi Semnaxvel 
angariSze moaTavsebs  $1000  wli-
uri  5%  - iani  sargebliT, ra 
raodenobis sargebels miiRebs 
igi 12 Tvis bolos? 

pasuxi: $1000 x 0,05 = $50.00 

2.  kontraqtorma aRWurvilobis 
axali partia $2500-ad SeiZina 
da daTanxmda weliwadSi 8% 
sargebeli gadaexada. ra raode-
nobis sargebeli iqneba gadas-
axdeli wlis bolos? 

pasuxi:  $2500  x  0,08  =  $200,00 
sargebeli 12 TvisTvis . 

ra raodenobis sargebeli iqne-
ba gadasaxdeli 6 TvisTvis? 

pasuxi: $200,00 / 2 = $100,00 sarge-
beli 6 TvisTvis . 

gamoyenebiTi geometria 

wertilis, xazisa da sibrtyis 
Tvisebebi mocemulia xelosanis in-
teresis gaTvaliswinebiT.  es nawili 
exeba im terminebis ganmartebebs, 
romlebic, Cveulebriv, gamoiyeneba 
geometriaSi da uSualo kavSiri 
aqvs xelosanis saqmianobasTan. 

wertili 

wertili xazis sabazo elemen-
tia, mas ara aqvs sigane, sigrZe an 
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simaRle da mxolod mdebareobas aR-
niSnavs. wertilis gaigiveba SeiZleba 
saxelTan, ricxvTan, asosTan an sxva 
simbolosTan. 

xazi 

 xazs aqvs mxolod sigrZe da 
aris manZili or an ramdenime wer-
tils Soris.  xazi SeiZleba iyos 
swori an mrude.  horizontaluri 
xazi aris Tarazuli xazi,  verti-
kaluri xazi ki Sveuli xazia da 
horizontaluri xazis perpendiku-
larulia.  

 perpendikulari anu marTobi 
niSnavs rom xazi sxva xazTan qmnis 
90°-ian anu marT kuTxes.  perpendiku-
laruli xazis aRniSvna naCvenebia 
naxazze qvemoT. 

diagonaluri xazi akavSirebs or 
mopirdapire kuTxes.  paraleluri 
xazebi mudmivi manZiliTaa gan-
calkevebuli da arasodes ikveTeba. 
mrudi xazebi SeiZleba iyos an erTi 
centris mqone mrudebi an gar-
damavali simrudis mrudebi mravali 
centriT.  wrewiri erTcentriani 

mrudis magaliTia.  es aris 3600‐iani 
rkali.  gardamavali simrudis an 
Tavisufali mrudi gamosaxulia 
naxazze.  

kuTxe 

kuTxe warmoiqmneba ori 
urTierTmkveTi xaziT. blagvi kuTxe 
metia 90°‐ze.  gaSlili kuTxe 180°‐is 
tolia. marTi kuTxe ki zustad 90°‐s 
udris. maxvili kuTxe naklebia 90°‐ze. 

kuTxe izomeba gradusebiT (°), min-
utebiTa('),  da sekundebiT  (“).  yoveli 

gradusi Sedgeba 60 minutisa da 
yoveli minuti - 60 sekundisagan. ma-
galiTad, kuTxe, romlis gan-
zomileba aris 125 gradusi, 35 
minuti da  40 sekundi, ase Caiwereba 
125°35'40". 

wre 

wrewiri aris uwyveti mrudi, 
romlis yoveli wertili erTi da 
imave  manZiliTaa daSorebuli 
centridan.  qvemoT mocemuli naxazi 
gansazRvravs wris nawilebs.  
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naxevarwrewiri tolia wrewiris 
naxevris. rkali aris wrewiris nebis-
mieri nawili.  wris diametri aris 
manZili wris or mopirdapire  wer-
tils Soris, romelic gadis mis 
centrze.  radiusi aris manZili 
centridan wrewiris nebismier wer-
tilamde an diametris naxevari. 
seqtori aris wris nawili or radi-
uss (erT radiusze meti) Soris. seg-
menti aris wris nawili Semosaz-
Rvruli qordiTa da wrewiris im 
nawiliT romelsac is kveTs.  mxebi 
aris xazi romelic exeba wres, ma-
gram ar kveTs mas da qmnis marT 
kuTxes centridan daSvebul swor 
xazTan. 

 

samkuTxedis Tanafardobebi  

samkuTxedi aris geometriuli 
figura, romelsac aqvs sami kuTxe, 
romelTa jami 1800-ia. Tu cnobilia 
samkuTxedis ori kuTxe, 1800-idan 
ori kuTxis jamis gamoklebiT 
SesaZlebelia mesame kuTxis gamoan-
gariSeba.  

 marTkuTxa samkuTxeds aqvs 
erTi 900-iani kuTxe. aqedan gamomdi-
nare danarCeni ori kuTxis jami 900-
ia. marTkuTxa samkuTxedis yvelaze 
grZel gverds  hipotenuza ewodeba. 

marTkuTxa samkuTxedis hipotenuza 
yovelTvis 900-iani kuTxis mopir-
dapire mxares  aris ganlagebuli. 
ix. naxazi.  

 marTkuTxa samkuTxedis hipo-
tenuzis sigrZis kvadrati danarCeni 
ori gverdis  sigrZeTa kvadratebis 
jamis tolia. magaliTad, Tu marT-
kuTxa samkuTxedis ori gverdis 
sigrZe Sesabamisad 3 da 4 metria, 
maSin mesame gverdis (hipotenuzis) 
sigrZe  iqneba 5 metri.   

C2=A2+B2 

C2=32+42 

C2=9+16 

C2=25 

(hipoTenuza2 =gverdi A2 + gverdi B2. 
aqedan gamomdinare hipoTenuza2 = 32+ 
42 = 9+16 = 25) xuTi gamravlebuli 
xuTze udris 25-s. amrigad, hipoTe-
nuza 5 metria. aseT samkuTxeds 
uwodeben 3:4:5 samkuTxeds da is 
gamoiyeneba saZirkvelSi marTi kuT-
xeebis mowyobisas.  

farTobis gamoangariSeba  

 xSirad aucilebelia safaris, 
iatakis, fanjris Riobisa da kedlis 
zedapiris maxasiaTebeli raode-
nobrivi sididis codna. es sidide 
aris farTobi da is izomeba 
kvadratuli erTeulebiT (magali-
Tad, kvadratuli metrebiT).  
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kvadratisa da marTkuTxedis 
farTobebi 

 marTkuxedisa da kvadratis 
farTobis gamosaangariSeblad erTi 
gverdis sigrZe unda gaamravloT 
misi momijnave gverdis sigrZeze 
(sigrZe X siganeze). sigrZis sazomi 
erTeulebi erTi da igive unda iyos. 
farTobis erTeulic sigrZis erTe-
ulis Sesabamisi unda iyos. magali-
Tad,  Tu erTmaneTze gavamravlebT 
sigrZeebs metrobiT, farTobi kvad-
ratuli metrebiT gamoisaxeba. Tu 
sigrZeebi santimetrobiTaa aRebuli, 
farTobi kvadratuli santimetrebiT 
gamoisaxeba. Tu sigrZe mocemulia 
metrebiTa da santimetrebiT, is un-
da gamosaxoT metrebiTa da metris 
meaTedebiT, magaliTad 3 metri da 6 
santimetri iqneba 3,06 metri.  

samkuTxedis farTobi 

samkuTxedis farTobi rom  gamo-
viangariSoT, misi fuZe unda gavam-
ravloT simaRleze da Semdeg gav-
yoT orze. 

am samkuTxedis farTobis gamosaaga-
riSebeli  formulaa A = (B  X  H) ÷2 
aqedan gamomdinare,  

(7 m2  X  2 m2) ÷ 2 = 14m2 ÷ 2 = 7 m2 

wris farTobi  

 wrewiris sigrZis an wriuli 
formis obieqtis farTobis an 
maxasiaTebeli sididis gamosaangari-

Sebel formulaSi gamoiyeneba π  (pi) 
ricxvi. π  aris wrewiris sigrZis 

  magaliTi:   

gansazRvreT qvemoT mocemuli 
oTaxis farTobi.  
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pasuxi aris 4m X 3m, rac Seadgens 
12 kvadratul metrs. 

 amgvaradve gamoviangariSebT 

kedlis zedapiris farTobs, magram 

am SemTxvevaSi mTlian farTobs 

akldeba Riobebis (kar-fanjrebis) 

farTobebi.  

zemoT mocemul naxazze gamosaxu-
li kedlis farTobi aris 18 m2 (6m 
X3m). fanjris farTobi aris 1.5 m2 
(1m X 1.5m). 
kedlis farTobs unda gamoakldes 
fanjris farTobi: 
18 m2 - 1.5 m2 = 16.5 m2 

amrigad, kedlis zedapiris 
farTobi aris 16.5 m2.  
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Sefardeba mis 
diametrTan da 
3,1416-is 
tolia.  

wrewiris sigr-
Ze udris π –sa 
da diametris 
namravls. 

  

 rkalis sigrZis gamoangariSeba 
SesaZlebelia, Tu davadgenT  wrewi-
ris sigrZes  da gavamravlebT 
rkalis  gradusis procentul wil-
ze (wris 3600-is nawilze). 

rkalis sigrZe = 3,1416 X diametrze 
da  gayofili wrewiris 3600/rkalis  
gradusebis raodenobaze. 

magaliTi: gansazRvreT im wris 
wrewiris sigrZe, romlis di-
ametric 1,5 metria.  

3,1416 X 1,5= 4,7124 metrs.   

ricxvi SeiZleba davamrgvaloT 
4,71 metramde. 

magaliTi: gansazRvreT 900-iani 
rkalis sigrZe, romlis radiusi 2 
metria. upirveles yovlisa, unda 
ganvsazRvroT wrewiris sigrZe:  

3,1416 X (2 X 2) =  12,5664 metri (es 
ricxvi SegviZlia davamrgvaloT 
12,57-mde). 

Semdeg gamoviangariSoT rkalis 
nawili: 

3600/900 = 4 an 25% 

da, bolos, wrewiris sigrZe 
gavyoT rkalis wilze: 

12,57 ÷ 4 =3,14 metri.  

 wris farTobis gamosaangari-
Seblad π (pi) unda gavamravloT ra-
diusis kvadratze (r2).  

wris farTobi = π x r2. 

magaliTi: gansazRvreT qvemoT 
mocemuli mrgvali Siga ezos 
farTobi, romlis diametri 10 
metria. 

wris   farTobi 

A = π x r2.   
radiusi diamet-

ris ½-ia. Sesa-
bamisad, wris 
radiusi aris 5 
metri.  
A = 3,1416  X  52.   
ricxvis kvadratSi asayvanad is 
Tavis Tavze unda gavamravloT: 5 
X 5 = 25. 
A = 3,1416  X 25 = 78,5 m2. 
 imave meTodiT gamoviangari-
SebT wris nawilis farTobs. 
amisaTvis unda gamovTvaloT wris 
farTobi, romelic Semdeg unda 
gavamravloT mocemuli nawilis  
rkalis  gradusis procentul 
wilze (wris 3600-is nawilze).  

moculobis gamoTvla 

 moculoba kuburi metrebiT 
izomeba. is gamoiTvleba farTobis 
simaRleze gamravlebiT. Cven unda 
gamoviangariSoT mrgvali Siga ezos 
saZirkvlisTvis saWiro betonis 
narevis moculoba. ezos diametri 10 
metria, saZirkvlis filis sisqe ki - 
10sm. moculobis gamosaangariSeblad 
yuradReba miaqcieT, rom yvela 
gasamravlebeli sidide erTi da 
imave sazomi erTeuliT iyos gamo-
saxuli.  

upirveles yovlisa, gamoiangariSeT 
ezos farTobi: 

3,1416X25  (gaxsovdeT: ricxvi 25 
miRebulia  10-metriani diametris 
radiusis (5m) kvadratSi ayvaniT. 
pasuxi iqneba 78,54 m2. 
gadaiyvaneT sisqe metrebSi: 
10 santimetri = 0,1 metri.   
gaamravleT farTobi sisqeze: 
78,54 m2 X 0,1 m =  7,854 m3.    
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6.07 heqtaria. zusti gadayvanisas ki 
icvleba zoma, moculoba, simtkice 
ufro racionaluri an ufro mosa-
xerxebeli metruli mniSvnelobis 
misaRebad, magaliTad, 10-funtiani 
Saqris tomara iqneba 4 kg Saqari (da 
ara 4,5359 kg Saqari, romelic 10 
funtis zusti ekvivalentia). zusti 
gadayvanisas Cveulebriv saWiro 
xdeba  produqtis fizikuri zomis 
Secvla.    

 mSeneblobaSi sigrZis sazom 
erTeulebad ZiriTadad metri da 
milimetri gamoiyeneba. saWiroebi-
samebr, SeiZleba aseve kilometris 
gamoyenebac. metrsa da milimetrze 
didi an mcire sxva erTeulebi ar 
gamoiyeneba, es amartivebs gamoT-
vlebs da naxazze ar aris aucilebe-
li zomis erTeulebis simboloebis 
aRniSvna.  aqedan gamomdinare, na-
xazze mTeli ricxvebis ganzomile-
ba milimetria, aTwiladebisa ki - (3 
Tanrigis CaTvliT)  – metrebi. maga-
liTad 200, 1000 da 10 000 niSnavs 
milimetrebs, xolo 2,400, 6,500 da 
10,000 – metrebs. 

 Tumca yoveldRiuri gazomve-
bisas metruli zomis erTeulebi 
gamoiyeneba, mravali masalis faqto-
brivi zoma mxolod umniSvnelod 
icvleba an ucvleli rCeba.  Weris, 
kar-fanjris simaRle, Tburi Tvis-
ebebi da masalebis zoma ZiriTadad 

igive darCeba, magram zomebis aRwe-
ra, gadmocema da gaangariSeba iqneba 
gansxvavebuli.  

 tradiciuli amerikuli zomis 
erTeulebis gamosayeneblad saWiroa 
identifikaciis axali wertilis 
dadgena, romelic dagexmarebaT obi-
eqtis vizualizaciaSi da am obieq-
tis zemoqmedebis gagebaSi. magali-
Tad, metri betonis warmosaxvisas 
gonebaSi avtomaturad Cndeba  misi 
xati: fizikuri zomis, wonis, gara-
Jis iatakze misi dasxmis CaTvliT. 
xelaxla unda gamoimuSavoT amgva-
ri instinqturi orientacia da mo-
culobis gageba tradiciuli ameri-
kuli zomis erTeulebis gamoyene-
biT. 

 garkveul sferoebSi identi-
fikaciis wertilebi ukve farTod 
gamoiyeneba. faneri, asakravi fila 
da sxva amgvari standartuli 
masalebis zomebi aSS-Si aris 4 X 8 
futi. metrul sistemaSi gadayvani-
sas es iqneba 1200 X 2400 milimetri, 
rac amJamindel zomaze odnav 
naklebia. aqedan gamomdinare, saWi-
roa Weris simaRlis, dgarebs, nivni-
vebsa da wamweebs Soris Suale-
debis koreqtireba. 

 qvemoT mocemulia sxva zusti 
gadayvanebi, romelTa gaTvalis-
winebac aucilebelia mSeneblobaSi: 

 
samzareulos samuSao zedapiri 600 mm sigane (600 mm = 1 futi, 11 5/8 

duimi) 

  900 mm simaRle (900 mm = 2 futi, 117/16 
duimi) 

standartuli metruli bloki 67 X 100 X 200 (100 mm = 3  15/16 duimi) 

duRabiT Sevsebuli standar-
tuli nakeri 

10 mm 

cementis tomara 40 kg (40 kg = 88.2 funti) 

betonis dasxmis temperatura aranakleb   100 C da ara umetes 270 C. 
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xis saSeni masala 
zomebi: metrul sistemaSi mocemuli  
ganivkveTebi imdenad miaxloebulia 
aSS-is zomebTan, rom umravles 
SemTxvevaSi SeiZleba ekvivalenturad 
CaiTvalos. 

xis saSeni masalis zomebi 

1 X 2 19 X 38 mm 

1 X 4 19 X 89 mm 

2 X 2 38 X 38 mm 

2 X 4 38 X 89 mm 

2 X 6 38 X 140 mm 

2 X 8 38 X 184 mm 

1 X 10 38 X 235 mm 

1 X 12 38 X 286 mm 

furclis zomebi 

        4 x 8 futi 1200 x 2400 mm 

        4 x 10 futi 1200 x 3000 mm 
furclis sisqeebi 

1/4 duimi 6 mm 

3/8 duimi 9 mm 

1/2 duimi 12 mm 

3/4 duimi 19 mm 

dgarebis/nivnivebis biji 

16 duimi 400 mm 

16 duimi 400 mm 

 

lursmnis zoma da 
sigrZe 

zoma pensuri 
sistemis 
mixedviT 

lursmnis 
sigrZe 

2d 1” 
3d 1 ¼ “ 
4d 1 ½ “ 
5d 1 ¾ “ 
6d 2” 
7d 2 ¼ “ 
8d 2 ½ “ 
9d 2 ¾ “ 
10d 3” 
12d 3 ¼ “ 
16d 3 ½ “ 

SI TavsarTebi   (aTjeradi TavsarTebi) 
SI TavsarTebi miiReba  sabaziso erTeulis aTze gamravlebis an gayofis 
saSualebiT.  SI TavsarTebia: 

gamravlebis koeficienti TavsarTi simb. gamravlebis koeficienti TavsarTi simb. 

1 000 000 000 000 = 1012 tera T 0.1 = 10-1 deci d 

1 000 000 000= 109 giga G 0.01 = 10-2 santi с 

1 000 000 = 106 mega M 0.001 = 10-3 mili m 

1 000 = 103 kilo k 0.000 001 = 10-6 mikro µ  

100 = 102 heqto h 0.000 000 001 = 10-9 nano n 

10 = 101 deka da 0.000 000 000 001 = 10-12 piko P 

sabaziso erTeulebi 1=100     0.000 000 000 000 001 =10-15 femto f 

      0.000 000 000 000 000 001=10-18 ato a 
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erTeulebis  gadayvana 

aSS-is erTeulebis gadayvana 
metrul sistemaSi 

sigrZis erTeulebi 

1  duimi = 2,540 sm 

1  futi = 30,48 sm 

1  iardi = 91,44 sm an 0,9144 m 

1  mili = 1,609 km 

farTobis erTeulebi 

1 kvadratuli 
duimi = 6,452 sm2 

1 kvadratuli 
futi = 920,0 sm2 an 0,0929 m2 

1 kvadratuli 
iardi = 0,8361 m2 

moculobis erTeulebi 

1 kuburi duimi = 16,39 sm3 

1 kuburi futi = 0,02832 m3 

1 kuburi iardi = 0,7646 m3 

wonis erTeulebi 

1 uncia = 28,35 g 

1 girvanqa = 435,6 g an 0,4536 kg 

1 mokle tona = = 907,2 kg 

Txevad nivTierebaTa  sazomi 
erTeulebi 

1 Txevadi  
girvanqa = 0,0295 litri an 

28,35 grami 

1 pinti = 473,2 sm3 

1 kvarti = 0,9263 litri 

1 aSS galoni = 3785 sm3  an 3,785 
litri 

simZlavris sazomi erTeulebi  

1 cxenis Zala = 0.7457 kilovati 

temperaturis erTeulebi 

farenhaitis gradusebis celsiusis 
gradusebSi gadasayvanad gamoiyeneT 
Semedegi formula:  С = 5/9 x (F-32)               

metruli zomis erTeulebis 
gadayvana aSS-is erTeulebSi 

sigrZis erTeulebi 
1 milimetri 
(mm) = 0,03937 duimi 

1 santimetri 
(sm) = 0,3937 duimi 

1 metri (m) = 3,281 futi, an 
1,0937 iardi 

1 kilometri 
(km) = 0,6214 mili 

farTobis erTeulebi 

1 mm2 = 0,00155kvadratuli 
duimi 

1 m2 = 0,155 kvadratuli 
duimi 

1 km2 = 

10,76 kvadratuli 
futi an 1,196 
kvadratuli 
iardi 

moculobis erTeulebi 

1 sm3 = 0,06102kvadratuli 
duimi 

1 m3 = 

35,31 kvadratuli 
futi an  1,308 
kvadratuli 
iardi 

wonis erTeulebi 

1 grami (gr) = 0,03527 uncia 
1 kilogrami 
(kg) = 2,205 girvanqa 

1 metruli 
tona =  2205 girvanqa 

Txevad nivTierebaTa sazomi 
erTeulebi 
1 kuburi    
santimetri 
(sm3) 

= 
0,06102 kuburi 
duimi 

1 litri= 
(1000 sm3) 

= 1,057 kvarti, 
2,113 pinti, an  
61,02 kuburi 
duimi 

simZlavris sazomi erTeulebi  
1 kilovati 
(kvt) = 1,341 cxenis Zala 

temperaturis erTeulebi 
celsiusis gradusebis farenhaitis 
gradusebSi gadasayvanad gamoiyeneT 
Semdegi formula:  F = (9/5 x C) + 32) 
  

 40
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samSeneblo maTematikis       
amocanebi 

 yvela specialists unda 
SeeZlos maTematikuri amocanis 
gadaWra samuSao adgilze. Seamow-
meT Tqveni samSeneblo maTematikis 
codnis done qvemoT mocemuli amo-
canebis amoxsnis saSualebiT: 

1. samkuTxa CarCos gverdebis 
zomebia 15,7sm, 20,4sm da 26,2sm. 
risi toli iqneba  samive gver-
dis jamuri sigrZe? 

2. kalatozi 10 kvira muSaobda,  5 
½ dRe - kviraSi da 7 ¾ saaTi - 
dReSi. ramden saaTs muSaobda 
kalatozi? 

3. ras udris 7,3 metri sigrZis da 
4,2 metri siganis marTkuTxa 
iatakis farTobi? 

4. Senobis Siga kedeli damzade-
bulia liTonis dgarebisagan, 
romelzec akrulia 1.5mm sisqis 
TabaSir-muyaos filebi. Tu 
dgaris faqtobrivi sigane 8.5 
sm-ia, ra iqneba kedlis mTli-
ani sisqe? 

5. kontraqtorma samSeneblo mo-
ednidan 35,7 m3 grunti gaitana. 
Tu kontarqtoris satvirTo 
manqanas erT reisze 1,7 m3 

tvirTis gadatana SeuZlia, 
ramdeni reisi iyo saWiro 
gruntis gasatanad? 

6. ra moculobis  betonia saWiro 
6m X 8m X 10 sm filis dasamza-
deblad? 

7. ramdeni litri hermetiki aris 

saWiro 12m X 25 m iatakis 
dasafarad? hermetikis 1 litri 
faravs 1m2. 

8. ra moculobis betonia saWiro 
qvemoT naCvenebi filis dasam-
zadeblad? 

9. 4,35 m X 4,75m zomis oTaxSi, 
romlis Weris simaRle 2,75 m-
ia, aris erTi 1 m X 2m kari da 
ori 1,25 m2 fanjara. upasuxeT 
qvemoT mocemul kiTxvebs.  da-
vuSvaT, rom masalis danakargi 
ara gaqvT da daamrgvaleT 
pasuxebi uaxloes  udides 
erTeulamade. miuTiTeTeT ro-
gorc zusti, ise damrgvale-
buli ricxvebi. 

a) ramdeni kvadratuli metri 
kedlis zedapiri iqneba 
SesaRebi? 

b) ras  udris iatakis far-
Tobi? 

g) ramdeni litri saRebavi 
iqneba saWiro kedlebis ori 
feniT SesaRebad, Tu 1,5 
litri saRebavi 15 m2 zeda-
pirs Rebavs? 

10.  ras udris qvemoT mocemuli 

wrewiris sigrZe? 
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ganvlili masalis ganmeoreba

pasuxebi dawereT calke furcelze. 
saxelmZRvaneloSi ar CaweroT
pasuxi gamosaxeT udides saerTo 

gamyofze Sekvecili saxiT:

1. SekribeT:  3/8  +  3/8

2. gamoakeliT:  13/16  -  3/8

3. gaamravleT:  2/3  X  9/16

4. gayaviT:  4/9 : 3

5. SekribeT:  3 ¾  +  2 1/3

6. SekribeT:  23.98 + 1.123 + 4.003

7. gamoakeliT:  23.837  – 4.77

8. gaamravleT:  1.23  X 2

9. gayaviT:  12.64: 4

10. gayaviT 88.56 :  2.4  

11. ra iqneba  3 11/16 aTwiladis ek-
vivalenti?

12. Tu navaraudebia 10000 aguris   
3%-is msxvreva, ramdeni aguris 
gamoyeneba SeiZleba?   

13. Tu kalatozi bankSi Semnaxv-
el angariSze moaTavsebs $1000 
wliuri 5% - iani sargebliT, ra 
raodenobis sargebels miiRebs 
igi 6 Tvis bolos? 

14. ra Tanxas Seadgens 2000 dola-
ris odenobis 5% - iani sarge-
blis anabarze erTi wlis gan-ma-
vlobaSi dagrovili sargebeli? 

15. gamoiangariSeT  hipotenuzis 
sig  rZe Tu marTkuTxa samkuTxe-
dis danarCeni ori gverdis si-
grZeebia 6 sm da 8 sm. 

16. 102 sm diametris  wrewiris si-

grZe aris: 

  a) 322 sm, 

  b) 523,18 sm, 

  g) 320.28 sm, 

  d) 645,25 sm.

17. 6 m sigrZis 0,5m Siga diametris 

cilindruli milis moculoba 

aris: 

  a) 5,32 m3, 

  b) 4,71 m3, 

  g) 9,21 m3, 

  d) 1,18 m3.

18. erTi metri udris:  

  a) 1000 mm-s, 

  b) 100 sm-s, 

  g) 10 dm-s, 

  d) yvela zemoaRniSnuls. 

19.  erTi duimi udris: 

  a) 2,54  sm-s, 

  b) 36 m-s, 

  g) 1/38 m-s, 

  d) 100 mm-s.
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zogadi cnobebi   
Senobebis Sesaxeb 

Senobebisa da nagebobebis 
klasifikacia da maTi     
ZiriTadi elementebi 

 Senobebis klasifikacia. 
daniSnulebis mixedviT Senobebi   
iyofa or ZiriTad jgufad: samo-
qalaqo Senobebi, samrewvelo da sa-
warmoo Senobebi da nagebobebi.  

  Senobebisa da nagebobebis kon-
struqciebi xasiaTdeba mravalsaxe-
obiT, magram yvela unda akmayo-
filebdes ZiriTad moTxovnebs: 

funqcionurs, Senobisa da nage-
bobis daniSnulebis mixedviT 
unda  uzrunvelyos teqnologi-
uri procesebis saWiro organi-
zacia; 

teqnikurs, romelic iTvalis-
winebs Senobebisa da nagebobe-
bis uzrunvelyofas saWiro 
simtkiciT, mdgradobiT, xanmede-
gobiT, cecxlmedegobiT: sa-
Tavsebis dacvas gare zemoqmede-
bisagan: 

arqiteqturuls, romelic uz-
runvelyofs Senobebisa da nage-
bobebis Sesabamisobas Tavis 
daniSnulebasTan. 

 Senobebi da nagebobebi mTli-
anad da maTi calkeuli elementebi 
ganicdis sxvadasxva saxis datvirT-
vebis zemoqmedebas da amitom unda 
flobdes Sesabamis simtkices, 
mdgradobas, sivrciT sixistes.    

Senobebi ZiriTadad klasificirdeba:  

daniSnulebis mixedviT – samo-
qalaqo (sacxovrebeli saxlebi, 
saswavlo dawesebulebebi, ki-

am TavSi Tqven gaecnobiT Senobe-

bisa da nagebobebis klasifikacias 

da maT ZiriTad elementebs. 

noTeatrebi, maRaziebi, agreTve 

administratiuli daniSnulebis, 

romlebSic ganlagebulia sxva-

dasxva organizacia), samrew-

velo (qarxnebi, fabrikebi, saam-

qroebi, saxelosnoebi da sxva), 

sasoflo-sameurneo (soflis 

meurneobis momsaxurebis Seno-

bebi: sakvebis sawyobebi, bos-

lebi, saqaTme fabrikebi, saTbu-

rebi da sxva). 

�� sarTulianobis mixedviT _ erT-

sarTuliani da mravalsar-

Tuliani. erTsarTulians Ziri-

Tadad miekuTneba samrewvelo 

da sasoflo-sameurneo Senobebi, 

mravasarTulians _ samoqalaqo 

da samrewvelo. amasTan, 1-3 sar-

Tuliani Senobebi miekuTvneba 

dabalsarTulianebs, 4-5 sar-

Tuliani _ saSualo sar-

Tulianebs, 6-16 sarTuliani _ 

mravalsarTulanebs, xolo 17 

da meti _ maRlivebs. Senobis 

sarTuli iwyeba saTavsebidan, 

romlebic ganlagebulia erT 

horizontalur doneze. Tu sar-

Tulis iatakis done aRemateba 

trotuaris niSnuls, sarTuli 

miekuTvneba Senobis miwiszeda 

nawils. Tu sarTulis iatakis 

done 0,5 m-iT dablaa trotu-

aris niSnulze _ miekuTneba 

Senobis sardafis nawils. 

�� kedlebis konstruqciis mixed-

v iT _ wvrilelementiani 

(agurisagan, keramikuli da bune-

brivi qvebisagan, mcire bloke-

bisagan da sxva), 

�� msxvilelementiani (msxvili 

blokebisagan, panelebisagan da 

sxva). 

�� agebis teqnologiis mixedviT _ 

srulkrebadi (Senobis ageba 

sruldeba anakrebi konstru-

qciebisagan), wvrili, calob-

rivi masalebisagan (aguri, 

blokebi); monoliTuri (Seno-

bebis ageba xorcieldeba mono-
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liTuri betonis an rkinabeton-

isagan).   

 Senoba unda iyos daniSnuleb-

is Sesabamisi da unda uzrunvelyof-

des adamianis moqmedebisaTvis xel-

sayrel pirobebs: sakmaris ganaTebas, 

temperaturuli da tenianobis re-

Jimebis dacvas, danadgarebisa da 

xelsawyoebis racionalur ganlage-

bas, maTi eqspluataciis normalur 

pirobebs da sxva. Senobebs unda 

gaaCndes saTanado simtkice, mdgra-

doba, kapitaluroba, unda iyos eko-

nomiuri.  Senobis simtkices da 

mdgradobas aRweven misi konstru-

qciuli sqemis swori SerCeviT, ro-

melic dgindeba Sesabamisi konstru-

qciuli gaangariSebis safuZvelze. 

 Senobis kapitaluroba xasiaT-

deba ZiriTadi samSeneblo konstru-

qciebis xanmedegobisa da cecxlme-

degobis xarisxiT. xanmedegoba da-

mokidebulia Senobis calkeuli kon-

struqciuli elementis muSaobis 

vadebze, mSeneblobis xarisxze, 

teqnologiuri procesebis sworad 

Sesrulebaze, eqspluataciis wesebis 

dacvaze. magaliTad, sacxovrebeli 

mravalsarTuliani Senobis konstruqciuli sqema: 

1–saZirkveli; 2–sardafis kedeli; 3–hidroizolacia; 4-Semonakirwyli, 5- gare kedlebi, 6-

mopirkeTebis filebi, 7-burulis gadaxurva; 8-molartyva; 9-xis nivnivebi; 10-karnizi; 11-

sasxveno gadaxurva; 12-Siga kedlebi; 13-kibis baqnebi; 14-kibis marSebi; 15-santeqnikuri 

bloki; 16-saventilacio bloki; 17- tixrebi; 18-sarTulSua gadaxurva; 19-rigelebi; 20-

sardafis gadaxurva. 
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saxlebi xanmedegobis mixedviT iyo-

fa xuT jgufad: 

I jgufi - muSaobis xangrZlivoba 

150 weli;  

II jgufi - 125 weli;  

III jgufi _ 100 weli;  

IV jgufi _ aranakleb 50 weli;  

V jgufi - arankleb 30 weli. 

 pasuxismgeblobis xarisxis mi-

xedviT Senobebi da nagebobebi iyofa 

sam klasad. 

 pirvel klass miekuTvneba – 9 

da metsarTuliani sacxovrebeli 

saxlebi; ZiriTadi sazogadoebrivi 

Senobebi: baga-baRebi, saswavlo 

dawesebulebebi da sxva; samrewvelo 

da msxvili sasoflo-sameurneo, sa-

warmoo obieqtebi (qarxnebi, fabri-

kebi da sxv.) 

 meore klass miekuTvneba 3 da 

9 sarTulamde sacxovrebeli  sax-

lebi; sazogadoebrivi daniSnulebis 

Senobebi (saavadmyofoebi, polik-

linikebi, mcire farTobis savaWro 

daniSnulebis sawarmoebi da sxva) 

mcire zomis samrewvelo tipis da 

soflis meurneobis obieqtebi da 

sxva. 

 mesame klass miekuTvneba 3 

sarTulamde simaRlis sacxovrebeli 

saxlebi, sxvadasxva saxis kompleqs-

Si Semavali damxmare da sameurneo 

Senobebi, droebiTi Senobebi da 

nagebobebi. 

Senobis konstruqciuli         
elementebi 

 nebismieri Senoba Sedgeba 

urTierTdakavSirebuli arqtiteqtu-

rul-konstruqciuli elementebisa-

gan, romlebic Sesasrulebeli fun-

qciis mixedviT aris: 

�� mzidi _ romelic iRebs yvela 

saxis datvirTvas (zeda iaruse-

bis, danadgarebis, avejis, Tov-

lis da sxva). 

�� SemomzRudavi _ romelic icavs 

Senobas gare pirobebisagan;  

�� SeTavsebuli _ erTdroulad as-

rulebs mzid da SemomzRudav 

funqciebs. samoqalaqo Senobe-

bis ZiriTad konstruqciul 

elementebs miekuTvneba sa-

Zirkvlebi, kedlebi, gadaxura-

vebi, tixrebi, saxuravebi, kibe-

ebi, fanjrebi, karebi, aivnebi.      

saZirkveli. saZirkveli Senobis 

mTlian datvirTvas gadascems 

grunts (fuZes). fuZe SeiZleba iyos 

saZirkvlebis mowyoba sxvadasxva masalebisgan: 

1_yoreqvis; 2_yorebetonis; 3_aguris yorebetonze; 4_aguris; 5-yoreqvis qviSis baliSze; 

6_aguris yoreqvaze 
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bunebrivi an winaswardatkepnili anu 

xelovnuri. saZirkveli ganicdis 

gruntis wylebis zemoqmedebas, ami-

tom saZirkveli unda Sesruldes 

maRali fizikur-meqanikuri Tvisebe-

bis masalebisagan, rogoricaa: yore 

qva, betoni an rkinabetoni. mSral 

gruntSi SeiZleba gamoyenebul iqnes 

aguri. saZirkvels unda axasiaTebdes 

maRali simtkice, wyali da yin-

vamedegoba. 

    konstruqciuli gadawyvetis mi-

xedviT saZirkveli SeiZleba iyos: 

�� lenturi _ ewyoba mzidi kedle-

bis qveS uwyveti zolis saxiT; 

�� svetismagvari (svetovani) - ew-

yoba calke dayenebuli svetebis 

qveS. amasTan, kedlebi eyrdnoba 

saZirkvlis koWebs. 

�� mTliani fila _ ewyoba mTli-

anad Senobis qveS, mTliani rki-

nabetonis wibovani an ukoWo 

filis saxiT. 

cokoli _ aris Senobis saZirkvlis 

zeda nawili, romelic 50-70 sm-iT 

aRemateba miwis zedapirs. 

 cokoli ganicdis tenis mavne 

gavlenas (naleqebis, gruntis wyle-

bis) da mas asruleben maRali 

simtkicisa da yinvamedegi masalebis-

 gan _ betoni, qva, aguri. amasTan, co-

koli  aucileblad unda iyos cemen-

tis duRabiT galesili. saZirkveli 

da cokoli yovelTvis mzid ked-

lebze ufro ganieria da 10_15 sm-iT 

gamodis kedlis sibrtyidan. 

 kedlebi.  kedeli Seadgens 

Senobis erT-erT ZiriTad  nawils. 

funqciuri daniSnulebis mixedviT 

SeiZleba iyos gare da Siga. gare 

kedeli, rogorc vertikaluri Se-

momzRudavi konstruqcia, icavs sa-

Tavsebs (an Senobas mTlianad) gare 

faqtorebis zemoqmedebisagan (tempe-

raturuli, atmosferuli). Siga 

kedlebi Senobis Siga sivrces 

calkeul saTavsebad yofen. kedeli 

SeiZleba iyos mzidi, TviTmzidi da 

aramzidi. 

 mzidi kedlebi iRebs sakuTari 

wonisa da sxva konstruqciebisagan 

(gadaxurva, saxuravi, kibeebi) mosul 

datvirTvebs. 

 TviTmzidi  kedlebi gadascems 

saZirkvels sakuTar masas da qaris 

datvirTvas. aseT kedlebs ar eyrd-

noba gadaxurva da Senobis sxva kon-

struqciebi.  

 aramzidi kedlebis funqciaa 

daicvas Senoba gare sivrcisagan da 

mTeli Tavisi woniT eyrdnoba mzid 

saZirkvlis tipebi 

a-lenturi;  b-svetovani; g-svetovani randkoWiT; d-svetovani rkinabetonis 
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elementebs (rigelebs, koWebs, sve-

tebs). 

Senobis ZiriTadi elementebia: 

�� svetebi _ aguris, rkinabetonis, 

liTonis. gadascems saZirkvels 

datvirTvas gadaxurvebisgan, sa-

xuravisa da kedlebisgan; 

�� rigeli _ horizontaluri  say-

rdeni konstruqciuli elementi 

sarTulSua gadaxurvebisaTvis; 

�� gadaxurva _ yofs Senobis sivr-

ces sarTulebad da gadascems 

datvirTvas kedlebs an rige-

lebs; 

�� saxuravi _konstruqciuli ele-

menti, romelic asrulebs Seno-

bas da icavs atmosferuli 

naleqebisgan, mzis sxivebisa da 

qarisgan. konstruqciuli gada-

wyvetiT saxuravi SeiZleba iyos 

sxveniani an usxveno. saxuravis 

zeda fenas (orTqlizolaciis, 

maTbuneblis, hidroizolaciis) 

ewodeba buruli. 

�� kibe _ konstruqciuli elemen-

tia, romelic gamoiyeneba Seno-

baSi sarTulebs Soris kavSiri-

saTvis; 

�� fanjara _ Suqgamtari Semoz-

Rudvaa da emsaxureba saTavsebis 

ganaTebasa da ganiavebas. fan-

jrebi ZiriTadad Sedgeba Car-

Cosa  da Seminuli alaTebisa-

gan. 

�� kari – moZravi SemozRudvaa, uz-

runvelyofs kavSirs saTavsebs 

Soris. gamoiyeneba, rogorc 

Sesasvleli SenobaSi da gamo-

sasvleli Senobidan. 

�� tixrebi _Senobis SigniT mowyo-

bili Txeli kedlebia, romle-

bic Senobis Siga sivrces yofen 

saTavsebad. 

 qvemoT moyvanilia sxvadasxva 

tipis Senobis konstruqciuli ele-

mentebis sqemebi:  

sardafiani da mansardiani Senobis 

Wrili:  

1_saZirkveli; 2_Semonakirwyli; 

3_cokoli; 4_kedeli; 5_Riobi; 

6_saxuravi; 7_gadaxurva; 8_sardafi; 

9_mansarda; 

erTsarTuliani samrewvelo Senobis karkasi:  

1-gare svetebi; 2_kedlis paneli; 3_amwisqveSa 

koWi 4_gadaxurvis paneli; 5_koWi; 6_torsuli 

kedlis svetebi (faxverkebi); 7_Sua rigis svetebi 
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qvis kedlis detalebi: 

1_gvirgvini; 2_sartyeli (zoli); 3_karnizi; 4_napiri (SenaWeri); 5_piliastri (kedlis 

sveti); 6_Suakedlisi; 7_naoTxali; 8_wyobis safexuri; 9-cokoli 

ori aguris sisqis gare kedlis wyoba: 

1_saZirkveli yore qvisgan; 2_qviSa; 3_saizolacio fena; 4_cokoli; 5_ pirveli sarTulis 

gadaxurva; 6_rafisqveSa zolura; 7_rkinabetonis zRudari; 8_sarTulSua gadaxurva; 

9_sartyeli; 10_iatakis done; 11_gaTbobis niSi; 12_rafis zolura; 13_rigiTi zRudari; 

14_sxvenis gadaxurva; 15_karnizi; 16_saxuravi 
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mravalsarTuliani karkasuli Senoba koWovani gadaxurviT:  

1_saZirkveli; 2_svetebi; 3_rigelebi(mTavari koWebi); 4_gadaxurvis filebi; 5_gadaxurvis 

mzidi konstruqciebi; 6_gadaxurvis filebi; 7_ mzidi kedeli msxvili blokebisagan 

mravalsarTuliani anakrebi Senoba ukoWo gadaxurviT: a)ganivi Wrili; b)sarTulSua gad-

axurvis gegma;       

 1_sveti; 2_kapiteli(svetis Tavi); 3_svetebs Soris fila; 4_malis fila 
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Senobis fasadi; 

1,4_sartyeli(zoli); 2_gvirgvini; 3_aivani; 5_karnizi; 6_parapeti; 7_ lojia; 8-cokoli 

kibis kvanZis saerTo xedi: 

1_safexurebi: 2_kibis Cana; 3_koWebi; 4_baqani; 5_kibis marSi; 6-safexuris sigane aranakleb 

1,2 m 
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ukarkaso Senobebis konstruqciuli sqemebi:  

     a) grZivi mzidi kedlebiT;                 b) ganivi da grZivi mzidi kedlebiT 

msxvilblokuri Senobebis (grZivi mzidi kedlebiT) konstruqciuli sqema: 

1_saZirkveli; 2-sardafis kedeli; 3-gadaxurva; 4_Siga kedlebi; 5-gare kedlebi; 6_kibis 

baqani; 7_kibis marSi; 8-Siga grZivi kedeli; 9_aivani; 10_tixrebi 
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msxvilpaneluri Senobebis konstruqciuli sqema: 

1_gare panelebi; 2_santeqnikuri kvanZi; 3_mzidi tixrebi; 4_Siga mzidi ganivi kedlebi: 

5_gadaxurvis paneli; 6-cokolis paneli; 7-saZirkvlis blokebi 

 karkasul ASenobebSi  sivrciTi sistema _ karkasi iqmneba mzidi 

konstruqciebisagan: erTsarTulianebSi _ svetebis, amwisqveSa koWebis, 

koWebis an wamweebisagan; mravalsarTulianebSi _ svetebis, rigelebisa da 

gadaxurvis filebisagan. 

erTsarTuliani samrewvelo Senobis karkasis sqema (brtyeli gadaxurviT): 

1-saZirkvlis koWi; 2-saZirkveli; 3_ganapira rigis svetebi; 4_Sua rigis svetebi; 

5_amwisqveSa koWi; 6_gadaxurvis koWebi; 7-gadaxurvis filebi; 8_wyalmimRebi Zabri; 

9_buruli; 10_parapeti; 11_kedlis panelebi; 12_fanjris alaTebi 
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 mravalsarTuliani karkasuli Senobis konstruqciuli sqema: 

1_svetebi; 2-rigelebi; 3-gadaxurvis rigiTi filebi; 4_svetebs Soris kavSiris fila; 

5_Sekiduli kedlis panelebi 

gavlili masalis gameoreba

pasuxebi dawereT calke furcelze. saxelmZRvaneloSi ar CaweroT

1. ra moTxovnebs unda akmayofilebdes Senoba da nageboba?

2. daniSnulebis mixedviT romel or jgufad iyofa Senobebi?

3. ra gansxvavebaa msxvilelementebian da wvrilelementebian Senobebs 
Soris?

4. agebis teqnologiis mixedviT rogor klasificirdeba Senobebi?

5. risi saSualebiT miiRweva Senobis simtkice da mdgradoba?

6. razea damokidebuli samSeneblo konstruqciebis xanmedegoba?

7. gruntis wylebis zemoqmedebis gamo rogori masalebisagan unda Ses-
ruldes saZirkveli?

8. konstruqciuli gadawyvetis mixedviT ramdeni saxis saZirkveli arse-
bobs?

9. ra aris cokoli?

10. CamoTvaleT Senobis ZiriTadi elementebi.

11. rogori konstruqciebisagan iqmneba karkasi karkasul SenobebSi?
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naxazis kiTxvis
unar-Cvevebi

samSeneblo naxazebi gamo-
iyeneba samSeneblo obieqtis arqi-
teqturuli da sainJinro proeqtebis 
gadmosacemad. 

specifikaciebTan erTad igi 
gvawvdis detalur informacias 
Senobebis elementebis, masalebisa 
da konstruirebis meTodebis Ses-
axeb. yoveli piri, romelic Car-
Tulia Senobis dagegmarebis, aRWur-
visa an mSeneblobis procesSi, val-
debulia icodes samSeneblo naxazis 
wakiTxva.

nabeWdi aris naxazis asli. 
mravali wlis ganmavlobaSi farTod 
iyo gavrcelebuli naxazis gamrav-
lebis meTodi, romlis meSveobiTac 
miiReboda egreT wodebuli ”lurji
asli”, romelic Sedgeba TeTri 
xazebisagan cisfer fonze. dRes 

termini ”lurji asli” gamoiyeneba 
nabeWdis mniSvnelobiT. nabeWdebis 
umetesobas aqvs muqi xazebi Ria 
fonze.

naxazis asli CvenTvis zogjer 
gaigivebulia muSa naxazTan an geg-
masTan. naxazis dedani, rogorc 
wesi, inaxeba arqiteqtoris an inJin-
ris ofisSi. samSeneblo moedanze 
naxazis gamoyenebis SemTxvevaSi igi 
SeiZleba advilad daziandes, amitom 
uSualod mSeneblebi iyeneben na-
beWdebs. termini  `gegma~ agreTve aR-
niSnavs Senobis calkeuli nawile-
bis naxazebs, rogoric aris samSene-
blo moednis gegma, saZirkvlis 
gegma, sarTulis gegma.

samSeneblo naxazi/asli 

arsebobs samSeneblo naxazis 
ori tipi: aqsonometriuli proeqcia 
da orTogonaluri proeqcia. aqsono-
metriuli proeqcia gamoiyeneba 
imisTvis rom damkvirvebelma Senoba 
mTlianad aRiqvas. es naxazi, misTvis 
ufro realuri saxis misacemad, 
Sevsebulia xeebiT, buCqebiT da mas 
vizualizacia ewodeba. aqsono-
metriuli proeqcia prezentaciisT-
vis gamoiyeneba. rogorc wesi, masze 
mainc ar Cans calkeuli konstru-
qciuli detalebi. 

orTogonaluri proeqcia aris 
meTodi, romlis Sesabamisadac xdeba 
sagnis (magaliTad Senobis) sxvada-

am Tavis Seswavlis Semdeg Tqven 
SeZlebT: axsnaT, ratom aris xazva 
profesiisTvis mniSvnelovani, 
daadginoT, ras moicavs naxazebis 
kompleqti, aRweroT, rogor iqm-
neba naxazi da gaigoT xazvaSi ga-
moyenebuli pirobiTi aRniSvnebis  
mniSvneloba. agreTve, gecodine-
baT, rogor moixmaroT naxazis 
asli. 

axali saxlis aqsonometriuli vizuali-
zacia 
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sxva proeqciis Cveneba. maTi aTvlis 
wertilebi isea SerCeuli, rom pro-
eqciebi urTierTmarTobulia. es ki 
saSualebas iZleva Senobis an pro-
eqtis yvela detali naCvenebi iqnes 

Togonaluri naxazebisagan mSene-
blobisTvis saWiro informacia.  

naxazebis / nabeWdebis    
kompleqti 

 mcire samSeneblo proeqti 
yvela saWiro informacias Seicavs, 
rogorc wesi, erTeuli gegmis, ver-
tikaluri profilisa da ramdenime 
detalis saxiT. didi samSeneblo 
proeqtis Sedgeniloba ufro metad 
garTulebulia da moiTxovs sxvada-
sxva gegmas, profils, ganivkveTsa da 
detals. gamoiyeneba samSeneblo 
naxazebis/nabeWdebis kompleqti, ro-
melic dayofilia Tavebad Sesas-
rulebeli samSeneblo samuSaoebis 
tipebis Sesabamisad. 

 qvemoT moyvanilia samSeneblo 
naxazebis klasifikacia da aRniSvne-
bi, romlebic gamoiyeneba saqarT-
veloSi: 

naxazebis SesaZlo umciresi raode-
nobiT. 

 samSeneblo naxazSi gamo-
yenebuli proeqciebia: zedxedi, 
winxedi, gverdxedi da xedi uknidan. 
zedxeds ewodeba horizontaluri 
proeqcia, winxeds, gverdxedsa da 
xeds uknidan _ vertikaluri pro-
eqciebi, Senobis interieris xeds ki 
_ ganivkveTi an interieris proeqcia.  

 TiTqmis yvela samSeneblo 
naxazi Sesrulebulia orTogona-
luri proeqciiT. am SemTxvevaSi 
Senobis garegnuli saxe ar aris ise 
TvalnaTliv da srulad war-
modgenili, rogorc aqsonometriuli 
proeqciiT, magram gacilebiT meti 
informaciis Semcvelia. cdisTvis, 
Tqven SegiZliaT moaxdinoT das-
rulebuli Senobis vizualizacia 
iseve, rogorc miiRoT or-
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gt – generaluri gegma da trans-
portis nagebobani 

gg – generaluri gegma 
ag – arqiteqturuli gadawveti-

lebani 
as – arqiteqturul-samSeneblo ga-

dawyvetilebani 

ai – arqiteqturuli interierebi  

konstruqciebi: 

kr – rkinabetonis 
kl – liTonis 

klm – liTonis madetalire-
beli 

kx – xis 
wk – Siga wyalsadeni da kanaliza-

cia 
gwk – gare wyalsadenis da kanali-

zaciis qseli 
gv – gaTboba, ventilacia da kondi-

cireba 
Tq – Tboqselebi 
gm – gaziT momarageba 
ggq –gaziT momarageba, gare qsele-

bi 
em – eleqtromomarageba 

teqnologia: 

tw – warmoebis 
tk – komunikaciebis 
a...… – avtomatizacia 

 avtomatizaciis markis kom-
pleqtis dasaxelebaSi mravalwer-
tili Seicvleba samuSao naxazebis 
ZiriTadi kompleqtis Sesabamisi 
markiT. 
 naxazze mocemuli marka 
Sedgeba erTi asosgan, romelic mi-
uTiTebs Sesabamisi naxazebis kom-
pleqtze da ricxviTi gamosax-
ulebisagan, romelic gviCvenebs am 
kompleqtSi saZiebeli naxazis no-
mers. magaliTad: gm-6 – gaziT mo-
maragebis naxazebis kompleqtidan 
№6 da a.S. mSeneblobis procesSi 
xandaxan saWiro xdeba gegmaSi gark-
veuli Sesworebebis Setana an raime 

konstruqciis meore konstruqciiT 
Secvla. naxazebs, romlebic srulad 
gamosaxaven asaSenebeli saTavsebis 
dagegmarebas, maT zomebs da samSene-
blo konstruqciebs saSemsruleb-
lo naxazebi ewodeba, xolo naxa-
zebs, romlebic Sedgenilia natu-
raSi ganxorcielebuli azomvebis 
Sedegad, ewodeba azomviTi naxazebi. 

 samSeneblo naxazebis klasifi-
kacia da aRniSvnebi, romlebic ga-
moiyeneba evropasa da SeerTebul 
StatebSi: 

C – samoqalaqo. gengegma, reliefis 
mowyobis gegma, adgilis keTil-
mowyobis gegma da detalebi. 

A – arqiteqturuli. sarTulebis 
gegmebi, profilebi, mopirkeTeba, 
Senobis seqciebi, grafikebi da 
detalebi. 

S – konstruqciuli. betonis, 
foladisa da xis miwiszeda 
konstruqciebi da detalebi. 

M – meqanikuri. wyalmomarageba-
wyalarinebis,  gaTbobis, ventila-
ciisa da kondicirebis sistemebi. 

E – eleqtruli. energo- da ganaTe-
bis sistemebi. 

zogierTi arqiteqtori an inJineri 
damatebiT yofs naxazebis /nabeWde-
bis kompleqts Semdeg mimarTule-
bebad:  

U – sainJinro qselebis gegma. 
saxelmwifo an municipaluri 
eleqtro- da wyalmomaragebis xaze-
bi zogjer naCvenebia samoqalaqo 
naxazebze. 

P - wyalmomarageba-wyalarineba. 
wyalmomarageba-wyalarinebis siste-
mebi. 

H - gaTbobis, ventilaciisa da 
haeris kondicirebis sistemebi. 
zogierTi arqiteqtori ar  iyenebs 
klasifikacias asoebiT da furc-
lebs ubralod nomravs. 

qvemoT mocemulia sxvadasxva tipis 
naxazis nimuSebi: 
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generaluri gegmis nimuSebi 
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arqiteqturuli naxazebis nimuSebi 
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konstruqciuli naxazebis nimuSebi 
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Siga wyalsadenisa da kanalizaciis naxazis nimuSi 
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milgayvanilobis principiuli sqemis nimuSi 
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eleqtromomaragebis naxazis nimuSi 
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nabeWdis/naxazis tipebi 

 nabeWdi, rogorc wesi, dala-
gebulia mSeneblobis savaraudo 
Tanamimdevrobis Sesabamisad. na-
beWdebis kompleqti moicavs samoqa-
laqo, konstruqciul, arqiteqtu-
rul, eleqtrul, meqanikur da 
wyalmomarageba-wyalarinebis nabeW-
debs.  

 samoqalaqo mSeneblobis (C) 
naxazebi moicavs: gengegmas an gana-
Senianebis ubnis gegmas, sainJinro 
qselebs, miwis nakveTiT sargeb-
lobis uflebas, reliefis mowyobis 
gegmasa da adgilis keTilmowyobis 
detalebs.  ganaSenianebis ubnis 
gegma agreTve moicavs: horizon-
talebs, trotuarebsa da samanqano 
gzebs. agreTve naCvenebia: ubnis 
sazRvris xazebi, ganaSenianebis 
wiTeli xazebi da sainJinro komuni-
kaciebi. 

 konstruqciis nabeWdi moicavs: 
saZirkvels, foladis mzid konstru-
qciebs, Senobisa da saxuravis mzid 
sistemebs maT kveTebTan da deta-
lebTan erTad. sacxovrebeli Seno-
bebisTvis saZirkvlisa da sardafis 
sarTulis gegmebi, rogorc wesi, 
mocemulia erT naxazze. es gegma 
moicavs: saZirkvlis kedlebs, 
saZirkvlis blokebs, dgarebsa da 
buxrebs. saZirkvlis kedlebisa da 
saZirkvlis blokebis kveTebisa da 
detalebis naxazebi zogjer 
mocemulia erT nabeWdze. 

 arqiteqturuli nabeWdi 
moicavs: sarTulebis gegmebs, 
profilebs,  Senobis seqciebsa da 
gamotanil kveTebs, karisa da fan-
jris specifikaciebsa da oTaxebis 
gamoyvanas. sacxovrebel SenobebSi, 
arqiteqturuli nabeWdebi, rogorc 
wesi, warmoadgens muSa naxazebis 
umetesobas.  

 sarTulis gegma mniSvnelovani 
naxazia, vinaidan is Seicavs yvelaze 
met informacias da orientiria 

damatebiTi kveTebisa da detalebis 
mdebareobisaTvis. sarTulis gegma 
faqtobrivad aris amave sarTulis 
donidan zemoT 106-122sm-mde  
horizontalur sibrtyeSi aRebuli 
kveTi. gegma SeiZleba iyos 
wanacvlebuli (cvladi doneebi) Tu 
SenobaSi erTi da imave sarTulis 
doneebi sxvadasxva niSnulzea. 
sarTulis gegmaSi Cans sarTulis 
gamoyvana, kedlebi, karebi, kibis 
marSebi, buxrebi, CaSenebuli 
karadebi da meqanikuri aRWurvi-
loba. mravalsarTuliani Senobis 
naxazebi Seicavs yvela sarTulis 
gegmas. momxmarebelTa umetesoba 
nabeWdebis daTvalierebas iwyebs 
sarTulebis gegmebiT.  

 sarTulis gegmebi gviqmnis 
warmosaxvisa da vizualizaciisa-
Tvis saWiro saerTo warmodgenas 
rac saWiroa Semdgomi interpre-
taciisaTvis. 

 profili aris Senobis gare 
xedi/proeqcia. rogorc wesi, minimum 
oTxi profilis daxazva aris 
saWiro Senobis yoveli mxris 
gadawyvetis saCveneblad. ufro meti 
profili moiTxoveba gansxvavebuli 
gadawyvetebis dros, iseTebis 
rogoric aris Siga ezo an kuTxuri 
Senoba. Senobis interierisTvis 
aRebul profils, interieris 
profili ewodeba. 

 Wrili aris xedi, romelic 
gviCvenebs Senobas ise, TiTqos is 
gaWrilia. WrilSi Cans kedlebi, 
kibis safexurebi da sxva detalebi, 
romlebic sxva naxazebze naTlad ar 
Cans. Wrili, rogorc wesi, 
mocemulia ufro didi masStabiT, 
profilebisa da gegmebis naxazebze 
gamoyenebul masStabebTan Seda-
rebiT. mTliani Senobis viwro mxris 
gaswvriv aRebul kveTs ganivi kveTi 
ewodeba, grZel mxares _ grZivi 
kveTi.  

 rTuli Senobis elemente-
bisTvis da gansxvavebuli konstruq-
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ciisTvis moiTxoveba iseTi deta-

lebis naxazebi, rogoric aris TaRi, 

karnizi, samSeneblo foladis mzidi 

konstruqciis kavSiri an sayrdeni 

kedeli. detalebi ixazeba didi 

masStabiT, raTa naTlad gamoCndes 

Senobis elementebi da Tavisebu-

rebebi.

 specifikacia aris masalaTa 

nusxa, rac saWiroa mSeneblobis 

procesSi. specifikaciaSi Cveuleb-

riv CamoTvlilia nakeToba, sa-

identifikacio niSani, zoma, saWiro 

raodenoba da sxva saWiro infor-

macia. specifikaciaSi mocemuli 

yoveli nakeToba aRniSnulia gegmasa 

da profilebze. sxva tipisaa karis, 

fanjrisa da ganaTebis mowyobi-

lobebis  specifikaciebi. specifi-

kacia sxva miznebisTvisac gamoiye-

neba, aseTia, magaliTad, oTaxis 

gamoyvana.  

 specifikacia muSa naxazebis 

kompleqtis nawilia. gegmis naxazebi 

xSirad moicavs karis specifikacias. 

fanjris specifikacia ZiriTadad 

gvxvdeba profilis naxazebze.

eleqtrogayvanilobis naxazebi 

moicavs eleqtrul sadenebs, gana-

specifikaciis nimuSi 
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Tebis gegmas, Sekiduli Weris gegmas 
da gamanawilebeli dafis speci-
fikacias. did proeqtSi SeiZleba 
agreTve iyos eleqtromontaJis sqema 
da datvirTvis gaangariSeba. mcire 
samuSaoebisTvis eleqtrogayvanilo-
bis gegma mocemulia sarTulis 
arqiteqturul gegmasTan erTad. 

 meqanikuri nawilis naxazebi 
moicavs gaTbobis, ventilaciisa da 
haeris kondicirebis sistemebis 
gegmebs da wyalmomarageba-wyalari-
nebis gegmebs. meqanikuri nawilis 
naxazi agreTve moicavs morwyvis 
sistemebs. SeiZleba moicavdes mile-
bisa da maTi makavSirebeli nawile-
bis specifikacias, gaTbobis, venti-
laciisa da haeris kondicirebis 
sistemebis aRWurvilobasa da wyal-
momarageba-wyalarinebis mowyobilo-
bebs. martivi proeqtebisaTvis eleq-
trogayvanilobis gegmis msgavsad, 
gaTbobis, ventilaciisa da haeris 
kondicirebis sistemebis gegma Sedis 
sarTulis arqiteqturul gegmaSi.  

 wyalmomarageba-wyalarinebis 
gegma gviCvenebs cxeli da civi 
wylis sistemis, Camdinare wylebis 
mocilebis sistemisa da sanitari-
ul-teqnikuri aRWurvilobis ganTav-
sebis sqemas. binebis wyalmomarageba-
wyalarinebis mTeli gegma SeiZleba 
iyos erT naxazze, sanitariul-
teqnikuri aRWurviloba ki xSirad 
naCvenebia sarTulis arqiteqturul 
gegmaze. ufro rTuli Senobebis 
SemTxvevaSi yoveli sistemisTvis 
calke gegma gamoiyeneba. 

naxazis/nabeWdis  wakiTxva  

 naxazis wakiTxva niSnavs na-
xaziT informaciis miRebas. misi  
ori ZiriTadi elementia vizualiza-
cia da interpretacia. naxazis kiT-
xva xels uwyobs am unarebis ganvi-
Tarebas. Tqveni zemoaRniSnuli una-
rebi gamocdilebis momatebasTan 
erTad  gaumjobesdeba. 

 vizualizaciis unari niSnavs 
samuSao naxazebis kompleqtis 
safuZvelze Senobis an proeqtis 
warmosaxviTi xatis Seqmnas. naxazis 
kiTxvis da eskizis Seqmnis prin-
cipebis Seswavla dagexmarebaT 
samSeneblo naxazebisa da kvanZebis 
detalur vizualizaciaSi.   

 interpretacia niSnavs samuSao 
naxazze aRniSnuli xazebis, simbo-
loebis, zomebis, SeniSvnebisa da 
sxva informaciis gagebis unars.  

naxazis movla 

 naxazi da specifikacia iseve 
mniSvnelovania, rogorc iaraRi, 
romelsac iyenebT. saTanado mopy-
robis SemTxvevaSi naxazi didi xnis 
ganmavlobaSi mogemsaxurebaT. 

 ramdenime miTiTeba naxazis 
movlis Sesaxeb: 
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• ar daweroT naxazze, Tu ar 
gaqvT cvlilebebis ganxorci-
elebis uflebamosileba; 

• naxazi sufTad SeinaxeT. 
gaWuWyianebuli naxazi Znelad 
ikiTxeba da SeiZleba Secdomis 
mizezi gaxdes; 

• dauSvebelia naxazis siaxloves 
Wama-sma; 

• naxazi frTxilad dakeceT an 
daaxvieT; 
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• naxazze ar moaTavsoT mWreli 
iaraRi an wvetiani nivTi; 

• rodesac naxaziT ar sarge-
blobT,  moarideT is mzis pir-
dapir sxivebs. mzis sinaTlis 
zemoqmedebiT naxazi xundeba 
da ziandeba; 

• rodesac naxaziT ar sarge-
blobT, SeinaxeT is sufTa, 
mSral adgilas. 
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sakuTrebis gamyofi xazi: sakuTre-
bis gamyofi xazi Zalian msxvili 
xazia, romelic Sedgeba erTi 
grZeli da ori mokle Strixis 
Tanamidevruli monacvleobisagan. 
TiToeuli amgvari xazis sigrZe da 
ganlageba (mimarTuleba) situaciur 
gegmaze aris naCvenebi.  

CarCos  xazi: moCarCoebis xazi 
ganlagebulia naxazis furclis 
kideebSi. es xazi  gamoiyeneba aseve 
naxazis sxvadasxva nawilis, magali-
Tad,  saTauris, SeniSvnebisa da 
Sesworebebis,  gamosayofad. 

konturis  xazi: konturis  xazi 
gamoiyeneba obieqtis, Senobisa an 
gasasvlelis  ZiriTadi elemente-
bis aRsaniSnavad. konturis  xazi 
msxvili, uwyveti xazia, romelic 
yvela kidesa da zedapirs aRniS-
navs.  

uxilavi konturis xazi: dafaruli 
xazi saSualo sisqis mokle 
Strixebisgan Sedgeba. is aRniSnavs 
im kideebsa da zedapirebs, romle-
bic ar Cans mocemul xedSi. mkiTx-
velma naxazebis kompleqtSi unda 
ipovos sxva xedi, sadac Cans es 
konturebi. xSirad dafaruli nawi-
lebi Cans gverdiT xedze an 
WrilSi. dafaruli xazebi, romleb-
sac naxazisTvis ganmsazRvreli 
mniSvneloba ara aqvT, ar aRiniS-
neba.   

RerZis xazi: RerZis xazi gamoiye-
neba svetebis, aRWurvilobis, mow-
yobilobebisa da sxva msgavsi obi-
eqtebis centris aRsaniSnavad. ro-
gorc wesi, am  obieqtebis zomebi 
mibmulia RerZis xazTan. RerZis  
xazi aseve gamoiyeneba nulovani  
donis aRsaniSnavad. es xazi wvri-
lia da Sedgeba urierTmonacvle 
grZeli da mokle Strixebisagan.    

zomisa da gamosatani xazebi: zomisa 
da gamosatani xazebi wvrili xaze-
bia, romlebic aRniSnaven zomebis 
ganfenas da mimarTulebas. zomis  
xazi gavlebulia gasazomi man-
Zilis sigrZeze. zomis xazis Ti-
Toeul boloSi  keTdeba aRniSvna 
– isari, wertili an V niSani. gamo-
satan xazs avleben  zomis xazis 
perpendikularulad im elementebis 
aRsaniSnavad, romelTa Sorisac 
izomeba manZili.  misaniSnebel  
xazs erT boloSi isari aqvs da 
meoreSi – teqsturi komentari. isa-
ri miuTiTebs im   detalsa an ele-
mentze, romelsac exeba komentari. 
misaniSnebel xazs igive sisqe aqvs, 
rac zomisa da gamosatan xazebs.  

isari: isari sxvadasxva tipis 
SeiZleba iyos. yvela arqiteqtori 
aRniSvnis sakuTar stils iyenebs. 
aRniSvnis mizania naxazze wetilebs 
Soris (gamosatani xazebi) manZilis 
aRniSvna. Tu gamosatan xazebs So-
ris manZili Zalian mcirea, isrebi 

xazebi da simboloebi 

 samSeneblo naxazis wasakiTxad 
saWiroa naxazze aRniSnuli xazebisa 
da simboloebis mniSvnelobis cod-
na. mxazveli iyenebs xazebisa da sim-
boloebis gansazRvrul sistemas. 
samSeneblo naxazze Cveulebriv ram-
denime tipis xazi gamoiyeneba. yvela 
xazi erTi da imave feriT aris Ses-
rulebuli.  xazebi sxvadasxva sis-
qis SeiZleba iyos. zogi xazi uwyve-
tia, zogi – wyvetili. TiToeuls 
sxvadasxva mniSvneloba aqvs. 
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gareT aris ganlagebuli,  zomebi SuaSia an gverdze da misaniSnebeli  
xazi maT mdebareobas gviCvenebs. 

wyvetis xazi: wyvetis xazi niSnavs, rom naxazze mxolod obieqtis nawilia 
aRniSnuli. wyvetis xazi gamoiyeneba or SemTxvevaSi: rodesac  obieqti 
grZeldeba, magram naxazze ar aris aRniSnuli an  adgilis ekonomiis 
gamo obieqti sruli sigrZiT ar aris naxazze aRniSnuli.  Tu naxazze  
wyveta grZelia, gamoiyeneba grZeli wyvetili xazi xeliT Sesrulebuli 
zigzagebiT. mokle wyvetis xazi aris sqeli, klaknili xazi, romelic ga-
moiyeneba mokle wyvetis dros, magaliTad, ortesebri profilis an koWis 
ganivad.    

Wrilis xazi (kveTis xazi): es xazi gamoiyeneba Wrilis xedSi. Wrilis 
xazi aRniSnavs naxazis im  nawils, romelic `gakveTilia~ Wrilis xedis 
misaRebad. xazis boloSi dasmuli isrebi gviCvenebs im mimarTulebas, sai-
danac vuyurebT Wrils. Tu Wrilis xedi sxva naxazzea, kodur aRniSvnas-
Tan erTad miTiTebuli  unda iyos naxazis nomeri.  

daStrixvis xazi   da vizualizacia: Strixis xazi aris wvrili xazi, ro-
melic, Cveulebriv, 450–iani kuTxiT aris daxrili. es xazi gamoiyeneba 
WrilSi kveTis xazis mier  `moWrili~ nawilis aRsaniSnavad.  

xazis tipebi 
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pirobiTi grafikuli aRniSvnebi 

samSeneblo naxazze sxvadasxva xazis garda, gamoiyeneba pirobiTi  

grafikuli aRniSvnebi. es simboloebi gamoxatavs samSeneblo masalebsa da 

mowyobilobebs. kompaniebis umetesobas sakuTari simboloebi aqvs, magram 

farTod gavrcelebuli  elementebi msgavsi simboloebiT aRiniSneba. 

 rogorc wesi, simboloebis ganmarteba naxazis pirobiT aRniSvnebSia 

mocemuli. pirobiTi aRniSvna aris simboloebisa da maTi ganmartebebis Ca-

monaTvali. zogjer naxazebis kompleqtSi gamoyenebuli yvela simbolos 

pirobiTi aRniSvna garekanzea mocemuli. Tu pirobiTi aRniSvna ar aris da-

beWdili im naxazze, romelsac Tqven kiTxulobT, misi gadmobeWdva mogi-

wevT sxva naxazidan ufro mcire zomis furcelze, romelic Tan geqnebaT 

miTiTebisaTvis.

zomebis kiTxva 

 zoma naxazis arsebiTi elementia. naxazis wamkiTxveli  unda icnob-

des zomis dasmis sxvadasxva meTods. mxazvelebi sxvadasxvagvarad aRniS-

naven zomis xazebis wyvetas  gamosatan xazebze. amJamad sul ufro far-

Tod gamoiyeneba daxrili xazis meTodi. samuSaosaTvis individualuri 

xasiaTis  misaniWeblad SeiZleba gamoyenebul iqnes sxva  meTodebi. 

samSeneblo naxazebSi gamoyenebuli zogierTi simbolo 
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Cveulebriv, zoma miTiTebulia 
zomis  xazis zemoT.  
 samSeneblo naxazebSi gamo-
yenebuli pirobiTi aRniSvnebi moce-
mulia danarTSi (gv. 295). 

naxazis masStabi (zomsadari) 

 samSeneblo obieqti naxazze  
Semamcirebeli  masStabiTaa (faq-
tobrivze mcire zomiT) gamosaxuli. 
konkretuli sarTulis gegmis, gver-

diTi xedis an detalis masStabi 
(zomsadari) miTiTebulia naxazis 
saTaurSi an qveda nawilSi. 

 naxazis SefardebiTi zomis aR-
niSvnis garda, termini (masStabi)  
aseve niSnavs masStabian saxazavs, 
romliTac izomeba manZili naxazze. 
saqarTveloSi Sesrulebul naxa-
zebze zomebi mocemulia erTeulTa 
metrul sistemaSi, Sesabamisad 
masStabic metrul sistemaSia.  

 ZiriTadad gamoiyeneba 
masStabi 1:50, anu naxazi realuri 
obieqtis zomis 1/50-ia. 2 sm naxazze 
utoldeba realuri obieqtis erT 
metrs (100 sm). metruli sistemis 
masStabiT monacemebis wakiTxva ise-
ve xdeba, rogorc imperiuli sis-
temis masStabiT. samSeneblo 
naxazebze zomebi mocemulia metre-
biT, kameraluri samuSaoebisas 
zomebi gamosaxulia santimetrebiT 
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ganvlili masalis ganmeoreba

pasuxebi dawereT calke furcelze. saxelmZRvaneloSi ar CaweroT
mokle pasuxebi:

1.  qvemoT CamoTvlili naxazebidan romeli ar aris tipobrivi naxazi? 

 a. montaJis gegma;  

 b. wyalmomarageba-wyalarinebis gegma; 

 g. Rebvis gegma; 

 d. saZirkvlis gegma; 

 e. yvela maTgani tipobrivi naxazia.

2. ra SemTxvevaSi SeiZleba eleqtrogayvanilobis gegmis Setana 

sarTulis gegmaSi? 

 a. rodesac Senoba rTuli ar aris; 

 b. naxazebis qaRaldis naklebobis SemTxvevaSi; 

 g. rodesac yvela samuSaos erTi da igive kompania asrulebs; 

 d. eleqtrogayvanilobis gegma ar SeiZleba Setanil iqnes   

    sarTulis gegmaSi.

3. romel naxazze unda iyos naCvenebi morwyvis sistemebis mdebareoba? 

 a. eleqtrogayvanilobis gegma; 

 b. saZirkvlis gegma; 

 g. situaciuri gegma; 

 d. wyalmomarageba-wyalarinebis gegma; 

 e. morwyvis sistemebi arc erT gegmaze ar iqneba asaxuli.

4. sworia Tu mcdari? vizualizacia asaxavs yvela detals, romelic 

saWiroa ofisis Senobis asaSeneblad.

5. sworia Tu mcdari? ganaSenianebis ubnis gegmaze naCvenebia sainJinro 

komunikaciebi.

6. sworia Tu mcdari? naxazi ar daziandeba, Tu xangrZlivad moaTavsebT 

mzis sxivebis qveS.

7. romeli metruli masStabi gamoiyeneba sarTulis gegmisaTvis? 

 a. 1:10; 

 b. 1:20; 

 g. 1:50; 

 d. 1:100; 

 e. arc erTi masStabi ar aris swori.

8. SeuTavseT erTmaneTs Semdegi terminebi da ganmartebebi. yvela termini 

ar iqneba gamoyenebuli 
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a. dafaruli xazi  1. aRniSnavs miwis nakveTis saz-
Rvrebs

b. CarCos xazi  2. gamoiyeneba im elementebis aRsan-
iSnavad, romlisTvisac mocemulia 
ganzomileba

g. RerZis xazi  3. obieqtis an Senobis miRebuli 
pirobiTi aRniSvna

d. pirobiTi aRniSvna  4. gamoxatavs kides, romelic arse-
bobs, magram dafarulia mzerisagan

e. simbolo  5. naxazze gamoyenebuli simboloeb-
is CamonaTvali

v. xazebis tipebis CamonaTvali  6. aCvenebs, sad aris amoRebuli 
masala

z. sakuTrebis gamyofi  xazi  7. aRniSnavs mowyobilobas an obi-
eqts; gamoiyeneba SeniSvnis nacvlad

T. konturis xazi  8. simetriis xazi

i. zomis xazi  9. aRniSnavs naxazis sazRvrebs

k. Wrilis xazi  10. aRniSnavs kveTis xeds

l. wyvetis xazi   

m. gamosatani xazi   

n. daStrixvis xazi   
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zogadi cnobebi 

SeduRebis Sesaxeb
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zogadi cnobebi SeduRebis Sesaxeb

am TavSi gaecnobiT SeduRebis 
procesebis zogad safuZvlebs, Se-
duRebisa da rCilivis fizikur 
arss, SeduRebis ZiriTadi xerxebis 
klasifikacias – Termuls, Termul-
meqanikurs, meqanikurs. SeduRebis 
saxeebs: SeduRebis areSi liTonis 
dacvis, procesis uwyvetobis, pro-
cesis meqanizaciis mixedviT. aseve 
rkaluri SeduRebis saxeobebs, Tu 
ra teqnologiuri niSan-Tvisebebis 
mixedviT xdeba liTonebis Se-
duRebis klasifikacia.

SeduRebis procesis arsi

rTuli formis konstruqciebs, ro-
gorc wesi, iReben calkeuli element-
ebis (detalebis, asawyobi kvanZebis) 
gaerTianebis Sedegad gasarTi an ara-
gasarTi SeerTebis meSveobiT.

SeduRebis meSveobiT upiratesad 
aerTeben liTonis detalebs, agreTve 
sxva masalis detalebsac _ plast-
masi, keramika an maTi naerTebi.

SeduRebisas detalebis SeerTeba 
atomTSorisi kavSirebis warmoqmnis 
Sedegad xdeba. atomTSorisi kavSire-
bi myardeba mxolod maSin, rodesac 
SesaerTebeli detalebis atomebi 
iReben erTgvar damatebiT energias, 
romelic aucilebelia maTi energe-
tikuli barieris gadasalaxavad. Aam 
energias aqtivaciis energia ewode-
ba. SeduRebisas am energias awvdian 
SeerTebis zonaSi garedan gaxurebis 
gziT (Termuli aqtivacia) an plasti-
kuri deformciiT (meqanikuri aqtiva-
cia).

AaragasarTi SesaduRebeli SeerTe-
bebis warmoqmnisaTvis aucilebeli 
pirobebia SesaduRebeli nawilebis 
daaxloeba da aqtivaciis energiis mi-
wodeba SeduRebis zonaSi.

SeerTebis Sesrulebisas aqtiva-
ciis xasiaTis mixedviT arsebobs Se-
duRebis or ZiriTadi saxe: dnobiT da 
wneviT SeduReba.

DdnobiT SeduRebisas detalSi Ses-
aerTebel nawiburebze Camodneba gax-
urebis wyaros moqmedebiT, gamdnari 
liToni, Seereva saerTo moculobas 
da warmoqmnis Txevad saSemduReb-
lo abazanas. saSemduReblo abazanis 
gacivebisas Txevadi liToni myardeba 
da warmoiqmneba SeduRebis nakeri.

Nnakeri SeiZleba warmoiqmnas Sesa-
duRebeli nawiburebis liTonis gad-
nobis Sedegad an nawiburebis liTo-
nisa da saSemduReblo abazanaSi 
gasadnobi misarTis damatebiTi Seyva-
niT.

wneviT SeduRebisas SenaduR nakers 
iReben SesaduRebeli detalebis nawi-
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burebze liTonis plastikuri deformaciis Sedegad. Pplastikuri deformaci-
is meSveobiT advili xdeba SesaerTebeli nawilebis atomTSorisi kavSirebis 
damyareba. Pprocesis dasaCqareblad gamoiyeneba gaxurebiT wneviTi SeduReba.

fizikuri 

niSan-Tvisebebis 

mixedviT

teqnologiuri 

niSan-Tvisebebis 

mixedviT

teqnikuri 

niSan-Tvisebebis 

mixedviT

SeduRebis saxeebis klasifikacia

aqtiuri da inertuli 

airebis narevSi

naxSirorJangSi

azotSi

wylis orTqlSi

aqtiuri airebis narevSi

aqtiur airSi

argonSi

heliumSi

argonisa da 

heliumis nrevSiinertul airSi

SeduRebis procesis 

meqanizaciis xarisxiT

xeliT

meqanizebuli

avtomatizebuli

avtomaturi

SeduRebis zonaSi 

liTonis dacvis 

xerxis mixedivT

haerSi

damcav airSi

vakuumSi

flusis qveS

flusis Sesabamisad

qafSi

kombinirebuli 

dacviT

procesis uwyvetobis 

mixedviT

uwyveti

wyvetili

teqnikuri niSan-Tvisebebis mixedviT
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Termuli klasi _ yvela saxis 

SeduReba dnobiT, romlebic 

xorcieldeba Tboenergiis 

gamoyenebiT

airadi

rkaluri

eleqtrowiduri

plazmuri

eleqtonul-sxivuri

lazeruli

Termomeqanikuri klasi _ 

SeduRebis yvela saxe, romelic 

sruldeba Tboenergiisa da 

wnevis meSveobiT

kontaqturi

difuziuri

samWedlo

airul-rkalur dawnexviTi

meqanikuri klasi _ wneviT 

SeduRebis yvela saxe, romelic 

tardeba meqanikuri energiis 

gamoyenebiT

civad

xaxuniT

ultrabgeruli

afeTqebiT

fizikuri niSan-Tvisebebis mixedviT

SenaduRi SeerTebis 

formis mixedviT

pirapira

kuTxuri

tesebri

pirgadadebiTi

torsuli (Subla)

denis saxisa da 

polarobis mixedviT

mudmivi deniT

cvladi deniT

pirdapiri polarobiT

ukupolarobiT

eleqtrodis saxis 

mixedviT

dnobadi eleqtrodiT SeduReba

udnobi eleqtrodiT SeduReba

teqnologiuri niSan-Tvisebebis mixedviT
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widuri

airwiduri

airadi dacviT

SesaduRebeli liTonisa da saSemduRe-

blo abazanis garemosagan dacvis xasi-

aTis mixedviT

eleqtrodis masalis 

saxeobis mixedviT

liTonis mavTuli

foladis Reroebi

aluminis Senadnobebis Reroebi

titanis Reroebi

nikelis Reroebi

spilenZis Reroebi

sxva liTonebis Reroebi

dnobadi eleqtrodiT

udnobi eleqtrodiT

naxSiris Reroebi

grafitis Reroebi

volframis Reroebi

procesis avtomatizaci-

is xarisxis mixedviT

xeliT SeduReba

meqanizebuli SeduReba

avtomatizebuli SeduReba

avtomaturi SeduReba

saSemduReblo abazanis dacvis xerxis, 

TviT rkalisa da gaxurebuli eleqtro-

dis bolos atmosferuli airebis zemoq-

medebisagan dacvis mixedviT

SeduReba dafaruli eleqtrodebiT

flusis qveS

damcav airSi

TviTdamcavi fxvnilgula mavTuliT

vakuumSi

kombinirebuli dacviT

dnobiT rkaluri SeduRebis saxeobebi
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liTonis elqtrorkaluri SeduReba SeduRebis daculi zoniT

xeliT rkaluri SeduReba liTonebis SeerTebis erT-erTi yvelaze gavrcele-
buli xerxia, romelic gamoiyeneba SenaduRi konstruqciebis damzadebisas.

xeliT rkaluri SeduReba _ rkaluri SeduReba, romlis drosac rkalis 
aRgzneba, eleqtrodis miwodeba da misi gadaadgileba xeliT sruldeba. am 
xerxis dros SeduRebas asruleben calobiTi dafaruli eleqtrodebiT. da-
faruli eleqtrodi aris safariani (sagoziani) liTonis Rero.

Eeleqtrodi saxarji masalaa – rac imas niSnavs, rom erTis gaxarjvis Sem-
deg igi axliT icvleba. flusi, romliTac eleqtrodia dafaruli dneba da 
warmoqmnis damcavi airis fenasa da widas, romelic icavs rkalsa da saSem-
duReblo abazanas. sadeni, romelic eleqtrodis ZiriTadi nawilia dneba da 

misarTi liTonad gamoiyeneba. arsebobs 
sxvadasxva tipis eleqtrodi, romelT-
ac sxvadasxva daniSnuleba gaaCniaT.

eleqtrodis danafars amzadeben sx-
vadasxva komponentis fxvnilismagvari 
narevisagan. misi daniSnulebaa: aamaR-
los rkalis wvis mdgadoba, Catardes 
saSemduReblo abazanis metalurgi-
uli damuSaveba, uzrunvelyos gamdnari 
liTonis dacva atmosferuli airebi-
sagan da gaaumjobesos SeduRebis 
xarisxi.

SenaduRi nakeri warmoiqmneba liTo-
nis SesaduRebeli nawiburebis da 
eleqtrodis Reros dnobis xarjze. am 
dros SemduRebeli xeliT asrulebs 
or ZiriTad teqnologiur svlas: da-
faruli eleqtrodis miwodebas Se-
duRebis abazanaSi misi gadnobis 
mixedviT da rkalis gadaadgilebas 
saSemduReblo nawiburebis gaswvriv.

dafaruli eleqtrodebiT xeliT 
rkaluri SeduRebis sqema:

1 - ZiriTadi liToni; 2 - saSemduReblo 
abazana; 3 - rkali; 4  - eleqtroduli 
safari; 5 - eleqtrodi; 6 - eleqtro
duli liTonis wveTebi; 7  - airadi 
dacva; 8 - Txevadi widuri afski; 
9 - nakeri; 10 - widis qerqi.
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imis gamo rom iafia da iZleva sxvadasxva masalebTan muSaobis saSuale-
bas eleqtrodiT SeduRebas da eleqtroSemduReblebs SeiZleba yvelgan 
waawydeT: dawyebuli saxlSi saSemkeTeblo samuSaoebidan, fermaSi mowyobi-
lobebis SekeTebisas, mrewvelobaSi produqciis warmoebisas, mSeneblobaSi 
liTonis konstruqciebis SeerTebisa da sxva tipis komerciuli saqmianobiT 
damTavrebuli.

arsebobs eleqtrorkaluri SeduRebis mravali tipi, winamdebare saxelmZ-
Ravnelo eZRvneba xeliT eleqtrorkalur SeduRebas.

ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqstSi ar CaweroT, gamoiyeneT calke furceli.

1.	SeduRebis procesi klasificirdeba Semdegi niSan-Tvisebebis mixedviT:

a.	fizikuri; 

b.	meToduri;

g.	teqnikuri; 

d.	teqnologiuri. 

2.	teqnologiuri niSnis mixedviT SeduRebis procesi klasificirdeba:

a.	SenaduRi SeerTebis formis mixedviT;

b.	denis saxisa da polarobis mixedviT 

g.	gamoyenebuli eleqtrsaSemduReblo aparaturis tipis mixedviT;

d.	eleqtrodis saxis mixedviT.

3.	fizikuri niSan-Tvisebebis mixedviT gamoyofen SeduRebis sam klass: 

a.Termuls; 

b.difuziurs;

g.Termomeqanikurs; 

d.meqanikurs.

4.	eleqtrodis danafaris daniSnulebaa: 

a.gazardos SeduRebis procesis mwarmoebluroba;

b.aamaRlos rkalis wvis mdgadoba; 

g.uzrunvelyos gamdnari liTonis dacva atmosferuli airebisagan;

d.gaaumjobesos SeduRebis xarisxi.
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posts miewodeba SeduRebisaTvis awyo-
bili konstruqcia an detali. Senadu-
Ri nakeris Sesrulebisas SemduRebe-
li gadaadgildeba, xolo denis kvebis 
wyaro da gamSvebi aparatura adgilze 
rCeba. SemduReblis gadaadgileba gan-
pirobebulia saSemduReblo kabelis 
sigrZiT – ara umetes 30-40 m; ufro 
meti sigrZis SemTxvevaSi Zabva saSem-
duReblo rkalSi ecema, rac arTulebs 
SeduRebis process.

saSemduReblo posti, mowyobiloba da 

SemduReblis samuSao instrumentebi

am TavSi gaecnobiT eleqtrorkaluri SeduRebis samuSao adgils, Sem-
duReblis samuSao adgilis mowyobilobas. rogor unda iyos mowyobili 
stacionaruli da moZravi saSemduReblo postebi, rogoria maTi gabarite-
bi, ra aucilebeli instrumenti da mowyobilobaa saWiro SemduReblis 
Seuferxebeli da maRalxarisxiani muSaobisaTvis, gaecnobiT sxvadasxva 
iaraRis konstruqcias.

xeliT rkaluri SeduRebis stacionaruli saSemduReblo posti:
1 – saSemduReblo denis wyaro; 2 – magida eleqtrodebisTvis; 3 – instrumentebis 
yuTi; 4  – Camrazi; 5, 6 – gamwovi kamera; 7  – eleqtroddamWeri; 8 – SemduReblis 
skami; 9 – saSemduReblo sadenebi.

stacionaruli da moZravi 

saSemduReblo postebi

SeduRebisaTvis specialurad mowy-
obil samuSao adgils saSemduReblo 
posti ewodeba. saSemduReblo posti 
SeiZleba iyos rogorc stacionaru-
li, ise moZravi.

stacionaruli saSemduReblo pos
tis ganlageba xdeba konstruqciebis 
an detalebis SeduRebis saamqroSi. 
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mcire zomis kon-
struqciebis Se-
duRebis SemTxvevaSi 
postis gawyoba xdeba 
2×2 m farTobis da 
aranaklebi 2 m simaRl-
is zomebis mqone kabi-
naSi. kabinis kedlebi 
SeiZleba damzadebuli 
iyos uwvadi da den-
gaumtari masalisa-
gan, magaliTad, azbes-
tis furclebisagan. 
fanerisa da brezen-
tis gamoyenebis SemTx-
vevaSi maTi gaJRenTa 
xdeba cecxlmedegi 
masaliT, magaliTad 

aluminkaliumis Sabis xsnariT. kedlebi iRebeba Ria ruxi feris saRebaviT, 
romelic kargad STanTqavs ultraiisfer sxivebs (TuTiis an titanis TeTra, 
yviTeli kroni da sxv.). kabinis ganaTeba unda iyos aranakleb 80 luqsisa. 
kabinis gawyoba xdeba adgilobrivi ventilaciiT, TiToeul muSaze 40 m3/sT. 
haermimocvliT. kabinaSi Sesasvlels faraven cecxlmedegi nivTierebiT ga-
JRenTili brezentis fardiT. kedlebsa da iataks Soris unda iyos 50-mili-
metriani RreCo ventilaciisaTvis. iataki unda iyos cecxlmedegi masalis 
(aguri, betoni, cementis filebi). saSemduReblo denis wyaros CarTvisaTvis 
kabinaSi montaJdeba Camrazi an magnituri gamSvebi. saSemduReblo aparati da 
gamSvebi aparatura Cveulebrivad ganlagebulia kabinaSi, Tumca SeiZleba isi-
ni gatanili iyos mis gareTac. aseT SemTxvevaSi saSemduReblo aparati dgeba 
ara umetes 15 metris moSorebiT kabinidan an SeduRebis adgilidan saamqros 
kolonebs Soris arsebul SualedebSi. saSemduReblo deniT kveba SeiZleba 

SemduReblis samuSao magida

saSemduReblo kabinebi
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iyos centralizebuli. mZlavri saSe-
mduReblo aparaturiT aRWurvili 
samanqano darbazis gamarTva xdeba 
saamqroSi, romlidanac spilenZis 
salteebi gahyavT kolonebis gaswvriv 
15-30 postamde denis misawodeblad. 
postebis gawyoba xdeba gamanawile-
beli gamSvebi aparaturiT, romlebic 
mierTebulia salteebTan da balas-
tur reostatebTan saSemduReblo de-
nis dasaregulireblad.

kabinaSi dgamen liTonis saSemduRe-
blo magidas, romlis simaRlea 0,5-0,6 
m damjdar mdgomareobaSi samuSaod 
an 0,9-1,1 m fexze dgomiT muSaobisaT-
vis. magidis nacvlad SeiZleba manipu-
latoris, sabrulni an sxva meqanikuri 
mowyobilobis gamoyeneba, romelic 
nakeris SeduRebisas gaaadvilebs na-
keTobis Semobrunebas. muSaobisas 
gamoiyeneba moZravi (xraxniani) skami. 
rogorc wesi, kabinis gamarTva xdeba 
saventilacio sistemiT (gamwoviT) da 
konusuri amwiT detalebis misawode-
blad.

saSemduReblo postis 

mowyobiloba

saSemduReblo postis ZiriTadi 
mowyobilobaa kvebis wyaro, balastu-
ri reostati, kvebis wyaros Zabvis uqmi 
svlis SemzRudveli, gamSvebi aparatu-
ra, SemduReblis samuSao magida, saSe-
mduReblo kabeli, eleqtroddamWeri, 
awyobisa da SeduRebis samarjvebi.

xeliT rkaluri SeduRebisaTvis 
saWiro metad gavrcelebuli kvebis 
wyaroebia saSemduReblo transfor-
matorebi. rTuli da sapasuxismgeb-
lo saSemduReblo samuSaoebisaTvis 
posts akompleqteben mudmivi denis 
wyaroTi an gardamqmnelebiT, agreTve 
erTpostiani gammarTvelebiT da sxva.

saamqroSi an msxvili liTonuri 
konstruqciebis SeduRebisas gamoiy-
eneba mravalpostiani kvebis wyaroebi 
gardamqmneli, gammarTveli da sxva. 
aseT SemTxvevaSi posts gaawyoben 
balasturi reostatebiT, romlebsac 
aerTeben saSemduReblo gamtarTan 
(an saltesTan), romelic mierTebulia 
saSemduReblo rkalis kvebis mraval-
postian wyarosTan.

balasturi reostati ayalibebs 
kvebis wyaros vardniT maxasiaTeb-
lebs da saSemduReblo dens aregu-
lirebs safexurovani Tanamimdevro-
biT.

kvebis wyaros uqmi svlis Zabvis 
SemzRudveli saSemduReblo trans-
formatoris uqmi svlis Zabvas 12 v-
mde amcirebs araumetes 1 wamis ganmav-
lobaSi rkalis wvis Sewyvetis Semdeg. 
igi gamoiyeneba haerze xeliT rkal-
uri SeduRebisas, liTonuri rezer-
vuaris SigniT, tranSeebSi, uxerxul 
pozaSi an dawoliT SeduRebisas. 
Zalovan eleqtroqselSi erTposti-
ani kvebis wyaros CarTva xorcield-
eba 100 v Zabvamde gaTvlili gamSvebi 
da damcavi aparaturis daxmarebiT. 
es aparaturaa Camrazebi daxuruli 
tipis da dnobiTi damcavebiT an av-
tomaturi amomrTvelebi. gamoiyeneba 
agreTve kontaqtorebi (saSemduReb-
lo denis marTvis distanciuri apa-
ratebi) da kontaqtorebis CarTvisa 
da gamorTvis marTvis Rilakebi.

SemduReblis samuSao adgili
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kabinaSi detalebis masobrivi awyo-
bisa da SeduRebis SemTxvevaSi nacv-
lad Cveulebrivisa ayeneben sabrun 
magidas, romelsac SuaSi tixari aqvs, 
agreTve damatebiT skams amwyobisaT-
vis im SemTxvevaSi, rodesac SemduRe-
beli magidis erT mxares muSaobs, meo-
re mxares ki amwyobi awyobs detalebs 
SeduRebisaTvis. rgoluri nakerebiani 
an rTuli konfiguraciis detalebis 
SeduRebisas kabinaSi ayeneben sabruns 
an manipulators.

kabinis ventilacia xorcieldeba 
adgilobrivi airgamwoviT. SemduReb-
lis sunTqvis zonidan mavne airebis 
gawovis efeqturobas gansazRvravs 
ventilatoris sworad SerCeva, gam-
wovi panelebis rkalis wvis adg-
ilTan maqsimalurad miaxloeba da 
SeduRebis adgilis maqsimalurad 
daxurva haeris zedmeti Sewovis Sem-
cirebisaTvis.

SemduReblis yvelaze kargi samuS-
ao magida aris gisosiani da airebisa 
da mtvris gverdze an qveviT gamwovis 
mqone magida.

SemduReblis xelsawyo-

iaraRebi da mowyobiloba

eleqtrodsaWeris daniSnulebaa 
eleqtrodis damagreba, masTan saSem-
duReblo denis miyvana da SeduRebis 
procesSi eleqtrodiT manipulireba. 
eleqtrodsaWeri unda akmayofileb-
des garkveul teqnikur moTxovnebs, 
magaliTad, unda uzrunvelyofdes 
eleqtrodis swrafad gamocvlas (ara 
umetes 4  wamisa), Zalisxmevis gar-
eSe eleqtrodis Camagrebas da namw-
vis moSorebas. eleqtrodis namwvis 

sigrZe unda iyos minimaluri. ele-
qtrodsaWeri nebismier mdebareobaSi 
SeduRebis dros saimedod unda afiq-
sirebdes eleqtrods. amis garda, ele-
qtrodi unda magrdebodes aranakleb 
ori mdebareobisa: perpendikularu-
lad da kuTxiT. eleqtrodsaWeri 
SekeTebis gareSe unda uZlebdes 8000-
10000 eleqtrodis CaWeras.

eleqtrodsaWeri unda iyos sak-
marisad mtkice, eqspluataciisas mo-
saxerxebeli, unda hqondes minimaluri 
masa, saimedo eleqtrokontaqti ele-
qtrodTan da ubralo saimedo saSem-
duReblo sadenTan, vargisi unda iyos 
Ria cis qveS -30-dan +30�������������°������������C temperatu-
ris farglebSi muSaobisaTvis.

eleqtrodsaWers uSveben 125, 200, 250, 
315, 400 da 500 a nominaluri denisaT-
vis. misi masa meryeobs 0,35 kg-dan 
(nominaluri 125 a-mde denisaTvis) 0,75 
kg-mde (500 a nominaluri denisaT-
vis). eleqtrodsaWeris saxeluri da 
misi detalebis zedapirebi izolire-
bulia eleqtro- da Tboizolaciuri 
masalebiT. igi sxvadasxvagvari kon-
struqciisaa. eleqtrodis damagrebis 
xerxis mixedviT arsebobs: Canglise-
bri, gazkbilisebri, xraxnisebri, berke-
tisebri, razisebri, eqscentrikuli da 
eleqtrodebis sxva saxis eleqtrod-
saWeri.

Canglisebri eleqtrodsaWerebi:
a – zambaruli; b – sada; 1 – eleqtrodi; 
2 – Canglisebri saWeri; 3 – denmimyvani; 
4  – saxeluri.
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gazkbilisebri tipis eleqtrodsaWeri gamoiyeneba nakeris SeduRebisa da 
daduRebisaTvis yvela sivrcobriv mdebareobaSi 250 a-mde denisas da 500 a-mde 
denisas. eleqtrodis CaWera xdeba denmimyvan tuCsa (5) da berkets (3) Soris. 
CaWera xorcieldeba zambaris meSveobiT, romelic plastmasis xufebiTaa (1) 
daculi. eleqtrodis namwvis mocileba eleqtrodsaWeridan da misi axali 
eleqtrodiT Secvla xdeba berketze (3) daWeriT. saSemduReblo kabelis ele-
qtrokontaqturi SeerTeba xorcieldeba misi xraxnuli milisis gaWedviT 
qveda tuCis konussa (6) da korpuss (7) Soris. aseTi SeerTeba uzrunvelyofs 
saimedo kontaqts kabelsa da eleqtrodsaWers Soris. amis garda, es SeerTeba 
gasarTia da saSualebas iZleva swrafad miuerTdes da gaiTiSos saSemduRe-
blo kabeli. eleqtrodsaWerebis izolacia xorcieldeba Tbomedegi plast-
masis detalebiT (4).

gazkbilisebri, tipis eleqtrodsaWeris daniSnulebaa nakeris SeduReba da 
daduReba nebismier sivrcobriv mdebareobaSi. eleqtrodasaWeridan namwvis 
moSoreba da axali eleqtrodiT misi Secvla sruldeba berketze xelis 
daWeriT. saSemduReblo kabelis mierTeba eleqtrodsaWerTan sruldeba saka-
belo bunikis meSveobiT.

razisebri tipis eleqtrodsaWeris daniSnuleba qveda da vertikalur mde-
bareobaSi nakeris SeduReba da daduRebaa. deni unda iyos 125 a-dan 315 a-mde. 
razisebri tipis eleqtrodsaWeris gansakuTrebuli mxarea is, rom mowyobi-
lobaSi eleqtrodebis CamagrebisTvis gaTvaliswinebulia figurulSverile-
biani sabruni milisi, romelic brunavs qurosTan erTad (2) da zemoqmedebas 
axdens mimWer Reroze (1). quros nebismier mxares mobrunebiT SeiZleba ele-
qtrodis Camagrebac da namwvisagan gaTavisuflebac. es aadvilebs eleqtrod-
saWeris eqspluatacias da SemduRebels specialuri Cvevis SeZena amisaTvis 
ar sWirdeba. saSemduReblo kabeli eleqtrodsaWerze specialuri WanWikiT 
magrdeba.

Canglisebr eleqtrodsaWers ubralo konstruqcia aqvs da misi damzadeba 
SesaZlebelia nebismier saxelosnoSi. igi msubuqia da eleqtrodTan kargi 
kontaqti aqvs.

gazkbilisebri, tipis eleqtrodsaWeri
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xraxnisebri eleqtrod-
saWeris daniSnulebaa na-
keris SeduReba da daduReba 
qveda da vertikalur mde-
bareobebSi 125 a, 315 a-mde da 
500 a-mde denis dros. ele-
qtrodi magrdeba 70°-iani 
kuTxiT eleqtrodsaWeris 
grZivi RerZis mimarT, cocia-
sa (2) da denmimyvans (3) So-
ris. eleqtrodsaWeri izoli-

rebulia Tbomedegi plastmasis detalebis meSveobiT: xufiT (1), zesadebiTa 
(4) da saxeluriT (6). saSemduReblo kabelisa da eleqtrodsaWeris SeerTeba 
aragasarTia. is keTdeba kabelis dawnexiT denmimyvanSi (3). damaxasiaTebelia 
konstruqciaSi specialuri detalis – radiatoris (5) Setana, romlis daniS-
nulebacaa eleqtrodsaWeris saxeluris gadaxurebis Tavidan acileba.

eleqtrodsaWeris berketisebri damagreba

razisebri tipis eleqtrodsaWeri

xraxnisebri tipis eleqtrodsaWeri
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eleqtrodsaWeris berketisebri damagreba gamoiyeneba nakeris SeduRebisa 
da daduRebisaTvis qveda da vertikalur mdebareobaSi Semdeg denze: 300 a-mde 
da 500 a-mde. eleqtrodis damagreba xdeba 70°-iani kuTxiT eleqtrodsaWeris 
grZivi RerZis mimarT, denmimyvanis buniksa (2) da berkets (1) Soris sabiZgeblis 
(3) meSveobiT, romelic gadaadgildeba RerZuli mimarTulebiT saxeluris (4) 
brunvisas. eleqtrodsaWeris izolacia xorcieldeba Tbomedegi plastmasis 
detalebis meSveobiT.

eleqtrodsaWeri namwvis gareSe SeduRebisaTvis:
1 – moqloni; 2,3 – milakebi; 4  – azbestis zonari; 5 – eleqtrodsaWeri

eleqtrodsaWeri namwvis gareSe SeduRebisaTvis msubuqia (masa 270-300g) da 
misi meSveobiT muSaobac advilia. mas eleqtroenergiac naklebi sWirdeba da 
eleqtrodebis xarjic 10%-mde mcirdeba. namwvis gareSe SeduRebisas ele-
qtrodi TiTqmis mTlianad iwvis. es miiRweva imis xarjze, rom is SemonagoziT 
mTel sigrZezea dafaruli da boloTi eleqtrodsaWerzea miduRebuli.

eleqtrodsaWeri samfaziani SeduRebisaTvis gankuTvnilia ori paralelu-
ri eleqtrodiT SesaduReblad. am SemTxvevaSi ZiriTadi moTxovnebi aris 
is, rom misi gamoyenebisas SesaZlebeli unda iyos eleqtrodebiT nebismieri 
mimarTulebiT manipulireba da eleqtrodsaWeris sxvadasxva tuCze miyvanil 
SerTvis SesaZleblobis gamoricxva.

eleqtrodsaWeri samfaziani SeduRebisaTvis ori paraleluri eleqtrodiT
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naxSiris eleqtrodis eleqtrodsaWeri damayuCebeli solenoidiT

naxSiris eleqtrodebis eleqtrodsaWeri gansxvavdeba konstruqciiT. mag-
aliTad, zemoT mocemul naxazze naCvenebia eleqtrodsaWeri damayuCebeli 
solenoidiT moxetiale rkalis Tavidan acilebisaTvis. solenoidi Sedgeba 
wyliT gasacivebeli spilenZis milakis ramdenime xviisagan. misi erTi bolo 
CaeWireba eleqtrodsaWerSi, xolo meoreze magrdeba eleqtrodi.

saSemduReblo kabelebi. eleqtrodsaWerTan da nakeTobasTan denis mis-
ayvanad kvebis wyarodan gamoiyeneba Semdegi markis moqnili kabelebi. kabe-
lis sigrZe, romelTanac mierTebulia eleqtrodsaWeri, Cveulebrivad 3 m-s ar 
aRemateba. rekomendebuli ar aris 40 m-ze meti sigrZis kabelis gamoyeneba, 
vinaidan es iwvevs saSemduReblo jaWvSi Zabvis mniSvnelovan vardnas, rac 
SesaZlebelia uaryofiTad aisaxos SeduRebis xarisxze.

Zabvis vardna 4  v-mde dasaSvebad iTvleba. Tu Zabva dasaSveb sidideze me-
tad ecema, maSin saWiroa gavzardoT saSemduReblo kabelis kveTi an kvebis 
wyaro miaxloebul iqnas SeduRebis adgilTan.

kabeli, romelic SesaduRebel nakeTobas aerTebs kvebis wyarosTan, SeiZle-
ba iyos ufro xisti da naklebad Rirebuli.

SemaerTebeli swrafgasarTi quro:
1 – Tbomedegi saizolacio masaliT damzadebuli korpusi; 2 – qanCi; 3,4  – naxevar
quroebi; 5 – konusi.
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saSemduReblo kabelis kveTis farTobis arCeva xdeba saSemduReblo denis 
dasaSvebi datvirTvis Sesabamisad, Cveulebriv, 5-7  a/mm2 farglebSi.

magaliTad, 200 a denisaTvis erTZarRviani kabelis kveTis farTobi 40 mm2 
unda iyos. kabelis bolos mirCilva xdeba bunikze, romlis erTi mxare Ses-
rulebulia milisis, xolo meore naxvretiani yunwis saxiT qanCebze klemis 
Camosacmelad.

kabelis gasarTis meSveobiT SeerTebisaTvis gamoiyeneba SemaerTebeli quro.
swrafgasarTi quro gamoiyeneba 35,50 da 70 mm2 kveTis kabelebisaTvis da 

ori nawilisagan Sedgeba, romelTa mierTeba xdeba sadgmelebiT Camagreba ki 
_ erT-erTi nawilis SemobrunebiT. garTva xorcieldeba Camagrebis analo-
giurad, SemobrunebiT. Camagrebis win quros TiToeul naxevarTan ZarRvebis 
gaSiSvlebuli kabeli magrdeba qanCis tans, sadgmelebsa da konuss Soris..

swrafgasarTi quro:
1 – momWeri xraxni; 2 – denmimyvani; 3 – qanCi; 4  – Tbomedegi eleqtrosaizolacio 
masalisagan damzadebuli korpusi

kabelebi erTdeba xistad specialuri SemaerTeblis meSveobiT, romelic 
Sedgeba saizolacio masalis (2), dafaruli denmimyvanisa (1) da xraxnisagan (3).

kabelebis xistad SemaerTebeli
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saSemduReblo sadenis nakeTobas-
Tan misaerTeblad gamoiyeneba zam-
brisebri da xraxnisebri CamWere-
bi, romlebSic dengamtari sadenebi 
mierCileba maRaltemperaturuli 
sarCiliT an damagrdeba meqanikurad. 
xangZlivi, uwyveti muSaobisas saSe-
mduReblo aparati, kabeli da ele-
qtrodsaWeri gadaxurdeba, amitom 
kabelis iseTi kveTi unda SeirCes, 
romelic imuSavebs 800C-mde temper-
aturaze.

gadaxurebis Tavidan asacileblad 
saSemduReblo ubanze amontaJeben 
or aparats, romelTa CarTva xdeba 
rigrigobiT yoveli ori saaTi muS-
aobis Semdeg. analogiurad iqcevian 
eleqtrodsaWerebis gadaxurebis Ta-
vidan asacilebladac.

saSemduReblo 
farebi da mu-
zaradebi. farebi 
da muzaradebi 
mzaddeba fi-
bris an plastma-
sisagan. maTi Siga 
zedapiri unda 
iyos gluvi, mqrqa-
li, Savi feris.

fari Sedgeba 
korpusisagan, romelsac samzeri fan-
jara aqvs da saxelurisagan, romelsac 
aqvs mrgvali ganivi kveTi da sigrZiT 

saSemduReblo kabelis mon-
akveTebis SeerTeba gaSiSvlebuli 
ZarRvebis dagrexiT, agreTve kabelis 
SeerTeba saSemduReblo aparatTan 
specialuri SemaerTeblis an bunikis 
gareSe, kategoriulad ikrZaleba, vi-
naidan aman SeiZleba ubeduri SemTx-
veva an xanZari gamoiwvios.

kabelis mierTeba kvebis wyarosTan 
xdeba spilenZis sakabelo bunikebis 
an SemaerTebeli quros meSveobiT. 
SesaduRebeli detalebis swrafi da 
saimedo damiwebisaTvis gamoiyeneba 
sainventaro Waxraki an damiwebis spe-
cialuri klemebi. dasamiwebel de-
talze damiwebis klemebiT aerTeben.

damiwebis klema:
1 – yunwi; 2 – Rero; 3 – buniki; 4  – Wan
Wiki; 5-7  – tuCebi; 6 – dasamiwebeli 
sagani

damiwebis mosabrunebeli klema:
1 – kavi; 2 – boloebis SemaerTebeli 
quro; 3 – zambara

	 a	 b

zambarisebri (a) da xraxnisebri (b) 
CamWerebi

saSemduReblo fari
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SemduReblis saTvaleebi

sinaTlis 
Suqfiltriani 
SemduReblis 
muzaradi

SemduReblis 
muzaradi 

TviTdaburvadi 
samzeriT

samuSao formaSi gamowyobili 
SemduRebeli

aranakleb 120 mm-ia.
muzaradi Sedgeba korpusisagan 

romelsac samzeri fanjara aqvs da 
saTavisagan, romelic unda uzrunve-
lyofdes korpusis or fiqsirebul 
mdgomareobas: CamoSvebuls da ukan 
gadagdebuls.

sinaTlis filtri. gamosxivebisa-
gan Tvalebis dasacavad farebi da 
muzaradebi gawyobilia muqi mwvane 
feris sinaTlis filtrebiT. Se-
duRebisas Suqfiltris dacva liTo-
nis Sxefebisagan uzrunvelyofili 
unda iyos organuli minis firfite-
biT, romlebsac dazianebis Sesabamis-
ad cvlian (Cveulebriv, 1-2 TveSi).

SemduReblis tansacmeli. SemduRe-
blis sxeulis nawilebis dasacavad 
liTonis widis Sxefebisa da rkalis 
mavne gamosxivebisagan, gamoiyeneba 
spectansacmeli. es aris qurTuki, Sar-
vali, samuSao TaTmanebi, yeliani fex-
sacmelebi (tyavis), Tavsaburavi.

qurTuki da Sarvali ikereba spe-
cialuri xsnariT gaJRenTili qso-
vilisagan. darezinebuli masalis 

tansacmeli ar gamoiyeneba, vinaidan 
advilad gawvadia, iwvis eleqtrodis 
liTonis da widis SxefebiT. Sarvals 
icvamen tyavis yelian fexsacmelze, 
liTonis da widis SxefebiT dawvis 
Tavidan asacileblad, TaTmanebi unda 
iyos brezentis an tyavis.
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SemduReblis instrumentebi. foladis jagrisi gamoiy-
eneba SeduRebis win SesaduRebeli adgilis Jangisa da 
sibinZurisagan gasasufTaveblad.

SeduRebis Semdeg nakeris zedapiridan widis narCenebi-
sa da liTonis Sxefebis mosacileblad. SenaduRi nakeris 
dadaRvis defeqturi adgilebis amoCexvis, liTonis Sx-
efebisa da widis moSorebisaTvis gamoiyeneba damRa, Roji 
da CaquCi.

widis mosacilebeli CaquCebi

	 mrgvalTaviani CaquCi	 Roji

rkinis xerxi gamoiyeneba liTonis 
detalebis gasaWrelad

kuTxis saxex-saWreli xelsawyo 
gamoiyeneba liTonis detalebis 

gasaWrelad an gasaxexad

rkinis jagrisi
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sxvadasxva zomis qlibebi 
gamoiyeneba liTonis detalebis 

dasamuSaveblad

sxvadasxva zomisa da formis Waxrakebi 
gamoiyeneba liTonis detalebis samuSao 
magidaze an erTmaneTze dasamagreblad

eleqtrodebi saSemduReblo inverteri 
sakuTnoebiT

SeduRebis win asawyob operaciebs asruleben Sablonebis (Targebis), 
Sveulebis, saxazavebis, kuTxovanebis da sxva samarjvebis daxmarebiT. nakeris 
zomebis SemowmebisaTvis gamoiyeneba specialuri Seblonebi (Targebi). sazein-
klo instrumenti Calagebuli unda iyos instrumentebis gadasatan yuTSi.

nakerisa da nakerTan arsebuli zonis gasufTaveba warmoebs xelis pnevma-
turi an eleqtruli saxexi manqanebiT.

eleqtrodebis saSemduReblo samuSaoebisas SemduReblebi eleqtrodebs 
inaxaven brezentis CanTebSi, romlebic gadakidebuli aqvT mxarze.

sazomi-sakontrolo xelsawyoebi.

liTonis saxazavi da liTonis sazomi lenti gamoiyeneba sxvadasxva elementebis 
sigrZis gasazomad

gonio gamoiyeneba 
detalebis SeerTebis 

marTobulobis 
Sesamowmeblad

SemduReblis magnituri 
gonio gamoiyeneba 

detalebis SeerTebis 
marTobulobis 
Sesamowmeblad
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Stangenfargali gamoiyeneba sxvadasxva elementebis zusti zomebis asaRebad

ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqst-
Si ar CaweroT, gamoiyeneT calke 
furceli.
1.	eleqtrodsaWerebs uSveben nominaluri 

denisaTvis:

a)	125 a naklebi;

b)	220 a;

a)	380 a;

d)	125, 200, 250, 315, 400 da 500 a.

2.	eleqtrodsaWeris masa SeiZleba iyos:

a) 0,35-0,75 kg;

b) 0,35 kg-mde;

g) 0,75 kg-mde;

d) 100 g.

3. eleqtrodsaWeri eleqtrodis Secvlas 
unda uzrunvelyofdes ara umetes droi-
sa:

a) 1 wm;

b) 4  wm;

g) 10 wm.

d) 40 wm.

4. saSemduReblo kabelis sigrZe ar unda 
aRematebodes:

a) 10 m;

b) 40 m;

g) 100 m;

d) 400 m.

5. erTZarRviani kabelis kveTis farTobi 
200 a Zalis saSemduReblo denisaTvis 
unda Seadgendes:

a) 10 mm2;	 b) 40 mm2;

g) 100 mm2;	 d) 400 mm2.

6. xangZlivi uwyveti muSaobisas kabeli 
da eleqtrodsaWeri gadaxurdeba, amitom 
kabelis kveTs irCeven muSaobisas misi 
SesaZleblobis gaTvaliswinebiT Semdeg 
temperaturamde:

a) 300C;	 b) 400C;
g) 800C;	 d) 1000C.

7. Suqfiltrebi arsebobs:

a) wiTeli;

b) yviTeli;

g) mwvane;

d) lurji.

8. SeduRebisas Suqfiltris dacva liTo-
nis Sxefebisagan uzrunvelyofilia or-
ganuli minis firfitebiT, romlebic da-
zianebis mixedviT icvleba 1-2-jer:

a) saaTSi;

b) cvlaSi;

g) TveSi;

d) weliwadSi.
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saSemduReblo saamqro

Sromis dacva da usafrTxoebis normebi 

SeduRebisas

Tavi eZRvneba Sromis dacvisa da usafrTxoebis normebs; ra saxis travme-
bi da sxvadasxva saxis dazianeba SeiZleba gamoiwvios saSemduReblo samuS-
aoebis arasworad warmarTvam, rogor unda davicvaT garemo dabinZurebisa-
gan, rogori meteorologiuri pirobebi, ganaTeba da aRWurvilobaa saWiro 
SeduRebis samuSaoebisaTvis. ra aucilebeli pirobebia saWiro eleqtrode-
niT dazianebis Tavidan asacileblad, rogor unda aviciloT Tavidan aale-
ba da afeTqeba, ra gadaudebeli pirveladi daxmarebis aRmoCena unda Sev-
ZloT adgilze.

zogadi debulebebi

manqanaTsaSen qarxnebSi saSemduReblo samuSaoebis Sesrulebisas Sromisa 
da warmoebis organizaciis araswori warmarTvis SemTxvevaSi warmoiqmneba 
saSiSi da mavne faqtorebi, romlebsac SeuZlia gamoiwvios ubeduri SemTx-
vevebi: mowamvla, profesiuli daavadebebi da sxv.

sawarmoo SenobebSi liTonebis SeduRebisa da Wris procesSi haeris binZur-
deba saSemduReblo aerozoliT, romelic Seicavs mtvers, mavne airebsa da 
orTqls. aseTia: naxSiris Jangis, azotis Jangeulis, ozonisa da sxva airebi.

samuSao zonaSi mavne nivTierebebis arsebobas SeuZlia gamoiwvios Sem-
duReblis profesiuli intoqsikacia da pnevmokoniozi.

SemduReblis janmrTelobaze uaryofiTad moqmedebs saxurebeli mowyobi-
lobebi, gaxurebuli didi gabaritis detalebidan gamoyofili siTbo da civ 
amindSi organizmis gadametciveba.

danadgarebis muSaobis process SeiZleba Tan axldes xmauri da vibracia, 
rac mavnea janmrTelobisaTvis. zogierT warmoebaSi SesaZloa muSaze ul-
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trabgeris intensiuri zemoqmedeba, magaliTad, ultrabgeriTi SeduRebis an 
liTonebis plazmuri damuSavebisas.

danadgarebis arasworma eqspluataciam SeiZleba gamoiwvios eleqtruli 
deniT dazianeba. kontaqturi SeduRebisas muSaze moqmedebs cvladi magni-
turi veli. zogierTi danadgari warmoqmnis maRali sixSiris magnitur vels. 
magaliTad, eleqtronul-sxivuri saSemduReblo danadgari muSaobis proces-
Si asxivebs sust rentgenis sxivebs. mavne zegavlenas axdens gama defeqtos-
kopze muSaobac.

saSemduReblo rkalisa da plazmis mier mZlavri ultraiisferi da sinaT-
lis gamosxiveba sastikad moqmedebs Tvalebze da momuSave personals Sesa-
Zloa ganuviTardes e.w. eleqtroofTalmia, xolo infrawiTeli gamosxiveba 
iwvevs Tvalis brolis daburvas – kataraqtas.

airis aliT, Ria eleqtrorkaliTa da plazmuri SeduRebisa da Wris proce-
sebSi Txevadi liTonisa da widis Sxefebi qmnis ara marto damwvrobis, aramed 
xanZris warmoqmnis saSiSroebasac.

SeduRebis sawarmoSi sanitariul-higienuri pirobebi da Sromis dacvis 
savaldebulo RonisZiebebi reglamentirebulia “Sromis dacvis standartebis 
sistemiT”, “samSeneblo normebiT da wesebiT”, calkeuli saxis samuSaoebis 
Sesrulebisas usafrTxoebis teqnikisa da sanitariuli normebiT, calkeu-
li danadgarebis eqspluataciis usafrTxoebis wesebiT, mowyobilobebis kon-
struqciebisadmi usafrTxoebis erTiani moTxovnebiTa da sxva dokumentebiT.

haeris garemo, mikroklimati da ganaTeba

zogierTi mavne nivTierebis zRvrulad dasaSvebi koncentracia (zdk) sa-
muSao zonis haerSi

nivTierebebi zdk, mg/m3
saSiSroebis 

klasi
agregatuli 
mdgomareoba

1 2 3 4
alumini da misi Senadnobebi (gadaangariSebuli 
Al-ze), aluminis oqsidi (m.S. siliciumis oqsidTan 
naerTi) aerozolis saxiT 

2 4

a
beriliumi da misi Senadnobebi (gadaangariSebuli 
Be-ze) 0,001 1

volframi; volframis karbidi 6 3

manganumi 0,3 2

molibdeni, misi gamxsneli SenaerTebi aerozolis saxiT 2 3

nikeli da misi oqsidi (gadaangariSebuli Ni-ze) 0,1 1

oozoni 0,1 1

azotis oqsidi (gadaangariSebuli NO2-ze) 5 2

rkinis oqsidi minarevebiT manganumis oqsidi 3%-mde 6 4
a

fToris 3%-dan 6%-mde manganumiani minarevebi 4 4

naxSirbadis oqsidi 20 4 o

TuTiis oqsidi 6 3

a

kristaluri an amorfuli siliciumis oqsidebis 
Semcveli (aerozolis saxiT) mtveri: 70%-ze meti

1 3

10%-dan 70%-mde 2 4

tyvia da misi araorganuli SenaerTebi 0,01 1

titani da misi oqsidebi 10 4

vanadiumis oqsidebis mtveri 0,5 2

Toriumi 0,05 1

fTorwyalbadi 0,5 2 o

fTorwyalbadmJavas marilebi (gadaangariSebuli HF-ze) 1 2
aqromis anhidridi, qromatebi, biqromatebi (gadaan-

gariSebuli CrO3-ze)
0,01 1
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SeniSvnebi:

1. naxSirbadis Jangeulis Semcvel at-
mosferoSi 1 sT-ze naklebi xangrZlivo-
bis muSaobis SemTxvevaSi naxSirJangis 
zdk SesaZloa gaizardos 50 mg/m3-mde; 
30 wT-mde – 100 mg/m3-mde; 15 wT-mde 200 
mg/m3-mde. samuSao zonaSi naxSirbadis 
Jangeulis gazrdili koncentraciisas 
ganmeorebiTi samuSaoebis Catareba daS-
vebulia ara umcires 2 sT-isa;

2. aRniSvnebi: a – aerozoli; o – 
orTqli;

3. adamianis organizmze mavne niv-
Tierebebis zemoqmedeba iyofa oTx kla-
sad: 1 – gansakuTrebuli saSiSroebis; 
2 – maRali saSiSroebis; 3 – zomiero 
saSiSroebis; 4  – mcire saSiSroebis.

manqanaTsaSen qarxnebSi SeduRebisa 
da Wris samuSaoebi ZiriTadad daxu-
rul SenobebSi mimdinareobs. am Sem-
TxvevaSi gaTbobis sistema, haeris ven-
tilacia da kondicireba unda qmnides 
garkveul mikroklimats, e.i. daSvebul 
temperaturas, fardobiT tenianobas, 
haeris sisufTavesa da misi moZraobis 
siCqares.

zemoT mocemul cxrilebSi naTlad 
Cans, Tu ra konkretul moTxovnebs unda 
akmayofilebdes samrewvelo sawar-
moebis samuSao zona da sanitariuli 
normebisa da wesebis Sesabamisad.

mavne nivTierebebis gamoyofis wy-
arodan adgilobrivi gamwovebis mier 
Seqmnili haeris moZraobis siCqare 
unda Seesabamebodes qvemoT mocemul 
saerTaSoriso normebs:

procesi	 V, m/wm 

SeduReba:

xeliT rkaluri. . . . . . . . . . . . . . . . .                ≥0.5
naxSirorJangiT. . . . . . . . . . . . . . . . .                ≥0.5
inertuli airebiT. . . . . . . . . . . . . . .               ≥0.3
Wra: 

titanis Senadnobebisa da daballegire-
buli foladebis airuli. . . . . . . . .         ≥1.0
plazmuri. . . . . . . . . . . . . . . . . . . . .                     ≥1.4
plazmuri aluminmanganumis Senadnobisa 
da maRallegirebuli foladebis. . .   ≥1.8
plazmuri dafrqveva. . . . . . . . . . . . .             ≥1.3
fTorirebuli volframis eleqtrodebis 
alesva. . . . . . . . . . . . . . . . . . . . . . . .                        ≥1.5

aRsaniSavia, rom ventilaciisa da 
gawovis����������������������������� ����������������������������sistemebSi������������������ �����������������gamoyenebuli����� ����ven-
tilatorebis��������������������   ������������������� pasportSi����������  ���������miTiTebu-
lia Tu ra moculobis haers gaiwovs 
ventilatori drois erTeulSi. es 
monacemi��������������������������    �������������������������  saSualebas���������������   �������������� gvaZlevs������  �����miax-
loebiT gamoviTvaloT, Tu drois ra 
SualedSi xdeba haeris sruli cvla 
saTavsoSi

yvela������������������������������ �����������������������������sawarmoo��������������������� ��������������������Senoba��������������-�������������nageboba�����, ���sa-
dac mudmivad imyofebian adamianebi, 
aRWurvili������������������������     �����������������������   unda�������������������    ������������������  iyos��������������   ������������� bunebrivi����  ���ga-
naTebiT�����������������������������. ���������������������������saRamos�������������������� �������������������periodSi an arasak-
mao bunebrivi ganaTebis SemTxvevaSi 
saWiroa gamoyenebul iqnes xelovnuri 
ganaTeba.

saSemduReblo sawarmoo Senobis 
ganaTeba unda akmayofilebdes moqmed 
sanitariul moTxovnebsa da wesebs 
da eleqtrodanadgerebis mowyobis 
wesebs. yvela sawarmoo Senoba nage-
boba, sadac mudmivad imyofeba adami-
anebi, aRWurvili unda iyos bunebrivi 
ganaTebiT. saRamos periodSi an ara-
sakmao bunebrivi ganaTebis SemTx-
vevaSi saWiroa gamoyenebul iqnes xe-
lovnuri ganaTeba.

amwyob saSemduReblo saamqroeb-
Si gamoiyeneba saerTo an kombinire-
buli (e.i. saerTo da adgilobrivi) 
ganaTeba. saerTo ganaTeba SesaZloa 
iyos Tanabari an lokalizebuli. 
xSir SemTxvevaSi Wris an SeduRebis 
samuSaoebi SeiZleba miekuTvnebodes 
dabali sizustis samuSaoebs (mexuTe 
Tanrigs), magram moiTxovdes karg ga-
naTebas, magaliTad, moniSvnis dros, 
amitom es faqtori gaTvaliswinebuli 
unda iqnes ama Tu im procesis Ses-
rulebisas.

gasanaTebeli fanrebi, fanjrebi da 
lamprebi regularulad unda iwmind-
ebodes mtvrisa da WuWyisagan. sufTa 
da haerian SenobebSi lamprebi unda 
iwmindebodes yovelTviurad, xolo Za-
lze dabinZurebul haerian SenobebSi – 
TveSi orjer.
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xeliT eleqtrorkaluri SeduRebis usafrTxoebis teqnikisa 

da Sromis dacvis zogadi debulebebi

eleqtrorkaluri SeduRebisas, usafrTxoebis wesebis daucvelobis SemTx-
vevaSi SeiZleba moxdes:
•	 eleqtruli deniT adamianis dazianeba;

•	 eleqtruli rkaliT Tvalebisa da kanis daucavi zedapiris dazianeba;

•	 gamdnari liTonisa da widis wveTebiT damwvrobisa da dazianebebis gamowveva;

•	 SeduRebisas gamoyofili mavne airebiT momuSave da axlos myofi persona-
lis mowamvla;

•	 WurWlisa da afeTqebasafrTxiani nivTierebebis afeTqeba;

•	 gamdnari liTonis, widis wveTebisa da naperwklebisagan xanZris warmoqmna;

•	 dazianebisagan tkivilisa da Wrilobebis gamowveva da sxv.

eleqtruli deniT, rkalis gamosxivebiT da gamdnari liTonisa da widis 
wveTebiT gamowveuli dazianebebis Tavidan acilebis RonisZiebebi

Senoba-nagebobebis kategoriebi eleqtruli deniT adamianis dazianebis sa-
SiSroebis mixedviT

Senobis kategoria Senobis daxasiaTeba 

gansakuTrebiT 
saSiSi Senobebi 

gansakuTrebuli sinestis arseboba (haeris tenianoba 100%-s 
uaxlovdeba, e.i. Weri, kedlebi, iataki, da masSi moTavsebuli 
sagnebi teniania).
qimiurad aqtiuri garemos arseboba, sadac mudmivad an xan-
grZlivad aris orTqli, romelic gamanadgureblad moqmedebs 
eleqtronul mowyobilobaze. 

gazrdili 
saSiSroebis 
Senobebi 

sinestis an dengamtari mtvris arseboba; dengamtari iatakis 
arseboba (liTonis, rkinabetonis, miwis da a.S.).
maRali temperatura (≥30°C);
eleqtromowyobilobis liTonis korpusisa da miwasTan Sexeba-
Si myofi liTonkonstruqciebis, meqanizmebisa da teqnologiuri 
aparatebis elementebis erTdroulad Sexebis SesaZlebloba. 

dabali 
saSiSroebis 
Senobebi 

SenobaSi ar aris gansakuTrebiT gazrdili saSiSroebis 
elementebi. 

SeduRebis samuSaoebis Sesrulebisas, eleqtrodeniT dazianebis Tavidan 
asacilebis mizniT, daculi unda iyos Semdegi moTxovnebi:
1. piri, romelic daiSveba eleqtro- an airiT SeduRebaze, kargad unda iyos 
informirebuli eleqtrul denTan muSaobisa da misgan gamowveuli daziane-
bebis Tavidan acilebisa da pirveladi daxmarebis aRmoCenis sakiTxebiT.

2. eleqtruli manqanebisa da kvebis wyaroebis korpusebi, SemduReblis magida 
da sxva liTonis mowyobiloba aucileblad damiwebuli unda iyos;

3. eleqtrosaSemduReblo aparatebis, mowyobilobebisa da SemduReblis sa-
muSao adgilidan denmimyvani kabelebi manawilebel faramde saimedod unda 
iyos izolirebuli da daculi meqanikuri dazianebebisa da temperaturis 
zemoqmedebisagan;

4. eleqtrosaSemduReblo agregatebis montaJs, maT remontsa da maTze 
zedamxedvelobas axorcielebs eleqtromontiori, romelic mkacrad unda 
icavdes eleqtromowyobilobebisadmi wayenebul moTxovnebsa da wesebs;
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7. kvebis wyaros, apa-
ratebisa da eleqtruli 
wredis SekeTebisas de-
nis Camrazis gamorTu-
li unda iyos. aucile-
blobis SemTxvevaSi 
SesaZloa Zabvis qveS 
myofi eleqtruli wre-
dis SekeTeba, mxolod 
specialuri rezinis 
xelTaTmanisa da kalo-
Sebis gamoyenebiT;
8. samuSaos mTlianad 
damTavrebis an droebiT 
SeCerebisas SemduRe-
belma aucileblad unda 
gamorTos manawilebeli 
faris denis Camrazi;

9. liTonis rezervuarebis, qvabebis, gemebis an sxva msxvili liTonkon-
struqciebis SeduRebisas, roca SemduRebels liTonze muSaoba uxdeba 
woliT an mjdomare mdgomareobaSi, aucilebelia gamoyenebul iqnes:

- rezinis fardagi an sxva dengaumtari qvesadebi, romelic daicavs mas liTon-
Tan Sexebisagan;

- eleqtrodebis damWeri, romelic eleqtrodis ioli gamocvlis saSualebas 
iZleva;

- rezinis muzaradi, romelic icavs kisers SemTxveviTi dazanebebisagan;
- xelovnuri ganaTeba (Tu samuSao adgili naTeli araa) ara umetes 12 v-iani 
naTurebis gamoyenebiT; mSrali spectansacmeli da kaloSebi.

10. eleqtrosaSemduReblo samuSaoebze SesaZlebelia mxolod im piris daS-
veba, romelsac specialurad aqvs Seswavlili eleqtrorkaluri an airuli 
SeduRebis teqnika da teqnologia da kargad icis saSemduReblo aparatebis, 
kvebis wyarosa da sxva eleqtruli manqanebis xmarebis wesebi. mas aucile-
blad unda SeeZlos eleqtruli deniT dazianebis miRebis SemTxvevaSi 
pirveladi daxmarebis aRmoCena, kerZod: ise, rom ar Seexos dazaralebuls, 
amorTos denis Camrazi an mcveli; Tu dazaralebuli ugrZnobladaa, aucile-
blad Cautaros xelovnuri sunTqva da Seuqmnas sufTa haeris atmosfero.
SemduRebels unda ecvas mkvrivi naWris an brezentisagan damzadebuli qur-

Tuki da Sarvali, romelic gaJRenTilia cecxlgamZle xsnariT; dauSvebelia 
qurTukis SarvalSi Cataneba; Sarvali unda iyos grZeli da Tavisuflad unda 
faravdes yelian fexsacmels; yeliani fexsacmeli unda iyos yru zedapiris 
da zortebiT mWidrod Sekruli; spectansacmelSi, niRabsa da farSi ar unda 
arsebobdes xvrelebi; SemduReblis qurTukis yvela Rili Sekruli unda 
iyos; xelTaTmanebis yeli unda faravdes qurTukis saxeloebs; SemduReblis 
qudi unda iyos wina safris gareSe.

5. eleqtrodis damWeris saxelurebi aucileblad dengaumtar da cecxlgam-
Zle masalisagan unda iyos damzadebuli;

6. ar SeexoT maRali Zabvis kabels, romelSic deni gadis, radgan SesaZloa 
izolacia SeumCnevlad iyos dazianebuli, ramac SeiZleba seriozuli da-
zianeba gamoiwvios;

SemduRebeli liTonis konstruqciis zedapirze mjdonare 
mdgomareobaSi muSaobisas iyenebs dengaumtar qvesadebs
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garemos dabinZurebis 

winaaRmdeg brZolis 

RonisZiebebi (saSemduReblo 

postebis ventilacia)

1. SemduRebelma aucileblad unda 
gamoiyenos specialuri niRabi an 
fari, romlebSic SeduRebis abaza-
nisa da rkalis Tvalyuris sadevne-
blad CamontaJebulia specialuri 
muqi minebi, romlebic akavebs ul-
traiisfer sxivebs da sagrZnoblad 
amcirebs rkalis sikaSkaSes;

2. sinaTlis filtris, gamdnari liTo-
nisa da widis Sxefebis zemoqmedebi-
sagan dazianebis Tavidan asacile-
blad, maT win aTavseben Cveulebriv 
fanjris minas;

3. SemduReblis niRabi an fari unda 
iyos damzadebuli cecxlgamZle, 
Tbo- da eleqtrogaumtari masal-
isagan;

4. SemduReblis dazianebis Tavidan 
asacileblad gamoiyeneba brezenti-
sagan damzadebuli specialuri sa-
muSao tansacmeli da xelTaTmanebi;

5. samuSao adgili unda SemoiRobos 
specialuri Suqgaumtari dafebiT 
an SeduReba warimarTos specialur 
kabinebSi;

6. rkalis agznebis dawyebamde Sem-
duRebelma unda gaafrTxilos ax-
los myofi p ersonali – „frTxi-
lad! Tvalebi“;

7. Tvalebis moulodnelad dazianebis 
SemTxvevaSi aucileblad unda mivm-

arToT eqims; manamde ki sasurvelia 
Tvalebi gamovirecxoT sodis sus-
ti xsnariT.
a.	 saerTaSoriso standartebis 

Sesabamisad samuSao adgilze 
saWiroa moewyos adgilobrivi 
gamwovi ventilacia;

b.	 rezervuarebsa da viwro adgile-
bSi unda damontaJdes gadasatani 
ventilacia;

g.	 samuSaos gansakuTrebul mZime 
pirobebSi Sesrulebisas mizanSe-
wonilia sufTa haeris miwodeba 
orkedlian niRabsa an farSi;

d.	 momwamlavminarevebiani airebis 
gamoyofis SemTxvevaSi (tyvi-
is, TuTiisa da sxva minarevebi) 
aucilebelia qimiuri filtris 
mqone respiratorebis gamoyeneba.

xanZarsawinaaRmdego da 

aalebadi nivTierebebis 

WurWlebis afeTqebis Tavidan 

acilebis RonisZiebebi 

eleqtrorkaluri SeduRebisas

1.	akrZalulia im rezervuarebis an 
daxuruli WurWlebis SeduReba, 
romlebSic didi wnevaa, radganac 
maTi gaxureba gamoiwvevs iq myofi 
airis gafarToebasa da afeTqebas. 
yvelaze saSiSia navTobproduqtebis 
cisternebis, kasrebis an avzebis Se-
duRebiTi remonti, radgan liTonis 
gaxurebisas iq darCenili Tundac 
mcire raodenobis navTobproduqtic 
ki warmoqmnis orTqls, romlis haer-
Tan Sereva mZlavr afeTqebas iwvevs;

2.	saSemduReblo oTaxSi an postis 
maxloblad dauSvebelia iolad 
aalebadi nivTierebebis (rogori-
caa navTi, benzini da a.S.) moTavseba. 
maTi Senaxva daSvebulia SeduRebis 
adgilidan sul mcire 5 m manZilze;

3.	navTobproduqtebis taris SeduRe-
biTi samuSaoebis Catarebis win 
aucilebelia maTi saTuTad, gul-
modgined gawmenda, cxeli wylis 
gamovleba, ramdenime saaTis ganma-
vlobaSi orTqliT damuSaveba an 
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10÷20%-iani kaustikuri sodis xs-
nariT gamorecxva Semdgomi gaqre-
viT;

4.	navTobproduqtis taris SeduRebis 
win aucilebelia yvela xvrelis 
sarqvlisa da saxuravis gaxsna.

5.	saSemduReblo adgili ar unda iyos 
danagvianebuli organuli nivTiere-
bebis mtvriT, nafotebiT, sawvaviTa 
da sxva msgavsi masaliT;

6.	saSemduReblo adgilis mowyoba da 
SeduRebis organizacia xis saxerx, 
safqvav, zeTsaxdel, Tambaqosa da 
bambeulis warmoebis sawarmoebSi 
winaswar unda SeTanxmdes saxanZro 
dacvasTan;

7.	SeduRebisas aucilebelia Tvali 
vadevnoT adgilebs, sadac SesaZloa 
moxvdes gamdnari liTonis an widis 
Sxefebi (aseTia iataki, xis kedlebi, 
tixrebi da a.S.);

8.	droebiTi saSemduReblo postis 
dadgma xanZarsaxifaTo adgilebSi 
aucilebelia winaswar SeTanxmdes 
xanZarsawinaaRmdego dacvasTan da 
samuSaoebi Catardes meTvalyuris 
TandaswrebiT;

9.	iolad aalebadi da asafeTqebeli 
masalebi SeduRebis adgilidan 
unda imyofebodes sul mcire 5 m 
manZilze; amasTan, aucilebelia ma-
Tze gadafarebuli iyos cecxlme-
degi masala an materia.

daJeJilobebis, natkenebisa 

da Wrilobebis warmoqmnis 

sawinaaRmdego RonisZiebebi

1.	•	 Camosakidi mowyobilobebi 
saWiroa damzaddes mtkice da kar-
gad damagrebuli bagirebiT;

2.	•	 ficarnagi safeni da dakide-
buli moednebi kargad unda iyos 
daWedebuli da SemoRobili moa-
jirebiT;

3.	•	 misadgami kibeebi saWiroa iyos 
mtkice, kargad damagrebuli da, da-
curebis Tavidan acilebis mizniT, 
qvevidan saimedod damagrebuli;

4.	•	 dauSvebelia midgmuli kibis 
bolo, zeda safexurze muSaoba;

5.	•	 aucilebelia yuradRebiT viyoT 
konstruqciebis awyobisas da Se-
duRebisas detalebis gadaadgile-
bis, amotrialebisa da mobrunebis 
mimarT;

6.	•	 nawiburebis gamoyvanisas, na-
keris amoCexvisa da gasufTavebisas, 
detalebis Jangisagan gawmendisas, 
basri boloebis mqone detalebis 
gadaadgilebisas da sxva msgavsi op-
eraciebis Sesasruleblad aucile-
belia xelTaTmanebiT muSaoba da 
damcavi ufero saTvalis gamoyeneba.

sxva RonisZiebebi

kategoriulad dauSvebelia Se-
duRebisas damiwebis konturis gamoy-
eneba, rogorc meoreuli qselisa.

asawyob-samSeneblo saamqroebs 
unda hqondeT gaTbobis sistema. zam-
Tris periodSi samuSao adgilis zo-
naSi temperatura unda iyos aranak-
leb 12°C-isa.

pirebma, romlebic iwyeben muSaobas 
eleqtroSemduReblad, unda gaiaron 
winaswari samedicino Semowmeba.

yvela eleqtroSemduRebelma, ro-
melic muSaobs daxurul sivrceSi da 
dakavebulia feradi liTonis SeduRe-
biT, weliwadSi erTxel aucileblad 
unda gaiaros samedicino Semowmeba. 
saWiroa gulmkerdis rentgenografia 
da sisxlisa da Sardis laboratori-
uli gamokvleva.

eleqtroSemduReblebi, romelT-
ac aRmoaCndebaT pnevmokoniozi, ar 
daiSvebian daxurul sivrceSi sa-
muSaod, xolo is pirebi, romelTac 
gamouvlindeba manganumiT intoqsi-
kacia centraluri nervuli sistemis 
organuli dazianebis saxiT, aucile-
belia gadayvanil iqnen iseT samuS-
aoze, romelic dakavSirebuli ar 
iqneba manganumis, tyviis, TuTiisa Tu 
sxva momwamlav nivTierebaTa mtvris 
gamoyofasTan.

SemduRebel qals neba eZleva imuS-
aos mxolod Ria ubanze.

aluminis xeliT eleqtrorkal-
uri SeduReba dasaSvebia mxolod 
iseT SenobebSi, romlebic uzrunve-
lyofilia haeris mimocvlis 6-8 jera-



102

di ventilaciiT. SeduReba daSvebu-
lia mxolod maRalWerian saTavsSi.

airuli Wrisa da SeduRebisas Sem-
duRebeli unda muSaobdes saTvaliT, 
romelic aRWurvilia minebiT.

rezervuarebis, ormoebisa da na-
kveTurebis SigniT samuSaoebis Ses-
rulebisas, sadac SesaZloa mavne 
airebis dagroveba, aucilebelia Semo-
mavalgamwovi ventilatoris muSaoba.

dauSvebelia SeduRebisas im spec-
tansacmlis gamoyeneba, romelic das-
vrilia cximi, zeTiT an sawvavi siTx-
eebiT.

aucilebelia SeduRebis adgilTan 
axlos iyos wyliT savse kasri da 
vedro, siliani yuTi, niCabi da xelis 
cecxlsaqrobi. SemduRebelma unda 
icodes uaxloesi saxanZro onkanis, 
saxelurebis, cecxlCamqrobebis, sil-
isa da sxva cecxlCamqrobi saSuale-
bebis mdebareoba.

cecxlmodebuli navTobis, benzinis, 
navTis da eleqtrosadenebis Caqroba 
unda ganxorcieldes siliT an nax-
SirorJangis qafiT.

Tu SeduRebis adgilidan 5 m-ze 
axlosaa dafebi, naqlibi, burbuSe-
la, ZenZi, xis safeni an sxva msgavsi 
aalebadi masala, aucileblad unda 
Catardes Sesabamisi xanZarsawinaaR-
mdego RonisZiebebi. magaliTad, unda 
SemoiRobos xanZarsaxifaTo adgile-
bi damcavi liTonis ekranebiT, azbes-
tis furclebiT da a.S.

dauSvebelia saSemduReblo samuS-
aoebis Catareba sawvavi nivTierebebiT 
Sevsebul an wnevis qveS myof komu-
nikaciebTan da tevadobebTan, agreTve 
axalSeRebil konstruqciebTan.

SeduRebisas dauSvebelia sade-
nad liandagebis, Siga komunikaciebis, 
liTonkonstruqciebisa da teqnolo-
giuri mowyobilobebis gamoyeneba.

gardamqmnelebisa da gammarTve
lebis gadaxureba 75°C-s ar unda 
aRematebodes, xolo saSemduReblo 
transformatorisa _ 95°C-s.

sadenis civad gadaxveva saSiSia, ra-
gan warmoiqmneba gardamavali winaRo-
ba Zlieri gaxurebiT, romelic sakma-
risia sawvavi masalebis aalebisaTvis.

ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqst-
Si ar CaweroT, gamoiyeneT calke 
furceli.

1.	sawarmoo faqtori, romlis ze-
moqmedebiTac SeiZleba SemduRe-
belma miiRos sawarmoo travma:

1)	SemTxveviTi;	2) mavne;
3) saSiSi;	 4) bunebrivi.

2.	sawarmoo faqtori, romelic 
SeiZleba gaxdes avadmyofobis 
mizezi:

1)	SemTxveviTi;	2) mavne;
3) saSiSi;	 4) bunebrivi.

3.	SeduRebisas romel naerTebs 
Seicavs malegirebeli element-
ebi gansakuTrebiT mavne aero-
zolebis warmoqmnisas:

1)	kaJmiwis;	2) qromisa da nikelis;
3) spilenZis;	 4) vanadiumisa 
da niobiumis.

4.	SeduRebisas da Wrisas rome-
li Senadnobebis usafrTxoebis 
teqnikis normebis darRveviT 
SeeniSneba SemduReblebs cieb-
cxelebis Setevebi (temperatu-
ris aweva, Rebineba, kankali):

1)	aluminis;	2) spilenZ-TuTiis;
3) titanis;	 4) magniumis.

5.	romeli liTonis Wrisa da Se-
duRebidan daaxloebiT 2,5-3,5-
Tvis Semdeg ewyeba SemduRebels 
Zlieri Tavis tkivili, uCndeba 
RrZilebze molurjo-monacris-
fro laqebi:

1)	aluminis;	2) spilenZis;
3) tyviis;	 4) titanis.

6.	xeliT eleqtroSeduRebis sx-
vadasxva saxis gamosxiveba 
(ultraiisferi, xilvadi da in-
frawiTeli diapazonebi) ramde-
nad aRemateba adamianis Tvalis 
mier asatan fiziologiur si-
dides:

1)	erTjeradi;	 2) orjeradi;
3) samjeradi;	 4) mravaljeradi.
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7.	SeduRebisas cvladi eleqtruli denis ra sididis Zabva iTvleba 
saxifaTod adamianis sicocxlisaTvis:

1)	12 v;	 2) 36 v;
3) 42 v;	 4) 110 v.

8.	SeduRebisas mudmivi eleqtruli denis ra sididis Zabva iTvleba 
saxifaTod adamianis sicocxlisaTvis:

1)	12 v;	 2) 36 v;
3) 42 v;	 4) 110 v.

9.	nestian SenobaSi, Caketil liTonur sivrceSi da a.S. muSaobisas ele-
qtruli denis ra sididis Zabva iTvleba saxifaTod adamianis janmr-
TelobisaTvis:

1)	12 v;	 2) 36 v;
3) 42 v;	 4) 110 v.

10.	SemduReblis niRbis Suqfiltris simkvrives gansazRvravs:

1)	denis saxeoba;
2) SesaduRebeli denis Zala;
3) rkalis Zabva;
4) SemduReblis asaki.
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saSemduReblo rkali

am TavSi gaecnobiT saSemduReblo rkals, mis warmoqmnas, masSi mimidin-
are procesebs, rkalis aRnagobas, temperaturis ganawilebas rkalSi, rkalis 
svetSi mimdinare procesebs, saSemduReblo rkalis tipebs, magnitur bervas, 
ra aris rkalis volt-amperuli maxasiaTebeli, ra temperaturamde xurdeba 
eleqtrodis bolo, ra aris eleqtroduli liTonis gadatana.

saSemduReblo rkalis warmoqmna da aRnagoba

saSemduReblo rkalis warmoqmna. saSemduReblo rkali ewodeba ionizire-
buli airebis da SeduRebisaTvis gamoyenebuli masalebis orTqlis narevSi 
mimdinare mdgrad eleqtrul ganmuxtvas.

saSemduReblo rkali xasiaTdeba didi simkvrivis deniT, maRali temperatu-
riTa da Zlieri naTebiT.

saSemduReblo rkalis warmoqmna xdeba ramdenime etapad.
naxazze qvemoT naCvenebia saSemduReblo rkalis wvis sqema

saSemduReblo rkalis warmoqmna
a – mokle CarTva; b – Txevadi liTonidan Sua Sris warmoqmna; g – yelis 
warmoqmna; d – rkalis warmoqmna; 1 – eleqtrodi; 2 – rkali; 3 – ZiriTadi liToni

saSemduReblo rkalis wvis sqema
1 – eleqtrodi; 2 – krateri; 3 – anodis 
laqa; 4  – SesaduRebeli liToni; 5 – 
saSemduReblo abazana; 6 – rkalis sveti; 
7  – airis Rrubeli; 8 – kaTodis laqa

procesebi saSemduReblo rkalSi. 
rkali warmoiqmneba eleqtrodenis 
airSi gavlis dros. nebismieri airi 
oTaxis temperaturisa da normaluri 
wnevis pirobebSi Sedgeba eleqtru-
lad neitraluri molekulebisagan 
da izolatoria, vinaidan masSi ar 
aris denis matareblebi _ eleqtru-
lad damuxtuli nawilakebi. rkalis 
warmoqmnisa da misi wvis xelSewyo-
bisaTvis eleqtrodebs Soris aucile-
belia gvqondes eleqtrulad aqtiuri 
uaryofiTad damuxtuli nawilakebi _ 
eleqtronebi da dadebiTi ionebi.

eleqtronebisa da ionebis warmoqm-
nis process ionizacia ewodeba, xolo 
airs, romelic Seicavs eleqtronebs 
da ionebs _ ionizebuli .

rkaluri Sualedis ionizacia xde-
ba kaTodis eleqtronebis emisiis 
Sedegad da misi uwyvetad xelSewyoba 
mimdinareobs wvis procesSi.
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procesebi saSemduReblo rkalSi: 
⊖ - eleqtronebi; ⊕ - dadebiTi ione-
bi

emisia gamtarobis eleqtronebis 
amofrqvevaa.

saSemduReblo rkalSi agreTve 
xdeba rekombinacia _ eleqtronebi-
sa da dadebiTi ionebis gaerTianeba 
neitralur atomebad.

saSemduReblo rkali xasiaTdeba 
denis simkvriviT. denis simkvrive aris 
sidide, romelic ricxobrivad denis 
Zalis gamtaris ganivkveTis farTob-
Tan Sefardebis tolia.

saSemduReblo rkalis aRnagoba. 
ionizebuli airis koncentrireba 
xdeba daaxloebiT 1 sm3 moculobaSi, 
magram am mcire sivrceSic ki SeiZle-
ba gamoiyos sami are. ori aris _ l

k
 da 

l
a
 eleqtrodebsa da ionizebul airs 

Soris. sadac SeiniSneba sagrZnobi 
Zabvis vardna, rac gamowveulia ele-
qtrodebTan sivrciTi muxtebis war-
moqmniT (damuxtuli nawilakebis 
TavmoyriT). mesame ares, romelic ka-
Todisa da anodis sivrceebs Sorisaa, 
rkalis sveti _ l

sv
 ewodeba.

anodisa da kaTodis zedapirze war-
moiqmneba eleqtrodis laqebi (isini 
warmoadgenen rkalis svetis fuZ-

es), romlebSic gadis saSemduReblo 
deni. eleqtrodis svetebi gamoirCeva 
naTebis simkveTriT.

saSemduReblo rkalis saerTo sig-
rZe l

rk
 tolia samive aris sigrZeebis 

jamisa.
l
rk
=l

a
+l

k
+l

sv

rkalis sigrZe xeliT rkaluri Se-
duRebisas, Cveulebrivad 3 _ 5 mm-is 
tolia. amasTan erTad kaTodisa da 
anodis areebsac aqvs mcire sigrZe:

10-6_10-4 mm.
temperaturisa da gamoyofili siT-

bos raodenobis ganawileba rkal-
Si. rkaluri Sualedi Sedgeba ele-
qtrodisa da ZiriTadi liTonis 
yvelaze ufro gaxurebuli ubnebisa-
gan (kaToduri da anoduri laqebi) 
da rkalis svetisagan. saSemduReblo 
rkali gansxvavdeba siTbos meti kon-
centraciiT da maRali temperaturiT. 
rkalis saSemduReblo svetSi arse-
buli temperatura T

rk
 SeiZleba iyos 

5000-dan 120000C-mde da is damokidebu-
lia denis simkvrivis, rkalis airadi 
Sedgenilobis garemos, masalisa da 
eleqtrodis diametrze.

dafaruli eleqtrodebiT xeliT 
rkaluri SeduRebisas rkalis tem-
peratura aRwevs 6000-80000C-s, kaTodis 
T

k
 temperatura Seadgens daaxloebiT 

30000C-s, xolo anodisa T
a
 40000C-mde 

aRwevs.

saSemduReblo rkalis aRnagoba
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saSemduReblo rkalis kaTodur 
areSi gamoiyofa rkalis siTbos ra-
odenobis 36%, rkalis svetSi _ 21%, 
anodur areSi _ 43%.

rkalis svetSi mimdinare procese-
bi. rkalis sveti Sevsebulia damux-
tuli nawilakebiT. iq TiTqmis yov-
elTvis aris neitraluri nawilakebi 
_ atomebi da im nivTierebebis orTq-
lis molekulebic ki, romlebiTac 
ifareba eleqtrodebi da gazebi, rom-
lebiTac garemoculia rkali, rkalSi 
nawilakebis moZraobaze zemoqmedebas 
axdens eleqtromagnituri Zalebi da 
airis nakadebi.

yvelaze meti siCqare aqvs ele-
qtronebs. isini iolad moZraoben, io-
lad aRweven gaqanebas da ejaxebian 
atomebsa da ionebs, romlebsac gadas-
cemen TavianT energias. eleqtronebis 
atomebTan Sejaxeba SeiZleba iyos 
rogorc drekadi, ise aradrekadi.

moqnili Sejaxebisas atomi, 
romelsac moxvda eleqtroni, iwyebs 
ufro Cqar moZraobas. e.i. izrdeba 
misi kinetikuri energia. Sedegad rka-
lis temperatura izrdeba.

eleqtroni, romelmac eleqtrul 
zonaSi SeiZina sakmaod didi energia, 
SeiZleba Seejaxos atoms, ris Sedega-
dac amoifrqveva eleqtronebi. am Sem-
TxvevaSi atomi gadaiqceva dadebiT 
ionad: erTmuxtianad, Tu erTi ele-
qtroni amoityorcna, ormuxtianad, Tu 
amoityorcna ori eleqtroni da a.S.

saSemduReblo rkalis 60000C tem-
peraturisas xdeba qimiuri Sen-
aerTebis molekulebis disociacia. 
yvela nivTiereba orTqldeba da ga-
dadis airad mdgomareobaSi, am dros 

nawilakebis energia imdenad izrdeba, 
rom isini axdenen atomebis ioniza-
ciis gamomwvev aradrekad Sejaxebebs. 
ionizacias, romelic xdeba airis 
maRali temperaturis gamo, Termuli 
ionizacia ewodeba.

ionizaciisas atomebis eleqtronebi 
gadian atoms gareT da xdebian ele-
qtruli muxtis Tavisufali matare-
blebi. Tuki atomisagan eleqtronis 
mowyvetisaTvis energia arasakmarisia, 
maSin eleqtroni aRigzneba da gada-
dis ufro moSorebul orbitaze. ma-
gram mas am orbitaze Tavis Sekaveba 
didxans ar SeuZlia, brundeba Ta-
vis Zvel orbitaze da amasTan gamo-
yofs sinaTlis kvants. saSemduReblo 
rkalSi uamravi aseTi eleqtroni 
warmoiqmneba (milionobiT wamSi), rac 
aris naTebis sikaSkaSis mizezi.

rkalis plazmis wonasworul md-
gomareobaSi SesanarCuneblad pirda-
pir procesebTan erTad, romlebic 
saWiroeben energiis xarjvas, ro-
goricaa disociacia, aRgzneba da 
ionizacia, aucilebelia ukuproce-
sebic. gansakuTrebiT sayuradRebo 
mniSvneloba aqvT deionizaciis pro-
cesebs anu eleqtrulad damuxtuli 
nawilakebis gadasvlas eleqtrulad 
neitralur mdgomareobaSi. deioniza-
ciis procesebidan gamovyofT rekom-
binacias: anu dadebiTi ionis gaer-
Tianebas eleqtronTan rasac axlavs 
gamoTavisuflebuli energiis gacema 
gamosxivebis saxiT.

kaTodTan da anodTan mimdinare 
movlenebi. procesebi, romlebic mim-
dinareobs eleqtrodebis zedapir-
Tan, rTulia. swored aq wydeba ele-
qtronebis dineba liTonuri gamtaris 
_ eleqtrodis meSveobiT da warmoiqm-
neba rkalis deni, romelic iqmneba ro-
gorc eleqtronebiT, ise ionebiT. cva-
lebadi xdeba ara marto eleqtruli, 
aramed Termuli movlenebic. rkalis 
cxeli plazma, romlis temperatu-
racaa 5000-120000C, esazRvreba ele-
qtrodebis SedarebiT civ zedapir-
ebs, romlebic gaxurebulia mxolod 
2000-30000C-mde.
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gardamavali areebis ganfeniloba Zalian mcirea da, Cveulebriv, saSemduRe-
blo pirobebSi Seadgens milimetris meaTased nawils. kaTodisa da anodis 
gavliT liTonSi Sedis siTbos ZiriTadi nawili.

rkalis wvis mdgradoba. rkali mdgradia, rodesac is Tanabrad iwvis, wyve-
tis gareSe, rac rkalis ganmeorebiT anTebas moiTxovs. Tu rkali araTanabrad 
iwvis, xSirad wydeba da qreba, maSin mas aramdgradi rkali ewodeba.

rkalis mdgradoba bevr mizezsa da faqtorzea damokidebuli, romelTa 
Soris ZiriTadia: deni, eleqtrodis danafaris Sedgeniloba, eleqtrodis saxe-
oba, denis polaroba da rkalis sigrZe,

cvladi denis dros rkali naklebad mdgradia, vidre mudmivi denis Sem-
TxvevaSi, es imiT aixsneba, rom im momentSi, rodesac denis vardna nulamdea, 
rkaluri Sualedis ionizacia mcirdeba da rkali SeiZleba Caqres.

saSemduReblo rkalis wvis mdgradobis zrdisaTvis eleqtrodis danafar-
Si SehyavT elementebi (kaliumi, natriumi da sxv.), romlebic zrdian ioniza-
ciis xarisxs da, Sedegad, zrdian saSemduReblo rkalis wvis stabilizacias.

saSemduReblo rkalis aRgzneba ZiriTad liTonze Sexebis gareSecaa Ses-
aZlebeli. amisaTvis saWiroa saSemduReblo wredSi paralelurad CairTos 
maRali Zabvis da maRali sixSiris denis wyaro (oscilatori), amasTan, aseTi 
midgomiT, rkalis aRgznebisaTvis sakmarisia eleqtrodis bolos miaxloeba 
nakeTobis zedapirTan 2-3 mm-ze.

saSemduReblo rkalis klasifikacia

kvebis wyarosTan CarTvis mixedviT saSemduReblo rkali SeiZleba iyos 
pirdapiri qmedebis, iribi qmedebis da kombinirebuli.

pirdapiri qmedebis rkalis SemTxvevaSi (naxazi qvemoT, a) rkaluri ganmuxt-
va xdeba eleqtrodsa da nakeTobas Soris da gamoiyeneba dafaruli eleqtro-
debiT rkaluri SeduRebisas, damcav airSi udnobi eleqtrodiT SeduRebisas, 
flusis qveS an damcav airSi dnobadi eleqtrodiT SeduRebisas.

iribi qmedebis rkalis SemTxvevaSi (naxazi qvemoT, b) rkaluri ganmuxtva 
xdeba or eleqtrods Soris. is gamoiyeneba specialuri SeduRebisas da at-
omur-wyalbaduri SeduRebisa da daduRebisas.

kombinirebuli rkalis dros (naxazi qvemoT, g) eleqtrodebsa da nakeTo-
bas Soris xdeba ori rkaluri ganmuxtva, xolo mesame _ eleqtrodebs Soris. 
rkalis anTebis es xerxi gamoiyeneba, magaliTad, spiralurnakerovani milebis 
SeduRebisas avtomaturi SeduRebis Carxebze flusis qveS.

saSemduReblo rkalis klasifikacia kvebis wyarosTan mierTebis mixedviT

gamoyenebuli eleqtrodebis mixedviT rkali arsebobs dnobadi eleqtrodi-
sas (naxazi qvemoT, a) da udnobi eleqtrodisas (naxazi qvemoT, b).
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saSemduReblo rkalis klasifikacia 
gamoyenebuli eleqtrodebis mixedviT

kumSvis xarisxis mixedviT rkali arse-
bobs Tavisufali (naxazi qvemoT, a) da Sekum-
Suli (naxazi qvemoT, b).

saSemduReblo rkalis klasifikacia 
kumSvis xarisxis mixedviT

mudmivi denis polarulobis mixed-
viT rkali arsebobs pirdapiri (nax-
azi qvemoT, a) da ukupolarulobis 
(naxazi qvemoT, b).

saSemduReblo rkalis klasifikacia 
polarulobis mixedviT

pirdapiria polaruloba, romlis 
drosac eleqtrodi uerTdeba rka-
lis kvebis wyaros uaryofiT poluss, 
xolo SesaduRebeli obieqti _ dadeb-
iTs.

ukupolarulobaa polarulo-
ba, rodesac eleqtrodi uerTdeba 
rkalis kvebis wyaros dadebiT po-

luss, xolo SesaduRebeli obieqti _ 
uaryofiTs.

ukupolarulobis dros temperatu-
ra liTonis zedapirze ufro dabalia, 
amitom aseT polarulobas iyeneben, 
magaliTad, Txeli liTonis SeduRebi-
sas an maRallegirebuli foladebis 
SeduRebis SemTxvevaSi.

sigrZis mixedviT rkali arsebobs 
mokle, normaluri da grZeli.

rkalis sigrZe aris manZili ele-
qtrodis torssa da SesaduRebeli na-
keTobis gamdnari liTonis zedapirs 
Soris. foladis eleqtrodis SemTx-
vevaSi rkalis sigrZe ar unda aRe-
matebodes 3-4  mm-s. aseT rkals mokle 
rkali ewodeba. is iwvis mdgradad da 
uzrunvelyofs SeduRebis stabilur 
process.

rkalis sigrZe

normalurad miRebulia CaiTvalos 
rkali,romlis sigrZe 4-6 mm-ia.

6 mm-ze meti sigrZis rkali grZeli 
rkalia. aseT SemTxvevaSi eleqtrodis 
liTonis dnobis procesi araTanabrad 
mimdinareobs. eleqtrodis bolodan 
CamonaRvenTi liTonis wveTebi ufro 
metad SeiZleba daiJangos haeris wy-
albadiT da gamdidrdes azotiT. da-
duRebuli liToni forovania, nakers 
araswori zedapiri aqvs, xolo rkali 
iwvis aramdgradad. grZeli rkalis 
dros mcirdeba SeduRebis mwarmoe-
bloba, izrdeba liTonis gaSxefeba 
da SeuduReblobis raodenoba an da-
duRebuli liTonis ZiriTad liTon-
Tan arasruli SeduReba.
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magnituri berva

saSemduReblo jaWvis elementebze eleqtruli denis gavlisas, maT Soris 
SesaduRebel nakeTobaze, warmoiqmneba magnituri veli, romlis daZabulobac 
damokidebulia saSemduReblo denis Zalisagan. eleqtruli rkalis airuli 
sveti eleqtruli denis kargi gamtaria, amitom is eqvemdebareba saSemduRe-
blo konturSi warmoqmnili maregulirebeli (Sedegobrivi) magnituri velis 
zemoqmedebas.

normaluri rkali arsebobs mis mimarT denis simetriuli miyvanisas (naxa-
zi qvemoT, a). am SemTxvevaSi denis sakuTari wriuli magnituri veli Tanabar 
zemoqmedebas axdens rkalis svetze. nakeTobaze rkalisaTvis arasimetriuli 
denis miyvanisas rkali magnituri velis zemoqmedebis gamo, mruddeba (naxazi 
qvemoT, b., g). denis miyvana nakeTobasTan rkalisagan garkveuli manZilis mo-
SorebiT gamoiwvevs mis gadaxras wriuli magnituri velis Zalwirebis gax-
Sirebis Sedegad.

eleqtromagnituri Zalebis moqmedebiT rkali gadaixreba eleqtrodis Rer-
Zisaken ganivi an grZivi mimarTulebiT, rac garegnulad haeris nakadis dros 
Ria alis gadanacvlebis msgavsia. am movlenas magnituri berva ewodeba.

magnituri berva aris rkalis gadaxra SeduRebisas magnituri velis an 
feromagnituri masebis zemoqmedebis Sedegad. is SeiZleba gamowveuli iyos 
feromagnituri masebis SeduRebasTan axlos arsebobiT (naxazi qvemoT, d). 
amis gamo irRveva rkalis wvis stabiluroba, rTuldeba SeduRebis procesi.

rkalis gadaxris sidideze agreTve moqmedebs eleqtrodis daxris kuTxe, 
amitom misi SemcirebisaTvis eleqtrodi unda gadaswioT rkalis gadaxri-
saken, agreTve unda Semcirdes rkalis sigrZe.

magnituri berva
a – rkalis normaluri mdebareoba; b – marcxniv gadaxra; g – marjvniv gadaxra; 
d – feromagnituri masis moqmedeba

rkalis gadaxra SeiZleba gamoiwvios eleqtrodis dafarvis asimetriulo-
bam da SesaduRebeli foladis qimiurma araerTgvarovnebam.

rkalis gadaxra 
eleqtrodis 

arasimetriuli 
Semogozvisas

rkalis gadaxra SesaduRebeli foladis 
qimiuri araerTgvarovnebisas
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rkalis gadaxris Tavidan acilebis zomebi: SeduReba mokle rkaliT; saSe-
mduReblo denis miyvana rkalTan maqsimalurad axlo wertilSi; nakeTobis 
mimarT eleqtrodis daxris kuTxis Secvla; SeduRebis adgilTan makompensi-
rebeli feromagnituri masis moTavseba; transformatoris an inventoruli 
kvebis wyaros gamoyeneba.

aseT SemTxvevaSi praqtikaSi makompensirebeli feromagnituri masis saxiT 
gamoiyeneba foladi masTan dakavSirebuli denis mimyvaniT, romelsac aTavse-
ben 200_250 mm-is moSorebiT SeduRebis adgilidan.

SeduRebisas xSirad SeiniSneba rkalis xetiali _ saSemduReblo rkalis 
uwesrigo gadaadgileba nakeTobaze, rac ganpirobebulia liTonis WuWyis, 
haeris nakadisa da magnituri velebis zegavleniT. es movlena gansakuTrebiT 
xSirad SeiniSneba naxSiris eleqtrodiT SeduRebisas. rkalis xetiali aua-
resebs nakeris formirebis process, amitom misi Tavidan acilebisaTvis xan-
daxan iyeneben mudmiv grZiv magnitur vels, romelsac eleqtrodTan moTavse-
buli solenoidi qmnis.

saSemduReblo rkalis volt-amperuli maxasiaTebeli

rkalis Zabvis damokidebulebas saSemduReblo denze rkalis mudmivi sig-
rZisas volt-amperuli maxasiaTebeli ewodeba.

volt-amperul maxasiaTebelSi ganasxvaveben sam ares (ixile naxazi qvemoT). 
I  are _ mcire denebis are (100 a-mde). mas Seesabameba klebadi maxasiaTebeli, 
vinaidan denis zrdasTan erTad izrdeba gaxurebuli airis moculoba (iz-
rdeba rkalis svetis kveTis farTobi) da misi ionizaciis xarisxi, amasTan 
izrdeba rkalis eleqtruli gamtaroba, xolo rkalis svetis winaRoba mc-
irdeba. Sedegad ecema rkalis ganmuxtvis dacvisaTvis saWiro Zabva. vardnadi 
volt-amperuli maxasiaTeblis mqone saSemduReblo rkali nakleb mdgradia.

saSemduReblo rkalis statistikuri volt-amperuli maxasiaTebeli

II  areSi denis Semdgomi zrdisas rkalis sveti ramdenadme ikumSeba da 
raodenoba airisa, romelic monawileobs muxtebis gadatanaSi, mcirdeba. es 
Tavis mxriv qmnis damuxtuli nawilakebis warmoqmnis siCqaris Semcirebis 
pirobebs. rkalis Zabva naklebad xdeba damokidebuli denis Zalaze, xolo 
volt-amperuli maxasiaTebeli xistia.
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klebadi da xisti maxasiaTeblebi Seesabameba dafaruli eleqtrodebiT xe-
liT rkalur da damcav airebSi udnobi eleqtrodiT SeduRebas.

III  are didi denebis area da ionizaciis xarsixi am dros Zalian maRalia. 
denis Zalis zrdasTan erTad mimdinareobs rkalis svetis intensiuri SekumS-
va. misi Zabva izrdeba, xolo volt-amperuli maxasiaTebeli zrdadi xdeba. 
aseTi maxasiaTebeli Seesabameba flusis qveS rkalur SeduRebas da SeduRe-
bas wvrili mavTuliT damcav airSi didi simkvrivis deniT.

saSemduReblo rkalSi Zabvis damokidebuleba mis sigrZeze gamoisaxeba 
gantolebiT:

U=a+bl
rk

sadac a Zabvis jamia anodsa da kaTodze, voltobiT;
b _ rkalis svetSi Zabvis vardna misi sigrZis 1 mm-ze, v/mm;
l
rk

 _ rkalis sigrZe, mm.
rkalis sigrZis zrdasTan erTad izrdeba misi Zabva. volt-amperuli maxa-

siaTeblis mrudi ki inarCunebs Tavis formas da rkalis maRla iwevs.

eleqtroduli liTonis gadatana

SeduRebisas eleqtrodis bolo 2300-25000C temperaturamde xurdeba da 
Sedegad masze warmoiqmneba gamdnari liTonis wveTebi.

liTonis gadatana aris gamdnari eleqtroduli liTonis saSemduReblo 
abazanaSi gadasvlis procesi.

liTonis gadatana xdeba mxolod erTi mimarTulebiT _ eleqtroduli 
liTonidan saSemduReblo nakeTobaze.

uSualod rkalis qveS nakeTobis liTonze warmoiqmneba Txevadi liToniT 
Sevsebuli CaRrmaveba, romelsac saSemduReblo abazana ewodeba. rkalis siT-
bos zemoqmedebiT erTdroulad eleqtrodis boloze dneba liToni, rkalis 
Sualedis gavliT wveTebis saxiT Caedineba saSemduReblo abazanaSi da war-
moqmnis saSemduReblo nakers.

qvemoT mocemul ilustraciaze naCvenebia eleqtrodis da ZiriTadi liTo-
nis dnobis procesis stadiebi. Tavidan saSemduReblo rkalis siTbos zegav-
leniT xdeba eleqtrodis bolos Cadnoba da ZiriTadi liTonis dnoba (naxa-
zi qvemoT, a). eleqtroduli liTonis Camdnari fena misi fuZis yelTan iRebs 
wveTis formas (naxazi qvemoT, b). yelis ganivkveTi drois svlasTan erTad 
mcirdeba. rac warmoqmnis denis simkvrivis mniSvnelovan zrdas yelTan, ris 
Sedegadac wveTi eleqtrodinamikuri Zalis zemoqmedebiT wydeba eleqtrods 
da misi gadatana xdeba rkalze gavliT (naxazi qvemoT, g), xolo Semdeg mimdi-
nareobs wveTis urTierTqmedeba saSemduReblo abazanasTan (naxazi qvemoT, d).

eleqtrodisa da ZiriTadi liTonis dnobis procesis stadiebi
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eleqtroduli liTonis dnobisa da gadatanis xasiaTs didi gavlena aqvs 
SeduRebis mwarmoeblurobasTan, metalurgiuli procesebis mimdinareobasTan. 
misgan damokidebulia rkalis wvis mdgradoba, liTonis danakargebi, nakeris 
formireba da sxv.

gamdnari liTonis wveTebi rkalis wvis dros eleqtrodidan saSemduReb-
lo abazanaSi yvela sivrcobriv mdebareobaSi (horizontaluri, vertikaluri, 
Weruli) gadadian. rodesac denis simkvrive didia, 1 wm-Si SeiZleba warmoiqm-
nas ramdenime aTeuli wveTi.

wveTebis formireba da gadatana xorcieldeba simZimis Zalis, zedapiruli 
daWimulobis Zalebis, gamdnar liTonSi warmoqmnili airebis wnevis, airuli 
nakadebis wnevis, eleqtrostatikuri da eleqtrodinamikuri Zalebis, liTonis 
orTqlis reaqtiuli wnevis zemoqmedebiT. wveTze moqmedi Zalebis Sefardebis 
mixedviT, ganasxvaveben eleqtroduli liTonis gadatanis Semdeg saxeobebs:

eleqtroduli liTonis gadatanis saxeebi:
a – msxvilwveTovani rkalis mokle CarTviT; b – saSualowveTovani; g – wvrilwveTovani.

	msxvilwveTovani rkalis mokle CarTviT (damaxasiaTebelia fuZedanafari-
ani eleqtrodebis xeliT rkaluri SeduRebisaTvis): wveTis diametric _ d

wv
 

metia eleqtrodis diametrze _ d
el
:

	saSualowveTovani (damaxasiaTebelia rutiluri da mJavadanafariani ele-
qtrodebiT xeliT rkaluri SeduRebisaTvis):

d
wv
=d

el

	wvrilwveTovani (damaxasiaTebelia celulozadanafariani eleqtrdebiT 
xeliT rkaluri SeduRebisaTvis, agreTve SeiniSneba flusiT da damcav 
airebSi SeduRebisas _ argonSi, naxSirorJangis airSi da sxv.):

d
wv
<d

el

	Wavluri (argonis areSi didi deniT SeduRebisas.)
eleqtroduli liTonis wvrilwveTovani da Wavluri gadatana uzrunve-

lyofs SeduRebis procesis ufro metad mdgradobas da nakeris ukeTesad 
formirebas.

eleqtroduli liTonis gaSxefeba SeduRebisas ZiriTadad ganpirobebulia 
pirapira Sesakravis (zRudaris) eleqtruli afeTqebiT eleqtrodidan mo-
cilebad wveTsa da eleqtrodis bolos Soris eleqtromagnituri Zalebis 
qmedebiT.

SeduReba xdeba cvladi da mudmivi denis rkaliT. samrewvelo sixSiris 
(50 periodi wamSi) cvalebadi deniT rkaluri SeduRebisas kaToduri da ano-
duri laqebi wamSi 100-jer icvlian adgilebs. TiToeuli periodis Tavsa da 
boloSi rkali qreba. amitomacaa, rom rkali, romelic ikvebeba cvladi deniT, 
naklebad mdgradad iwvis, vidre mudmivi deniT mkvebavi rkali.

cvladi deniT SeduRebisas polaroba wamSi 100-jer icvleba, amitom sul er-
Tia transformatoris romel CamWerzea mierTebuli nakeToba da eleqtrodi.
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ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqst-
Si ar CaweroT, gamoiyeneT calke 
furceli.

1. saSemduReblo rkalSi tempera-
tura aRwevs:

1) 10000C;	 2) 15390C;
3) 25000C;	 4) 60000C

2. saSemduReblo abazana foladebis 
rkaluri SeduRebisas xurdeba:

1) 10000C;	 2) 15290C;
3) 20000C;	 4) 60000C

3. ionizaciis yvelaze ufro daba-
li potenciali aqvs:

1) nikels;	 2) manganums;

3) fTors;	 4) kaliums.

4. dafaruli eleqtrodebiT xeliT 
rkaluri SeduRebisaTvis damaxa-
siaTebelia eleqtroduli liTo-
nis gadatana:

1) msxvilwveTovani;
2) wvrilwveTovani;
3) Wavluri;
4) orTqliT.

5. xeliT rkaluri SeduRebisas 
rkalze Zabva daaxloebiT aris:

1) 22v;	 2) 220v;
3) 380v;	 4) 1000v.

6. atomisagan eleqtronis mowyve-
tis procesi aris:

1) rafinireba;	2) rekombinireba;
3) disociacia;	4) ionizacia.

7. saSemduReblo rkalSi mole-
kulebis daSla atomebad aris:

1) ganJangva;	 2) daJangva;
3) disociacia;	4) ionizacia.

8. eleqtronisa da ionis SeerTebis 
procesi saSemduReblo rkalSi 
aris;

1) rafinireba;
2) rekombinireba;
3) disociacia;
4) ionizacia.

9. xeliT rkaluri SeduRebisas rka-
lis sigrZe Cveulebriv aris:

1) 1-2 mm;
2) 3-4  mm;
3) 5-7  mm;
4) 8-10 mm.

10. polaroba, romlis drosac ele-
qtrodi uerTdeba rkalis kvebis 
wyaros uaryofiT poluss, xolo 
SesaduRebeli obieqti _ dadeb-
iTs aris:

1) pirdapiri;
2) uku;
3) iribi;
4) damoukidebeli.
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masalebi SenaduRi konstruqciebisaTvis

am TavSi gaecnobiT liTonis 
kostruqciebSi gamoyenebul Ziri-
Tad masalebs, miiRebT aucilebel 
codnas Savi da feradi liTonebis 
Sesaxeb, maT fizikur, qimiur, meqani-
kur, teqnologiur Tvisebebze, aseve 
masalebis SeduRebadobaze, Se-
duRebadobis mixedviT foladebis 
klasifikaciaze. gaecnobiT fola-
dis SeduRebadobis Sefasebis mi-
axloebiT meTodebs, malegirebeli 
elementebis gavlenas SeduRebado-
baze.

liToni da misi ZiriTadi 
Tvisebebi

liTonis niSan-Tvisebebi. liToni 
aris nivTiereba, romelsac axasiaTebs 
maRali Tbo- da eleqtrogamtaroba, 
bzinvareba da sxva Tvisebebi, rac gan-
pirobebulia mis kristalur meserSi 
Tavisuflad gadaadgilebadi ele-
qtronebis didi raodenobiT. es Tvise-
bebi axasiaTebs 80-ze met qimiur ele-
ments da mraval liTonur Senadnobs.

arsebobs Savi da feradi liTonebi.
Sav liTonebs miekuTvneba rkinis 

Senadnobebi – sxvadasxva foladi da 
Tuji.

feradi liTonebi dayofilia mZime 
(tyvia, qromi, TuTia, nikeli, tantali da 
sxv.), msubuq (magniumi, alumini, titani, 
natriumi, beriliumi da sxv.) da Zvir-
fas (vercxli, oqro, platina, paladi-
umi) liTonebad.

ori an meti elementis Senadnobs 
ufro Zlieri meqanikuri Tvisebebi aqvs, 
vidre teqnikurad sufTa liTons. mag-
aliTad, sufTa rkina Zalian rbilia 
da dabali simtkice aqvs, xolo nax-
SirbadTan rkinis Senadnobi sakmaod 
mtkicea, gansakuTrebiT Termuli da-
muSavebis Semdeg. Senadnobi gacile-
biT iafia sufTa liTonTan SedarebiT, 
rac misi upiratesobaa.

liTonebis da Senadnobebis Tvise-
bebi iyofa fizikur, qimiur, meqanikur, 
teqnologiur da saeqsploatacio 
Tvisebebad.

liTonis fizikuri Tvisebebi aix-
sneba misi kristaluri mesris gansa-
kuTrebuli aRnagobiT, xolo qimiuri 
– misi atomebis aRnagobiT. fizikuri 
Tvisebebi aris liTonis unari gaata-
ros eleqtroba, siTbo, Seicvalos 
zomebi gaxurebisas, damagnitdes da 
sxv. fizikur Tvisebebs miekuTvneba 
aseve feri, simtkice, dnobis tempera-
tura, Tbogamtaroba, Tburi gafarToe-
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ba, xvedriTi Tbotevadoba, eleqtrogam-
taroba da damagnitebis unari.

qimiuri Tvisebebi aris liTonis un-
ari garemosTan da SenadnobSi Semaval 
sxva elementebTan urTierTqmedebisa. 
liTonebis nawili aqtiurad uerTde-
ba haeris Jangbads, xolo meore nawili 
maRal temperaturazec ki ar urT-
ierTqmedebs masTan. magaliTad, rkina 
iJangeba, xolo spilenZi da brinjao 
ifareba momwvano feris oqsidebis fe-
niT. zogierTi liToni advilad ixsne-
ba mJavasa da tuteSi, zogierTi – ara.

meqanikuri Tviseba aris liTonis 
unari, winaaRmdegoba gauwios gare 
meqanikuri ZalebiT gamowveul defor-
macias da rRvevas. ZiriTad meqanikur 
Tvisebebs miekuTvneba: simtkice, sisale, 
plastikuroba, drekadoba, siblante da 
sxv.

teqnologiuri Tvisebebia liTonis 
unari daurRvevlad da bzarebis ga-
reSe saWiro formis detalebis mis-
aRebad damuSavdes samsxmelo opera-
ciebisas, plastikuri deformaciebiT 
(Wedva, tvifvra, adidva da sxv.) aseve 
SeduRebisas miRweul iqnes saimedo 
urRvevi SeerTebebi; Termuli da-
muSavebisas (moSveba, wrToba, normal-
izacia, austenizacia da a.S.) saWiro 
struqturisa da Tvisebebis miReba; 
civi meqanikuri damuSavebisas (burRva, 
Slifva, polireba da sxv.) detalebi-
sTvis saWiro formis micema.

eqspluataciuri (specialuri) 
Tviseba – liTonis Tviseba winaaRmde-
goba gauwios gare muSa Zalebis zemo-
qmedebas, rodesac masalebs moeTxoveba 
cveTamedegoba, koroziamedegoba, Tbo-
medegoba, mxurvalmedegoba, cveTamede-
goba da sxv.

qvemoT ganvixiloT liTonebis 
ZiriTadi meqanikuri, teqnologiuri da 
eqspluataciuri Tvisebebi.

meqanikuri Tvisebebi. simtkice 
aris liTonis Tviseba winaaRmdegoba 
gauwios rRvevas meqanikuri datvirT-
vis zemoqmedebiT. simtkicis maxasi-
aTeblebs ganekuTvneba rRvevis droe-
biTi winaRoba (σ

dr
) denadobis zRvari 

(σ
0,2
), simtkice mocemul temperaturaze, 

cikluri simtkice da a.S.

sisale aris liTonis Tviseba wi-
naaRmdegoba gauwios plastikur de-
formacias zedapirul fenaSi kontaq-
turi zemoqmedebisas. sisalis gazomva 
foladis burTulis an almasis konu-
sis CawnexiT damyarebulia deformire-
buli liTonis plastikuri deforma-
ciis Sefasebaze. plastikuri liTonis 
gamocdisas SeimCneva kavSiri sisalesa 
da droebiT winaRobas Soris. amitom 
sisale iTvleba liTonis mniSvnelo-
van maxasiaTeblad, rac saSualebas 
iZleva Sefasdes misi sxva Tvisebebic. 
myife masalisaTvis droebiT winaRo-
basa da sisales Soris damokidebule-
ba ar arsebobs.

plastikuroba aris liTonis Tvise-
baa gare Zalebis zemoqmedebis Sewyve-
tis Semdeg Siga ZalebiT aRidginos 
forma.

siblante aris liTonis Tviseba 
plastikuri deformaciisas daur-
Rvevlad STanTqas meqanikuri energia. 
datvirTvis xasiaTis mixedviT arCeven 
statikur siblantes, romelic warmo-
qmnilia gatvirTvis neli meTodiT; 
dartymiTs – swrafi (dartymiTi, din-
amikuri) modebiT. teqnikaSi liTonTa 
siblantes, rogorc wesi, aigiveben dar-
tymiT siblantesTan da upirispireben 
simyifes.

foladisgan mzaddeba naglini 
produqciis farTo asortimenti
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teqnologiuri Tvisebebi. Txevadde-
nadoba – gamdnari liTonis Tvisebaa 
Seavsos samsxmelo forma. liTonis 
Txevaddenadobis Sesafaseblad iyene-
ben sxvadasxva sxmulis teqnologiur 
sinjs. Txevaddenadobis ganmsazRvre-
lad iTvleba sxmulis sigrZe da et-
alonuri formis liToniT Sevsebis 
xarisxi. ukeTesi TxevaddenadobiT 
gamoirCeva evteqtikuri Senadnobebi. 
Tuji, foladebTan SedarebiT meti Tx-
evaddenadobiT gamoirCeva.

Wedadoba liTonis Tvisebaa miiRos 
datvirTva civ da cxel mdgomareobaSi 
darRvevis niSnebis gareSe. Wedadobas 
gansazRvraven mWedluri dajdomiT 
deformaciis mocemul xarisxamde. da-
jdomisTvis nimuSis simaRle misi ori 
diametris tolia. Tu nimuSis gverdiT 
zedapirze bzari ar warmoiqmna, iTv-
leba, rom nimuSma gauZlo Semowmebas 
da gamosacdeli masala gamosadegia 
damuSavebisaTvis.

tvifris unari aris liTonis Tvise-
ba Seicvalos forma tvifrisas bza-
rebisa da napralebis warmoqmnis ga-
reSe. igi damokidebulia masalis 
qimiur Sedgenilobaze, struqturasa 
da meqanikur Tvisebebze. tvifrisad-
mi saukeTeso unariT gamoirCeva da-
balnaxSirbadiani foladi. plasti-
kurobis gazrdiT misi tvifris unari 
umjobesdeba, denadobis zRvris zrdiT 
ki uaresdeba.

WriT damuSavebadoba aris liTonis 
Tviseba Seeguos mWreli instrumen-
tiT meqanikur damuSavebas. liTonebis 

nawili kargad muSavdeba, xolo maRali 
sisalis mqoneni _ cudad. dabali sisa-
lis blanti masalebis damuSavebisas 
miiReba xorkliani zedapiri anagle-
jebiT. sisalis Semcireba SesaZlebe-
lia Termuli damuSavebiT, magaliTad 
– gamownexiT.

SeduRebadoba liTonis kompleq-
suri teqnologiuri maxasiaTebelia, 
romelic gansazRvravs mis vargisiano-
bas saSemduReblo nakeris misaRebad 
racionaluri teqnologiuri proce-
sis dros.

SeduRebadobas afaseben Senadu-
Ri SeerTebebis SedarebiT ZiriTadi 
liTonis TvisebebTan an maT normatiul 
mniSvnelobebTan. SeduRebadobis maxa-
siaTeblebis mixedviT foladebi oTx 
jgufad iyofa: karg, damakmayofilebel, 
SezRudul da cudad SeduRebad fo-
ladebad.

rCilvadoba liTonebisa da Senadno-
bebis Tvisebaa warmoqmnan myari da her-
metuli rCilvis SenaerTebi. sarCileb-
lis temperatura unda iyos misarCili 
masalebis lRobis temperaturaze nak-
lebi da is kargad unda daasvelon.

saeqspluatacio Tvisebebi. cveTame-
degoba masalis Tvisebaa gauwios wi-
naaRmdegoba cveTas anu formis Secv-
las, nakeTobis zedapiris fenis rRvevas 
misi xexvis dros. liTonis kvleva 
cveTaze xorcieldeba laboratoriul 
pirobebSi, xolo detalebisa – eqsplu-
ataciisas.

nimuSis cveTas sxvadasxva xerxiT 
gansazRvraven: gazomviT, awoniT da sxv.

koroziamedegoba liTonis Tvise-
baa winaaRmdegoba gauwios korozias, 
kerZod, gare (koroziuli) ZalebiT 
gamowveul rRvevas. es medegoba gan-
isazRvreba masalis qimiuri Sedge-
nilobiTa da struqturiT, meqanikuri 
Zabvebis arsebobiT, zedapiris mdgo-
mareobiT, garemos agresiulobiTa da 
zemoqmedebis pirobebiT, sxva masalebT-
an kontaqtis arsebobiT da a.S. fasdeba 
xarisxobrivi maxasiaTeblebiT: drois 
erTeulSi masalis sisqis SemcirebiT, 
koroziis pirveli keris warmoqmnis 
droiT, am kerebis ricxviT da a. S.

Tujisgan damzadebuli turbinis 
detalebi



117

aluminisgan mzaddeba profilebis 
farTo asortimenti

mxurvalmedegoba (xenjmedegoba) 
liTonis Tvisebaa winaaRmdegoba 
gauwios qimiur rRvevas maRali tem-
peraturis pirobebSi. liTonis mxur-
valmedegoba damJangav garemoSi gan-
pirobebulia zedapirze warmoqmnili 
xenjis TvisebebiT, romelic aZnelebs 
airebis difuzias liTonSi da amiT 
ewinaaRmdegeba koroziis ganviTare-
bas.

mxurvalmedegoba fasdeba j masis 
pirobiTi kargviT drois garkveul pe-
riodSi, mxurvalmedegobis ΔS wiriTi 
maCvenebliT da a. S.

Tbomedegoba liTonis Tvisebaa wi-
naaRmdegoba gauwios deformaciasa 
da rRvevas meqanikuri datvirTvebisas 
maRal temperaturaze (11000-mde).

Tbomedegobis ZiriTad maxasiaTe-
blad iTvleba simtkicis xangrZli-
vobis zRvari, xasiaTdeba rogorc 
gaWimvis statistikuri Zabva, romelic 
garkveuli drois Semdeg iwvevs rRve-
vas. simtkicis xangrZlivoba ganisaz-
Rvreba im foladebisaTvis, romlebic 
maRal temperaturaze muSaobs, rode-
sac maTSi viTardeba cocvis movle-
nebi.

cocvadoba liTonis Tvisebaa nel-
nela da uwyvetad deformirdes plas-
tikurad mudmivi datvirTvebisa da 
Zabvebis zemoqmedebiT, romlebic moce-
muli foladisTvis naklebia drekado-
bis zRvarze.

civmedegoba aris liTonis Tvise-
ba SeinarCunos plastikuroba da si-
blante dabal temperaturaze. xasiaT-
deba myife mdgomareobaSi gadasvlis 

masalebis SeduRebadoba

SeduRebadobis Sefaseba. sxvadasx-
va liTonis da Senadnobis SeduRebi-
saTvis gamoiyeneba sxvadasxva markis 
eleqtrodebi da efeqturi teqnolo-
giuri xerxebi. Tumca, SeduRebisas yve-
la liToni rodi warmoqmnis maRalx-
arisxian, saimedo SeerTebas.

liTonis Tvisebebis SenarCuneba 
an Secvla SeduRebisas gamowveulia 
erTdroulad mimdinare kompleqsiT - 
ZiriTadi da misarTi liTonebis gax-
urebiT da dnobiT, nakeris liTonis 
kristalizaciiT da Sednobis zonaSi 
urTierTkristalizaciiT.

liTonis Tvisebas SeduRebis dad-
genili teqnologiis dros warmo-
qmnas SenaerTi, romelic nakeTobis 
konstruqciiT da eqspluataciiT gan-
pirobebul moTxovnebs pasuxobs Se-
duRebadoba ewodeba.

SeduRebadobis Sefaseba xdeba Sen-
aduRi SeerTebebis Tvisebebis ZiriTa-
di liTonis analogiur TvisebebTan 
SedarebiT.

masalis SeduRebadobis Sefasebis 
mizniT keTdeba specialuri nimuSi - 
nimuSi SeduRebadobaze - specialuri 
nimuSi garkveuli meTodikiT. cudi 
SeduRebadobis niSnad iTvleba Ses-
aduRebeli liTonebis gadaxurebis, 

temperaturiT an simyifis kritikuli 
temperaturiT, romelic ganisazRvreba 
sxvadasxva meqanikuri gamocdis meS-
veobiT. liTonis myife mdgomareoba-
Si gadasvlas uwodeben civtexadobis 
zRurbls.

bzarmedegoba aris liTonis Tviseba 
winaaRmdegoba gauwios bzarebis war-
moqmnas meqanikuri datvirTvisas an 
sxva pirobebSi, magaliTad SeduRebi-
sas.

detalebis an konstruqciebis 
damzadebisas iTvaliswineben liTonis 
Tvisebebs, raTa maT uzrunvelyon nake-
Tobis simtkice da saimedooba eqsplu-
ataciisas (konstruqciuli simtkice), 
teqnologiur Tvisebebs (SeduRebis 
unars da damuSavebis sxva saxeobebi-
sadmi midrekilebas), aseve mis Rireb-
ulebas.
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foladebis teqnologiuri SeduRebadobis jgufebi

jgufe-

bi

SeduRebadobis Sefaseba SeduRebadobis daxasiaTeba

I kargi maRali xarisxis SenaduRi SeerTebebi miiReba gansa-
kuTrebuli xerxis gamoyenebis gareSe

II damakmayofilebeli maRali xarisxis SenaduRi SeerTebebis miiRebisaT-
vis aucilebelia SeduRebis reJimebis mkacri dacva, 
specialuri misarTi masalebi, normaluri temper-
aturuli pirobebi, zog SemTxvevaSi – gaxureba, 
nakerebis Wedva, Termuli damuSaveba

III SezRuduli maRali xarisxis SenaduRi SeerTebebis miiRebisaT-
vis aucilebelia Semdegi damatebiTi operaciebi: 
gaxureba, winaswari an Semdgomi TanamimdevrobiTi 
Termuli damuSaveba, nakerebis Wedva da sxv.

IV cudi nakerebi midrekilia bzarebis warmoqmnisaken da Se-
duRebis dros aucilebelia gaxureba. aucilebelia 
Semdgomi TanamimdevrobiTi Termuli damuSaveba 
SenaduRi SeerTebebis xarisxi dabalia. Cveulebriv 
am jgufis foladebs SenaduRi konstruqciebis 
dasamzadeblad ar iyeneben

foladebis klasifikacia SeduRebadobis mixedviT

SeduRebadoba foladi

naxSirbadiani sakonstruqcio, legirebuli

kargi Ст1, Ст2, Ст3, Ст4, 08, 10, 15, 20, 
25, 12, КП, 15КП, 16КП, 18КП, 
20КП 

15Г, 20Г, 15Х, 15ХА, 20Х, 15ХМ, 14ХГС, 
10ХСНД, 15ХСНД

damakmayofilebe-
li

Ст5, Ст30, 35 12ХН2, 12ХН3А, 14Х2НР, 10Г2НР, 20ХН3А, 
20ХН, 20ХГСА, 25ХГСА, 30Х, 30ХН

SezRuduli Ст6, Ст40, 45, 50 35Г, 40Г, 45Г, 40Г2, 35Х, 40Х, 45Х, 40ХН, 
40ХНФА, 30ХГС, 30ХГСА, 30ХГСМ, 35ХМ, 
20Х2Н4А, 4ХС, 12Х2Н4МА

cudi Ст65, 70, 75, 80, 85, У7, У8, У9, 
У10, У11, У12

50Г, 50Г2, 50Х, 50ХН, 45ХН3МФА, 6ХС, 7Х3, 
9ХС, 8Х3, 5ХТН, 5ХНВ

wrTobadi struqturebis warmoqmnis, SeduRebis zonaSi simyifis zrdis, Sena-
duRi nakeris liTonsa da gardamaval zonaSi bzarebis warmoqmnis da sxva 
defeqtebisaken (forebi, niJarebi, SeuduRebadoba da sxv.) Mmidrekileba.

teqnologiuri da fizikuri SeduRebadoba. liTonebis SeduRebadobaze gav-
lenas axdens SeduRebis xerxi, misarTi liTonis qimiuri Sedgeniloba, Sena-
duRi SeerTebis tipi, SesaduRebeli elementebis sisqe da sxv. teqnologiuri 
maxasiaTeblis faqtorebis zegavlenas liTonebis SeduRebadobaze teqnolo-
giuri SeduRebadoba ewodeba.

qimiuri Semadgenlobis da liTonebis Tvisebebis zegavlenas maT SeduReba-
dobaze fizikuri SeduRebadoba ewodeba.

foladis klsifikacia SeduRebadobis mixedviT. SeduRebadobis xarisx-
is mixedviT foladebi oTx jgufad iyofa: kargad SeduRebadi, damakmayo-
fileblad SeduRebadi, SezRudulad SeduRebadi da cudad SeduRebadi (ix. 
cxrilebi qvemoT). amasTan foladis SeduRebadobis Sefasebis kriteriumad 
iTvleba misi midrekileba bzarebis warmoqmnisaken da SenaduRi nakeris meqa-
nikuri Tvisebebis ZiriTadi liTonis imave TvisebebTan SedarebiT.
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kargad������������������������ �����������������������SeduRebuli������������� ������������foladebi���� ���uz-
runvelyofs SenaduRi SeerTebebis 
karg xarisxs, rac miiRweva SeduRebis 
reJimebis������������������������    �����������������������  farTo������������������   ����������������� sazRvrebSi�������  ������gamoy-
enebiT��������������������������������. ������������������������������garemos����������������������� ����������������������haeris���������������� ���������������nebismieri����� ����tem-
peraturis dros, winaswari, SeduRebis 
procesSi��������������������������� ��������������������������da������������������������ �����������������������SeduRebis�������������� �������������Semdgomi����� ����Ter-
muli damuSvebis gamoyenebis gareSe, 
Tu��������������������������������� ��������������������������������is������������������������������ �����������������������������gankuTvnili������������������ �����������������ar��������������� ��������������aris���������� ���������daZabulo-
bebis moxsnis mizniT.

pirveli jgufis foladebi kargad 
duRdeba gansakuTrebuli xerxis (sa-
Sualebis) gamoyenebis gareSec.

damakmayofileblad SeduRebadi 
foladebi SeiZleba SeduRdes gare-
mos haeris temperaturis aranaklebi 
+50C temperaturis dros. SenaduRi 
SeerTebebis saWiro xarisxi miiRweva 
specialuri eleqtrodebis, flusebis 
da SeduRebis reJimebis viwro zRvreb-
Si gamoyenebiT. am jgufis folade-
bi eqvemdebareba Termul damuSave-
bas SeduRebamde reJimebiT, romlebic 
damokidebulia foladis markisa da 
SesaduRebeli nakeTobis daniSnule-
baze. sqeli elementebis SeduRebisas 
rekomendebulia maTi winaswari gax-
ureba. meore jgufis foladebisagan 
maRalxarisxiani SenaduRi nakerebis 
misaRebad aucilebelia SeduRebis re-
Jimebis mkacri dacva, specialuri mis-
arTi masalebi, normaluri temperatu-
ruli pirobebi, zogierT SemTxvevaSi 
- gaxureba, Termuli damuSaveba.

SezRudulad SeduRebadi fola-
di amJRavnebs bzarebis warmoqmnisak-
en midrekilebas. SeduRebis reJimebi 
daculi unda iyos mcire sazRvrebSi; 
meqanikuri Tvisebebis gaumjobeseba 
SesaZlebelia Sesabamisi eleqtro-
debis gamoyenebiT, misarTi masalebiT, 
flusebiT; aseTi procesisaTvis gamoy-
enebuli unda iyos winaswari da Tanam-
devi gaxureba da SeduRebis Semdgomi 
Termuli damuSaveba. SeduReba aseTi 
foladebisaTvis dasaSvebia garemos 
mxolod dadebiTi temperaturis Sem-
TxvevaSi. mesame jgufis foladebis 
SeduRebis SemTxvevaSi maRalxarisx-
iani nakeris misaRebad aucilebelia 
winaswari Termuli damuSaveba, zogjer 
saWiro xdeba nakeris Wedva, gaxureba.

cudad SeduRebad folads 
midrekileba aqvs nakersa da Termuli 
damuSavebis zonaSi bzarebis warmo-
qmnisaken. mis SesaduReblad saWiroa 
gaxureba da aucilebelia Semdgomi 
Termuli damuSaveba. Cveulebriv, meo-
Txe jgufis foladebi ar gamoiyeneba 
SenaduRi samSeneblo konstruqciis 
dasamzadeblad.

foladSi Si, Ni, Cu Sedgenilobis 
zrda naklebad moqmedebs foladis 
SeduRebadobis gauaresebaze. fola-
dis SeduRebadobis gauaresebas iwvevs 
Mn, Cr, Mo, V Sedgenilobis da gansa-
kuTrebiT fosforis (0.05% meti) zrda.

foladSi manganumis, siliciumis, 
qromis da nikelis 1%-ze naklebi jam-
uri Semcvelobis SemTxvevaSi, is kargad 
daduRdeba, Tu naxSirbadis Semcvelo-
ba am foladSi 0,25%-s ar aRemateba; 
SeduRebadoba damakmayofilebelia 
Tu naxSirbadis Semcveloba 0,25-0,35%-
ia; SezRudulia – 0,35-0,45% naxSirba-
dis Semcvelobis dros, xolo cudad 
SeduRebadobis SemTxvevaSi naxSirba-
dis Semcveloba foladSi 0,45%-s aRe-
mateba.

Tu miTiTebuli minarevebis jamuri 
Semcveloba Seadgens 1-3%-s, foladi 
kargi SeduRebadia naxSirbadis 0,2% 
Semcvelobisas, damakmayofilebeli _ 
0,2-0,3%-is dros, SezRuduli – 0,3-0,4%-
is SemTxvevaSi da cudad SeduRebadi 
naxSirbadis 0,4%-ze meti Semcvelobi-
sas.

Tu minarevebis jamuri Semcveloba 
3%-ze metia, foladi kargi SeduReba-
dia naxSirbadis 0,2% Semcvelobis 
dros, damakmayofileblad SeduReba-
di _ 0,2-0,3%-is SemTxvevaSi, SezRudu-
lad SeduRebadi – 0,3-0,4% da cudad 
SeduRebadi _ 0,4%-ze meti Semcvelo-
bisas. da bolos, Tu minarevebis jam-
uri Semcveloba foladSi 3%-ze metia, 
foladi kargi SeduRebadia naxSirba-
dis 0,18% Semcvelobis dros, damakmay-
ofileblad SeduRebadi 0,18-0,28%-is 
dros, SezRudulad SeduRebadi – 0,28-
0,38%-is dros da cudad SeduRebadi 
naxSirbadis _ 0,38%-ze meti Semcvelo-
bisas.
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cnobilia, rom kargi SeduRebadia 
dabalnaxSirbadiani foladebi da 
teqnikurad sufTa alumini. dabalSe-
duRebadobiT gamoirCeva Tuji da 
spilenZ-TuTiis Senadnobebis umrav-
lesoba.

gansakuTrebulad rTulia Tvisebe-
biT gansxvavebuli sxvadasxva liTo-
nis SeduReba. dnobis temperaturis 
sxvaobis, myife SenaerTebis warmoqmni-
saken midrekilebis da sxva mizezebis 
gamo iqmneba iseTi pirobebi, rodesac 
aucilebelia SemuSavdes SeduRebis 
sagangebo xerxebi, gansakuTrebuli 
saSemduReblo masalebi da sxv.

liTonis SeduRebadobis Sefasebi-
saTvis gamoiyeneba, magaliTad, ori 
firfita da isini ramdenime sxvadasx-
va reJimiT duRdeba. amis Semdeg mzad-
deba nimuSebi da ganisazRvreba dar-
tymiTi siblante, simyifis kritikuli 
temperatura, sarkisebroba, daduReb-
uli liTonis da Termuli gavlenis 
zonis sisale. foladis SeduRebado-
bis Sefasebisas qimiuri Sedgenilobis 
garda mxedvelobaSi miiReba: SenaduRi 
konstruqciis forma, liTonis sisqe 
da misi meqanikuri Tvisebebi, konstruq-
ciaSi nakerebis raodenoba da maTi 
ganlageba, SeduRebis teqnologiuri 
gansakuTrebulobebi da sxva maxasi-
aTeblebi. malegirebeli elementebis 
gavlena foladis SeduRebadobaze.

naxSirbadi (C) aris erT-erTi me-
tad sayuradRebo qimiuri elementi, 
romelic gansazRvravs foladis Se-
duRebadobas. Cveulebriv, konstruqci-
ul foladSi naxSirbadis Semcvelo-
ba ar unda aRematebodes 0,25%-s. aseT 
SemTxvevaSi foladis SeduRebadoba 
ar mcirdeba. naxSirbadis ufro meti 
Semcvelobis SemTxvevaSi, foladis 
SeduRebadoba mkveTrad uaresdeba, 
radgan temperaturuli zegavlenis 
zonebSi warmoiqmneba nawrTobi struq-
turebi, romlebic bzarebis warmoqmnis 
safuZvelia.

manganumi (Mn) ar auaresebs fola-
dis SeduRebadobas Tu misi Semcvelo-
ba foladSi ar aRemateba 0,3-0,8%-s. sa-
Sualomanganumian foladSi (1,8-2,5%) 
manganumi zrdis mis wrTobiTobas, Se-

duRebisas ki _ midrekilebas bzarebis 
warmoqmnisaken.

siliciumi (Si) gavlenas ar axdens 
foladis SeduRebadobaze, Tu misi 
Semcvelobaa 0,2-0,3%-ia. specialur 
foladSi siliciumis Semcveloba 0,8-
1,5%-s aRwevs. siliciumis es raodeno-
ba aZnelebs SeduRebas foladis maRa-
li Txevaddenadobis, adviladJangvadi 
da Zneldnobadi oqsidebis warmoqmnis 
gamo.

qromi (Cr) dabalnaxSirbadian fo-
ladSi 0,2-0,3-ia. konstruqciul fo-
ladSi misi Semcveloba 0,7-3,5%-mde 
izrdeba. qromi, imis gamo, rom naxSir-
badTan warmoqmnis qromis karbids, rac 
mkveTrad zrdis liTonis sisales 
Termuli zegavlenis zonebSi, aZnelebs 
SeduRebas. qromi aseve xels uwyobs 
Znelad dnobadi oqsidebis warmoqmnas, 
rac agreTve aZnelebs SeduRebis pro-
cess.

nikeli (Ni) dabalnaxSirbadian fo-
ladSi 0,2-0,3%-is odenobiT gvxvdeba, 
konstruqciulSi – 1-5%, legirebulSi 
_ 8-35%. zogierT SenadnobebSi nike-
lis Semcveloba 85%-s aRwevs. nikeli 
zrdis foladis plastikurobas da 
simtkices, awvrilmarcvlovnebs mas 
SeduRebadobis gauaresebis gareSe.

Mmolibdeni (Mo) foladSi Sez-
Ruduli raodenobiTaa – 0,15-0,18%. is 
awvrilmarclovnebs folads da aZne-
lebs SeduRebas, xels uwyobs bzarebis 
warmoqmnas daduRebul liTonSi da 
Termuli zegavlenis zonaSi, Zlier 
iJangeba da amoiwveba SeduRebis dros.

volframi (W) 0,8-1,8% SemcvelobiT 
foladSi mkveTrad zrdis sisales da 
muSaobis unars maRal temperaturaze. 
SeduRebisas is Zlier iJangeba, amitom 
saWiro xdeba misi Jangbadisgan dacvis 
pirobebis Seqmna. is aZnelebs SeduRe-
bas.

vanadiumi (V). Cveulebriv misi Sedge-
niloba foladSi 0,2-0,8%-mde meryeobs. 
saStampe foladSi misi raodenoba 
1-1,5%-ia. igi xels uwyobs foladis 
wrTobadobas, riTac aZnelebs SeduRe-
bas. SeduRebisas vanadiumi aqtiurad 
iJangeba da amoiwveba.
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titani (Ti) da niobiumi (Nb) koro-
ziamedeg foladSi 1%-is odenobiT 
gvxvdeba, isini ar arTuleben saSem-
duReblo process da ar auareseben 
foladis SeduRebadobas.

spilenZi (Cu) specialur foladSi 
gvxvdeba 0,3-0,8%-is odenobiT. is zr-
dis foladis plastikurobas, dar-
tymiT siblantes da ar auaresebs mis 
SeduRebadobas.

gogirdis (S) Semcveloba foladSi 
Tu dasaSveb zRvars aWarbebs, auare-
sebs SeduRebadobas, iwvevs cxeli bza-
rebis warmoqmnas.

fosforis (P) koncentracia folad-
Si, rogorc gogirdisa, Tu aWarbebs 
ukiduresad dasaSveb raodenobas, aua-
resebs SeduRebadobas, iwvevs civi bza-
rebis warmoqmnas.

Jangbadi (O) foladis SenadnobSi 
gvxvdeba rkinis oqsidis saxiT. auare-
sebs SeduRebadobas da amcirebs mis 
meqanikur Tvisebebs.

azoti (N) saSemduReblo abazanis 
liTonSi misi gacivebisas rkinasTan 
warmoqmnis qimiur naerTs (nitridebs), 
rac amcirebs foladis plastikuro-
bas.

wyalbadi (H) mavne minarevia. is 
grovdeba SenaduRi nakeris calkeul 
adgilebSi da warmoqmnis airis buS-
tukebs, forianobas da mcire bzarebs.

ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqst-
Si ar CaweroT, gamoiyeneT calke 
furceli.

1.	liToni: tyvia, qromi, nikeli, Tu-
Tia aris:

1)	mZime;	 2) msubuqi;
3) Zvirfasi;	 4) Savi.

2.	liToni: magniumi, aluminiumi, ti-
tani aris:

1)	Zvirfasi;	 2) Savi;
3) mZime;	 4) msubuqi.

3.	liTonis fizikuri Tvisebebi gan-
isazRvreba:

1)	kristaluri mesriT;
2) atomebiT;
3) SenaduRi SeerTebiT;
4) liTonis struqturiT.

4.	liTonis Tviseba winaRoba 
gauwios meqanikur datvirTvas 
aris:

1) plastikuroba;	 2) drekadoba;
3) simtkice;	 4) siblante.

5. liTonis Tviseba miiRos axali 
formebi da zomebi gare Zalis 
zegavleniT rRvevis gareSe aris:

1) simtkice;	 2) plastikuroba;
3) siblante;	 4) drekadoba.

6. liTonis Tviseba Sinagani Za-
lebiT aRidginos gare Zalebis 
Sewyvetis Semdeg sawyisi forma 
aris:

1) siblante;	 2) drekadoba;
3) plastikuroba;	 4) simtkice.

7. auaresebs liTonis SeduRebado-
bas, iwvevs cxeli bzarebis warmo-
qmnas:

1) azoti;	 2) gogirdi;
3) wyalbadi;	 4) Jangbadi.

8. aumjobesebs foladis SeduReba-
dobas da amcirebs mis meqanikur 
Tvisebebs:

1) qromi;	 2) cementiti Fe3C;
3) rkinis oqsidi FeO;	4) spilenZi.

9. kargad SeduRebadi foladis 
jgufs miekuTvneba foladi:

1) 40;	 2) Ст3;
3) 25Х;	 4) 15ХСНД.

10. damakmayofileblad SeduRebad 
jgufs miekuTvneba foladi:

1) Х18Н10Г;	 2) 50Х;
3) 35;	 4) Ст3.
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foladebisa da Tujis SesaduRebeli 

eleqtrodebi

am TavSi gaecnobiT Tu ra pi-
robebia saWiro rkalis efeqturi 
wvisaTvis; ras warmoadgens saSem-
duReblo mavTulebi, rogoria maTi 
qimiuri Sedgeniloba, rogor unda 
davicvaT isini gare faqtorebis ma-
vne zemoqmedebisagan, rogor unda 
SeirCes saSemduReblo eleqtrode-
bi, ra daniSnuleba aqvs eleqtrod-
ul danafars, ra saxis danafarebi 
arsebobs, ra saxis SeiZleba iyos 
foladis eleqtrodebi ZiriTadi 
liTonis masalis mixedviT.

dafaruli eleqtrodebis 

daniSnuleba

xeliT rkaluri SeduReba xor-
cieldeba dnobadi eleqtrodebiT, 
romlebic Tavis mxriv Sedgebian d

e
 

diametrisa da L=250-dan 300 mm-mde 
sigrZis Rerosagan da dafaruli ari-
an specialuri sagoziT (saglesiT). 
eleqtrodis diametri sagoziT aRin-
iSneba D asoTi. eleqtrodis erT bo-
los l sigrZeze daaxloebiT 20-30 mm-
ze ar aris dafaruli. am adgilas is 
magrdeba eleqtrodsaWerSi. eleqtro-
di CairTveba saSemduReblo denis 
wredSi da SeduRebisas dneba rkalSi, 
eleqtrodis Rero misarTi liTonis 
rols asrulebs.

dafaruli eleqtrodi xeliT rkaluri 
SeduRebisTvis

dafaruli eleqtrodiT SeduRebi-
sas, imisaTvis rom SeduRebis procesma 
efeqturad Caiaros, uzrunvelyofili 
unda iyos: rkalis mdgradi wva, Reros 
da sagozis Tanabari dnoba, rkalis 
saimedo airuli dacva haeris zegav-
lenisagan, Txevadi liTonis dacva 
da abazanis widiT Tanabari dafarva, 
aucilebeli metalurgiuli procese-

bi, saWiro qimiuri Sedgenilobisa da 
meqanikuri Tvisebebis nakeri liTo-
nis miReba, nakeris kargi formireba, 
amowvasa da gaSxefebaze minimaluri 
danakargebi, gamyarebis Semdeg widis 
adgilis mocileba, nakerebis saWiro 
mdebareobebSi Sesrulebis moxerxebu-
loba, toqsikuri gamonayofis ararse-
boba da sxv.

am moTxovnebis uzrunvelsayofad 
eleqtrodebis damzadebisas, aucile-
belia sworad SeirCes mavTuli Re-
rosaTvis da eleqtrodis danafari 
Sedgeniloba. danafari unda iyos 
sakmaod mkveTri, rom ar Camoscvivdes 
transportirebisa da SeduRebisas.

saSemduReblo mavTulebi

SesaduRebeli liTonis ZiriTadi 
Tvisebebi damokidebulia mis Sedge-
nilobasa da struqturaze. imisaTvis, 
rom SenaduRi SeerTeba iyos ZiriTa-
di liTonis toli simtkicis, aucile-
belia liTonis nakeris struqtura, 
SesaduRebeli liTonis struqturis 
analogiuri iyos. amis miRweva SeiZle-
ba nakeris liTonis Sesabamisi qimi-
uri Sedgenilobis SerCeviT, rodesac 
gamoyenebuli iqneba saWiro liTon-
uri misarTi masalebi, eleqtrodis 
specialuri danafarebi da flusebi.

saSemduReblo mavTuli xeliT 
rkaluri SeduRebisaTvis gamoiyene-
ba calobiTi dnobadi eleqtrodebis 
dasamzadeblad, agreTve misi gamoyene-
ba xdeba, rogorc misarTi masala, sx-

sxvadasxva tipis saSemduReblo 
eleqtrodebi
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vadasxva meqanizebuli da avtomaturi 
xerxiT dnobiT rkaluri SeduRebisas.

foladis saSemduReblo mavTuli 
iyofa dabalnaxSirbadian, legirebul 
da maRallegirebul mavTulebad.

saSualod legirebul foladebSi 
malegirebeli elementebis Semcvelo-
ba 2,5-dan 10%-mdea, xolo maRalle-
girebul foladebSi _ 10%-is zeviT.

mavTulis markis gaSifvra xdeba 
Semdegnairad: saSemd. niSnavs saSem-
duReblos; momyoli cifrebi niSnavs 
naxSirbadis Semcvelobas procentis 
meased nawilSi (mag. 08 niSnavs nax-
Sirbadis Semcvelobis 0,8%-s). aso a _ 
gogirdisa da fosforis Semcirebul 
Semcvelobas, aa ki am elementis ufro 
metad Semcirebul Semcvelobas. mom-
devno asoebi _ malegirebeli el-
ementebis pirobiT aRniSvnebs, xolo 
cifrebi maT Semdeg _ malegirebeli 
elementebis saSualo Semcvelobas 
procentobiT gamosaxuls (malegire-
beli elementis 1%-ze naklebi Semcv-
elobisas, es cifriT ar aRiniSneba).

foladis saSemduReblo mavTuli, 
romlis daniSnulebaa gamoyenebul 
iqnes dnobiT, meqanizebuli da avto-
maturi SeduRebis yvela saxisaTvis 
da dafaruli eleqtrodebis warmoe-
bisaTvis, mzaddeba Semdegi diametris: 
0,3; 0,5; 0,8; 1,0; 1,2; 1,4; 1,6; 2,0; 2,5; 3,0; 4,0; 
5,0; 6,0; 8,0; 10 da 12,0 mm.

3mm-mde diametris mavTuli gamoiy-
eneba damcav airSi meqanizebuli Se-
duRebisaTvis; 1,6-6,0 mm _ dafaruli 

eleqtrodebiT xeliT SeduRebisaT-
vis; 2-5 mm _ flusis qveS avtomaturi 
SeduRebisaTvis; didi diametris mav-
Tuli _ daduRebis samuSaoebisaTvis.

saSemduReblo mavTulis koroziis-
agan dacva sruldeba masze spilenZis 
Txelfeniani safaris dataniT. momx-
marebels ki miewodeba 600 mm diame-
tris gorgalebad.

maRallegirebuli mavTulis miwo-
deba xdeba moSvebul da gaTeTrebul 
mdgomareobaSi an inertul atmos-
feroSi Termuli damuSavebis Semdeg 
Ria, Ria-mqrqali an ruxi zedapiriT, 
sapoxi masalis kvalis gareSe.

saSemduReblo mavTulis di-
ametrze damokidebulebiT, momxmareb-
els miewodeba 150-700 mm diametris 
gorgalebi. gorglis diametris zoma 
damokidebulia mavTulis diametrze, 
xolo mavTulis diametris zrdis Se-
sabamisad, ra Tqma unda, izrdeba gor-
galis diametric, misi masa ki 80 kg-s 
aRwevs.

0,3-0,8 mm diametris mavTuli miewo-
deba 150-220 mm diametris gorgalebad, 
1,0-1,2 mm diametris _ 250-400 mm diame-
tris gorgalebad, 1,6-2,0 mm diametris 
_ 250-600 mm diametris gorglebad, 
2,5-3,0 mm diametris _ 400-700 mm gor-
glebad, 4-10 mm diametris _ 500-700 mm 
diametris gorglebad da 12 mm di-
ametris _ 700-750 mm diametric gor-
glebad. mavTuli SeiZleba daexves 
koWebad an kasetebad. misi zedapiri 
unda iyos sufTa (xenjis, Jangis, cxi-
mis da WuWyis gareSe).

mavTulis TiToeul mowodebul 
partias Tan erTvis sertifikati, ro-
melic Seicavs ZiriTad teqnikur mona-
cemebs. mavTulis TiToeul gorgals 
an xveulas aqvs liTonuri saWde, 
romelzec miTiTebulia damamzade-
beli qarxana, mavTulis marka, partiis 
nomeri, teqnikuri kontrolis ganyo-
filebis daRi.

mouspilenZebeli mavTuli Cveu-
lebrivi Senaxvis pirobebSi iJangeba 
da uvargisi xdeba SeduRebisaTvis, 
rogorc misarTi liToni da calobi-

saSemduReblo  mavTulebi
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eleqtrodi fasdeba rkalis wviT 
mdgradobis, dnobis, saSemduReblo 
abazanis liTonis dacvis, SeduRebi-
saTvis sxvadasxva sivrcobriv mde-
bareobaSi gamoyenebis. vargisianobis, 
saSemduReblo nakeris formirebis, 
garemos dabinZurebis xarisxis (airi, 
mtvris nawilakebi), SeduRebis maRa-
li warmadobis uzrunvelyofis, da-
nafaris meqanikuri dazianebebis wi-
naaRmdeg mdgradobis mixedviT.

eleqtrodebis ZiriTadi teqnolo-
giuri Tvisebebi ganisazRvreba Sem-
degi monacemebis mixedviT: denis 
saxe (mudmivi, cvladi); mudmivi denis 
polarulobis (pirdapiri, uku); sx-
vadasxva diametris eleqtrodisaTvis 
saSemduReblo denis rekomendebuli 
Zala; daduRebis koeficienti; Reros 
liTonis gadasvlis xarisxi SenaduR 
nakerSi. eleqtrodis teqnologiuri 
Tvisebebi damokidebulia eleqtro-
dis Reros liTonis qimiur Sedgeni-
lobaze, eleqtrodis datanili safa-
ris Sedgenilobasa da xarisxze.

danafaris daniSnuleba. eleqtro-
dis danafari unda uzrunvelyofdes 
saSemduReblo rkalis wviT stabilu-
robas da nakeris liTonis miRebas 
winaswar mocemuli TvisebebiT (simt-
kice, mdgradoba maRali temperaturis 
mimarT da sxv.).

eleqtrodis danafari asrulebs 
mraval funqcias.

•	 	rkalis wvis stabilizacia miiRw-
eva eleqtrodsa da SesaduRebel 
detals Soris haeris Sualedis 
ionizaciis potencialis daweviT. 
rkalis mdgradi wvisaTvis dana-
farSi SeaqvT nivTierebebi (fuZe 
liTonebis marilebi, kaliumis da 
natriumis Txevadi mina da sxv.), 
romlebic Seicaven ionizaciis dab-
ali potencialis mqone elementebs 
(kaliumi, natriumi).

•	 	SeduRebis zonis da gamdnari 
liTonis airadi dacvis garemo 
warmoiqmneba airwarmomqmneli niv-
Tierebebis wvis dros, romlis meS-
veobiTac xorcieldeba gamdnari 
liTonis dacva Jangbadisa da azo-

eleqtrodis safari

eleqtrodebis Tvisebebi. SenaduRi 
da nakeris simtkice da saimedooba, 
da aqedan gamomdinare, mTeli Sena-
duRi konstruqciisa, pirvel rigSi 
damokidebulia gamoyenebul ele-
qtrodebze SeduRebis dadgenili te-
qnologiis dacvis pirobebSi.

eleqtrodebis SerCevisas saSem-
duReblo samuSaoebis Casatareblad 
nakeris liToni yovelTvis iseTi 
Tvisebebis unda iyos, rom ar unda 
Camouvardebodes ZiriTad liTons.

Ti eleqtrodebis damzadebisaTvisac. 
aseT SemTxvevaSi aucilebelia Jangis 
da im sapoxi nivTierebebis narCenebis 
mocileba, romlebic gamoyenebuli 
iyo mavTulis gawelvis da konserva-
ciisas. gaWuWyianebul mavTuls asuf-
Taveben gogirdmJavas 20%-ian xsnarSi 
an tuteSi amoWmiT da amis Semdeg 
tuteSi aneitraleben da aSroben.

sawarmoebSi mavTulis gasuf-
Tavebis samuSao sruldeba special-
uri mowyobilobis meSveobiT.
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tis zemoqmedebisagan. airwarmomqm-
nel nivTierebebs Seicavs ele-
qtrodis danafari araorganuli 
SenaerTebis (marmarilo _ CaCO3, 
magneziti _ MgCO3 da sxv.) da or-
ganuli SenaerTebis (xis fqvili, 
celuloza, saxamebeli da sxv.).

•	 mineralebi _ marmarilo da magne-
ziti _ 9000C temperaturis dros 
iSleba naxSirorJangis airis war-
moqmniT, romelic haerze mZimea da 
ris gamoc xdeba misi gamoZeveba 
rkalis wviT zonidan, rac uzrunve-
lyofs airul dacvas.

organuli nivTierebebi _ fqvili, 
saxamebeli, deqstrini disocirdebian 
2000C temperaturaze.

Cveulebriv 10 gr gamdnari liToni 
gamoyofs 1000-1500 sm3 damcav airs, rac 
uzrunvelyofs haeris sakmaod saime-
do gamoZevebas SeduRebis zonidan.

•	 saSemduReblo abazanis liTonis 
ganJangvis uzrunvelyofa xdeba 
elementebiT, romlebis TvisebebiT 
metad hgavs Jangbads, vidre rkinas 
da aqvs misi SeboWvis unari. aseTia 
kalciumi, alumini, titani, silici-
umi, manganumi, qromi da sxv. es el-
ementebi, romlebic arian SenaduRi 
nakeris gamdnar liTonSi, ufro io-
lad warmoqmnian qimiur SenaerTebs 
JangbadTan, romlebic an ar ixsne-
ba, an mcired ixsneba foladSi da 
Jangeulebis saxiT amotivtivdebian 
saSemduReblo abazanis zedapirze.

•	 gamJangvelTa umravlesoba ele-
qtrodis danafarSi Sedis ara 
sufTa, aramed feroSenadnobTa sax-
iT (feromanganumi, ferosiliciumi 
da sxv.). alumini, rogorc gamJangve-
li, danafarSi Sedis fxvnilis sax-
iT (pudri).

•	 widismieri dacva emsaxureba gamd-
nari liTonis dacvas haeris Jang-
badisa da azotis zemoqmedebisagan. 
eleqtrodis gamdnari liTonis 
(wveTebis) zedapirze, abazanaze 
da SeduRebis nakerze, warmoiqm-
neba widis safari, romelic amci-
rebs liTonis nakeris gacivebis 
da kristalizaciis siCqares, xels 

uwyobs misgan airis buStulebis 
da araliTonuri CanarTebis gamos-
vlas. danafaris widawarmomqmneli 
komponentebia: titanis koncentra-
ti, manganumis madani, kaolini, mar-
marilo, carci, siliciumis qviSa, 
dolomiti, mindvris Spati, graniti 
da sxv. widawarmomqmneli komponen-
tebis saxiT gvevlineba oqsidebi; 
SiO2, TiO2, Al2O3, CaO, MnO, MgO. mag-
aliTad, granitis SedgenilobaSi 
Sedis: 70% SiO2, 20% Al2O3, 5%CaO.

•	 	SeduRebis nakeris liTonis le-
gireba daduRebul liTons aniWebs 
specialur Tvisebebs (ZiriTadad 
zrdis meqanikur Tvisebebs, agreTve 
cveTamedegobas, cecxlmedegobas, 
koroziis mimarT winaaRmdegobas). 
ufro xSirad malegirebel niv-
Tierebebad gamoiyeneba: qromi, nike-
li, molibdeni, volframi, manganumi, 
titani da sxv. xandaxan liTonis 
nakeris legireba xdeba specmavTu-
liT, romelic Seicavs saWiro el-
ementebs. ufro xSirad SeduRebis 
liTonis nakeris legireba xdeba 
specialuri komponentebis, feroSe-
nadnobebis an sufTa liTonebis 
SeyvaniT eleqtrodis danafarSi, es 
saWiroa SeduRebisas foladebidan 
amomwvari malegirebeli element-
ebis asanazRaureblad.

•	 	eleqtrodis Reroze danafaris 
damkvidreba (damagreba) xorciel-
deba specialuri nivTierebebis 
saSualebiT, romlebsac Semkvrel 
komponentebs uwodeben, isini ax-
denen danafaris fxvnilisebri ma-
salebis damagrebas erTgvarovani 
masis saxiT. ufro xSirad aseT kom-
ponentebad gamoiyeneba silikaturi 
natriumisa da kaliumis xsnarebi, 
romlebsac natriumis (Na2SiO2) an 
kaliumis (K2SiO2) Txevad minas uwo-
deben. garda xsenebuli xsnarebisa, 
SeiZleba gamoyenebul iqnes Jela-
tini, plastmasa da sxv. gaSrobis 
Semdeg isini kraven (amagreben) da-
nafars.
eleqtrodis danafaris plastikur 

Tvisebebs uzrunvelyofs mayalibe-
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beli danamatebi (plastifikatorebi) 
_ bentoniti, kaolini, deqstrini, qarsi 
da sxv. danafaris zogierTi masala 
asrulebs ramdenime funqcias. mag-
aliTad, marmarilo erTdroulad as-
rulebs mastabilizebeli, airdamcavi 
da widis warmomqmneli komponentis 
rols.

SeduRebis warmadobis gazrdis 
mizniT danafarSi SehyavT rkinis fx-
vnili, romlis Semcveloba danafaris 
masis 60% SeiZleba iyos.

eleqtrodebi arsebobs rogorc 
Txladdafaruli (Semonagozis Txe-
li feniT), danafaris sisqis saSualo 
fenis, ise sqlad dafaruli _ gansa-
kuTrebulad sqeli danafariT.

sqlad dafarul eleqtrodebs 
xSirad xarisxian eleqtrodebs (an 
eleqtrodebs xarisxiani Semonagoz-
iT) uwodeben, zogierTi maTganis da-
nafaris sisqe 3 mm-s aRwevs.

danafaris sisqe Semdegi fardobiT 
xasiaTdeba _ del/d, sadac del ele-
qtrodis diametria danafariT, d _ Re-
ros diametri.

del/d<1,2; 1,2<del/d<1,45; 1,45<del/
d<1,8; del/d>1,8 mniSvnelobebi Sesabam-
isad axasiaTebs eleqtrodebs Txeli, 
saSualo, sqeli da gansakuTrebulad 
sqeli danafariT.

eleqtrodebis Txeli danafari uz-
runvelyofs mxolod rkalis wvis 
mdgradobas SeduRebisas. aseTi ele-
qtrodebi gamoiyeneba dabalnaxSir-
badiani foladebis arasapasuxismge-
blo konstruqciebis SeduRebisaTvis, 
vinaidan warmoqmnili airebisa da 
widebis mcire raodenoba ar iZleva 
saSemduReblo abazanis saimedo dac-
vas.

eleqtrodebis sqeli danafari uz-
runvelyofs saSemduReblo rkalis 
wvis mdgradobas da maRali meqanikuri 
Tvisebebis mqone SenaduRi SeerTe-
bebis miRebas. am eleqtrodebis gamoy-
eneba xdeba sxvadasxva daniSnulebis 
sapasuxismgeblo konstruqciebis Se-
duRebisaTvis.

sqeldanafariani eleqtrodebi Se-
duRebisas qmnian airad da widur dac-

vas, astabilizeben rkals, ganJangaven 
liTonis gamdnar abazanas, axdenen 
danaduRi liTonis legirebas da na-
keris formirebas. aseT eleqtrodebs, 
daniSnulebisagan damokidebulebiT, 
yofen konstruqciuli, legirebuli 
foladebis SeduRebis da daduRebis 
eleqtrodebad.

gansakuTrebulad sqeldanafari-
ani eleqtrodebi gamoiyeneba maRal-
warmadobiani SeduRebisaTvis.

daduRebuli liTonis haeris Jang-
badisa da azotisagan airuli dac-
va damokidebulia eleqtrodis da-
nafaris xarisxisagan. magaliTad, Tu 
SiSveli eleqtrodiT SeduRebisas 
Jangbadisa da azotis Semcveloba na-
kerSi Seadgens Sesabamisad 0,221 da 
0,11%, maSin JOHU eleqtrodebiT Se-
duRebisas maTi Semcveloba mcirdeba 
0,02 da 0,025%-mde.

eleqtroduli danafarebi gavle-
nas axdenen liTonis nakeris meqa-
nikur Tvisebebze. liTonis nakeris 
yvelaze ufro maRali meqanikuri 
Tvisebebi (droebiTi winaRoba, fardo-
biTi wagrZeleba, dartymiTi siblante) 
miiRweva sqeldanafariani eleqtro-
debis gamoyenebisas.

sqeli eleqtrodebis danafaris 
masa, eleqtrodis Reros masis 30-40%-
s Seadgens. Semosagozi bastis momza-
debisaTvis, mSral narevs umateben 
Txevadi minis 30%-ian wyalxsnars. 
SeduRebis warmadobis gazrda Sei-
Zleba eleqtrodebis danafarSi rki-
nis fxvnilis damatebiT. SemonagozSi 
rkinis fxvnilis procentuli (5-50%) 
Semcvelobis mixedviT daduRebis koe-
ficienti izrdeba 1,5-2-jer.

eleqtrodisaTvis yvelaze ubralo 
Txeli danafaria carci, romlis 
dacementeba xdeba miniT. Txel dana-
farSi SeiZleba Seyvanil iqnes gra-
niti, kalciumis SenaerTebi bunebri-
vi mineralebis saxiT, mindvris Spati, 
agreTve carci, marmarilo da sxva 
komponentebi.

danafaris SedgenilobaSi Semavali 
nivTierebebi eleqtrodis liTonis 
RerosTan erTad SeduRebisas dneba 
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da orTqldeba, ris Sedegadac miiReba 
eleqtruli muxtebiT _ eleqtronebi-
Ta da ionebiT gajerebuli rkaluri 
haeris Sualedi.

kalciumis da ramdenime sxva el-
ementis orTqli iolad ionizdeba. 
amis gamo rkali eleqtrodsa da saSe-
mduReblo abazanas Soris mdgradad, 
stabilurad iwvis, amitom Txel da-
nafarebs mastabilizeblebs, agreTve 
maionizeblebs uwodeben, vinaidan isi-
ni aZliereben rkaluri Sualedebis 
ionizacias. mastabilizebeli dana-
faris sisqe 0,1-0,25 mm-ia, xolo misi 
masa, eleqtrodis Reros masis 1-5%-s 
Seadgens.

Txeldanafariani eleqtrodebiT 
SeduRebisas maTi dnobiT warmoqmni-
li airebisa da widis raodenoba Za-
lian mcire da arasakmarisia haeris 
Jangbadisa da azotis mavne zemoq-
medebisagan gamdnari liTonis kargad 
dacvisaTvis. aseTi eleqtrodebiT Se-
duRebisas amoiwveba naxSirbadi, man-
ganumi da siliciumi. Sedegad miiReba 
dabali meqanikuri Tvisebebis mqone 
SenaduRi nakeri.

eleqtrodis SemonagozSi Semavali 
organuli naerTebi, agreTve marmari-
lo, carci, kirqva maRali temperatu-
ris zemoqmedebiT iSleba eleqtrodis 
torsTan axlos. am dros warmoqmni-
li airebi xurdeba da farTovdeba, 
ris meSveobiTac Camoicileben gare-
momcvel haers.

wida warmoiqmneba saSemduReblo 
abazanis eleqtrodis liTonis da-
nafaris komponentebTan (mindvris 
SpatTan, manganumis madanTan, kvarcis 
qviSasTan, carcTan, marmarilosTan da 
sxv.) qimiuri urTierTqmedebis xar-
jze. widis dnobis temperatura aRw-
evs 12000C. misi umniSvnelo siblante 
xels uwyobs SenaduRi nakeris kargad 
formirebas. widis dnobis temperatu-
ra mkacrad gansazRvruli ar aris. 
widis temperaturis zrdasTan erTad 
misi siblante TandaTan mcirdeba da 
is gadadis Txevad mdgomareobaSi, 
xolo temperaturis daqveiTebiT wi-
dis siblante TandaTan izrdeba da 
is myardeba.

eleqtrodebis danafarebis sx-
vadasxva Sedgeniloba iZleva sx-
vadasxva siCqariT gamyarebad widebs. 
kargi nakeris formirebisaTvis upi-
ratesoba eniWeba widas, romelic 
myaridan Txevad mdgomareobaSi mcire 
temperaturul intervalSi gadadis.

eleqtrodis damzadeba. eleqtro-
dis Reros danafaris momzadebisaT-
vis pirvel rigSi xdeba im komponen-
tebis daqucmaceba, romlebsac Seicavs 
danafari, maTi Sereva da bolos am 
fxvnilebis areva-gadazela Txevadi 
minis xsnarTan.

danafaris (Semosagozis) datana 
(Semogozva) eleqtrodis Reroze xde-
ba ori xerxiT: amovlebiT da Sesx-
urebiT.

eleqtrodebis sawarmoo danadgari
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datanili danafaris xarisxis Se-
faseba xdeba Reros sigrZeze Semo-
nagozis TanabarzomierebiT, sisqiT, 
Reros mimarT ganlagebis koncentru-
lobiT. 

eleqtrodis Reroze danafaris 
amovlebiT datanisas saWiroa sagozi 
masis periodulad gadazela, ele-
qtrodis vertikalurad amoReba da 
erTi da imave siCqariT amoZroba am 
masidan. eleqtrodis Srobisas dauS-
vebelia danafaris CamoRvenTa. dana-
faris dawnexiT Reroze datana srul-
deba specialur sagoz Carxebze.

eleqtrodis damzadebis teqnolo-
gia zegavlenas axdens mis saSemduRe-
blo-teqnologiur maxasiaTeblebsa 
da daduRebuli liTonis fizikur-
qimiur Tvisebebze. standartis mixed-
viT dafarul eleqtrodebs amzade-
ben 1,6-12 mm diametris da 250-450 mm 
sigrZis mavTulisagan. yvelaze meti 
gamoyeneba pova 4  da 5 mm diametris 
da 400-450 mm sigrZis eleqtrodebma.

eleqtrodis danafaris saxeobebi. 
eleqtrodis danafarebs SeuZlia uz-
runvelyos sxvadasxva dacva. zogierT 
maTgans moWarbebuli aqvs airuli 
dacva, zogierTs _ widuri. liTonis 
nakeris iseTi arasasurveli elemen-
tisagan gaTavisufleba, rogoricaa 
wyalbadi, SeiZleba ganxorcieldes 
sxvadasxvagvarad _ JangbadiT an fto-
riT. liTonis nakeris gasufTavebis 
xarisxi gogirdisa da fosforisagan 
SeiZleba gansxvavebuli iyos.

cnobilia eleqtrodebis dana-
farebis eqvsi saxe: mJava, fuZe, ru-
tiluri, celulozuri, Sereuli da 
danafari, romelsac ara aqvs aSkarad 
gamoxatuli fuZe.

mJava danafari gansxvavdeba imiT, 
rom mis SedgenilobaSi Sedis didi 
raodenobis Jangbadis Semcveli, wi-
duri dacvis warmomqmneli sxvadasxva 
madani da masala. magaliTad, hematiti 
(rkinis kriala) Seicavs 92% Fe2O3-s, 
graniti _ 66-71% Sio2-s, 15-20% Al2O3-s 
da sxv.

Jangbadis mocilebisa da rkinis aR-
dgenisaTvis oqsidebidan gamoiyeneba 

feroSenadnobebi, airuli dacvisaTvis 
danafarSi SeaqvT organuli naerTebi 
_ saxamebeli, deqstrini. saSemduRe-
blo abazanaSi mimdinareobs rkinis 
aqtiuri ganJangva, abazana duRs da 
misi duRili xels uwyobs liTonis 
degazacias. mJava danafarebis gamoy-
enebis SemTxvevaSi nakeris legireba 
SeuZlebelia malegirebeli element-
ebis Jangvis gamo.

am danafaris mqone eleqtrodebis 
gamoyenebiT SeduReba SesaZlebelia 
mudmiv (pirdapiri da ukupolarobis) 
da cvlad denze yvela mdebareobaSi. 
daiSveba SeduReba mcire Jangiano-
bis da xenjis arsebobis SemTxveva-
Si, Tumca aseTi pirobebis SemTxveva-
Si izrdeba SeduRebiT warmoqmnili 
gamdnari masis gaSxefeba. amis garda, 
nakeris liToni amJRavnebs midrekile-
bas kristalizaciuri bzarebis war-
moqmnisaken.

danafarSi feromanganumis gamoy-
enebisas gamoiyofa didi raodenobis 
manganumis toqsikuri naerTebi, rac 
zRudavs aseTi danafaris gamoyenebas.

fuZe danafari Seicavs ftork-
alciumian naerTebs (mdnobi Spati, 
romelSic 75%-ze meti CaF2-ia, kalci-
umis karbonatebi _ marmarilo, carci, 
romelSic 92% CaCO3-ia) da feroSe-
nadnobebs.

es danafari dnobisas gamoyofs 
didi raodenobis naxSirorJangs, ro-
melic warmoiqmneba karbonatebis di-
sociaciis Sedegad. kalciumi kargad 
moqmedebs liTonis nakeris rafini-
rebis procesze, amoaqvs ra iqedan go-
girdi da fosfori. fTori warmoqm-
nis HF-s, riTac boWavs wyalbads, da 
gamohyavs is nakeridan. fToris Sem-
cveloba danafarSi izRudeba, radgan 
misi meti Semcveloba aqveiTebs rka-
lis wvis mdgradobas.

fuZedanafariani eleqtrodebi gan-
kuTvnilia mudmivi denis ukupolaro-
biT SeduRebisaTvis nebismier mde-
bareobaSi. cvladi deniT SeduRebisas 
danafarSi Seaqvs ufro aqtiuri sta-
bilizatorebi _ kalciumiani Txevadi 
mina, potaSi da sxv.

fuZedanafariani eleqtrodebiT da-
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duRebuli liToni gamoirCeva maRali 
meqanikuri TvisebebiT, gansakuTrebiT 
dartymiTi siblantiT dadebiTi da 
dabali temperaturisas, ar gaaCnia 
cxeli da civi bzarebis warmoqmnis 
midrekileba, Seicavs Jangbadis da az-
otis minimalur raodenobas. es ele-
qtrodebi gamoiyeneba SedarebiT sa-
pasuxismgeblo konstruqciebis, aseve 
didi kveTis mqone detalebis Sesadu-
Reblad.

fuZedanafaris ZiriTadi naklia 
is, rom Tu SeduRebisas adgili aqvs 
rkalis dagrZelebas, an Tu Sesadu-
Rebel nawiburebze arsebobs Jangi, da 
agreTve SeduReba sruldeba gamouw-
vavi (notio) eleqtrodebiT, maRalia 
forebis warmoqmnis SesaZlebloba.

am danafaris sxva naklovanebaa _ 
rkalis wvis daqveiTebuli mdgradoba, 
romelic gamowveulia fToris arse-
bobiT da romelmac gaaCina ionizaci-
is maRali potenciali. am mizezebis 
gamo aseTi meTodebiT SeduReba, Cveu-
lebriv, mudmivi deniT xdeba. nakerSi 
forebis warmoqmnis Tavidan asacile-
blad fuZedanafariani eleqtrodeb-
iT SeduReba unda warimarTos mokle 
rkaliT da Jangisagan, xenjisagan, ze-
Tisa da tenisagan kargad gasufTave-
bul SesaduRebel nawiburebze.

farTodaa gamoyenebuli eleqtro-
debi ftor-kaliumiani danafariT. maTi 
daniSnulebaa dabalnaxSirbadiani, sa-
Sualo naxSirbadiani da daballe-
girebuli foladebisagan damzadebu-
li sapasuxismgeblo konstruqciebis 
cvladi da mudmivi deniT SeduReba. 
am eleqtrodebiT SeiZleba nakerebis 
SeduReba sxvadasxva sivrcobriv mde-
bareobaSi. maT kargi saSemduReblo-
teqnologiuri Tvisebebi aqvT (widis 
qerqis ioli mocilebis unari, gaSx-
efebaze liTonis kargvis umniSvnelo 
danakargebi. analogiuri danafariT 
sxva markis eleqtrodebTan Sedar-
ebiT mavne gamonayofi gacilebiT 
naklebia, SenaduRi nakeris liToni 
maRali simtkiciT, plastikurobiT da 
dartymiTi siblantiT gamoirCeva).

rutiluri danafari, romelic ti-
tanis oqsidis saxiT (TiO

2
) Seicavs 

50% rutiluri koncentratis dana-
fars, agreTve kalciumis karbonatebs 
_ marmarilos, talks, muskovits, magne-
zits, feroSenadnobebs da celulo-
zas. airuli dacva xdeba masalebis 
da organuli Sedgenilobis disocia-
ciis xarjze. feroSenadnobebiT uz-
runvelyofilia liTonis ganJangva 
da legireba.

eleqtrodi, romelsac aseTi dana-
fari aqvs, xels uwyobs mkvrivi Senadu-
Ri nakeris miRebas. nawiburebze Jangis 
arsebobis SemTxvevaSi SeduRebisas 
xdeba eleqtrodis liTonis umniS-
vnelo gaSxefeba. eleqtrodebis gam-
oyeneba SeiZleba mudmivi da cvladi 
deniT SeduRebisas nebismier sivr-
cobriv mdebareobaSi, isini uzrun-
velyofen rkalis wvis mdgradobas, 
aqvT kargi teqnologiuri Tvisebebi 
da gamoiyenebian dabalnaxSirbadiani 
foladebis SeduRebisaTvis.

celulozuri danafari ZiriTa-
dad Seicavs oqsicelulozas an mis 
analogiur organul nivTierebebs, 
agreTve rutils da feroSenadobebs. 
es danafari galRobisas gamoyofs 
didi raodenobiT damcav airebs da 
mcire raodenobiT widas, romelic 
aucilebelia ganJangvis procesisaT-
vis. eleqtrodebi aseTi danafariT 
gamoiyeneba nebismier mdebareobaSi 
SeduRebisaTvis mudmivi deniT da 
ZiriTadad gamoiyeneba milsadenebis 
pirveli fenis pirapiri SeduRebisaT-
vis. maTi ZiriTadi naklia eleqtro-
dis liTonis gaZlierebuli gaSxefe-
ba SeduRebisas.

arseboben aseulobiT markis ele-
qtrodebi, Tumca mxolod maTi um-
niSvnelo raodenoba gamoiyeneba 
farTod saSemduReblo warmoebaSi. 
eleqtrodebis SerCevisas gasaTval-
iswinebelia nakeris liTonis saWiro 
meqanikuri da sxva Tvisebebis miRebis 
SesaZlebloba. eleqtrodis TiToeul 
tips SeiZleba Seesabamebodes ramden-
ime marka, romlebic gansxvavdebian 
danafaris SedgenilobiT.

TiToeuli masis eleqtrodis te-
qnikur pirobebSi miTiTebulia da-
nafaris maCveneblebi, eleqtrodis 
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gamoyenebis sfero, Reros marka, reko-
mendebuli sivrcobrivi mdebareo-
ba, teqnologiuri Taviseburebebi, 
rekomendebuli eleqtrodeni (mud-
mivi, cvladi) da polarobaze saWiro 
saSemduReblo denis Zalis sidide, 
daduRebis koeficienti, Reros liTo-
nis saSemduReblo nakerSi gadasvlis 
maxasiaTebeli, meqanikuri Tvisebebi, 
daduRebuli liTonis qimiuri Sedge-
niloba da sxv.

eleqtrodis sigrZe. eleqtrodis 
sigrZezea damokidebuli SeduRebis 
marTvis procesis moxerxebuloba. 
rac ufro grZelia eleqtrodi, miT 
ufro mouxerxebelia SeduReba. Tum-
ca mokle eleqtrodebiT SeduReba 
iwvevs drois da eleqtrodebis karg-
vas maTi xSirad gamocvlis saWiroe-
bis gamo.

eleqtrodis optimaluri sigrZis 
SerCevaze zemoqmedebas axdens misi 
diametri da Reros liTonis fizi-
kuri Tvisebebi. sagrZnobi mniSvnelo-
ba aqvs Reros liTonis eleqtrul 
winaRobas. rac metia winaRoba, miT 
naklebi unda iyos eleqtrodis sig-
rZe. magaliTad, koroziamedegi Senad-
nobis SesaduRebeli eleqtrodebi, 
sxva Tanabari pirobebisas ramdenadme 
mokle unda iyos, vidre naxSirbadiani 
foladebis SesaduRebeli eleqtro-
debi.

eleqtrodis diametris Semcirebis 
SemTxvevaSi mcirdeba misi sigrZec 
(eleqtrodis Reros eleqtrowinaRo-
ba diametris Semcirebisas izrdeba 
da misi sigrZis zedmetobis SemTx-
vevaSi eleqtrodi gadaxurdeba).

SeduRebis warmadoba. eleqtrodis 
lRobis koeficientis gansazRvra 
xdeba eleqtrodis gamdnari liTonis 
masiT, romelic denis Zalis erT am-
perze modis rkalis erTsaaTiani wvi-
sas (g/a sT).

eleqtrodis gamdnari liToni 
mTlianad ar gadadis SenaduR nakerSi, 
misi nawili rkalis wvisas ikargeba 
gaSxefebiT, aorTqlebiT da amowviT.

daduRebis koeficienti a
d
, rogorc 

wesi, a
l
 koeficientze naklebia liTo-

nis danakargis sididiT.

eleqtrodis tipebi

foladis dafaruli eleqtrodebis 
klasifikacia

foladebis rkaluri SeduRebisa 
da daduRebis liTonuri eleqtrode-
bi mzaddeba arsebuli standartebis 
Sesabamisad. daniSnulebis mixedviT 
isini iyofa Semdeg jgufeba):

naxSirbadiani da daballegirebu-
li, gaglejaze 600 mpa-mde droebiTi 
winaRobis mqone sakonstruqcio fo-
ladebis SeduRebisaTvis.

eleqtrodis lRobis koeficienti 
danafaris markazea damokidebuli da 
7-22 g/a sT-s Seadgens, xolo dadu-
Rebis koeficienti masze naklebia da 
Seadgens 1-3 g/a sT-s.

daduRebis koeficienti a
d
 SeiZle-

ba lRobis koeficientis a
l
-s toli 

iyos, an sWarbobdes mas, Tu danafaris 
SedgenilobaSi Setanili iqneba rki-
nis fxvnili.

danakargebis ψ koeficienti Cveu-
lebriv Seadgens 3-30%-s.

lRobisa da daduRebis koefi-
cientebs TiToeuli markis dana-
farisaTvis cdiT gansazRvraven da 
gamoiyeneben eleqtrodebis xarjisa 
da SeduRebisaTvis saWiro drois 
normirebisaTvis.

SeduRebis mwarmoebloba miT metia, 
rac metia daduRebis koeficienti. is 
meryeobs 7-22 g/a sT zRvrebSi. saSem-
duReblo denis zrdasTan da rkalis 
wvis xangrZlivobasTan erTad dadu-
Rebuli liTonis masa izrdeba.

daduRebis mwarmoeblobis gansaz-
RvrisaTvis calobiTi eleqtrodebiT 
SeduRebisas mocemuli eleqtrodebis 
daduRebis koeficienti unda gamrav-
ldes denis Zalaze. magaliTad, 180a 
deniT SeduRebis da a

d
=7g/a sT koefi-

cientisas daduRebis mwarmoebloba 
a
d
=a

d
·I=7·180=1,26=kg/sT.

daduRebuli liTonis da gamdnari 
eleqtrodis liTonis masa erTnairi 
ar aris. eleqtrodis liTonis nawili 
ikargeba liTonis amowvaze, gaSxefe-
basa da aorTqlebaze. danakargebi Se-
duRebisas ar unda aWarbebdes 3%-s.
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legirebuli konstruqciuli, 600 
mpa-ze maRali gaglejvaze droebi-
Ti winaRobis mqone foladebis Se-
duRebisaTvis.

legirebuli Tbomedegi foladebis 
SeduRebisaTvis.

gansakuTrebuli Tvisebebis mqone 
maRallegirebuli foladebis Se-
duRebisaTvis

gansakuTrebuli Tvisebebis mqone 
foladebis zedapiruli daduRebi-
saTvis

konstruqciuli foladebis Sesa-
duRebeli eleqtrodebis tipebis 
aRniSvnaSi mocemuli cifrebi niSnavs 
liTonuri nakeris garantirebul 
simtkicis zRvars.

eleqtrodis dafarvis mixedviT d 
danafariT eleqtrodis diametris 
fardobaze damokidebulebiT fo-
ladis Reros diametrTan, ganarCeven 
eleqtrodebs:

Txeli danafariT (D/d
e
 ≤1,20);

saSualo danafariT (1,20<D/d
e
 ≤1,45);

sqeli danafariT (1,45<D/d
e
 ≤1,80);

gansakuTrebulad sqeli dafarviT 
(D/d

e
>1,80).

xarisxiT anu damzadebis sizustiT, 
danafaris zedapiris mdgomareobis, 
liTonuri nakeris mTlianobis, dadu-
Rebul liTonSi gogirdisa da fos-
foris Sedgenilobis mixedviT ele-
qtrodebi iyofa Semdeg jgufebad: 1, 2 
da 3. rac maRalia nomeri, miT ukeTe-
sia xarisxi.

SeduRebisa da daduRebisas dasaS-
vebi sivrcobrivi mdebareobis ele-

qtrodebs yofen Semdeg jgufebad: 1 
_ gulisxmobs yvela mdebareobas; 2 
_ yvela mdebareobs garda vertikal-
urisa „zevidan qveviT“; 3 _ qveda, hor-
izontaluri vertikalur sibrtyeze 
da vertikaluri „qvevidan zeviT“; 4  
_ qveda mdebareoba da qveda „navSi“.

denis saxeobis da polarobis 
mixedviT, agreTve gamoyenebuli cv-
ladi denis kvebis wyaros saSemduRe-
blo rkalis uqmi svlis nominaluri 
Zabvis mixedviT eleqtrodebs yofen 
jgufebad 0-dan 9-mde.

0 _ SeduReba mudmivi denis ukupo-
larobaze;

1, 4, 7  _ SeduReba cvladi da nebi-
smieri polarobis mudmivi denis im 
uqmi svlisas, romelic tolia an aRe-
mateba 50, 70, 90 v Sesabamisad.

2, 5, 8 _ cvladi da mudmivi denis 
pirdapiri polarobis Uxx-sas, ro-
melic tolia an aRemateba 50, 70, 90 v 
Sesabamisad;

3, 6, 9 _ cvladi an mudmivi denis 
ukupolarobaze daduReba Uxx-is 50, 70, 
90 v tolobisas an metobisas Sesabam-
isad.

dafaruli eleqtrodis tipebi. kon-
struqciuli foladebis SeduRebisaT-
vis saWiro eleqtrodebi nakeris liTo-
nis da SenaduRi SeerTebis meqanikuri 
Tvisebebis mixedviT klasificirebu-
lia ramdenime tipad. TiToeul tips 
Seesabameba erTi an ramdenime markis 
eleqtrodi. eleqtrodis marka xas-
iaTdeba dafarvis gansazRvruli Sed-
genilobiT, eleqtrodis Reros markiT, 
teqnologiuri TvisebebiT, liTonuri 
nakeris TvisebebiT.

eleqtrodis tipisa da markis arCeva 
damokidebulia SesaduRebeli fola-
dis markis, liTonis sisqis, sivrcobri-
vi mdebareobis, SeduRebis pirobebis, 
SenaduRi konstruqciis eqspluataci-
is pirobebisagan da a.S.

eleqtrodebis mimarT saerTo 
moTxovnebi, miRebis pirobebi, nakerebi-
sa da SenaduRi SeerTebebis gamocdis 
meTodebi, markirebis da SefuTvis pi-
robebi.

dafaruli eleqtrodis pirobiTi 
aRniSvna. eleqtrodis aRniSvna Sedge-
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ba eleqtrodis tipis saxelwodebis, misi markis, Reros diametris, danafaris 
tipisa da standartis nomrisagan

dafaruli eleqtrodis pirobiTi aRniSvna:
1 _ tipi; 2 _ marka; 3 _ diametri, mm; 4  _ eleqtrodis daniSnuleba;
5 _ danafaris sisqe; 6 _ eleqtrodebis jgufi; E – xeliT rkaluri SeduRebis 
simbolo; 7  _ aCvenebs daduRebuli liTonis maxasiaTeblebs; 8 _ danafaris 
saxeoba; 9 _ SeduRebis dasaSvebi sivrcobrivi mdebareobebi; 10 _ denis saxeoba da 
polaroba; 11 _ eleqtrodebis mimarT moTxovnebis reglamentirebis standarti; 
12 _ eleqtrodebis tipebis reglamentirebis standarti

dasaduRebeli eleqtrodebis aRniSvnaSi asoebi aRniSnavs, rom eleqtrodi 
daduRebisTvisaa gankuTvnili, Semdeg mocemulia foladis Reros qimiuri 
Sedgenilobis ZiriTadi elementebi da, bolos, cifrebi, romlebic axasiaTeben 
daduRebuli liTonis sisales. daduRebisaTvis gamoiyeneba sxva eleqtro-
debic, romlebsac sxva aRniSvnebi aqvT.

ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqstSi ar CaweroT, gamoiyeneT calke furceli.

1. xeliT rkaluri SeduRebis saSemduReblo eleqtrodebis sigrZe aris:

1) 200-240mm;	 3) 500 mm;
2) 250-400mm;	 4) 550 mm.

2. rkalis wvis stabilizaciis mizniT eleqtrodis danafarSi SehyavT:

1) marmarilo;	 3) feroSenadnobebi;
2) Txevadi mina;	 4) alumini.

3. SeduRebis zonis airadi dacvis uzrunvelsayofad eleqtrodis dana-
farSi SehyavT;

1) mineralebi;	 3) feroSenadnobebi;
2) Txevadi mina;	 4) alumini.

4. haerTan SedarebiT naxSirorJangi:

1) imave simkvrivisaa;	 3) ufro mZimea;
2) ufro msubuqia;	 4) simkvrive ar gaaCnia.

5. nakeris ufro did meqanikur Tvisebebs uzrunvelyofs eleqtrodis dana-
fari:

1) mJava;	 3) rutiluri;
2) fuZe;	 4) celulozuri.

6. damcavi airis ufro meti raodenoba miiReba Tu eleqtrodebis danafari 
aris:

1) mJava;	 3) rutiluri;
2) fuZe;	 4) celulozuri.
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saSemduReblo mowyobilobebi

am TavSi gaecnobiT saSemduRe-
blo mowyobilobebs, kerZod saSe-
mduReblo transformators, misi 
konstruqciis tipebs, transfor-
matoris SerCevas sxvadasxva ti-
pis SeduRebisaTvis, saSemduReblo 
generatorebsa da gardamqmnelebs. 
miiRebT saWiro informacias sad-
enebis kveTebze, maTi SerCevis gze-
bze, SeityobT Tu ra ZiriTadi 
uwesivrobani SeiZleba SegxvdeT 
saSemduReblo mowyobilobebT-
an muSaobisas da gaecnobiT maTi 
gamosworebis gzebs.

zogadi maxasiaTeblebi

eleqtrorkaluri SeduRebisTvis 
gamoiyeneba saSemduReblo denis ori 
kvebis wyaro: cvladi – erTfaza da 
samfaza transformatorebi; mudmivi 
– saSemduReblo gammarTvelebi da 
saSemduReblo gardamqmnelebi.

Tanamedrove standartebiT saSe-
mduReblo rkalis kvebis wyaro xa-
siaTdeba ramdenime parametriT uqmi 
svlis, muSa datvirTvis da mokle 
CarTvisas:
•	 	nominaluri saSemduReblo deni 

gansazRvravs saSemduReblo denis 
gaangariSebul mniSvnelobas;

•	 	saSemduReblo denis regulirebis 
sazRvrebi mianiSnebs denis im min-
imalur da maqsimalur mniSvnelo-
bebze, romlebic unda gamoiyenoT 
SeduRebisas (maqsimaluri denis 
fardoba minimalurTan gviCvenebs 
regulirebis jeradobas, romelic, 
Cveulebriv, samidan zeviT icvleba);

•	 	uqmi svlis Zabva mniSvnelovnad 
gansazRvravs rkalis xelaxla aR-
gznebis pirobebs. is denis wyaros 
momWerebze icvleba saSemduReblo 
rkalSi datvirTvis ararsebobisas;

•	 	pirobiTi muSa Zabva aCvenebs Zab-
vas kvebis momWerebze datvirTvi-
sas da pirobiTad ganisazRvreba 
saSemduReblo denis mniSvnelobis 
wrfivi funqciiT.
saSemduReblo rkalis kvebis wy-

arosaTvis 600a-mde nominaluri de-

nis dros pirobiTi Ug muSa Zabva ase 
ganisazRvreba Ug=20+0,041ISed, sadac ISed 
aris SeduRebis denis Zala.

mZlavri rkalis kvebis wyaro unda 
akmayofilebdes standartebiT gaT-
valiswinebul moTxovnebs. ZiriTadi 
pirobiTi muSa Zabva miiReba 44v da 
meti.

saSemduReblo rkalis kvebis wyaro, 
aseve unda akmayofilebdes standarte-
biT gaTvaliswinebul moTxovnebs. 
ZiriTadi pirobebi Semdegia:
•	 	rkalis anTebisa da misi mdgradi 

wvisaTvis unda uzrunvelyos uqmi 
svlis sakmarisi Zabva, magram us-
afrTxoebis gaTvaliswinebiT ara 
umetes 80 voltisa cvladi denisa 
da ara umetes 90 voltisa mudmivi 
denis wyarosaTvis;

•	 	aRWurvil uda iyos mowyobilobiT 
saSemduReblo denis an meoreuli 
Zabvis mdovre regulirebisaTvis;

•	 	unda Seqmnas gamoyenebuli Se-
duRebis Sesabamisi gare maxasiaTe-
blebi;

•	 	ar unda Seqmnas daSvebul normaze 
meti xmauri da akustikuri dab-
rkoleba;

•	 	korpusis misawvdom adgilas unda 
hqondes WanWiki damiwebisaTvis.
transformatorebi mzaddeba 630, 1000, 

1600 da 2000 amperi nominaluri deni-
sa da muSa Zabvis 48-dan 76 voltamde 
pirobebisaTvis. xeliT SeduRebisaT-
vis saSemduReblo transformatoris 
ZiriTadi parametrebi reglamentire-
bulia standartiT, romlis mixedviT 
is unda damzaddes Semdegi pirobebis 
Sesabamisad:
•	 	saSemduReblo denis regulirebis 

wesis mixedviT – meqanikuri an 
eleqtruli regulirebis (moZravi 
nawilebis gareSe);

•	 	gadaadgilebis wesis mixedviT 
– gadasatani (125, 160, 200 da 25 a 
saSemduReblo densa da 25-dan 30 
voltamde nominalur muSa Zabvaze) 
da moZravi (250, 315, 400 da 500 a 
saSemduReblo densa da 30-dan 40 
voltamde nominalur muSa Zabvaze).
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saSemduReblo transformatoris konstruqciebi

saSemduReblo transformatori (ix. naxazi qvemoT) gankuTvnilia xeliT 
da meqanizebuli rkaluri SeduRebisaTvis, aseve Wrisa da erTkorpusiani 
liTonebis daduRebisaTvis. warmoadgens gadasaadgilebel erTkorpusian da-
nadgars bunebrivi ventilaciiT.

SesaduRebeli denis regulirebis wesiT ganekuTvneba gazrdili magnituri 
gafrqvevisa da gasaSleli koWebiani tipis transformatorebs.

transformatori Sedgeba korpusisgan, romelSic ganlagebulia Reros ti-
pis gulari da meoreuli (moZravi) gragnili. aseva safexurebis doluri tipis 
gadamrTveli da seqtoruli tipis denis maCvenebeli meqanizmi. magnitsadeni 
mzaddeba legirebuli eleqtroteqnikuri foladis 0,5 mm sisqis furclebi-
sagan. xveulebi aluminisagan, xolo gamomyvanebi armirebulia spilenZiT. 
TiToeul gragnils magnitsadenis saerTo Reroebze wyvil-wyvilad ganlage-
bulia or-ori koWa.

saSemduReblo transformatoris ZiriTadi nawilebi
1 - korpusi; 2 - gamacivebeli Jaluzebi; 3 - saSemduReblo rkalis mavTulebis 
momWerebi; 4  – tari; 5 – Sekruli gulari; 6 – saxeluri; 7  – WanWiki; 8 – korpusis 
saxuravi; 9 – vertikaluri xraxni; 10 – svlis qanCi; 11 – transformatoris 
meoreuli gragnili; 12 - transformatoris pirveladi gragnili.

magnitsadenis zeda fosoSi gadis siCqaris qanCTan dakavSirebuli siCqaris 
xraxni. amoZraveben korpusis zemoT ganlagebul xraxns, riTac cvlian koWebs 
Soris manZils. transformators aerTeben wredTan, saSemduReblo sadenebs _ 
momWerebis dafebTan. es ukanaskneli ganlagebulia korpusis gverdiT mxares 
da daxSulia xufebiT. damiwebisTvis transformatoris korpusze ganTavsebu-
lia specialuri WanWiki warweriT “miwa”.

tranformatorSi gaTvaliswinebulia koWis xviaTa gadarTviT saSemduRe-
blo denis regulirebis ori safexuri: 1) didi denis safexuri, rodesac 
koWis xviebi CarTulia paralelurad wyvil-wyvilad; 2) mcire denis safexuri, 
rodesac isini wyvil-wyvilad mimdevrobiTaa CarTuli, xolo pirveladi grag-
nilis xviaTa mcire nawili gamorTulia (amiT matulobs uqmi svlis Zabva, rac 
dadebiTad moqmedebs rkalis wvaze mcire deniT SeduRebisas).
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yovel safexurze denis mdovre 
regulireba xorcieldeba uqmi sv-
lis saxeluriT koWebs Soris manZi-
lis cvlilebiT. koWebis daaxloebiT 
mcirdeba induqciuri gafrqveva, rac 
iwvevs saSemduRblo denis zrdas; 
maTi dacilebiT izrdeba induqciuri 
gafrqveva da saSemduReblo deni mc-
irdeba.

erTi saSemduReblo postis kvebi-
sTvis erTfaza cvladi deniT xe-
liT eleqtrorkaluri SeduRebisas, 
Wrisas da liTonebis daduRebisas 
gamoiyeneba Reros tipis saSemduRe-
blo transformatori (ix. naxazi qve-
moT) transformatori warmoadgens 
erT korpusSi Sesrulebul gadasaa-
dgilebel mowyobilobas bunebrivi 
ventilaciiT.

1, 2 - pirveladi da meoradi koWebi; 3 - 
borblebi; 4  - gasarTebi saSemduReblo 
mavTulebis SesaerTeblad; 5 - 
damiwebis WanWiki; 6 - gasarTi qselSi 
SesaerTeblad; 7  - qanCi; 8 - saxeluri;
9 - saSemduReblo denis maregulirebe
li saxeluri; 10 - denis diapazonis ga
damrTveli.

transformatori Sedgeba Semdegi 
ZiriTadi kvanZebisagan: korpusi, gu-
lari, gragnilebi (pirveladi da meo-
reuli), denis diapazonis gadamrTve-
li. transformatoris gragnilebs 
aqvs magnitsadenis orive Reroze 
wyvil-wyvilad ganlagebuli or-ori 
koWa. pirveladi gragnilis koWebi uZ-
ravadaa damagrebuli qveda uRelTan, 
meoreulisa – moZravia. gragnilebi 
mzaddeba aluminis mavTuliT. trans-
formatoris gulari Sedgeba ele-
qtroteqnikuri foladis furclebi-

sagan da aqvs uwveti konstruqcia. 
saxeluriT siCqaris xraxnis brunvi-
sas gadaadgildeba meoreuli koWebi 
da amrigad, icvleba gragnilebs So-
ris manZili. denis diapazonis gad-
arTva xorcieldeba saxuravze arseb-
uli gadamrTveliT. transformatori 
aRWurvilia oTxi gadasaadgilebeli 
borbliT, xolo asawevad – garsacmis 
saxuravze ganlagebuli WanWikebiT.

Reroiani Zaluri saSemduReblo 
transformatorebi gankuTvnilia 
erTfaza deniT avtomaturi rkaluri 
SeduRebisaTvis.

zogadi cnebebi saSemduReblo 

gammarTvelze

saSemduReblo gammarTveli, aris 
mowyobiloba, romelic gankuTvnilia 
samfaza wredis cvladi denis mudmi-
vad gardasaqmnelad. is Sedgeba Sem-
degi ZiriTadi kvanZebisagan Zaluri 
transformatorisagan (1) _ wredSi Zab-
vis dasawevad uqmi svlis aucilebel 
Zabvamde; Zaluri ventilebis blokis-
agan (2) cvladi denis gamarTvisaTvis; 
mastabilizebeli droselisagan (3), 
SesaduRebel rkalSi misawodebeli 
gasamarTi denis pulsaciis Sesamci-
reblad.

Tu gammarTveli marTvadia, maSin 
sqemaSi Sedis damatebiTi kvanZi (6), 
romelic Seicavs ventilebis marTvis 
sistemas. avariuli reJimebisas gam-
marTvelis dazianebisagan dasacavad 
mis sistemaSi Sedis dacvis da sig-
nalizaciis (5) bloki.

saSemduReblo gammarTvelis blok-sqema.



136

damwevi Zaluri transformatori, rogorc wesi, samfazaa, rac uzrunve-
lyofs samfaza qselis yvela fazis Tanabar datvirTvas. gammarTveli bloki 
garkveuli sqemiT CarTuli ventilebis nakrebia. saSemduReblo gammarTve-
lebSi iyeneben naxevargamtarul ventilebs: umarTavs _ diodebs da marT-
vads _ tiristorebs. gansakuTrebuli gavrceleba poves kaJmiwisa da selenis 
diodebma da kaJmiwis tiristorebma. naxevargamtari ventilebis moqmedeba da-
fuZnebulia imaze, rom isini dens atareben mxolod erTi mimarTulebiT, ris 
gamoc miiReba gamarTuli saSemduReblo deni.

saSemduReblo gammarTveli
1 - gammarTveli bloki; 2 - saxelurebi; 3 - damcvelebi; 4  - aparaturis bloki; 
5 - ventilatori; 6 - sahaero rele; 7  - Zaluri transformatori; 8 - meoreuli 
gragnili; 9 - pirveladi gragnili; 10 - ampermetri; 11 - naTura; 12 - gamorTvis 
Rilakebi; 13 - kavebi; 14  - denis maregulirebeli saxeluri; 15 - denis diapazonebis 
gadamrTveli; 16 - damiwebis salteebi; 17  - denis gamrTvelebi; 18 - damiwebis 
WanWiki; 19 - Stefselis gamrTveli wredSi SesaerTebeli.

saSemduReblo gammarTvelebis ZiriTadi parametrebi reglamentirebulia 
standartebiT, romelTa Sesabamisad xeliT eleqtrorkaluri SeduRebis gam-
marTvelebi gamodis 125, 160, 200, 250, 315, 400 da 500 amperi denisaTvis, nominal-
uri muSa Zabvaa 25-dan 40 voltamde. meqanizebuli da avtomaturi rkaluri 
SeduRebis gammarTvelebi gamodis 500, 630, 1000, 1250, 1600 da 2000 amperze nomi-
naluri denisaTvis, muSa Zabvaa 46-dan 60 voltamde.

saSemduReblo gammarTveli gankuTvnilia mudmivi deniT eleqtrosaSem-
duReblo rkalis kvebisaTvis liTonebis SeduRebis, Wris da daduRebisas 
samfaza kvebis dros cvladi denis wredidan. Sedgeba:
_ moZravi pirveladi koWebiani damwevi samfaza Zaluri saSemduReblo trans-
formatorisgan,

_ gammarTveli blokisgan (ventilatoriT),
_ gamSvebi da damcavi aparaturisgan.

gammarTvelis yvela Semadgeneli nawili ganlagebulia urikis karkasze da 
daculia furclovani liTonis garsacmiT.
samfaza Zaluri transformatoriT uzrunvelyofilia:
_ SeduRebis procesisaTvis aucilebeli Zabva;
_ gammarTvelis vardnili gare maxasiaTeblebi;
_ saSemduReblo rkalis mdgradi wva;
_ saSemduReblo denis regulireba.

transformatoris moZravi gragnilebi sruldeba minis izolaciiani alu-
minis sadeniT. koWebis boloebi spilenZiTaa armirebuli. pirveladi gragni-
lis moZravi koWebi Tavsdeba specialur garsakrSi, romelic uzrunvelyofs 
mis izolacias gularisgan. meoreuli gragnilis uZravi koWebi Camagrebulia 
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zeda uRelTan da gularisgan dawnex-
ili sadebiTaa izolirebuli. trans-
formatoris gulari awyobilia ele-
qtroteqnikuri foladis galaquli 
furclebisagan. transformatoris 
zeda uRlidan gamodis siCqaris 
xraxnis mmarTveli. qanCis saxeluriT 
brunvisas xdeba pirveladi koWebis 
gadaadgileba da Sesabamisad icvleba 
manZili gragnilebs Soris. cvladi 
Zabvis mudmivad gardaqmna (saSemduRe-
blod) xorcieldeba eqvsi diodisgan 
Semdgari gammarTveli blokiT.

aucilebelia gammarTvelis ven-
tilacia, radgan misi gadaxurebisas 
rele gamoiwvevs gamSvebis koWis wre-
dis gawyvetas da gammarTvelis wre-
didan gamorTvas.

gammarTvels aqvs saSemduReblo 
denis regulirebis ori diapazoni: 
mcire denisaTvis _ transformatoris 
pirveladi da meoreuli gragnilebis 
varskvlavurad SeerTebisas da didi 
denisaTvis gragnilebis samkuTxa 
SeerTebisas. saSemduReblo denis 
diapazonebis gadarTva xorcieldeba 
Sesabamisi gadamrTveliT. yoveli di-
apazonisTvis mdovre gadarTva srul-
deba pirvelad da meorad gragnilebs 
Soris manZilis cvliT. daaxloebi-
sas gabnevis induqciuroba mcirdeba, 
xolo saSemduReblo deni matulobs 
da piriqiT.

saSemduReblo generatori

SeduRebisaTvis mudmivi denis wy-
arod gammarTvelebTan erTad iTvle-
ba saSemduReblo generatori. saSe-
mduReblo generatori warmoadgens 
saSemduReblo gardamqmnelebisa da 
saSemduReblo agregatebis Semadge-
nel nawils.

saSemduReblo agregati ewodeba 
danadgars, romelic Sedgeba saSem-
duReblo generatorisa da Sigawvis 
Zravasagan.

saSemduReblo agregatebSi SeiZle-
ba gamoyenebul iqnes karbiurator-
uli amZravi da dizeli. agregatebi 
ZiriTadad gamoiyeneba xeliT Se-
duRebisas da Wrisas savele pirobeb-
Si, eleqtruli qselis ararsebobis 
SemTxvevaSi.

saSemduReblo agregati

saSemduReblo inverteri

maRali simZlavris naxevargam-
tarebis kerZod ozilirebuli saketis 
mqone tranzistorebis gamogonebis 
Semdeg Seiqmna impulsuri kvebis wyaro, 
romelsac SeuZlia gauZlos im dat-
virTvas, romelic saWiroa eleqtrork-
aluri SeduRebisasTvis. swored am 
tipis kvebis wyaros iyeneben saSem-
duReblo inverterSi. saSemduReblo 
inverteri jer cvlad dens gardaqmnis 
mudmiv denad, Semdeg ki damwevi tran-
formatoris meSveobiT gamoimuSavebs 
SeduRebisaTvis saWiro sasurveli 
Zabvisa da Zalis dens. sxva tipis 
saSemduReblo agregatebTan Sedar-
ebiT, saSemduReblo inverteri ufro 
efeqturia, misi meSveobiT xorcield-
eba SeduRebis procesis zusti marTva.

saSemduReblo inverteri
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sadenis kveTis SerCeva

denis dasaSvebi simkvrividan gamom-
dinare, sadenebis SerCeva xdeba maTi 
gaxurebis pirobebis Sesabamisad.

mimyvani sadenebis mniSvnelovani 
sigrZis SemTxvevaSi (50 m-ze meti), ro-
gorc wesi, sadenebSi Zabvis vardnis 
Semowmeba xdeba, romelic 4-5%-s ar 
unda aRematebodes. sadenebi, aseT Sem-
TxvevaSi, unda iyos rezinis izola-
ciiT.

kvebis sadenebis SerCeva

mudmivi denis eleqtrosaSemduRe-
blo asinqronuli eleqtroZravas 
qselTan mierTebisaTvis, sadenebis 
kveTis SerCeva xdeba denis mixedviT, 
romelsac moixmars eleqtroZrava 
nominaluri datvirTvisas.

eleqtroZravas denis sidide gan-
isazRvreba Semdegi formuliT:

,
sadac W eleqtroZravas nominal-

uri simZlavrea vt-ebiT;
U – mkvebavi qselis Zabva v-ebiT;
cosj _ eleqtroZravas simZlavris 

koeficienti;
h _ eleqtroZravis mq koeficienti;
angariSis dros miRebulia, rom
cosj =0,8; h=0,8-0,87.
mimyvani sadenebis mniSvnelovani 

sigrZis SemTxvevaSi Zabvis vardna 
ganisazRvreba formuliT

,
sadac e Zabvis vardnaa v-ebiT;
I – eleqtroZravis denis sidide a-

ebiT;
r _ sadenis xvedriTi winaRoba 

(spilenZisaTvis r=0,0175);
l _ mimyvani sadenis sigrZe m-ebiT;
S – mimyvani sadenis ganivkveTi mm2-

ebiT.
mkvebav qselTan saSemduReblo 

transformatoris mierTebis sadenis 
ganivkveTis SerCeva xdeba transfor-
matorebis pirveladi denis sididi-
dan gamomdinare, romelic ganisaz-
Rvreba formuliT:

,
sadac VA transformatoris voltamperia

U _ transformatoris pirveladi 
qselis Zabva v-ebiT;

Zabvis vardna mimyvan sadenebSi gan-
isazRvreba formuliT

,

sadac e Zabvis vardnaa v-ebiT;
I _ transformatoris pirveladi 

qselis deni;
r _ sadenis xvediTi winaRoba;
l _ sadenis sigrZe m-ebiT;
S _ sadenis ganivkveTi mm2-ebiT.

saSemduReblo wredis sadenis 

SerCeva

saSemduReblo sadenis sigrZis 
simciris SemTxvevaSi mmisi SerCeva 
(spilenZis sadenebisaTvis) kveTis 
mixedviT SeiZleba qvemoT mocemuli 
cxrilidan.

dasaSvebi udide-
si deni a-ebiT

sadenis ganivkveTi mm2-
ebiT

calfa ormagi

200

300

450

600

25

50

70

95

_

2×16

2×25

2×35

samSeneblo moedanze muSaobis 
SemTxvevaSi saSemduReblo sadenebis 
sigrZem SeiZleba miaRwios 50-150 m-s. 
aseTi sigrZis saSemduReblo sadenebis 
SemTxvevaSi Zabvis vardna zogjer 
didia, ramac SeiZleba uaryofiTi 
gavlena moaxdinos SenaduRi nakeris 
xarisxze. aseT SemTxvevaSi isinjeba 
saSemduReblo sadenebi Zabvis 
vardnaze, romlis gaTvla xdeba 
formuliT

,

sadac e Zabvis vardnaa v-ebiT;

I
Sed

_ saSemduReblo denis sidide a-

ebiT;
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r _ sadenis xvedriTi winaRoba;
l _ sadenis sigrZe m-ebiT;
S _ sadenis ganivkveTi mm2-ebiT.
saSemduReblo generatoris an 

transformatoris samuSao Zabva unda 
aWarbebdes rkalSi da saSemduReblo 
sadenebSi Zabvis vardnas.

Tu gaviTvaliswinebT, rom eleq-
trosaSemduReblo generatoris muSa 
Zabva Cveulebriv 30-35 v-s Seadgens, 
xolo rkalSi Zabvis vardna xeliT 
eleqtrorkaluri SeduRebisas 18-25 
v-ia, SeiZleba davuSvaT, rom sadenSi 
Zabvis vardna SeiZleba iyos 10-12 v.

saSemduReblo sadenebSi Zabvis 
SesaZlo vardnis gaangariSebisaTvis 
aucileblad saWiroa eleqtrosaSe-
mduReblo generatoris muSa Zabva 
gansazRvrul iqnes misi statisti-
kuri maxasiaTeblidan.

saSemduReblo wredSi spilenZis, 
aluminis an foladis salteebis gam-
oyenebisas maT ganivkveTs angariSo-
ben denis dasaSvebi simkvrivis Semde-
gi normebidan:

spilenZis salteebi 150-200 a/sm2

aluminis salteebi 110-150 a/sm2

foladis salteebi (mudmivi deni) 
45-60 a/sm2

mudmivi denis Raruli gatarebis 
SemTxvevaSi, gamoyenebuli salteebis 
kveTis formas (zoluri, goniosebri, 
wriuli, kvadratuli da a.S.) arsebiTi 
mniSvneloba ara aqvs.

cvladi denis SemTxvevaSi upirates-
ad zoluri da goniosebri salteebi 
gamoiyeneba.

foladis salteebSi Zabvis vardnam 
cvladi denis SemTxvevaSi, SeiZleba 
60-70%-s miaRwios.

saSemduReblo mowyobilobis 

ZiriTadi uwesrigoba da misi 

Tavidan acileba. uwesrigoba 

mudmivi denis generatorSi

1. generatoris musebis Zlieri perwkv-
la musebisa da koleqtoris zeda-
pirs Soris cudi kontaqtis Sedegia. 
cudi kontaqti SeiZleba gamowveu-
li iyos: a) koleqtoris WuWyiani 
zedapiriT; b) musebis cveTiT; g) 

koleqtoris zedapiris elifsuri 
formiT da d) firfitebs Soris 
qarsis amoburculi nawilebis ar-
sebobiT. aRniSnuli uwesrigobebis 
aRmofxvra SeiZleba: a) koleqtoris 
minisebri qaRaldiT gawmendiT; b) 
musebis gamocvliT da mixexviT; g) 
koleqtoris gaCarxviT da d) fir-
fitebs Soris gamoburculi qarsis 
gawmendiT specialuri safxekiT 1 
mm siRrmeze.

2. agregatis muSaobisas generatoris 
momWerebze Zabva ar arsebobs. mize-
zebi: a) aRgznebis wredis gawyveta; 
b) generatoris musebis cudi kon-
taqti; g) generatori ganmagnitda.

uwesrigobis gasworebisaTvis 
aucilebelia: a) induqtoriT an na-
TuriT gamovlenil iqnes qselis 
gawyvetis adgili da gaswordes; b) 
gaiwmindos koleqtori da miixexos 
musebi; g) ganmagnitebuli generato-
ris aRgznebis xviis mierTebiT sxva 
mudmivi denis eleqtrosaSemduReb-
lo agregatTan damagnitdes. amasTan 
unda Semowmdes denis mimarTulebis 
siswore, raTa Tavidan iqnes acile-
buli ukudamagniteba.

3. xdeba aRgznebis xviis gadaxureba. 
mizezebad SeiZleba aRmoCndes: a) 
maregulirebeli reostatis mcire 
winaRoba; b) romelime xviebs Soris 
an mezobel xviebs Soris mokle 
CarTva (Sunturi Tanamimdevro-
biT). uwesrigobebis aRmofxvra: a) 
Seicvalos reostati an daematos 
mas winaRoba; b) gamovlindes mokle 
CarTva da SekeTdes xviebi.

4. generatoris Ruza Zalian xurdeba. 
mizezebi: a) generatoris gadamett-
virTva (zedmetad datvirTva); b) 
Ruzis xviebs Soris mokle CarTva; 
g) koleqtoris firfitebs Soris 
mokle CarTva.
uwesrigobis aRmofxvrisaTvis saWi

roa: a) Sewydes muSaoba da Ruzis 
gacivebis Semdeg muSaoba ganaxldes 
gadamettvirTvis gareSe; b) aRmoCenil 
iqnes mokle CarTva da aRmoifxvras.
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ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqstSi ar CaweroT, gamoiyeneT calke furceli.

1. drois monakveTi Zabvis asawevad nulidan rkalis meoreuli anTebis Zab-
vamde (30 v-mde) ar unda aRematebodes:

1) 0,005 wm; 0,05 wm; 3) 0,5 wm; 4) 5 wm.
2. saSemduReblo rkalSi mokle CarTvisas winaRobis nulamde Semcirebisas 
kvebis wyaro iZleva:

1) maqsimalur dens; 2) minimalur dens; 3) maqsimalur Zabvas; 4) minimalur 
Zabvas.

3. kvebis wyaros momWerebze Zabva gaTiSuli saSemduReblo rkalisas aris:

1) muSa Zabva; 2) uqmi svlis Zabva; 3) mokle CarTvis deni; 4) nominaluri 
reJimi.

4. xeliT rkaluri SeduRebisas saSemduReblo rkalis eleqtruli sim-
Zlavre aris:

1) 1-2 kvt; 2) 3-5 kvt; 3) 6-8 kvt; 4) 10-20 kvt.
5. eleqtromagnituri aparati, romelic cvladi denis erTi Zabvis energias 
gardaqmnis cvladi denis meore Zabvad, aris:

1) transformatori; 2) gammarTveli; 3) generatori; 4) gardamqmneli.
6. eleqtruli aparti, romelic naxevargamtari xelsawyoebis saSualebiT, 
samfaza qselis cvlad dens gardaqmnis mudmivad, aris:

1) transformatori; 2) gammarTveli; 3) generatori; 4) gardamqmneli.
7. eleqtruli aparati, romelic meqanikur energias gardaqmnis eleqtrulad, 
aris:

1) transformatori; 2) gammarTveli; 3) generatori; 4) gardamqmneli.
8. danadgari, romelic Sedgeba saSemduReblo generatorisa da amZravi sam-
faza asinqronuli eleqtroZravasagan, aris:

1) transformatori; 2) gammarTveli; 3) generatori; 4) gardamqmneli.
9. danadgari, romelic Sedgeba saSemduReblo generatorisa da Sigawvis 
Zravasagan aris:

1) transformatori; 2) gammarTveli; 3) generatori; 4) saSemduReblo agregati.
10. xeliT eleqtrorkaluri SeduRebis wyaros gare maxasiaTeblebia:

1) vardniTi; 2) damreci; 3) xisti; 4) mzardi.

uwesrigoba saSemduReblo transformatorSi

1. transformatori aranormalurad vibrirebs da gadametxurdeba. am SemTx-
vevis mizezi aris pirvelad xviaSi xviuri mokle CarTva, romelic aucile-
blad unda gaswordes.
transformatoris xviis sagrZnobi dazianebis SemTxvevaSi transformatori 
unda gaigzavnos saxelosnoSi xviis gamocvlis mizniT.

2. transformatori iZleva Zalian Zlier dens, romelic eqvemdebareba regu-
lirebas. aseTi SemTxvevis mizezebad SeiZleba aRmoCndes mokle CarTva 
droselis xviebis almis klemebs Soris. aucilebelia mokle CarTvis aR-
moCena da misi gasworeba.

3. SeduRebisas droseli Zalian vibrirebs. aseTi uwesrigobis mizezebia: a) 
xraxnuli samagrebis moSlis an b) zambarebis daWimvis Sesusteba.
uwesrigobis aRmofxvra: a) wesrigSi iqnas moyvanili xraxnuli amZravi; b) 
daiWimos zambarebi.

4. transformatoris gularis an droselis gadametxureba. gadametxureba 
dakavSirebulia gularis da sarWebis izolaciis wyobidan gamosvlasTan. 
uwesrigobis gasworeba, am SemTxvevaSi, SesaZlebelia mxolod saremonto 
saxelosnoSi.
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xeliT eleqtrorkaluri 

SeduRebis safuZvlebi
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saSemduReblo SeerTeba da nakeri

am TavSi SeiswavliT saSemduRe-
blo SeerTebebis tipebs, maT kla-
sifikacias, gaecnobiT SenaduRi na-
kerebis geometriul parametrebs, 
SenaduRi nakerebis aRniSvnis wess, 
konstruqciebis mixedviT Senadu-
Ri SeerTebebis saxeebis angariSis 
meTodebs

saSemduReblo SeerTebis 

tipebi

terminebi da gansazRvrebebi. ter-
minebi da gansazRvrebebi saSemduReb-
lo konstruqciebis, kvanZebis, SeerTe-
bebisa da nakerebisaTvis dadgenilia 
saerTaSoriso normebiT, standarte-
biT.

SeerTeba nakeTobis nawilebis kon-
struqciuli damagrebaa. arsebobs 
gasarTi (WanWikuri) SeerTeba, ro-
melic SeiZleba daSalo da Semdeg 
isev aawyo, da aragasarTi (saSemduRe-
blo da moqlonuri) SeerTeba.

saSemduReblo SeerTeba ewode-
ba SeduRebiT SeerTebul ori da 
meti elementis (detalis) aragasarT 
SeerTebas. saSemduReblo SeerTebaSi 
Sedis saSemduReblo nakeri, masTan 
momijnave ZiriTadi liTonis zona, 
romelic SeduRebis Termuli zemoq-
medebis Sedegad ganicdis struqtu-
rul, agreTve sxva cvlilebebs (Ter-
muli gavlenis zona) da aqvs masTan 
mimdebare ZiriTadi liTonis ubnebi.

saSemduReblo nakeri aris saSe-
mduReblo SeerTebis ubani, ro-

melic yalibdeba gamdnari liTonis 
kristalizaciis Sedegad; wneviT Se-
duRebis SemTxvevaSi plastikuri de-
formaciis gamo an orives kristal-
izaciis da deformaciis SeTavsebiT.

saSemduReblo kvanZi aris saSe-
mduReblo konstruqciis nawili, 
romelSic SeduRebulia urTierTmim-
debare elementebi.

saSemduReblo konstruqcia ewo-
deba liTonur konstruqcias, ro-
melic mzaddeba SeduRebis meSveobiT 
calkeuli detalebis an kvanZebisagan.

ZiriTadi liToni ewodeba SeduRe-
biT SeerTebuli liTonis detalebs 
an kvanZebs.

misarTi liToni ewodeba rkalis 
zonis gamdnar liTonSi damatebiT 
miwodebul liTons.

daduRebuli liToni ewodeba saSe-
mduReblo abazanaSi Seyvanil an 
ZiriTad liTonze daduRebul gamd-
nar misarT liTons.

nakeris liToni ewodeba Senad-
nobs, romelic warmoiqmneba gamdnari 
ZiriTadi liToniT an ZiriTadi da 
gamdnari liTonebiT.

SenaduRi nakerebis muSaobis unari 
ganisazRvreba SenaduRi SeerTebis 
tipiT, SenaduRi SeerTebebisa da na-
kerebis formiTa da zomebiT, maTi 
ganlagebiT moqmedi Zalebis mimarT 
SefardebiT, SenaduRi nakeridan Ziri-
Tad liTonze gadasvlis simdovriT 
da sxva.

SenaduRi SeerTebis tipis SerCev-
isas iTvaliswineben eqspluataciis 
pirobebs (statikuri an dinamikuri 
datvirTvebi), SenaduRi konstruqciis 
damzadebis xerxs da pirobebs (xeliT 
an avtomaturi SeduReba, qarxnis an 
samontaJo pirobebSi), ZiriTadi liTo-
nis ekonomias, eleqtrodebs da sxva.

SenaduRi SeerTebebis tipebi. Ses-
aerTebeli detalebis (elementebis) 
SeuRlebis formis mixedviT ganarCev-
en SenaduRi SeerTebebis tipebs: pira-
pira, kuTxuri, tesebri, pirgadadebiT, 
torsuli
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SenaduRi SeerTebebis ZiriTadi tipebi

pirapira kuTxurebi tesebri

nawiburebis cerobis gareSe nawiburebis cerobis gareSe 

V-s magvari nawiburebis cerobiT

erTi nawiburis cerobiT

X-s magvari nawiburebis cerobiT

erTi nawiburis ori cerobiT

nawiburebis iribi cerobiT

pirgadadebiTi torsuli

nawiburebis cerobis gareSe
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SenaduRi SeerTebebis ZiriTadi tipebi, konstruqciuli elementebi da zome-
bi mocemulia cxrilSi qvemoT.

pirapira SeerTeba warmoadgens ori elementis SenaduR SeerTebas, romelic 
ganlagebulia erT sibrtyeSi da torsuli zedapirebiT erTimeoris momij-
navea. ganarCeven Semdeg pirapira SeerTebebs: moqimviT, nawiburis cerobis 
gareSe, calmxrivi cerobiT (V-s magvari), ormxrivi cerobiT (X-is magvari), 
nawiburebis mrudwiruli cerobiT.

pirapira SeerTeba ufro metad gavrcelebulia SenaduR konstruqciebSi, 
radgan mas sxva saxis SeerTebebTan SedarebiT mravali upiratesoba aqvs. 
mas gamoiyeneben SesaduRebeli detalebis sisqis farTo diapazonSi. milime-
tris meaTedi nawilidan aseul milimetramde, TiTqmis yvela saxis SeduRebis 

SeerTebis
tipi

momzadebuli nawibu-
rebis forma

SesaduRebeli 
nakeris saxe

ganivi kveTis forma SesaduRe-
beli 

detalebis 
sisqe, mmdamzadebuli nawiburebis SesaduRebeli nakeris

pi
r
ap
ir

a

moqimviT calmxrivi 1-4

cerobis gareSe calmxrivi 1-6

cerobis gareSe ormxrivi 3-8

V-s magvari cerobiT calmxrivi 3-60

X-s magvari  cerobiT ormxrivi 8-120

K-s magvari cerobiT ormxrivi 8-100

mrudxaza cerobiT ormxrivi 15-100

ku
T
x
u
r
i cerobis gareSe ormxrivi 2-30

ceroba erTi 
nawiburiT

ormxrivi 3-60

t
es

eb
r
i

cerobis gareSe ormxrivi 4-40

erTi nawiburi ori 
cerobiT

ormxrivi 8-100

pi
r
g
a-

d
ad

eb
iT

i

cerobis gareSe ormxrivi 2-60
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SemTxvevaSi. pirapira SeduRebisas na-
keris warmoqmnaze ixarjeba naklebi 
misarTi masala, ioli da mosaxerxe-
belia xarisxis kontroli. Tumca pi-
rapira SeerTeba moiTxovs detalebis 
ufro metad zust awyobas dnobiT 
SeduRebisaTvis daculi unda iyos 
Tanabari RreCo nawiburebs Soris de-
talis mTel sigrZeze. gansakuTrebiT 
Znelia damuSavdes da moergos grZe-
li (ramdenime metramde) pirapiris 
nawiburebi da profiluri naglinis 
(kuTxovanebi, Svelerebi da sxv.) nawi-
burebi.

kuTxuri SeerTeba ori elementis 
SenaduRi SeerTebaa, romlebic erTma-
neTis mimarT kuTxiT arian ganlage-
bulni. kuTxuri SeerTebebi farTod 
gamoiyeneba manqanaTmSeneblobaSi, 
agreTve samSeneblo konstruqciebSi 
(koWebSi, anZebSi, wamwebSi da sxv.)

kuTxuri SeerTebebis nakerebi sa-
survelia Sesruldes qveda mdebareo-
baSi, romelsac “navSi” SeduRebas 
uwodeben. aseT mdebareobaSi uz-
runvelyofilia SenaduRi nakeris 
formirebis saukeTeso pirobebi.

tesebri SeerTeba – iseTi SeerTe-
baa, romelSic erTi elementis gver-
diT zedapirTan kuTxiT mirTuli da 
torsiT miduRebulia meore elemen-
ti. rogorc wesi elementebs Soris 
kuTxe – marTi kuTxea.

kuTxuri da tesebri SeerTebebi, 
Cveulebriv, ganisazRvreba SesaduRe-
beli nakeTobis konstruqciis Tavise-
burebiT. SesaerTebeli detalebis 
didi sisqis SemTxvevaSi pirapira, 
kuTxur da tesebr SeerTebebSi unda 
Sesruldes gamoyvana, romelic uz-
runvelyofs nawiburebis sruli da-
duRebis SesaZleblobas.

pirapira SeerTeba

tesebri SeerTeba

kuTxuri SeerTeba

pirgadadebiTi SeerTeba aris Sena-
duRi SeerTeba, romelSic SesaerTe-
beli elementebi ganlagebulia para-
lelurad da nawilobriv gadaxuravs 
erTmaneTs. es SeerTebebi SeiZleba 
iyos rogorc calmxrivi, ise ormxri-
vi nakerebiT.

pirgadadebiTi SeerTebebi ar 
saWiroebs nawiburebis gamoyvanas 
(damuSavebas), es misi erT-erTi upi-
ratesobaa. isini gamoirCevian awyobis 
simartiviT: pirgadadebis sididis 
xarjze SeiZleba asawyobi detalis 
zomebis morgeba, gaizardos daSve-
ba detalebis nawiburebis arapara-
lelurobaze. magram pirgadadeba 
moiTxovs ZiriTadi liTonis xarjis 
gazrdas – pirgadadebis sidide unda 
iyos aranakleb sami sisqisa Sesadu-
Rebeli detalebis SedarebiT Txel 
detalTan. detalebs Soris xvrel-
Si (Wvrite) pirgadadebis sigrZeze 
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pirgadadebiTi SeerTeba

torsuli SeerTeba

SeiZleba moxvdes teni, rasac Seu-
Zlia gamoiwvios SenaduRi nakeris 
korozia. pirgadadebiT SeerTebaSi 
SenaduRi nakerebi ganlagebulia sx-
vadasxva sibrtyeSi, eqspluataciisas 
maTSi warmoiqmneba rTuli daZabuli 
mdgomareoba, amitom pirgadadebiTi 
SeerTeba cvalebadi an dinamiuri 
datvirTvebisas cudad muSaobs.

pirgadadebiTi SeerTeba far-
Tod gamoiyeneba rezervuarebis, anZe-
bis wamwebis, svetebisa da sxva kon-
struqciebis damzadebisas.

torsuli SeerTeba aris SeerTe-
ba, romelSic elementebis gverdiTi 
zedapirebi mirTulia (momijnavea) 
erTmaneTTan, xolo nakeri Sesrule-
bulia erToblivad orive detalis 
torsebze. misi pirobiTi aRniSvna 
standartSi jerjerobiT ar arsebobs.

garda pirapira, tesebri, pirgadadeb-
iTi, kuTxuri SeerTebebisa, gamoiyeneba 
SeerTeba nawiburSi SeduRebaSi Sesa-
duRebeli elementebis 3 mm-mde sisqis 
dros da ganaWeri SeerTebebi, rom-
lebsac aqvT ganaWeri pirgadadebiT 
SeduRebis erT-erT detalSi. ganaWer 
SeerTebebs mrgvali da wagrZeleb-
uli naxvreti (xvreli) aqvs. im Sem-
TxvevaSi Tu naxvretis diametri 30 
mm-s aRemateba, SeduReba misi sruli 
Sevsebis gareSe sruldeba naxvretis 
Siga konstruqciis mixedviT.

saSemduReblo nakerebi SeerTebis 
tipis mixedviT iyofa pirapirad (pi-
rapira SeerTebebSi) da kuTxurad 
(kuTxur, tesebr da pirgadadebiT 
SeerTebisas).

saSemduReblo nakerebis 

klasifikacia

SenaduRi nakeri warmoadgens Sena-
duRi SeerTebis elements, romelic 
warmoiqmneba SeduRebis dros saSem-
duReblo rkalis xazze gadaadgile-
bis procesSi saSemduReblo abazanis 
gamdnari liTonis kristalizaciis 
(gamyarebis) Semdeg.

SenaduRi nakerebi rigi niSan-
Tvisebis mixedviT klasificirdeba.
•	 garegnobis mixedviT nakerebs yofen 
amozneqil, normalur, Cazneqil na-
kerebad. rogorc wesi yvela na-
keri sruldeba mcire gaZlierebiT 
(amozneqilobiT). Tu moTxovnile-
ba nakerze gaZlierebis gareSea, 
es miTiTebuli unda iyos naxaz-
ze. Tu kuTxuri nakerebi srulde-
ba Sesustebuli (Cazneqili) aseTi 
moTxovnebic unda aRiniSnos naxaz-
ze. aseTi nakerebi saWiroa SenaduRi 
SeerTebis muSaobis gasaumjobese-
blad. magaliTad, gardamavali dat-
virTvebisas. Sesustebuli pirapira 
nakerebis Sesruleba ar SeiZleba, 
Cazneqiloba aseT SemTxvevaSi wu-
nad iTvleba.

•	 SenaduRi nakerebis zomebis gazrda, 
mocemul zomebTan SedarebiT, iwvevs 
SenaduRi konstruqciis masis gazr-
das, rac eleqtrodis xarjs zrdis. 
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Sedegad izrdeba SenaduRi konstruq-
ciis TviTRirebuleba da izrdeba 
saSemdureblo samuSaoebis Sromat-
evadobac.
•   sigrZis mixedviT nakerebi SeiZleba 
iyos uwyveti da wyvetili. ZiriTadad 
sruldeba uwyveti nakerebi.

uwyveti nakeri – SenaduRi nakeri 
sigrZeSi Sualedebis gareSe.

wyvetili nakeri – SenaduRi nakeri 
sigrZeSi SualedebiT.

wyvetil nakerebs Cveulebriv iy-
eneben konstruqciaze moqmedi mcire 
datvirTvebis dros.

aq ormxrivi, wyvetilia da a.S., 
SeerTebis tesmagvari nakeri arsebobs 
ormxriv wyvetili, calmxriv wyvetili, 
ormxriv jaWvuri, ormxriv Wadrakuli.

jaWvuri wyvetili nakeri – ormxriv 
wyvetili nakeria, romelsac Sualedebi ganlagebuli aqvs kedlis orive mx-
ares erTmaneTis sawinaaRmdegod.

nakerebis klasifikacia gare saxiT
a) amozneqili; b) normaluri; 
g) CaRunuli.

nakerebis klasifikacia ganfenilobis mixedviT
a) ormxriv uwyveti; b) erTmxriv wyvetili; g) ormxriv jaWvuri; d) ormxriv 
Wadrakuli. l – nakeris sigrZe; t – biji.

Wadrakuli wyvetili nakeri – or-
mxriv wyvetili nakeria, romlis Su-
aledebi kedlis erT mxares ganlage-
bulia kedlis meore mxaris nakeris 
SenaduRi ubnis sawinaaRmdegod.

•	 Sesrulebis mixedviT nakerebs 
yofen calmxriv da ormxriv nakerebad. 
nakerebi sruldeba rogorc dakide-
bul mdgomareobaSi, ise sxvadasxva 
qvesadebis da flusis baliSebze. 
ormxrivi nakeris momcro nawili, 
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romelic gawvis Tavidan acilebis 
mizniT Semdgomi SeduRebis dros wi-
naswar an bolos SeduRebuls nakeris 
fesvSi, miduRebuli nakeri ewodeba. 
nakeris fesvi aris SenaduRi naker-
is nawili, romelic misi zedapiridan 
metadaa daSorebuli.

nakerebis klasifikacia Sesrulebis 
mixedviT.

a) erTmxrivi; b) ormxrivi

mravalfeniani nakeri

•	 fenebis da gavlis ricxvis mixed-
viT nakerebi arsebobs erTfenovani, 
mravalfenovani, erTjeradganvladi, 
mravaljeradganvladi.

nakerebis klasifikacia fenebisa da 
gatarebebis raodenobis mixedviT:

I-IV – fenebis ricxvi; 1-8 – gatarebebis 
ricxvi.

SenaduRi nakeris fena – SenaduRi 
nakeris liTonis nawilia, romelic 
Sedgeba erTi an ramdenime lilvakis-
agas, romlebic ganlagebulia nakeris 
ganivi kveTis erT Sreze.

lilvaki – SenaduRi nakeris liTo-
nia, daduRebuli an gadaduRebuli 
erTi gavlis Sedegad. SeduRebis 
mravalferovani nakeris TiToeuli 
fena ganicdis mowvas Semdgomi fenis 
dadebis (daduRebis) dros. SenaduRi 
nakeris liTonze aseTi Tburi zemo-
qmedebis Sedegad umjobesdeba misi 
struqtura da meqanikuri Tvisebebi. 
TiToeuli fenis sisqe, mravalfero-
van nakerSi, daaxloebiT 5-6 mm-ia.

moqmedi Zalvis mixedviT nakerebi 
iyofa grZiv (flangis), ganiv (Sublis, 
frontaluri), kombinirebul da irib 
nakerebad P Zalvis mimarT ganivi 
(Sublis, frontaluri) nakeri ganla-
gebulia perpendikularulad, grZivi 
(flanguri) _ paralelurad, xolo 
iribi _ kuTxiT.

sivrcobrivi mdebareobis mixed-
viT cnobilia Semdegi nakerebi: qve-
da, horizontaluri, vertikaluri da 
Weruli
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saSemduReblo nakerebis klasifikacia sivrceSi maTi mdebareobis mixedviT

isini erTmaneTisgan gansxvavdeba SesaduRebeli detalis zedapiris hori-
zontalis mimarT kuTxiT. maT Soris Sesasruleblad ufro Znelia Weruli 
nakeri, xolo nakeri qveda mdebareobaSi yvelaze kargad formirdeba. Weruli, 
vertikaluri da horizontaluri nakerebis Sesruleba Cveulebriv saWiro 
xdeba msxvilgabaritiani konstruqciebis damzadebisas, gansakuTrebiT ki mon-
taJis mimdinareobis procesSi.

SenaduRi nakerebis aRniSvnis magaliTebi sivrceSi maTi mdebareobis mixed-
viT mocemulia naxazze qvemoT.

saSemduReblo nakerebis aRniSvna sivrceSi maTi mdebareobis mixedviT
q – qveda; W – Weris; nW – naxevrad Weris; h – horizontaluri; v – vertikaluri; nv 
– naxevrad vertikaluri; n – navSi; nh – naxevrad horizontaluri.
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SenaduRi nakeris 

geometriuli parametrebi

pirapira nakeri. pirapira nakeris 
geometriuli formis elementebia: na-
keris sigane – e, nakeris amoburcu-
loba – q, CaduRebis siRrme – h, naker-
is sisqe – t, RreCo – b, SesaduRebeli 
liTonis sisqe – s.

SenaduRi nakeris sigane aris dno-
biT SeduRebis dros Sednobis xil-
ul xazebs Soris manZili SenaduRi 
nakeris wina pirze.

pirapira nakerebis geometriuli 
parametrebi

SenaduRi nakeris amozneqiloba 
ganisazRvreba manZiliT, romelic ga-
dis SenaduRi nakeris xiluli xaze-
bis sazRvrebSi ZiriTadi liTonis 
mimarT da SenaduRi nakeris zedapir-
is sibrtyes Soris, romlis yvelaze 
meti zomac amozneqil adgilSia.

Cadnobis (CaduRebis) siRrme Ta-
visTavad nakeris WrilSi ZiriTadi 
liTonis gadnobis yvelaze Rrma adg-
ilia. es aris SeerTebis SesaduRebe-
li elementebis Cadnobis (CaduRebis) 
siRrme.

nakeris sisqe Sedgeba SenaduRi na-
keris amozneqilobisa da Cadnobis 
(CaduRebis) siRrmisagan (t=q+h).

RreCo aris daSoreba Sesrule-
buli elementebis wiboebs Soris. 
RreCos dayeneba xdeba SesaduRebeli 
liTonis sisqis mixedviT da Seadgens 
0-5 mm-s (didi zoma – sqeli liTo-
nisaTvis).

nakeris formis maxasiaTebeli aris 
SenaduRi nakeris formis Кn koefi-
cienti es is koeficientia, romelic 
gamoisaxeba pirapira an kuTxuri na-

keris siganis SefardebiT mis sisqes-
Tan. pirapira nakerisaTvis Кп=e/t. op-
timaluri Кп 1,2-dan 2-mdea (SeiZleba 
icvlebodes 0,5-4-is farglebSi).

nakeris formis sxva maxasiaTebe-
lia SenaduRi nakeris amozneqilobis 
koeficienti, romelic ganisazRvre-
ba nakeris siganis SefardebiT mis 
amozneqilobasTan: Ky= e/q. Ky koefici-
enti ar unda aRematebodes 7-10.

SenaduRi nakeris sigane da Cadu-
Rebis (Cadnobis) siRrme damokidebu-
lia SeduRebis saxeobasa da reJimebze, 
SesaduRebeli elementebis sisqesa da 
sxva faqtorebze.

kuTxuri nakeri. kuTxuri nakeris 
geometriuli formis elementebs war-
moadgens: nakeris kaTeti – K, nakeris 
amozneqiloba _ q. nakeris gaangariSe-
biTi simaRle – P, nakeris sisqe – a.

kuTxuri nakeris geometriuli 
parametrebi

kuTxuri nakeris kaTeti aris 
umoklesi manZili erT-erTi Sesadu-
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SenaduRi nakeris amozneqiloba gan-
isazRvreba manZiliT, romelic gadis 
ZiriTadi liTonis SenaduRi nakeris 
xiluli xazebis sazRvris sibrtyesa 
da SenaduRi nakeris zedapirs Soris. 
amozneqilobis gazomva xdeba yvelaze 
metad amozneqil adgilSi.

kuTxuri nakeris gaangariSebiTi 
simaRle aris perpendikularis sig-
rZe, romelic daSvebulia maqsimal-
uri Cadnobis (CaduRebis) wertilidan 
SesaduRebeli nawilebis SeuRlebis 
adgilSi marTkuTxa samkuTxedis hi-
potenuzaze yvelaze ufro metad Caxa-
zuli kuTxuri nakeris gare nawilSi.

kuTxuri nakeris sisqe aris yvelaze 
ufro meti manZili kuTxuri nakeris 
zedapiridan ZiriTadi liTonis Cad-
nobis (CaduRebis) maqsimalur werti-
lamde.

Tu nakeri Sesrulebulia Cazneq-
ilad, maSin izomeba kuTxuri nakeris 
Cazneqiloba. is ganisazRvreba man-
ZiliT sibrtyesa, romelic gamavalia 
kuTxuri nakeris xilul xazebze, Ziri-
Tad liTonsa da nakeris zedapirs 
Soris da romelic izomeba yvelaze 
metad Cazneqil adgilSi.

SeduRebis parametrebisa da Sesa-
duRebeli detalebis nawiburebis 
momzadebis formis mixedviT ZiriTa-
di da daduRebuli liTonebis monaw-
ileoba nakeris formirebaSi SeiZle-
ba sagrZnoblad Seicvalos

gamlRvali ZiriTadi liTonis da 
daduRebuli eleqtrodis liTonis 

ganivkveTis farTobebi

ZiriTadi liTonis wilis koefici-
enti liTonis nakerSi ganisazRvreba 
Simdegi formuliT

K0 = F0/(F0+Fэ)
sadac F0 nakeris Wrilis farTo-

bia, romelic formirdeba ZiriTadi 
liTonis gadnobis Sedegad; Fэ aris 
nakeris Wrilis farTobi, romelic 
formirdeba daduRebuli eleqtro-
dis liTonis xarjze.

nakeris formirebaSi ZiriTadi da 
misarTi liTonebis monawileobis 
wilis Secvlis SemTxvevaSi, SeiZleba 
Seicvalos misi Sedgeniloba. aqedan 
gamimdinare icvleba misi meqanikuri, 
koroziuli da sxva Tvisebebi.

xeliT rkaluri SeduRebisaTvis Sen-
aduRi SeerTebebis nakerebis ZiriTadi 
tipebi da konstruqciuli elementebi 
regulirdeba saerTaSoriso stand-
artebiT, evronormebiT, da sxv.

nawiburis gamoyvanis 

konstruqciuli elementebi

xeliT rkaluri SeduRebis arse-
buli xerxebi saSualebas iZleva Se-
duRdes SezRuduli sisqis liToni 
nawiburebis gamoyvanis gareSe. es Ses-
aZlebelia liTonis 5 mm-mde sisqis 
SemTxvevaSi. amitom ufro meti sisqis 

Rebeli nawilis zedapiridan meore 
SesaduRebeli nawilis zedapiris 
kuTxuri nakeris sazRvramde.
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liTonis SeduRebisas srulfasovani 
SeduRebisaTvis aucilebelia nawibu-
rebis gamoyvana, raTa SesaZlebeli gax-
des saSemduReblo rkalis SeerTebis 
siRrmeSi mitana da xarisxiani Cadno-
bis (CaduRebis) da SenaduRi nakeris 
formirebis uzrunvelyofa.

nawiburebis gamoyvana aris Sesa-
duRebeli nawiburebisaTvis aucile-
beli formis micemis procesi.

nawiburebis gamoyvanis konstruqciuli 
elementebi

a) erTi nawiburis gamoyvana; b) ori 
nawiburis gamoyvana.

nawiburebis SeduRebisaTvis momza-
debis geometriuli formis element-
ebia: nawiburebis gamoyvanis kuTxe - a, 
nawiburis cerobis kuTxe - b, RreCo 
- b, nawiburebis dablagveba - c.

nawiburebis gamoyvanis kuTxe aris 
SesaduRebeli nawilebis cerobian 
nawiburebs Soris kuTxe. SeduRebis 
xerxisa da SeerTebis tipebze 
damokidebulebiT is icvleba 600-dan 
900-mde. nawiburebis tipebsa da gamo-
yvanis sididezea damokidebuli gamo-
yvanis SevsebisaTvis saWiro damate-

biTi liTonis raodenoba. magaliTad, 
nawiburebis X-is magvari gamoyvana 
V-s magvarTan SedarebiT saSualebas 
iZleva daduRebuli liTonis raode-
noba 1,6-1,7-jer Semcirdes.

nawiburebis cerobis kuTxe aris 
maxvili kuTxe nawiburebis gamoyvanis 
sibrtyesa da torsis sibrtyes Soris. 
Cveulebriv es 30-500 -iani kuTxea.

nawiburebis cerobi aris SeduRebas 
daqvemdebarebuli nawiburis sworxa-
zovani daxrili Wra.

RreCo aris SeduRebisaTvis awyo-
bili detalebis nawiburebs Soris 
umoklesi manZili. SesaduRebeli 
liTonis sisqeze damokidebulebiT is 
Cveulebriv Seadgens 0-5 mm-s. RreCos 
arseboba aucilebelia nakeris fes-
vis CaduRebisaTvis. rac metia RreCo, 
miT ufro Rrmaa liTonis Canadni.

nawiburis dablagveba (daClungeba) 
aris SeduRebas daqvemdebarebuli 
nawiburis torsis daucerobebeli 
nawili (cerobis gareSe nawili). Sesa-
duRebeli liTonis sisqeze damokide-
bulebiT is Seadgens 1-3 mm-s. misi 
daniSnulebaa uzrunvelyos nakeris 
sworad formireba da nakeris fesvSi 
gawvis Tavidan acileba.

detalebis awyobisas SeduRebisaT-
vis SeiZleba warmoiSvas SesaduRe-
beli nawiburebis urTierTgadaweva 
(gadanacvleba, acileba).

SesaduRebeli nawiburebis Δ 
gadanacvleba.

nawiburebis dasaSvebi gadaweva 
(gadanacvleba, acileba) Δ SesaduRe-
beli liTonis sisqeze damokidebule-
biT miTiTebulia cxrilSi qvemoT.

SesaduRebeli nawiburebis dasaS-
vebi gadaweva, Δ
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liTonis sisqe, mm 4-mde 4-10 10-100 100-ze zeviT

yvelaze didi dasaSvebi 
acileba Δ, mm 0,5 1,0

0,1 S magram araumetes 
3 mm

0,01S+2, magram araumetes 
4  mm

sxvadasxva sisqis liTonis furclebis SeduRebisas nawiburebis gamoyvana 
sruldeba qvemoT mocemul naxazze naCvenebi sqemis mixedviT. calmxrivi gamo-
yvanis SemTxvevaSi cerobis sigane

L=5(S1-S),
sadac S1 da S Sesabamisad Txeli da sqeli liTonis sisqea.

nawiburebis gamoyvana sxvadasxva sisqis furclisaTvis
a) erTi nawiburis gamoyvana; b) ori nawiburis 
gamoyvana.

ormxrivi gamoyvanis 
SemTxvevaSi cerobis si-
gane

L1=2,5(S1-S).

SenaduRi nakeris aRniSvnebi

SenaduRi SeerTebebis nakerebis pirobiTi aRniSvnebi
naxazebze SenaduRi SeerTebebis da nakerebis ZiriTadi tipebi, konstruqci-

uli elementebi, zomebi da pirobiTi aRniSvnebi, agreTve sxvadasxva kon-
struqciuli masalebisagan SesaduRebeli nawiburebis momzadebis forma da 
zomebi, reglamentirebulia standartebiT.

pirgadadebul SeerTe-
bebs xSirad wertilovani 
nakerebiT asruleben. 
aseT SemTxvevaSi nakeTo-
bis erT-erT furcels 
winaswar moniSnul adg-
ilze gamWolad burRaven, 
romelsac Semdgom ele-
qtrodis liTonis Cadu-
RebiT amoavseben. aseTi 
wertilovani nakeri, Ta-
visi formis gamo, sacobs 
mogvagonebs da xSirad 
mas eleqtromoqlonuri 
nakeri ewodeba. am dros 
warmoebs qvemo furclis 
zedapiris nawilobrivi 
Cadnoba.

pirgadadebuli SeerTebis wertilovani SeduReba
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saSemduReblo nakerebis 
gamosaxulebani

xilul calkeul SenaduR wertils, 
SeduRebis xerxisagan damoukideblad, 
pirobiTad aRniSnaven “+” niSniT (nax. 
b), romelic aRiniSneba uwyveti xaze-
biT.

erTi xilvadi saSemduReblo wertilis 
gamosaxuleba

nakeris gamosaxulebidan, calmxri-
vi isriT xdeba gamotanis xazis 
gatareba, romelic miuTiTebs nakeris 

mravalgatarebuli nakeris kveTis 
gamosaxuleba

arastandartuli nakeri gamoisaxeba 
konstruqciuli elementebis miTiTe-
biT, romlebic aucilebelia mocemu-
li naxaziT nakeris SesrulebisaTvis.

arastandartuli nakeris gamosaxuleba
ganivi kveTis naxazebze nakeris 

sazRvrebi daitaneba ZiriTadi uwyve-
ti xazebiT, xolo nawiburebis kon-
struqciuli elementebi nakeris saz-
RvrebSi – uwyveti wvrili xazebiT.

saSemduReblo nakerebis 
aRmniSvneli damxmare niSnebi

nakeris pirobiT aRniSvnaSi damx-
mare niSnebi sruldeba uwyveti wvri-
li xazebiT. damxmare niSnebi unda 
iyos im cifrebis toli simaRlis, 
romlebic Setanilia nakeris aRniS-
vnaSi.

SenaduRi nakerisaTvis saWiro damx-
mare niSnebi mocemulia cxrilebSi 
qvemoT.

ganlagebis adgils. gamotanis xazi 
ukeTesia Sesruldes xiluli nakeris 
gamosaxulebidan.

mravalganvladi nakeris kveTis 
gamosaxulebaze SeiZleba datanil 
iqnes calkeuli gavlis konturebi, 
amasTan aucilebelia isini aRiniSnos 
mTavruli asoebiT.

SenaduRi nakeTobebis naxazebze 
gamoiyeneba nakeris pirobiTi gamo-
saxulebebi aRniSvnebi, romlebic mo-
cemulia saerTaSoriso standartebSi, 
evronormebSi, da sxv.

SeduRebis xerxisagan damoukide-
blad, SenaduRi SeerTebis nakeri, piro-
biTad gamoisaxeba: xiluli – mTliani 
xaziT (nax. a, b), uxilavi – StrixiT 
(nax. g).
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saSemduReblo nakeris pirobiTi aRniSvnis struqtura

SenaduRi nakerebis piris mxris 
aRniSvnebi datanili unda iyos na-
keris piris gamotanis xazis Taroze 
(naxazi qvemoT, a) da xazis Taros 
qveS – ukumxaris aRniSvnebi (naxazi 
qvemoT, b).

SenaduRi nakeris aRniSvna

damxmare niSnebi

nakeris damxmare niSnebi Sekruli 
xazis samontaJo nakeris mixedviT

“defisis” niSnebi

SenaduRi SenaerTebis nakerebis tipebisa da konstruqciebisTvis 
standartis Sesabamisi  niSani da kaTetis sidide

standartis mixedviT SeduRebis wesebis pirobiTi aRniSvnebi SenaduRi SeerTebeb-
is nakerebis tipebsa da konstruqciul elementebze (dasaSvebia aRuniSnaobac)

standartis mixedviT nakeris aso-cifruli aRniSvna SenaduRi 
SeerTebebis nakerebis tipebsa da konstruqciul elementebze

standartis aRniSvna SenaduRi SeerTebebis 
tipebsa da konstruqciul elementebze

wyvetili nakerisaTvis – wyvetili monakveTis 
zomis sidide, niSani / an Z-dan nabijis zoma

erTi SenaduRi wertilisTvis – wertili 
saangariSo diametris sidide

nakeris kontakturi wertilovani SeduRebis, 
an eleqtrodamoqlonebisTvis – wertilis 
saangariSo diametris eleqtrodamoqlonebis 
sidide, niSani / an Z da nabijis zoma

kontaqturi SeduRebis nakerisTvis – nakeris 
siganis saangariSo zoma

wyvetili nakerisTvis kontaqturi SeduRebisas – 
nakeris siganis saangariSo zoma, gamravlebis 
niSani, danaduRi monakveTis sigrZis zoma, 
niSani / an Z da nabijis zoma



157

naxazze erTnairi nakerebis arsebobis dros, aRniSvna datanili unda iyos 
mis erT-erT gamosaxulebaze, xolo erTnairi nakerebis danarCeni gamosaxule-
bebidan gatanili unda iyos TaroebiT. yvela erTnair nakers eniWeba erTi 
rigiTi nomeri, romlebic daitaneba:

a) gamotanis xazze, romelsac aqvs Taro nakeris aRniSvnis dataniT (naxazi 
qvemoT, a).

b) gamotanis xazis Taroze, romelic gatarebulia nakeris gamosaxulebidan 
da ar gaaCnia aRniSvna wina mxridan (naxazi qvemoT, b).

g) gamotanis xazis qveS, romelic gatarebulia nakeris gamosaxulebidan da 
ukumxaridan ara aqvs aRniSvna (naxazi qvemoT, g).

erTnairi nakerebis raodenoba dasaSvebia miTiTebul iqnes gamotanis xazze, 
romelsac aqvs Taro datanili aRniSvniT (naxazi qvemoT, a).

erTnairi nakerebis aRniSvna

nakerebi iTvleba erTnairad, Tu erTnairia maTi tipi da konstruqciuli 
elementebis zomebi ganivkveTSi da Tu maT mimarT wayenebulia erTi da igive 
moTxovnebi.

SenaduRi SeerTebebis pirobiTi aRniSvnebis magaliTebi mocemulia cxril-
Si qvemoT.
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nakeri aRniSvna

calmxrivi pirapira darCenil qvesadebze, ori 
nawiburis cerobiT, Sesrulebuli rkaluri 
SeduRebisas dafaruli eleqtrodebiT

sast ****-**-C16

ormxrivi pirapira, ori nawiburis mrudxazova-
ni cerobiT, Sesrulebuli rkaluri SeduRebi-
sas dafaruli eleqtrodebiT

sast ****-**-C19

ormxrivi pirapira, ori simetriuli cero-
bis ori nawiburiT, Sesrulebuli rkaluri 
SeduRebisas dafaruli eleqtrodiT. nakeri-
dan ZiriTad liTonze gadasvlis monakveTebi 
damatebiTaa damuSavebuli

sast ****-**-C21 

erTmxrivi pirapira ori nawiburis cerobiT, 
Sekruli konturiT, Sesrulebuli rkaluri 
SeduRebisas dafaruli eleqtrodiT. nakeris 
amozneqiloba moxsnilia mqanikuri damuSavebiT

sast ****-**-17 

piraoira SeerTebis erTi nawiburis mrudxa-
zovani cerobiT, ormxrivi, samontaJo, Ses-
rulebuli rkaluri SeduRebisas dafaruli 
eleqtrodiT

waRma mxridan
sast ****-**-C9

ukeuRma mxridan
sast ****-**-C9

kuTxuri SeerTebis erTmxrivi ori nawiburis 
cerobiT, Sesrulebuli rkaluri SeduRebisas da-
faruli eleqtrodiT. nakeris kaTeti 5 mm. nakeris 
amozneqiloba moxsnilia meqanikuri damuSavebiT

sast ****-**-У4 5

ormxrivi pirapira, ori nawiburis ori si-
metriuli cerobiT, Sesrulebuli rkaluri 
SeduRebisas dafaruli eleqtrodebiT. aRniS-
vna gamartivebulia Tu standarti naxazis 
ganmartebaSia miTiTebuli

C21

msgavsi nakerebi – erT-erTi maTganis #3-is 
sruli aRniSvnis pirobiT

# 3

igive, Tu yvela nakeri naxazze erTnairia

_ calmxrivi nakeri, Catovebul qvesadebze, nawiburebis 
gamoyvaniT, rkaluri SeduRebiT (nakeris sisqe 8 mm, nakeris 
sigrZe 1000 mm);

_ nawiburebis gamoyvanis gareSe, calmxrivi nakeri ka-
TetiT 5 mm, Sesrulebuli rkaluri SeduRebiT Caketili 
konturiT;
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naxazebze dasaSvebia SenaduRi SeerTebebis nakerebis aRniSvnebis gamartiveba:
•	 naxazze nakerebis arsebobisas, rodesac isini Sesrulebulia erTi da imave 
standartiT, standartis aRniSvna mieTiTeba naxazis teqnikur moTxovnebSi 
(Canaweris tipis mixedviT “SenaduRi nakerebi” ...) an cxrilSi.

•	 Tu naxazze yvela nakeri erTnairia da gamosaxulia erTi mxaridan (wina an 
ukana mxaridan), rigiTi nomeri ar mieniWeba. aseT SemTxvevaSi nakerebi, rom-
lebsac ar gaaCniaT aRniSvna, iniSneba Taroebis gareSe gamotanis xazebiT.

•	 simetriuli nakeTobis naxazze simetriis RerZis gamosaxulebis arsebobi-
sas ixmareba gamotanis xazebi da nakerebi aRiniSneba nakeTobis gamosax-
ulebis mxolod erT simetriul nawilze.

•	 yvela nakersa an nakerebis jgufze wayenebuli erTnairi moTxovnebi, mx-
olod erTxel aRiniSneba teqnikur moTxovnebSi an nakerebis cxrilSi.

•	 naxazi, romelic gamosaxavs SenaduR nakeTobas, SenaduR kvanZs da a.S. da, ro-
melic Seicavs aucilebel monacemebs awyobis, SeduRebis da kontrolisaT-
vis, awyobis naxazi ewodeba.
awyobis naxazi saSualebas iZleva ganisazRvros, rogor aris daproeqte-

buli da rogor muSaobs nakeToba, romel detalebs Seicavs is, rogori unda 
iyos SenaduRi ankerebis tipebi, SeduRebis romeli xerxis gamoyenebaa saWiro 
detalebis erTmaneTTan SesaerTeblad, kontrolis romel wess unda daeqvem-
debaros SenaduRi SeerTebebi da nakerebi, rogor teqnikur moTxovbebs unda 
Seesabamebodes SenaduRi nakerebi da sxva.

muSaobis dawyebisas SemduRebelma, pirvel rigSi unda Seiswavlos xazi: 
yvela warwera, gamosaxuli saxeobebi, pirobiTi aRniSvnebi, detalebis masala, 
nakerebis mimarT wayenebuli teqnikuri moTxovnebi.

_ ormxrivi nakeri nawiburebis gamoyvanis gareSe, kaTeti 
5 mm, Sesrulebuli rkaluri SeduRebiT 500 mm nakeris sig-
rZiT;

_ nakeri nawiburebis gamoyvanis gareSe, kaTetiT 5 mm, 
Wadrakulad ganlagebuli ubnebiT, Sesrulebuli rkal-
uri SeduRebiT.

xeliT SeduReba naxazze asoTi ar gamoisaxeba. Tu yvela nakeri erTi 
standartiT sruldeba, maSin gamotanili xazis Taroze standartis Cveneba 
aucilebeli ar aris. amisaTvis saWiroa mxolod saTanado miTiTeba naxazis 
SeniSvnaSi.
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ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqstSi ar CaweroT, gamoiyeneT calke furceli.

1.	erTi gavliT daduRebuli an gamdnari SenaduRi nakeris liTons ewodeba:

a)	burTula;
b)	gorgolaWi;
a)	lilvaki;
d)	cxrafurcela.

2.	SenaduRi nakeri, romelic aiTvisebs eqspluataciur datvirTvebs:

a)	ZiriTadi;
b)	SemakavSirebeli;
a)	muSa;
d) cxeli.

3) detalebis liToni, romelic eqvemdebareba SeduRebiT SeerTebas:

a) misarTi;
b) ZiriTadi;
g) damatebiTi;
d) eleqtroduli.

4) SenaduRi konstruqciis nawili, romelSic SeduRebulia erTmaneTs mide-
buli elementebi:

a) damatebiTi liToni;
b) ZiriTadi liToni;
g) SenaduRi nakeri;
d) SenaduRi maryuJi.

5) Senadnobi, warmoqmnili gadamdnari ZiriTadi an ZiriTadi da danaduRi 
liTonebiT:

a) nakeris liToni;
b) misarTi liToni;
g) lilvaki;
d) daduRebuli liToni.

6) nawiburis cerobis kuTxe Cveulebrivad aris:

a) 3-50;	 b) 60-900;
g) 30-500;	 d) 90-1800

7) SesaduRebeli liTonis sisqeze damokidebulebiT SesaduRebel element-
ebs torsebs Soris RreCo unda iyos:

a) 0-5 mm;	 b) 6-10 mm;
g) 11-12 mm;	 d) 15-20 mm.

8) nawiburebis dablagveba liTonis sisqeze damokidebulebiT Cveulebriv 
aris:

a) 1-3 mm;	 b) 2-6 mm;
g) 7-10 mm;	 d) 15-20 mm.

9) pirobiTi niSniT ù naxazze aRiniSneba nakeri:
a) wyvetili;
b) mosapirkeTebeli;
g) samontaJo;
d) mosaWidis magvari.
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nakeris xeliT SeduRebis teqnika da reJimebi 

sxvadasxva sivrciT mdebareobaSi

am TavSi gaecnobiT xeliT ele-
qtrorkaluri SeduRebis teqnika-
sa da reJimebs nakeris sxvadasxva 
sivrciT mdebareobaSi, kerZod, qve-
da, vertikalur, horizontalur da 
Weris mdebareobebSi. nakeris sivr-
ciTi mdebareobis saerTaSoriso 
aRniSvnebs, SenaduRi SeerTebebis 
saxeebs, naxazze maTi aRniSvnis we-
sebs, eleqtrodis diametrisa da de-
nis Sesabamisad SeduRebis reJimis 
SerCevas. aseve gaecnobiT nakeris 
sxvadasxva sivrciT mdebareobaSi 
SeduRebis SeswavlisTvis saWiro 
praqtikuli mecadineobis saswav-
lo elementebs.

nakeris sivrciTi mdebareobis 

saerTaSoriso pirobiTi 

aRniSvnebi

amJamad miRebuli nakeris sivrciTi 
mdebareobis saerTaSoriso pirobiTi 
aRniSvnebi naCvenebia qvemoT mocemul 
naxazze.

6

1

3

2
4

5
nakeris sivrciTi mdebareobis 

saerTaSoriso pirobiTi aRniSvnebis sqema:
1 – Weris; 2 – vertikaluri, qvevidan 
zeviT; 3 – vertikaluri sibrtyeze 
horizontaluri; 4  – kuTxuri da 
tesebri nakerebi; 5 – qveda;
6 – vertikaluri, zevidan qveviT.

miRebulia, agreTve denis Semdegi 

pirobiTi aRniSvnebi:

~ - cvladi deni;

= /+/ - Seqceuli polarulobis 

mudmivi deni;

= /-/ - pirdapiri polarulobis 

mudmivi deni;

= - nebismieri polarulobis 

mudmivi deni;

=, /-/, ~ - pirdapiri polarulobis 

mudmivi an cvladi deni;

=, ~ - nebismieri polarulobis 

mudmivi an cvladi deni.

nakeris qveda mdebareobaSi 

xeliT SeduRebis teqnika da 

reJimebi

nakeris formirebis yvelaze kargi 
pirobebia xeliT qveda mdebareoba-
Si SeduRebisas. SeduRebis denis si-
dides irCeven liTonis markis, ele-
qtrodis diametris, SesaduRebeli 
liTonis sisqis, SeerTebis saxis, 
sivrceSi nakeris mdebareobisa da 
sxva faqtorebis gaTvaliswinebiT. sa-
survelia, SeduReba yovelTvis vawar-
mooT rac SeiZleba maqsimalur denis 
Zalaze. qveda mdebareobaSi SeduRebi-
sas denis Zalis SesarCevad gamoiy-
eneba Semdegi damokidebuleba.

I
Sed.

=50d
el
, an I

Sed.
=(20+6d

el
)d

el
,

sadac SeduRebis deni izomeba am-
perobiT, eleqtrodis diametri _ 
mm-obiT. eleqtrodis pasportsa an 
sertifikatebSi miTiTebuli Se-
duRebis denis sidide saorientacioa. 
qvemot mocemul cxrilSi miTiTebu-
lia maqsimaluri rekomendebuli Se-
duRebis denis sidideebi eleqtrodis 
diametris mixedviT
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maqsimaluri rekomendebuli SeduRebis deni eleqtrodis diametris 
mixedviT

eleqtrodis diametri 
d
el
, mm

denis Zala I
Sed.

, a eleqtrodis 
diametri d

el
, mm

denis Zala 
I
Sed.

, a
3

4

170

230

5

6

280

350

SeduRebis Sesabamisi reJimis SerCevisa da SemduReblis maRali 
kvalifikaciiT SesaZlebelia 4...6 mm sisqis liTonebis SeduReba nawiburebis 
gamoyvanis gareSe, magram teqnologiuri RreCos daWeriT. amisaTvis aucilebelia 
qvesadebis gamoyeneba an xeliT ukana nakeris miduReba. kidul mdgomareobaSi 
myofi pirapira nakeris SeduRebisas erTi gavliT SesaZlebelia 3 mm-mde 
sisqis liTonis furclebi, xolo 6 mm-is da meti sisqis liTonebis SeduReba 
xorcieldeba ori da meti gavliT – mravalSriani SeduRebiT.

qvemoT moyvanil cxrilSi mocemulia xeliT kidulad myofi pirapira 
nakeris SeduRebis reJimebi (erTi da ramdenime gavliT). nawiburebis SeduRebas 
awarmoeben ise, rom miiRon ara marto saimedod CaduRebuli fuZisa da 
SesaduRebeli nawiburebis nakerebi, aramed _ nakeris kargad formirebuli 
zedapiric. es miiRweva rkalis Tanabari naTebis uzrunvelyofiTa da 
eleqtrodis bolos mdovre gadaadgilebiT. sasurvelia SeduReba vawarmooT 
rac SeiZleba mokle rkaliT, radgan rkalis sigrZis zrda amcirebs SeduRebis 
siRrmes, zrdis gaSxefas, auaresebs rkalis arisa da Txevadi saSemduReblo 
liTonis abazanis dacvas haeris mavne zemoqmedebisagan. xeliT SeduRebisas 
rkalis sigrZes, Cveulebriv, amyareben eleqtrodis diametris mixedviT. kuTxuri 
nakerebis SeduRebis teqnika yvelaze martivia qveda, “navisebr” mdebareobaSi.

am nakeris SeduRebis teqnika da SeduRebis reJimebi igivea, rac qveda mde-
bareobaSi pirapira SeduRebisas.
pirapira nakeris SeduRebis rekomendebuli reJimebi

liTonis 
sisqe, mm

SeerTebis 
forma

Sreebis 
raodenoba

eleqtrodis 
diametri

denis Zala SeduRebis 
siCqare, 
m/sT

pirveli 
Sris

Semdgomi 
Sreebis

pirveli 
Sris

Semdgomi 
Sreebis

3
nawibur. 

gamoyvanis 
gareSe

1 4 - 180 - 12

6
V-magvari 
gamoyvaniT

1 4 - 200 - 7

10 igive 3 4 5 200 250 4
16 igive 6 4 6 200 320 2

20
X-magvari 
gamoyvaniT

8 4 6 200 320 1,6

SeduReba “navisebr” mdebareobaSi
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kuTxur mdebareobaSi nakeris Sesrulebis teqnika SedarebiT rTulia, 
SesaZlebelia kuTxis wvero SeuduRebeli darCes. es SesaZlebelia im 
SemTxvevaSi, rodesac SeduRebas iwyeben vertikaluri Tarodan da am dros 
Txevadi liToni ecema qveda Taros arasakmarisad gaxurebul zedapirs da 
xels uSlis masze rkalis pirdapir moqmedebas. amitom SeduReba aucileblad 

qveda Tarodan unda daviwyoT. Tanac, 
kuTxuri nakerebis SeduRebis procesSi 
eleqtrodi SesaduRebeli nawiburebis 
mimarT 450-iT unda iyos daxrili. amasTan 
SeduRebis procesSi aucilebelia 
misi gadaadgileba (gadaxra) xdebodes 
morigeobiT zeda da qveda Taroebze, 
ise rogorc es mocemulia naxazze.

kuTxuri nakeris Sesrulebis teqnika

6 mm-ze meti kaTetis mqone nakerebis 
kuTxur SeduRebas axorcieleben 
ramdenime gavliT (SriT). kuTxuri 
nakerebis SeduRebis reJimebi 
mocemulia cxrilSi.

nakeris 
kaTeti, mm

Sreebis 
raoden.

eleqtrodis diametri, 
mm

SeduRebis deni, a
SeduRebis 

siCqare, m/sTpirveli 
Sris

Semdgomi 
Sreebis

pirveli 
Sris

Semdgomi 
Sreebis

3

6

10

16

1

1

3

4

4

5

5

5

-

-

5

6

160

230

240

270

-

-

260

360

14

12

5

2,5

nawiburebis���������������������������������������������������������        ��������������������������������������������������������      calmxrivi�����������������������������������������������       ����������������������������������������������     an��������������������������������������������      �������������������������������������������    ormxrivi�����������������������������������     ����������������������������������   gamoyvaniT������������������������    �����������������������  tesebri����������������   ��������������� SeerTebebis����  ���Se-
duRebis rekomendebuli reJimebi mocemulia qvemoT cxrilSi.

gamoyvanis tipi liTonis sisqe, mm
Sreebis 

raodenoba
eleqtrodis 
diametri, mm

denis Zala, a

 

4

8

12

20

1

1-2

3-4

6-8

3-4

4-5

4-6

4-6

120-160

160-220

160-300

160-320
10

20

40

60

4

8

16

30

4-6

4-6

4-6

5-6

160-320

160-360

160-360

220-360
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vertikaluri nakeris SeduReba

vertikaluri SeerTebis nakeris xeliT eleqtrorkaluri SeduReba sakmaod 
gaZnelebulia, radgan Txevadi liToni iswrafvis dabla CamoRvenTisken. 
amitom aseTi nakerebi saWiroa rac SeiZleba SezRudul denze SeduRdes 
mokle rkaliT, vidre qveda mdebareobaSi.

vertikaluri nakeris kargi formirebisaTvis gadamwyveti mniSvneloba aqvs 
widis siblantis temperaturul damokidebulebas. igi SeirCeva eqsperimentulad 
eleqtrodis danafarSi widawarmomqmneli elementebis SeyvaniTa da aseTi 
nakerebis SeduRebis teqnikiT. siblante damokidebulia eleqtrodis danafaris 
Sedgenilobaze, xolo SeduRebis teqnika – SemduReblis kvalifikaciasa da 
Cvevaze.

vertikaluri nakeris SeduRebis procesSi eleqtrodis bolos periodu-
lad gadaaadgileben zeviT an nawiburis mxares, raTa widisa da liTonis 
abazanas mieces gamyarebis saSualeba.

vertikaluri nakeris SeduRebis sqema:
a – SeduRebis dasawyisi; b – eleqtrodis moZraobiT Txevadi liTonis wveTis 
dakaveba; g – eleqtrodis gadaadgileba “qvevidan zeviT” xerxiT SeduRebisas;
d - eleqtrodis gadaadgileba “zevidan qveviT” xerxiT SeduRebisas.

sasurvelia, vertikaluri nakerebi Sesruldes “qvevidan zeviT” SeduRebis 
xerxiT. am SemTxvevaSi qvemoT myofi Txevadi liTonisa da widis fena iWers 
gamdnari eleqtrodis wveTs da aZlevs mas CamoRvenTis saSualebas.

zogierT SemTxvevaSi vertikalur SeduRebas awarmoeben “zevidan qveviT” 
SeduRebis xerxiT am xerxiT SeduRebis Sesrulebisas rkali iWers wveTs da 
gamdnari liTonisa da widis abazanas CamoRvenTisagan.

vertikaluri nakeris SeduReba sasurvelia 3-4mm diametris eleqtrodebiT 
130...160 a deniT, e. i. deniT, romelic 15-20%-iT naklebia, vidre qvemoT SeduRebis 
SemTxvevaSi. eleqtrodis ganivi rxevebis amplituda (1,5-2,0) d

el
 (mm) unda iyos.

horizontaluri nakeris SeduReba

horizontaluri nakeris SeduReba xdeba vertikalur sibrtyeSi da xor-
cieldeba nawiburebis gamoyvaniT, rac aadvilebs process. SeduReba qvomoT 
mocemul naxazebze naCvenebi sqemebis mixedviT mimdinareobs.

vertikalur sibrtyeze horizontaluri 
nakeris SeduRebis sqema

horizontaluri nakeris SeduRebisas 
fenebis dadebis Tanamimdevroba
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rogorc wesi, horizontalur na-
kerebs aduReben grZivi lilvakebis 
dadebiT: pirveli lilvaki sruldeba 
3-4  mm, Semdgomi ki – 4-5 mm diametris 
eleqtrodebiT. SeduRebisas aucile-
belia Tvalyuri vadevnoT, raTa adgi-
li ar hqondes qveda nawiburebze Tx-
evadi liTonisa da widis CamoRvenTas, 
ramac SeiZleba gamoiwvios Seudno-
badoba an qveda nawiburis SeuduRe-
bloba.

Weris mdebareobaSi nakeris 

SeduReba

Weris mdebareobaSi nakeris Se-
duReba Sesrulebis TvalsazrisiT 
sakmaod rTuli procesia. aseTi na-
keris SeduReba aucilebelia rac 
SeiZleba mokle rkaliT 20-25%-iT na-
klebi deniT, vidre qvemo mdebareobis 
nakerisa. amisaTvis ZiriTadad gamoiy-
eneba 3-4  mm diametris eleqtrodebi. 
qvemoT mocemul naxazze naCvenebia 
Weris nakeris Sesrulebis da wveTis 
gadatanis sqematuri gamosaxulebebi. 
aseTi nakerebis SeduReba mxolod 
maRalkvalificiurma SemduRebelma 
unda Seasrulos.

Weris nakeris SeduRebis sqema:
a – eleqtrodis mdebareoba;
b – eleqtrodis moZraobis sqema; g – 
liTonis wveTis gadatanis
sqema Weris mdebareobaSi nakeris 
SeduRebisas.

liTonis dnobiT eleqtro

rkaluri SeduRebis teqnolo

gia. zogadi ganmartebebi

SeduReba ewodeba liTonis an sxva 
myari sxeulebis nawilebis iseT da-
kavSirebas, romlis Sedegadac miiReba 
aradasaSleli SenaduRi SeerTeba da 

romelic xorcieldeba SesaduRebeli 
nawilebis adgilobrivi an mTliani 
gaxurebis, plastikuri deformaciis 
an orive faqtoris erTdrouli moq-
medebiT, ris Sedegadac SesaerTebel 
zedapirze damyardeba atomTSorisi 
bmebi.

SenaduR nakersa da SeerTebas, na-
keTobis tipisa da daniSnulebis 
mixedviT gansxvavebuli moTxovnebi 
waeyeneba. es moTxovnebi ar SeiZleba 
Camoyalibdes zogadi saxiT. zoga-
di moTxovnebidan, romelic aucile-
belia SenaduRi SeerTebebisaTvis, 
aris saimedooba, muSaobisunarianoba 
eqspluataciis mTel periodSi da 
misi damzadebisaTvis saWiro minimal-
uri Sromatevadoba.

SenaduRi SeerTebis muSaobisunari-
anobaSi ZiriTadad igulisxmeba misi 
unari Sesabamis datvirTvebsa da sa-
muSao pirobebSi SeinarCunos eqsplu-
ataciis mTel periodSi aucilebeli 
da sakmao simtkice, gamZleoba da me-
degoba. SenaduRi SeerTebis simtkice 
ZiriTadad ganisazRvreba nakeris, mim-
debare zonisa da ZiriTadi liTonis 
meqanikuri TvisebebiT, myife mdgo-
mareobaSi gadasvlisadmi midrekile-
biT, nakeris formiTa da zomebiT, maT-
Si arsebuli defeqtebis saxeebiTa da 
sxv.

SeduRebis praqtikaSi arsebobs ara-
dasaSleli SenaduRi SeerTebis pro-
cesisaTvis damaxasiaTebeli ramdenime 
termini, romlebic ZiriTadi masalis 
da urRvevi SeerTebis ganmartebisaT-
vis gamoiyeneba:

1.	 SenaduRi SeerTeba – SeduRebiT Ses-
rulebuli aradasaSleli SeerTe-
ba. igi Seicavs nakers, mis mimde-
bare Termuli gavlenis SeerTebis 
zonas da ZiriTadi liTonis momi-
jnave ubans. Termuli gavlenis zo-
naSi ZiriTadi liTonis struqtura 
da sxva maxasiaTebeli Tvisebebi 
icvleba, rac did gavlenas axdens 
SenaduRi konstruqciis saerTo me-
degobaze.
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2.	 SenaduRi nakeri – SenaduRi 
SeerTebis ubani, romelic war-
moiqmneba SeduRebis procesSi Se-
duRebis abazanis kristalizaciis 
Sedegad.

3.	 daduReba – nakeTobis zedapir-
ze SeduRebis Sedegad liTonis 
garkveuli aradasaSleli fenis 
dadeba.

4.	 SeduRebis abazana – SenaduRi na-
keris nawili, romelSic SeduRebis 
procesSi liToni Txevad mdgo-
mareobaSia.

5.	 krateri – SeduRebis abazanaSi 
rkalis airis wnevis Sedegad war-
moqmnili CarRmaveba anu foso.

6.	 Termuli gavlenis zona – ZiriTa-
di liTonis is ubani, romelic 
SeduRebis procesSi ar dneba da 
romlis struqtura da Tvisebebic 
Secvlilia dnobiT SeduRebisas 
an Termuli Wris dros gaxurebis 
Sedegad.

7.	 ZiriTadi liToni – SesaduRebeli 
nawilebis liToni.

8.	 misarTi liToni – SeduRebis pro-
cesSi, SeduRebis abazanaSi ZiriTa-
di liTonis garda damatebiT Set-
anili liToni.

9.	 daduRebuli liToni - SeduRebis 
abazanaSi ZiriTad liTonze dam-
atebuli gadadnobili misarTi 
liToni.

10.	nakeris liToni – Senadnobi, ro-
melic warmoiqmneba ZiriTadi da 
daduRebuli liTonis urTierT-
gadadnobis an mxolod ZiriTadi 
liTonis gadadnobis Sedegad.

11.	SenaduRi – uwyveti liTonuri ka-
vSiri ZiriTadi liTonis SeduRe-
bul zedapirebs, nakeris Sreebsa 
da lilvakebs Soris.

12.	Sednobis zona – nakerisa da 
ZiriTadi liTonis sasazRvro zona, 
sadac amave dros aris nawilobriv 
Selxobili liTonis marcvlebi.
SenaduRi SeerTebis Tvisebebi 

ZiriTadad damokidebulia TviT na-
keris liTonisa da mis mimdebare 
Termuli gavlenis zonis Tvisebebze. 

garda amisa, SenaduRi konstruqciebis 
mdebareobaze garkveulwilad mo-
qmedebs Termuli gavlenis zonaSi 
(ZiriTadi liTonis momijnave uban-
sa da gardamaval zonaSi) arsebuli 
Zabvebi da plastikuri deformaciebi, 
romlebic gaxurebisa da gacivebis 
procesSi warmoiqmneba.

nakeris Sesrulebis da 

eleqtrodis manipulirebis 

teqnika

SeduRebis procesSi SemduRebeli 
eleqtrods sami mimarTulebiT unda 
amoZravebdes:

pirveli mimarTulebaa winsvliTi, 
eleqtrodis RerZis mimarTulebiT, 
riTac eleqtrodis dnobis siCqareze 
damokidebulebiT miiRweva rkalis 
ucvleli sigrZe;

moZraobis meore mimarTuleba _ na-
keris warmosaqmnelad eleqtrodis 
gadaadgileba lilvakis gaswvriv. am 
moZraobis siCqare dgindeba SeduRebis 
denis, eleqtrodis diametris, misi dno-

bis siCqaris, nakeris saxisa da sxva 
faqtorebis mixedviT. gadaadgilebis 
siCqaris sworad SerCevisas lilvakis 
sigane 2-3 mm-iT meti iqneba eleqtrodis 
diametrze. eleqtrodis ganivi moZrao-
bis gareSe SeduRebisas miRebul na-
kers lilvakuri an Zafisebri ewodeba 
da gamoiyeneba ZiriTadad mcire sisqis 
liTonebis SeduRebisas fuZe nakeris 
Sesasruleblad. garda amisa, aseTi na-
kerebi sasurvelia gamoyenebul iqnes 
daduRebisas da vertikalur sibrtye-
Si horizontaluri nakerebis Sesas-
ruleblad.

mesame mimarTuleba _ eleqtrodis 
ganivi rxeviTi moZraobebi. xSir SemTx-
vevaSi sasurvelia garkveuli siganis 
nakeris miReba. am mizniT SeduRebisas 
iyeneben eleqtrodis rxeviT moZrao-
bebs. Tu SeduReba nakeris RerZis 
mimarT yovelgvari xarvezis gareSe 
mxolod sworxazovani gadaadgile-
biT xorcieldeba, maSin nakeris sigane 
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mxolod SeduRebis deniTa da SeduRebis siCqariT ganisazRvreba da igi ele-
qtrodis diametris 0,8...1,5-s Seadgens. am xerxs iyeneben Txeli furclebisa da 
mravalSriani SeduRebis dros pirveli Sris fesvis nakeris Sesrulebisas. 
xSir SemTxvevaSi gamoiyeneba eleqtrodis diametris 1,5...4  mm toli siganis 
nakeri, rac eleqtrodis garkveuli rxeviT miiRweva. xeliT SeduRebisas ganivi 
moZraobis yvelaze gavrcelebuli saxeebi mocemulia naxzze qvemoT. pirveli 
oTxi (a, b, g, d) gamoiyeneba, Cveulebriv, nakeris miRebis mizniT, xolo texili 
xazebiT grZivi moZraobebi _ nawiburebis gamoyvanis gareSe furclebis Se-
duRebisas. eleqtrodis rxevis bolo or xerxs (e, v) mimarTaven im SemTxvevaSi, 
roca SesaduRebeli liTonis nawiburebis gaxureba savaldebuloa. aseTebia 
malegirebeli foladis furclebisa da nakeTobebis SeduReba.

eleqtrodis ganivi rxevebis ZiriTadi saxeebi

qvemoT mocemul naxazze naCvenebia pirapira SeerTebebis SeduRebis teqnika.

pirapira SeerTebebis SeduRebis teqnika:
a _ eleqtrodis vertikaluri ganlagebiT; b _ kuTxiT ukan ganlagebiT; g _ 
kuTxiT win ganlagebiT;
d: 1 _ SesaduRebeli nakeToba; 2 _ qvesadebi; 3 _ kuTxiT win eleqtrodis 
mdebareoba; 4  _ eleqtrodis vertikaluri ganlagebiT; 5 _ kuTxiT ukan 
eleqtrodis mdebareobiT; 6 _ fuZe nakeri
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nakeris sigrZis, Sesadu-
Rebeli liTonis markisa da 
sisqis, konstruqciis sixis-
tisa da a.S. mixedviT mra-
valSriani nakeris dadebis 
sxvadasxva saSualeba ar-
sebobs. magaliTad, sqeli 
liTonis konstruqciebis 
mravalSriani SeduReba Sei-
Zleba Sesruldes blokebiT 
(a), kaskadebiT (b) da gorakiT 
(g) (ixile naxazi qvemoT). 
naxazze A-Ti naCvenebia Se-
duRebis mimarTuleba, xolo 
isriT _ calkeuli Sris Se-
duRebis mimarTuleba; ci-
frebi 1....5 gviCvenebs Sreebis 
dadebis Tanamimdevrobas.

mravalSriani nakeris dadebis Tanmimdevroba:
a _ blokebiT; b _ kaskadebiT; g _ gorakiT

pirgadadebiTi SeerTebis SeduRebis teqnika

imis mixedviT Tu rogoria ZiriTadi liTonis Sedgeniloba, yoveli safex-
uris sigrZe 300...600 mm-is zRvrebSi icvleba. yoveli momdevno Sris dadeba 
xorcieldeba jer kidev gaxurebuli widis qerqmocilebul Sreze. amis Sem-
deg yoveli axali Sris dadebisas xdeba ZiriTadi nakeris liTonis gaxure-
ba, rac amcirebs gacivebis siCqares, riTac SesaZloa 15...20 mm-is sisqis Se-
duRebisas Tavidan aviciloT nakerSi cxeli bzarebis warmoqmnis albaToba. 
20...25 mm-sa da ufro meti sisqis foladebis SeduRebisas, bzarebis Tavidan 
acilebis mizniT, iyeneben SeduRebis kaskadur an gorakis sqemebs.

SeduRebis damTavrebisas rkalis swrafi gawyvetiT nakeris boloSi war-
moiqmneba krateri, romelSic Tavmoyrilia minarevebis sakmao raodenoba, gan-
sakuTrebiT ki araliTonuri CanarTebi, gogirdi da fosfori. es, TavisTavad, 
xels uwyobs bzarebis warmoqmnas, romlis Tavidan acilebis mizniT xdeba 
krateris CaduReba, e.i. eleqtrodis liToniT Sevseba an gamohyavT igi na-
keris miRma ZiriTad liTonebze. Tu SesaduRebeli liToni wrTobisadmi 
midrekilebiT xasiaTdeba, maSin, bzarebis Tavidan acilebis mizniT, krateris 
gamoyvana ZiriTad liTonSi yovlad dauSvebelia. krateris Sevseba saWiroa 
moxdes SeduRebis ciklis Sewyvetis gareSe. amisaTvis SeduRebis damTavrebi-
sas unda Sewydes eleqtrodis gadaadgileba da mowodeba, rac gamoiwvevs 
rkalis TandaTanobiT dagrZelebas da mis bunebriv gawyvetas. am SemTx-
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SeduRebis reJimebis SerCeva 

eleqtrodis diametrisa da 

denis Sesabamisad

SeduRebis reJimSi igulisxme-
ba maCveneblebis jgufi, romlebic 
gansazRvravs SeduRebis procesis 
mimdinareobas da uzrunvelyofs sa-
surveli formis, xarisxisa da zomebis 
SenaduRi nakeris miRebas. Nnakeris 
zomebi da forma arsebiTad gansaz-
Rvravs bzarebis warmoqmnisadmi mis 
mdgradobas, ZiriTadi liTonidan na-
kerisken gadasvlis simdovres da 
amiT SemoWris, SeuduReblobisa da 
sxva defeqtis warmoqmnis albaTobas.

dadgenilia, rom nakeris daduRebis 
forma da zomebi damokidebuli ar 
aris nakeris tipze. magaliTad, “navis” 
wesiT SeduRebuli tesebri SeerTebis 
kuTxuri nakeris forma da zomebi 
praqtikulad mTlianad emTxveva 90o-
iT gadaxsnili nawiburebis mqone pi-
rapira nakers.

SeduRebis reJimis ZiriTad maCvene-
blebs miekuTvneba eleqtrodis di-
ametri, denis Zala, rkalis Zabva da 
SeduRebis siCqare, xolo damatebiT 
maCveneblebs _ denis saxe da po-
laroba, dafaruli eleqtrodis tipi 
da marka, eleqtrodis daxris kuTxe, 
ZiriTadi liTonis winaswari gax-
urebis temperatura, rkalis dacvis 
saxeoba da sxv.

xeliT SeduRebisa reJimebis Ser-
Ceva ZiriTadad warmoebs eleqtrodis 
diametrisa da SeduRebis denis mixed-
viT. SeduRebis siCqare da rkalis 
Zabva dgindeba uSualod SemduReb-
lis mier SesaduRebeli nakeTobebis 
SeerTebis saxis foladisa da ele-
qtrodis markis, nakeris sivrciTi mde-
bareobisa da sxvaTa gaTvaliswinebiT. 
eleqtrodis diametri SeirCeva Sesa-
duRebeli liTonis sisqis, nakeris 
tipisa da sxvaTa mixedviT. magali-

Tad, qvemo mdebareobaSi 4  mm sisqis 
furclebis pirapira SeduRebisas 
eleqtrodis diametri SesaduRebeli 
liTonis sisqis toli aiReba. ufro 
meti sisqis liTonis nakeTobebis Se-
duRebisas iyeneben 4...6 mm diametris 
eleqtrodebs. 6 mm-ze meti diametris 
eleqtrodebi xeliT SeduRebis Sem-
TxvevaSi ar gamoiyeneba, radganac Ses-
aZlebelia araSeduRebadi ubnebisa 
(ZiriTadad fuZis nakeris) da nakeris 
liTonSi didi svetisebri kristal-
uri struqturis warmoqmna, rac amci-
rebs nakeris xarisxs.

mravalSriani pirapira da kuTxuri 
nakeris pirveli Sre anu fuZis nakeri, 
sruldeba 2...4  mm-is diametris ele-
qtrodiT, xolo Semdegi Sreebi Sedar-
ebiT didi diametris eleqtrodebiT, 
rac damokidebulia liTonis sisqesa 
da nawiburebis gamoyvanis saxeobaze.

SeduRebis deni ZiriTadad ele-
qtrodis diametris mixedviT SeirCeva 
da iangariSeba formuliT

I=Kd,

sadac K proporciulobis koefici-
entia, romelic damokidebulia denis 
saxeobaze, mis polarobaze, eleqtro-
dis mavTulis an Reris diametrsa da 
dafarvis an flusis saxeze (xeliT 
SeduRebisaTvis K=35...60 a/mm); d ele-
qtrodis diametria, mm.

avtomaturi da naxevrad avtoma-
turi SeduRebisas SeduRebis proce-
sis mdgradobisa da rkalis sigrZis 
mudmivobisaTvis, garda denis Zalis 
zrdisa aucilebelia eleqtrodis ma-
vTulis miwodebis siCqaris gazrda, 
rac gamoiwvevs nakeris amozneqilo-
bis simaRlis zrdas. am SemTxvevaSi 
SeduRebis deni

I=h/K,

sadac h CaduRebis saWiro siRrmea, 
mm; K proporciulobis empiriuli 
koeficientia. misi mniSvnelobebi mo-
cemulia cxrilSi.

flusis qveS SeduRebisaTvis pro-
porciulobis

K koeficientis mniSvnelobebi

vevaSi krateris adgilas miiReba 
nakeris toli simaRlisa da parame-
trebis mqone daduRebuli liTonis 
lilvaki.



170

denis saxe

da polaroba

eleqtrodis 
mavTulis 

diametri, mm

K, mm/100a

nawiburebis 
gamoyvaniT tes-
ebri da pira-
pira SeerTeba

nawiburebis gamo-
yvanis gareSe pira-
pira SeerTebebisa 
da daduRebisaTvis

cvladi
5 1,5 1,1

2 2 1

mudmivi, 
Seqceuli 
polarobis

5 1,75 1,1

mudmivi, 
pirdapiri 
polarobis

5 1,25 1

cvladi 5 1,55 1,15

SeduRebis SedarebiT dabali deni iwvevs rkalis arastabilurobas. es 
ukanaskneli ki TavisTavad warmoqmnis araSeduRebad ubnebs, rac amcirebs 
nakeris xarisxsa da mis meqanikur Tvisebebs. Zalze maRali SeduRebis deni 
ki iwvevs SeduRebisas eleqtrodis gaxurebas, zrdis misi dnobis siCqaresa da 
SeduRebis procesSi eleqtrodis liTonis gaSxefas, rac auaresebs nakeris 
formirebis xarisxs. K-s sidideze moqmedebs eleqtrodis dafarvis saxe: air-
warmomqmneli dafarvisaTvis K-s mniSvneloba SedarebiT dabalia, vidre widis 
warmomqmneli dafarvisaTvis.

vertikaluri da horizontaluri 
SeduRebisas, qvemo mdebareobaSi Se-
duRebasTan SedarebiT, SeduRebis aba-
zanidan Txevadi liTonis CamoRvris 
Tavidan acilebis mizniT saWiroa Se-
duRebis denis 5...10%-iT, xolo Weri-
seuli SeduRebisas _ 10...15%-iT Sem-
cireba.

nakeri xasiaTdeba CaduRebis formi-
sa (Ψ=e/h) da amoburculobis koefi-
cientebiT (b=e/q).

nakeris geometriuli parametrebi

nakeris CaduRebis formisa da 
amoburculobis (gaZlierebis) koe-
ficientebis ricxobriv monacemebs 
adgenen SesaduRebeli nakeTobebis 
daproeqtebisas. magaliTad, xeliT Se-
duRebisas nakeris formis koefici-
enti SesaZloa iyos 1-dan 20-mde.

eleqtrodis diametris SesarCevad 
qvemoT mocemulia praqtikuli reko-
mendaciebi:

pirapira SeduRebisas

detalis sisqe 1.5...2 3 4...8 9...12 13...15 16...20 20

eleqtrod. diametri, mm 1.6...2 3 4 4...5 5 5...6 6

sqeli furclebis xeliT SeduRebis SemTxvevaSi Sreebis raodenobis 
gansazRvrisas mxedvelobaSi unda miviRoT, rom erTi gavliT daduRebuli 
liTonis maqsimaluri ganivkveTis farTobi ar aRemateba 30...40 mm2-s. kuTxuri 
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nakeris kaTeti, mm 3...4 5...6 7...10 12...20 20...30 30

k
g

1.5 1.35 1.25 1.15 1.10 1.05

pirapira SeduRebisas erTi gavliT miRebuli nakeris ganivkveTis farTobi, 
romlis drosac uzrunvelyofili unda iqnes formirebis optimaluri piro-
bebi, ase iangariSeba:

pirveli gavlisaTvis (fuZe nakeris dadebisas)
F
1
=(6...8)d

e

Semdegi SreebisaTvis
F
n
=(8...12)d

e

sadac d
e
 eleqtrodis diametria, mm; n _ Sreebis ricxobrivi gamosaxuleba 

(1,2,3 da a.S.).
gamoyvanilnawiburiani pirapira SeerTebebis SeduRebisas nakeris Sreebis 

raodenobis gansasazRvravad aucilebelia yoveli Sris daduRebuli liTo-
nis ganivkveTis saerTo farTobis gaangariSeba (ixile naxazi qvemoT):

F
d
=2F¢+F´+F´´

da tesebri SeerTebebis mravalSriani SeduRebisas saWiroa Sreebis saerTo 
farTobis (F

d
) codna, romelic Semdegi formuliT gamoiangariSeba:

F
d
=k

g
·k2/2

sadac k
g
 koeficientia, romlis mniSvnelobac nakeris kaTetis mixedviT 

SeirCeva; k nakeris kaTetia, mm. k
g
-s mniSvneloba SeirCeva empiriulad nakeris 

kaTetis mixedviT:

nawiburebis V-s msgavsi gamoyvaniT pirapira nakeris ganivkveTis forma

amrigad, Tu cnobilia daduRebuli liTonis ganivkveTis saerTo farTobi 
da pirveli da yoveli Semdgomi Sris ganivkveTis farTobebi, Sreebis ricxvi 
SesaZloa Semdegi gamosaxulebiT ganvsazRvroT:

n=( F
d
+ F

1
)/F

n
+1

ganvixiloT rkaluri SeduRebisas sxvadasxva faqtoris gavlena nakeris 
formasa da zomebze. nakerze reJimis erTi parametris gavlenis ganxilvisas 
vgulisxmobT, rom sxva yvela danarCeni parametri mudmivia.

Zabvis gazrdiT abazanis zomebis zrda da CaduRebis siRrmis Semcireba 
gamowveulia rkalis efeqturi margi qmedebis koeficientis SemcirebiTa da 
SeduRebis abazanis zedapirze rkalis aqtiuri laqis e.w. xetialis zrdiT. 
qvemot mocemul naxazze sqematuradaa gamosaxuli nakeris siganis damokide-
buleba rkalis Zabvaze cvladi denis SemTxvevaSi.
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cvladi deniT SeduRebisas nakeris geometriuli zomebis damokidebuleba rkalis 
Zabvaze

SeduRebis nakeris geometriuli parametrebis damokidebuleba rkalis denis 
parametrebze
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SeduRebis siCqare. dadgenilia, rom rkalis mudmivi Tburi simZlavris Sem-
TxvevaSi SeduRebis siCqaris cvlileba sagrZnob gavlenas axdens saSemduRe-
blo abazanisa da nakeris zomebze.

amrigad, SeduRebis siCqaris cvlilebis gavlena CaduRebis siRrmeze rTu-
li xasiaTisaa. magaliTad, SeduRebis dabal siCqareebze (1...1,5 m/sT xeliT Se-
duRebisa da 10...12 s/sT _ flusis qveS SeduRebisas) SeimCneva CaduRebis minim-
aluri siRrme. es movlena dakavSirebulia abazanaSi rkalis fuZidan Txevadi 
liTonis intensiur gamodevnaze. am dros rkalis ZirSi warmoiqmneba Txevadi 
liTonis garkveuli fena, romelic winaaRmdegobas uwevs ZiriTadi liTonis 
dnobas. konkretul pirobebSi SeduRebis siCqaris Semdgomi gazrda iwvevs Ca-
duRebis siRrmis zrdas. magaliTad, dadgenilia, rom flusis qveS SeduRebis 
SemTxvevaSi SeduRebis siCqaris 10-dan 25 m/sT-mde zrda iwvevs CaduRebis 
siRrmis gazrdas, xolo Semdgomi zrda, piriqiT, amcirebs CaduRebis siRrmes. 
SesaZloa es movlena damokidebuli iyos grZivi energiis Semcirebaze

nakeris siganisa da CaduRebis siRrmis damokidebuleba SeduRebis siCqareze
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SeduRebis eleqtrodis daxris kuTxis (a) gavlena SeduRebis abazanisa da nakeris 
formirebaze:

a _ vertikalur mdgomareobaSi; b _ kuTxiT win; g _ kuTxiT ukan

Tu a<90o-ze, maSin SeduRebas awarmoeben kuTxiT win (a). am SemTxvevaSi 
rkalis wneva gamodevnis Txevad liTons abazanis wina (Tavis) mxares. es 
ukanaskneli amcirebs rkalidan ZiriTad liTonze siTbos gadacemasa da Ca-
duRebis siRrmes; Tu a>90o-ze, maSin SeduRebas axdenen kuTxiT ukan (b). am 
dros rkalis wneva gamodevnis Txevad liTons abazanis Tavidan kudisaken. es 
ki TavisTavad zrdis ZiriTad liTonze siTbos gadacemas, rac iwvevs Sesadu-
Rebeli liTonis swraf dnobasa da CaduRebis siRrmis gazrdas.

amrigad, SeduRebis siCqaris zrdiT nakeris sigane mcirdeba, rac ganpirobe-
bulia rkalis e.w. “xetialis” SemcirebiT.

SeduRebis procesSi mudmivi denis Zalis dros eleqtrodis diametri 
gansazRvravs rkalis xetialsa da xurebis laqaSi energiis simkvrives, amitom 
eleqtrodis diametris zrdiT rkalis dawola Txevad liTonze mcirdeba. es 
ki iwvevs CaduRebis siRrmis Semcirebasa da abazanis siganis gazrdas.

eleqtrodis daxris kuTxe. nakeris RerZis mimarT eleqtrodis daxris 
kuTxe sagrZnob gavlenas axdens SeduRebis abazanisa da nakeris zomebze.
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ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqstSi ar CaweroT, gamoiyeneT calke furceli.

1. saglini masalis deformaciis Tavidan asacileblad tardeba Semdegi 
teqnologiuri operciebi:

1) Wra; 2) sworeba;
3) moniSvna; 4) gasufTaveba.

2. detalebis awyoba SeduRebiT sruldeba mokle nakerebiT, romlebsac 
uwodeben:

1) damakavSirebels; 2) muSas;
3) mosaWids; 4) flangurs.

3. SesaduRebeli denis Zalis zrdiT CasaduRebeli liTonis siRrme:

1) izrdeba; 2) mcirdeba;
3) ar icvleba; 4) udris nuls.

4. rkalze Zabvis zrdiT saSemduReblo nakeris sigane:

1) izrdeba; 2) mcirdeba;
3) ar icvleba; 4) udris nuls.

5. ra mizniT gamoiyeneba ukusafexurovani SeduReba:

1) eleqtrodebis ekonomiis; 2) warmadobis zrdis;
3) deformaciebis Semcirebis; 4) Termuli damuSavebis.

6. “kuTxiT ukan” SeduRebisas CaduRebis siRrme:

1) izrdeba; 2) mcirdeba;
3) ar icvleba; 4) udris nuls.

7. “aRmarTze” SeduRebisas CaduRebis siRrme:

1) udris nuls; 2) mcirdeba;
3) ar icvleba; 4) iqrdeba.

8. vertikaluri nakerebis Sesrulebisas ZiriTadi xerxebia:

1) “qvemodan zemoT”; 2) “zemodan qvemoT”;
3) “kuTxiT win”; 4) “kuTxiT ukan”.

9. “zemodan qvemoT” vertikaluri nakeris Sesrulebisas gamoiyeneba ele-
qtrodebi, romelTa danafaria:

1) mJava; 2) fuZe;
3) rutilis; 4) celulozas.

10. Weris mdebareobis SeduRebisas qveda mdebareobis SeduRebasTan Sedar-
ebiT aucilebelia:

1) gaizardos eleqtrodis diametri;
2) Semcirdes SesaduRebeli denis Zala;
3) gaizardos rkalis sigrZe;
4) gamoyenebul iqnes sxva kvebis wyaro.
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praqtikuli mecadineobis saswavlo elementebi 
nakeris sivrciT sxvadasxva mdebareobaSi SeduReba

firfitebis pirapira SeduReba qveda mdebareobaSi (erTSriani 

SeduReba)

1. praqtikuli mecadineobisaTvis qvemoT mocemuli cxrilis Sesabamisad 
SearCieT eleqtrodebi.

dafarvis saxe
SesaduRebeli deni

denis saxe polaruloba

 rutilur-fuZe
~ (cvladi)

= (mudmivi)
+ (uku)

B-fuZe = +

 rutilur-mJava ∼ +

SeniSvna: praqtikuli mecadineobisaTvis SesaZlebelia gamoyenebul iqnes 
nebismieri analogiuri tipis eleqtrodi.

2. qvemoT mocemuli cxrilidan SesaduRebeli liTonis sisqis mixedviT 
SearCieT eleqtrodis diametri.

SesaduRebeli liTonis 
sisqe, mm

1-2 3 ³4-5

eleqtrodis diametri, mm 1,5-2,5 3 3-4

SeniSvna: 4  mm sisqis liTonis SesaduReblad rekomendebulia 3 mm diame-
tris mqone eleqtrodebis gamoyeneba.

3. SeduRebis win gamowviT eleqtrodebi qvemoT mocemul cxrilSi miTiTe-
buli reJimis Sesabamisad.

danafaris 
saxe

gamowvis reJimi
gamowvis Semdeg vargisianobis xan-
grZlivoba Senaxvisas, dRe-Rame

wrTobis 
temperatura, 

oC

wrTobis 
dro, saaTi

hermetul 
taraSi

saSrob 
karadaSi 
t=60÷100oC 
dros

gamTbar 
SenobaSi 

t=≥17oC pi-
robebSi

fuZe 360÷400 2.0 SeuzRudavi SeuzRudavi 5

rutiluri 150÷190 1.0 _ _ 15

mJava 150÷200 1.0 _ _ 15

4. moamzadeT samuSaod SeduRebis posti cvladi an mudmivi denis wyaro-
dan kvebis uzrunvelyofiT.

5. mocemuli eleqtrodis diametris mixedviT qvemoT mocemuli cxrilis 
mixedviT SearCieT SesaduRebeli deni.

liTonis sisqe, 
mm

eleqtrodis 
diametri

nakeris tipi denis Zala, a

3÷4
3

4

calmxrivi

_

100÷140

160÷200
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SeniSvna: 4  mm sisqis liTonis SesaduReblad gamoiyeneT iseTi eleqtro-
debi, romelTa diametri SesaduRebeli liTonis diametris tolia.

6. 3 mm diametris eleqtrodebisaTvis cvladi denis kvebis wyaros regula-
toriT an balasturi reostatiT mravalpostiani mudmivi denis kvebis wyaros 
gamoyenebisas SesaduRebeli denis Zala daayeneT I

Sed
=100÷140 amperze.

•	 denis Zala ufro zustad daaregulireT SeduRebis procesSi saSem-
duReblo abazanisa da rkalis wvis mdgomareobis Sesabamisad.

7. gaikeTeT xelTaTmanebi, moirgeT damcavi niRabi Suqfiltriani miniT, 
CarTeT ventilacia.

8. CaamagreT eleqtrodis SiSveli bolo eleqtrodis damWer tuCebSi da 
miuerTeT kabeli kvebis wyaros.

9. SesaduRebeli firfitebi kabeliT miuerTeT kvebis wyaros.
10. CarTeT qselis Camrazi an avtomati.

moemzadeT SeduRebisTvis!

11. samuSao magidaze akrifeT, daamagreT da daadeT mosaWidebi 4x50x300 
mm zomis firfitebs (cerobis gareSe) (ixile naxazi qvemoT).

•	 nawiburebs Soris RreCo daayeneT ≤3 mm.
•	 SesaduRebeli nawiburebis Tavsa da bolos daadeT ≈30 mm sigrZis mosaWidebi.

12. aRagzneT (aanTeT) saSemduReblo rkali:
•	 aanTeT rkali SesaduRebeli nawiburebis marcxena boloSi. eleqtrodi dai-
WireT SesaduRebeli zedapiris perpendikularulad.

SeniSvna: rkalis anTebisas eleqtrodis perpendikularuli mdebareoba 
xels uwyobs SesaduRebeli nawiburebis swraf lRobas.

13. saSemduReblo rkali aRagzneT erT-erTi meTodiT:
•	 SesaduRebel zedapirze eleqtrodis SexebiT (mokle CarTviT) da Semdeg 
zedapiridan 3-4  mm-iT misi swrafi mocilebiT warmoqmnili rkalis naTebis 
mocemuli sididis SenarCunebiT (ixile naxazi qvemoT, a) an

•	 eleqtrodis bolos “gakvriT” _ “asanTis anTebis” msgavsad (ixile naxazi 
qvemoT, b).
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15. SeduReba ganaxorcieleT SeZlebi-
sdagvarad mokle rkaliT (l=3÷5 mm)

SeniSvna:
•	 rkalis sigrZe mniSvnelovan gav-
lenas axdens SeduRebis xarisxze.

•	 mokle rkali anTia Tanabrad da 
mSvidad, uzrunvelyofs nakeris 
xarisxs, rac miiRweva gamdnari 
liTonis wveTis rkalis Sualed-
Si swrafi gavliT.

•	 mokle rkalis dros liToni nak-
lebad iJangeba da xdeba misi da-
azoteba.

•	 zedmetad mokle rkali iwvevs 
eleqtrodis “miyinvas”, rkali 
wydeba, irRveva SeduRebis proce-
si.

•	 “miyinuli” eleqtrodis bolos 
mowyveta SesaZlebelia misi mar-
jvniv da marcxniv mobrunebiT.

•	 grZeli rkali aramdgradia da 
iwvis damaxasiaTebeli SiSiniT. 
am dros Cadnobis siRrme arasak-
marisia, SeimCneva Txevadi liTo-
nis gaSxefeba da daazotebis pro-
cesi intensiurad mimdinareobs. 
miiReba uformo nakeri, romelic 
Seicavs Jangeulebis did raode-
nobas.

16. SeduRebis procesi warmarTeT 
marcxnidan marjvniv!
•	 SeduRebisas eleqtrodi unda mde-
bareobdes “kuTxiT win”.

SeniSvna:
•	 eleqtrodis aseTi mdebareoba 
uzrunvelyofs SeduRebuli na-
keris gamdnari widis feniT Tx-
evadi liTonis Tanabar dafarvas 
da widis rkalis win, liTonze 
CaRvenTas.

17. SeaduReT:
•	 umniSvnelo ganivi moZraobiT, rom-
lis drosac eleqtrodi gadafara-
vs orive nawiburis Reros diametrs 
½-iT (ixile naxazi qvemoT).

•	 mokle rkaliT, e.w. “dayrdnobis” 
meTodiT.

•	 erTi gavliT.

yuradReba! eleqtrodis Sexeba 
nakeTobis zedapirTan unda iyos 
myisieri, radgan winaaRmdeg SemTx-
vevaSi is miewebeba, rogorc ityvian, 
“mieyineba” zedapirs.

14. rkalisa da gamdnari saSemduRe-
blo liTonis abazanis warmoqmni-
sTanave eleqtrodi SeduRebis mimar-
TulebasTan daxareT 10÷20o-iT.

SeniSvna:
•	 rkalis aRgznebis Semdeg Zabva 18÷32 
voltamde ecema;

•	 SeduRebis didi denis Sedegad ele-
qtrodis bolo swrafad dneba.



179

SeniSvna:
•	 ganivi rxeva uzrunvelyofs nawi-
burebis Tanabar gaxurebasa da 
maT saimedo gadnobas.

•	 ganivi rxevisas rkali unda gamo-
diodes SesaduRebeli nawibu-
rebis zedapirze.

18. SeduRebis mimarTulebiT ele-
qtrodis moZraobis siCqare unda See-
sabamebodes eleqtrodis dnobis siC-
qares.

SeniSvna:
•	 eleqtrodis�������������������   ������������������ gadaadgilebis�����  ����siC-
qare ar unda iyos didi, radgan 
liToni ver moaswrebs ZiriTad 
liTonTan����������������������    ���������������������  Sednobas�������������  , ����������� ramac������  �����Sesa-
Zloa SeuduRebloba warmoqmnas.

•	 eleqtrodis�������������������   ������������������ gadaadgilebis�����  ����mci-
re������������������������������ �����������������������������siCqaris��������������������� ��������������������SemTxvevaSi��������� ��������SesaZle-
belia liTonis gadaxureba da 
gadaweva, nakeri miiReba farTo da 
ecema�������������������������    ������������������������  SeduRebis���������������   �������������� procesis������  �����mwar-
moebluroba.

•	 aucilebelia������������������� ������������������SesaduRebeli������ �����nawi-
burebis������������������������� ������������������������kargi������������������� ������������������da���������������� ���������������Tanabari������� ������Sedno-
ba, radgan winaaRmdeg SemTxvevaSi 
SeiZleba warmoiqmnas CanaWrebi 
zeda������������������������    �����������������������  nawiburebze������������   ����������� da���������  ��������SeuduRe-
bloba qvedebze.

19. SecvaleT eleqtrodi rkalis 
gawyvetis Semdeg.
•	 eleqtrodis Secvlisas rkalis 
gawyvetamde CaaduReT krateri.

•	 krateris SeduRebisaTvis SewyviteT 
eleqtrodis gadaadgileba da miwo-
deba, gaWimeT rkali mis bunebriv 
gawyvetamde (ixile naxazi qvemoT, a), 
an 10÷15 mm-is manZiliT gadaaadgileT 
ukan nakeris liTonze da gawyviteT 
rkali (ixile naxazi qvemoT, b).

yuradReba! kategoriulad akrZa-
lulia krateris gamoyvana Sesadu-
Rebeli nakeTobis (firfitis) zeda-
pirze.

20. eleqtrodis Secvlis Semdeg 
rkali ganmeorebiT aanTeT nakeris 
zedapirze krateridan 10÷15 mm-iT Se-
duRebis mimarTulebis sawinaaRmde-
god.
•	 gaadneT nakeTis zeda nawili.
•	 swrafi moZraobiT gamdnar 
nawiburebze gadaanacvleT rkali 
CaduRebuli krateris mxares.

•	 gadaadgileba awarmoeT 
Seusveneblad.

•	 ganagrZeT SeduRebis procesi.

	 a	  b
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SeniSvna:
•	 nakeris fuZeze nawiburebi Tanab
rad unda iyos gamdnari gawvebisa 
da CamonaRvenTebis gareSe.

•	 nakers ar unda hqondes Tia, CanaW-
rebi, SeuduRebloba an sxva de-
feqti.

10 mm sisqis firfitebis qveda mdebareobaSi pirapira 

SeerTeba (mravalSriani SeduReba)

23. fl-3; fl-20 da sxva markis foladis firfitebis SesaduReblad SearCi-
eT foladis tipi da marka.

SeniSvna:
•	 nakeris fuZis SesaduReblad rekomendebulia 3 mm diametris eleqtrodebi.
•	 Sesavsebi da mosapirkeTebeli fenebisaTvis _ 4  mm diametris.

24. gamowviT eleqtrodebi qvemoT moyvanil cxrilSi mocemuli reJimiT.

danafaris 
forma

gamowvis reJimi
gamowvis Semdeg Senaxvis dasaSvebi 

xangrZlivoba

wrTobis 
t, oC

dayovneb. 
dro, sT

hermetul 
taraSi

saSrob 
karadaSi 
t=60-100 oC

gamTbar 
SenobaSi 
(dRe-Rame) 

t=≥17 oC
fuZe 360-400 2.0 SeuzRudavi SeuzRudavi 5

rutiluri 150-190 1.0 _ _ 15

21. SeduRebis damTavrebisTanave CaaduReT krateri
•	 SeduRebis damTavrebis Semdeg nakeris bolos mieciT rkalis dagrZelebis 
saSualeba.

•	 rkalis gaWimvas daamTxvieT liTonis nakerze 10÷15 mm-iT misi ukan gadaadg-
ileba.

•	 mieciT rkals bunebrivad gawyvetis saSualeba.
22. gaasufTaveT da daaTvaliereT nakeri!

•	 nakeri mTel sigrZeze unda iyos Tanabrad gaZlierebuli.
•	 gaZlierebis simaRle ≤3 mm-is farglebSi unda iyos, nakeris sigane ki _ »8 
mm (ixile naxazi qvemoT).

saSemduReblo abazana, zedxedi
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SeniSvna: gamowvis reJimi daazusteT eleqtrodis SefuTvis etiketis 
mixedviT.

25. moamzadeT samuSaod SesaduRebeli posti kvebis mudmivi denis wyaroTi.
26. qvemoT mocemuli cxrilis mixedviT SearCieT SesaduRebeli denis Zala 

eleqtrodis diametris mixedviT.

liTonis sisqe, mm
eleqtrodis 
diametri, mm

nakeris tipi denis Zala, a

10
3

4

calmxrivi

_

100÷140

160÷200

27. fuZe nakeris Sesasruleblad 3 mm diametris eleqtrodebisaTvis SeirCes 
denis Zala 100÷140 a.

28. SeasruleT 7÷10 punqtebis pirobebi.
29. 9.36 naxazis mixedviT samuSao magidaze aawyveT, daamagreT da daadeT 

mosaWerebi 10×50×300 mm zomis firfitebs. nawiburebis tipi V-sebri unda iyos, 
gadaxris kuTxe ki _ 55÷60o.
•	 dablagvebebs Soris daayeneT 1÷3 mm RriWo.
•	 3 mm diametris eleqtrodebiT SesaduRebeli nawiburebis Tavsa da boloSi 
daadeT 30÷40 mm sigrZis mosaWidebi.

30. SeaduReT nakeris fuZe:
•	 me-12 da me-13 punqtebSi miTiTebu-
li meTodiT erT-erT SesaduRebel 
nawiburze aRagzneT rkali.

•	 gadaanacvleT rkali meore nawi-
burze da SeduRebis msvlelobis 
mimarTulebiT daxareT eleqtrodi 
10÷20o-iT (ixile qvemoT mocemuli 
naxazi).

31. fuZe Sris SeduRebis Semdeg gawmindeT nakeris zedapiri liTonur bz-
invarebamde.
•	 fuZe nakeri gawmindeT abraziuli wriT an mavTulis jagrisiT.
•	 aRmoCenili forebi, napralebi da sxva saxis defeqtebi aucileblad unda 
aRmoifxvras.

nawiburebi V_s magvari cerobiT
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	 a	 b

akrZalulia! nawiburebis zeda-
piris farglebs gareT ZiriTadi 
liTonis zedapirze rkalis gamo-
yvana an xelaxla anTeba.

34. rkalis gawyvetamde eleqtrodis 
Secvlisas me-19 punqtis analogiurad 
CaaduReT krateri.

35. SeasruleT Semavsebeli Sreebis 
dadeba (ori Sre).
•	 yvela Semavsebeli Sris Sesrulebis 
Semdeg zevidan edeba mosapirkeTe-
beli Sre (ixile qvemoT mocemuli 
naxazi).

•	 4  mm diametric eleqtrodebis gam-
oyenebisas TiToeuli Semavsebeli 
Sris simaRle unda Seadgendes 4÷6 
mm-s.

•	 21-e punqtis Sesabamisad yvela 
Sris dasrulebis Semdeg daduRdes 
krateri.

•	 yoveli Sris dasrulebis Semdeg 
gawmindeT da daaTvaliereT nakeri.

36. gawmindeT da daaTvaliereT na-
keris zedapiri.
•	 nakeris sigane 14÷18 mm-is fargleb-
Si unda iyos.

•	 gaZlierebis simaRle 3 mm-s ar unda 
aRematebodes.

SeniSvna:
•	 SeduRebis procesSi guldasmiT 
adevneT Tvali nawiburebis Tana-
bar dnobas mTel sisqeze, gansa-
kuTrebiT qveda nawilis (I  Sris) 
_ nakeris fuZis nawiburebisas.

•	 rogorc fuZe, ise Semavsebeli da 
mosapirkeTebeli Sreebis SeduRe-
ba unda warimarTos mokle rka-
liT (≤4  mm) “dayrdnobis” wesiT.

32. Semavsebeli Sreebis SeduReba 
unda Sesruldes 2 fenad 4  mm diame-
tris eleqtrodebiT.
•	 Semavsebeli Sreebis SeduReba unda 
Sesruldes eleqtrodebis ganivi 
rxevebiT (ixile qvemoT mocemuli 
naxazi).

SeniSvna:
•	 eleqtrodis rxeviTi moZraobiT 
aregulireT siTbos ganawileba 
da SesaduRebeli nawiburis sa-
surveli gaxureba.

•	 ZiriTadi liTonis Cadnobis siR-
rme da nakeris formireba um-
Tavresad damokidebulia ele-
qtrodis ganivi rxevis saxeze.

•	 yuradReba miaqcieT, rom ar war-
moiqmnas nawiburis CanaWeri da 
Tia.

33. eleqtrodis Secvlis win Caadu-
ReT krateri:
•	 rkalis gamoyvaniT SesaduRebeli 
erT-erTi firfitis zedapirze 8 mm-
iT winweviT (ixile naxazi qvemoT, a),

•	 an SeduRebuli nakeris zedapirze 
rkalis 8÷10 mm-iT ukan gadaadgile-
biT (ixile naxazi qvemoT, b).
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mimarTeT instruqtors Tqven mier Sesrulebuli praqtikuli samuSaos 
Sesafaseblad

firfitebis pirapira SeduReba horizontalur mdebareobaSi 

(erTSriani SeduReba)

1. praqtikuli mecadineobisaTvis SearCieT eleqtrodebi.

mravalSriani nakeris ganivkveTi

•	 4  mm sisqis liTonis SeduReba sasurvelia 3 an 4  mm diametris eleqtro-
debiT.
3. SeduRebis win gamowviT eleqtrodebi qvemoT mocemul cxrilSi miTiTe-

buli reJimis Sesabamisad.

eleqtrodis 
danafari

wrTobis reJimi
wrTobis Semdeg Senaxvis ����xan-

grZlivoba

wrTobis 
t, oC dayovneb. 

saaTobiT
hermetuli 
SefuTvisas

saSrob 
karadaSi 
t=60-100 oC

gamTbar 
SenobaSi 

t≤17oC 
(dRe-Rame)

fuZe 360-400 2.0 SeuzRudavi SezRuduli 5

rutilis 150-190 1.0 - “ - - “ - 15

flusis 150-200 1.0 - “ - - “ - 15

celulozis 90-110 1.0 - “ - - “ - 15

SniSvna: pirdapiri polaruloba aRiniSneba “+”; Seqceuli (uku) - “_”.

2. qvemoT mocemuli cxrilis mixedviT SesaduRebeli liTonis sisqis mixed-
viT SearCieT eleqtrodis diametri.

SesaduRebeli 
furclebis 
sisqe, mm

1 _ 2 3 4  – 5 6 – 12 13 da meti

eleqtrodebis 
diametri, mm

1,5 – 2,5 3 3 _ 4 4  – 5 5 da meti

4. moamzadeT samuSaod SeduRebis posti cvladi an mudmivi denis wyaro-
dan kvebis uzrunvelyofiT.

5. mocemuli eleqtrodis diametris mixedviT qvemoT mocemul cxriliT 
SearCieT SesaduRebeli denis sidide.
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SeniSvna: 4  mm-mde sisqis liTonis SesaduReblad vertikalur mdebareo-
baSi gamoiyeneT iseTi eleqtrodebi, romelTa diametri SesaduRebeli 
liTonis tolia.

•	 SeduRebis denis mniSvnelobis SerCevisas gaiTvaliswineT, rom denis Zala 
horizontaluri mdebareobisaTvis ramdenadme metia, vidre vertikalurisT-
vis, magram dabalia qveda mdebareobasTan SedarebiT. SeduRebis abazanis 
CamoRvris Tavidan asacileblad misi moculoba rac SeiZleba mcire unda 
iyos. es ukanaskneli uzrunvelyofs naRvenTebis gareSe mis swrafad gamyare-
bas.

•	 3 mm diametris eleqtrodebisTvis kvebis wyaros regulatoriT daayeneT 
SeduRebis denis Zala daaxloebiT I

Sed
=70÷90 a-is farglebSi. SeduRebis 

procesSi is SeiZleba ufro zustad daregulirdes (abazanis mdebareobis 
Sesabamisad).
6. gaikeTeT xelTaTmanebi, moirgeT damcavi niRabi Suqfiltriani miniT, 

CarTeT ventilacia.
7. CaamagreT eleqtrodis SiSveli bolo eleqtrodis damWer tuCebSi da 

miuerTeT kabeli kvebis wyaros.
8. SesaduRebeli firfitebi kabeliT miuerTeT kvebis wyaros.
9. CarTeT qselis Camrazi an avtomati.

moemzadeT SeduRebisaTvis!

10. samuSao magidaze akrifeT, daamagreT da daadeT mosaWidebi 4x50x300 
mm zomis firfitebs (cerobis gareSe) (ixile qvemoT mocemuli naxazi).
•	 nawiburebs Soris RreCo daayeneT ≤2.5 mm.
•	 SesaduRebeli nawiburebis Tavsa da bolos daadeT ≈30 mm sigrZis mosa-
Widebi.

11. aRagzneT saSemduReblo rkali:
•	 aRagzneT rkali SesaduRebeli 
nawiburebis marcxena boloSi. ele-
qtrodi daiWireT SesaduRebeli 
zedapiris perpendikularulad.

SeniSvna: rkalis aRgznebisas 
eleqtrodis perpendikularuli 
mdebareoba xels uwyobs SesaduRe-
beli nawiburebis swraf lRobas.

12. saSemduReblo rkalis aRgzneba ganaxorcieleT erT-erTi meTodiT:
•	 SesaduRebel zedapirze eleqtrodis SexebiT (mokle CarTviT) da Semdeg 
zedapiridan 3-4  mm-iT misi swrafi mocilebiT warmoqmnili rkalis naTebis 
mocemuli sididis SenarCunebiT (ixile qvemoT mocemuli naxazi, a) an

•	 eleqtrodis bolos “gakvriT” _ “asanTis anTebis” msgavsad (ixile qvemoT 
mocemuli naxazi, b).

liTonis sisqe
eleqtrodis 
diametri, mm

nakeris tipi denis Zala, a

3÷4
3

4

calmxrivi

_

70÷90

130÷140
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yuradReba! eleqtrodis Sexeba 
nakeTis zedapirTan unda iyos myis-
ieri, radgan winaaRmdeg SemTxvevaSi 
is miewebeba, “mieyineba”zedapirs.

SeniSvna:
•	rkalis aRgznebis Semdeg Zabva 
18÷32 voltamde ecema;

•	SeduRebis didi denis gavlis 
Sedegad eleqtrodis bolo 
swrafad dneba.

13. rkalisa da gamdnari saSemduRe-
blo liTonis abazanis warmoqmnisTa-
nave eleqtrodi daxareT 10÷20o-iT Se-
duRebis mimarTulebiT.

14. SeduReba SeasruleT SeZlebis-
dagvarad mokle rkaliT (l=3÷4 mm).

SeniSvna:
•	rkalis sigrZe mniSvnelovan gavle-
nas axdens SeduRebis xarisxze.

•	mokle rkali anTia Tanabrad da 
mSvidad, uzrunvelyofs nakeris 
xarisxs, rac miiRweva gamdnari 
liTonis wveTis rkalis SualedSi 
swrafi gavliT.

•	mokle rkalis dros liToni nak-
lebad iJangeba da daazotdeba.

•	zedmetad mokle rkali iwvevs ele-
qtrodis “miyinvas”, rkali wydeba, 
irRveva SeduRebis procesi.

•	 “miyinuli” eleqtrodis bolos 
mowyveta SesaZlebelia misi mar-
jvniv da marcxniv mobrunebiT.

15. davamagroT saSemduReblo magi-
dis StativiT vertikalur sibrtye-
Si akrefili firfitebi, rogorc 
naCvenebia qvemoT mocemul naxazze.

16. rkalis aRgzneba ganaxorcie-
leT me-12 punqtSi miTiTebuli erT-
erTi romelime xerxiT.

•	 rkalis aRgznebamde eleqtrodsa 
da nakeTobas Soris Zabva unda See-
sabamebodes 60 volts, e.i. kvebis wy-
aros uqmi svlis Zabva 60 v unda 
iyos.

17. gamdnari liTonis abazanis war-
moqmnisTanave SeduRebis mimarTule-
biT eleqtrodi daxareT 10÷20o-iT 
(kuTxiT win), rogorc naCvenebia qve-
moT mocemul naxazze.
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18. erTdroulad daxareT qveviT 
eleqtrodi horizontTan daaxloe-
biT 10o -iani kuTxiT.

•	 eleqtrodis aseTi daxra saSuale-
bas iZleva Tavidan aviciloT Se-
duRebis abazanis liTonis CamoR-
venTa.

•	 qveda nawiburebze Txevadi liTo-
nisa da widis CamoRvenTam SeiZleba 
gamoiwvios SeuduRebloba.

19. gadaaadgileT eleqtrodi Sesa-
duRebeli nawiburebis gaswvriv.
•	SeduReba unda warimarTos Zalze 
mcire amplitudes ganivi rxeviTi 
moZraobebiT, romlis drosac ele-
qtrodi gadafaravs TiToeul nawi-
burs eleqtrodis Reros 0,5 diame-
tris sididiT, rac uzrunvelyofs 
orive nawiburis saimedo gadnobas.

•	imuSaveT mokle rkaliT.

	 a	 b

SeniSvna: araviTar SemTxvevaSi 
ar dauSvaT krateris gamosvla 
firfitis zedapirze!

•	 eleqtrodis am mdebareobisas gamd-
nari wida Tanabrad faravs Se-
duRebis abazanis Txevad liTons 
da ar Caedineba rkalis qveS, rac 
xels SeuSlis rkalis naTebis sta-
bilurobasa da mTlianad SeduRebis 
process.

21. rkalis xelmeored anTeba awar-
moeT daduRebul (nakeris) liTonze 
wina daduRebuli Sris bolodan 10÷15 
mm-iT ukan an krateris odnav win.
•	rkalis anTebis Semdeg igi gadaanacv-
leT win darCenili krateris gasad-
nobad.

SeduReba unda warimarTos ele-
qtrodis rac SeiZleba mokle rka-
liT, e.w. “dabjenis” meTodiT. rka-
lis sigrZe unda Seadgendes 1÷3 mm-s.

•	SearCieT SeduRebis iseTi siCqare, 
romelic uzrunvelyofs nawibu-
rebis dnobas mTel sisqeze.

•	Tvali adevneT nawiburebis Tanabar 
dnobas, radgan horizontaluri na-
kerebis SeduRebisas iqmneba zeda 
nawiburebis CaWrisa da qveda nawi-
burebis SeuduReblobis saSiSroe-
ba.
20. eleqtrodis Sesacvlelad rka-

lis gawyvetis win CaaduReT krateri. 
gamoiyvaneT is SeduRebuli nakeris 
liTonze 10÷15 mm-iT ukan gadataniT 
(ixile qvemoT mocemuli naxazi).
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•	gaadneT nakeris zeda nawili.
•	TandaTan miuaxloeT eleqtrodi 
nakeris bolos.

•	swrafi moZraobiT, CaduRebul 
liTonTan rac SeiZleba axlos ga-
daitaneT rkali gaumdnar nawibu-
rebze, raTa ar warmoiqmnas Suale-
duri wyveta nakerSi.

•	SeduReba gaagrZeleT Cveulebrivi 
reJimiT.
22. SeduRebisas aucilebelia rkalis 

garkveuli sigrZis SenarCuneba. misi 
sidide damokidebulia eleqtrodis 
diametrsa da sxva faqtorebze. 
rkalis saorientacio sigrZe unda 
iyos eleqtrodis diametris (0,5÷1,2)
mm-is farglebSi.

23. SeduRebis damTavrebisas nakeris 
bolos saimedod CaaduReT krateri, 
radganac masSi SeiZleba Tavmoyrili 
iyos araliTonuri CanarTebi, forebi 
da sxva, rasac SeuZlia gamoiwvios 
bzarebis warmoqmna.

•	SearCieT rkalis gadaadgileba da 
mieciT mas dagrZelebis saSualeba. 
gaWimuli rkali nakerze ukan 10÷15 
mm-iT gadaaadgileT.

•	eleqtrodis gadaadgilebisa da 
miwodebis Sewyvetis rkali Tan-
daTanobiT grZeldeba da bunebrivad 
wydeba (Caqreba). am SemTxvevaSi 
krateris adgilas miiReba nakeris 
toli simaRlis parametrebis mqone 
CaduRebuli liToni.
24. gawmindeT da daaTvaliereT na-

keri.
•	nakeris gaZliereba daaxloebiT 
Tanabari unda iyos mTel sigrZeze 
_ simaRliT 1_3 mm, siganiT ~8 mm (ix-
ile naxazi qvemoT).

•	nakeris fuZis nawiburebi Tanabrad 
unda iyos Camdnari gawvisa da 
CamonaRvenTis gareSe.

•	nakers ar unda hqondes Tiebi da 
CanarTebi.

horizontalur mdebareobaSi 

10 mm-iani firfitebis 

pirapira SeerTeba 

(mravalSriani SeduReba)

•	 mravalSriani SeduRebisas bune-
brivad uzrunvelyofilia yvela 
Sris adgilobrivi TbodamuSaveba. 
es dadebiTad moqmedebs liTonis 

mimarTeT instruqtors Tqven mier 
Sesrulebuli samuSaos Sesafase-
blad.

nakeris plastikurobaze. garda 
amisa, mcirdeba TiToeuli Sris Ca-
jdomiT gamowveuli Zabva. TiToeu-
li Sris optimaluri sisqe 4÷6 mm-
ia;

•	mravalSriani p irapira SeerTeba 
xorcieldeba 4  mm-ze meti sisqis 
foladis furclebis SesaduRe-
blad.
25. SemduReblis postis magidaze 

akrifeT, daamagreT WaxrakebiT da 
daadeT mosaWidebi (rogorc qve-
moT naxazzea mocemuli) 10×50×300 
mm zomis pirapirad SeerTebul fir-
fitebis nimuSebze firfitis nawibu-
rebis gamoyvaniT.
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•	davamagroT saSemduReblo magidis StativiT ver-
tikalur sibrtyeSi akrefili firfitebi, rogorc 
qvemoT naxazzea mocemuli.

•	 horizontaluri nakerebisaTvis umjobesia gamoy-
enebul iqnes mxolod zeda furclebis ceroba 
(rogorc naxazzea mocemuli), rac Tavidan agvaci-
lebs liTonis CamoRvenTas (ormxrivi cerobis na-
keris formirebis pirobebi garTulebulia).

26. SearCieT eleqtrodebi 
awyobili firfitebis Sesa-
duReblad.
•	 nakeris fesvis SesaduRe-
blad gamoiyeneba 3 mm diame-
tris eleqtrodebi Sesavse-

beli da mosapirkeTebeli SreebisaTvis Sesabamisad 
_ 4  an 5 mm diametris.
27. gamowviT eleqtrodebi danafaris reJimis Sesa-

bamisad.
28. moamzadeT samuSaod mudmivi denis wyaros saSe-

mduReblo posti.
29. kvebis wyaroze regulatoris meSveobiT SeirCieT SesaduRebeli denis 

Zala nakeris fesvis SesaduReblad (3 mm diametris eleqtrodis damoyenebisas 
I
Sed

=70÷90 a).

eleqtrodis 
danafari

wrTobis reJimi wrTobis Semdeg Senaxvis vargisianoba

wrTobis 
t, oC dayovneb. 

saaTobiT
hermetuli 
SefuTvisas

saSrob 
karadaSi 
t=60-100 oC

gamTbar 
SenobaSi 

t≤17oC 
(dRe-Rame)

fuZe 360-400 2.0 SeuzRudavi SezRuduli 5

rutilis 150-190 1.0 - “ - - “ - 15

flusis 150-200 1.0 - “ - - “ - 15

celulozis 90-110 1.0 - “ - - “ - 15

SeniSvna: gamowvis reJimi SearCieT eleqtrodebis 
SefuTvis etiketze miTiTebulis Sesabamisad.

30. SeasruleT fuZe nakeri.
•	aRagzneT rkali qveda nawiburze;
•	gadaitaneT rkalis zeda nawiburze da eleqtrodi 
daxareT horizontis mimarT 10÷20o-iT;

•	SeduRebis mimarTule-
biT eleqtrodi daxareT 
10-20o-iT;

•	ganaxorcieleT ele-
qtrodis rxeviTi moZraobebi, romlis drosac 
eleqtrodi rigrigobiT uaxlovdeba orive 
nawiburs monacvleobiT ara umetes eleqtro-
dis Reros 0,5 diametrisa.
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•	yuradReba miaqcieT, raTa adgili ar 
hqondes CanaWrebs zeda nawiburebze 
da Tiebis warmoqmnas qvedaze.

31. eleqtrodis Secvlis win Caa-
duReT krateri. gamoiyvaneT rkali 
zeda nawiburze da gadaaadgileT 
SeduRebis mimarTulebiT 8÷10 mm-iT. 
SegiZliaT rkalis ukan daduRebul 
liTonze gadatanac.

araviTar SemTxvevaSi ar dauS-
vaT rkalis gamotana firfitis 
zedapirze gamoyvanili nawiburebis 
farglebs gareT!

32. fuZis nakeris Sesrulebisas rka-
lis xelaxali anTeba xorcieldeba 
nakeris zedapirze nakeris bolodan 
10-15 mm-iT ukan. gavimeoroT bijebis 
operaciebi 15, 16, 17, 18 punqtebis Sesa-
bamisad.

33. gawmindeT da daaTvaliereT na-
keri orive mxridan. fesvis nakeri 
unda iyos Tanabrad Camjdari, uku-
lilvaki mdovred unda gadadiodes 
liTonis zedapirze. lilvakis zeda-
piris optimaluri forma, nawiburebis 
gamoyvanis mxridan unda iyos Cazneqi-
li, nawiburebze ki mdovred gadasuli, 
Tiebisa da SemonaWrebis gareSe.

34. SesaduRebeli nawiburebis Ses-
avsebad aiReT 4  mm diametris eleqtro-
di; denis Zalad SeirCes I

Sed
=130_140 a.

35. SeasruleT Semavsebeli Sreebis 
daduReba. ori lilvaki ganivi rx-
evebis gareSe: Tavdapirvelad unda 
SeduRdes qveda (2) lilvaki, Semdeg 
ki _ zeda (3) (ixile naxazi qvemoT).
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36. rkalis gawyvetisas an eleqtro-
dis Secvlisas ganmeorebiT aanTeT 
rkali:
•	 wina lilvakis zedapirze rkalis 
gawyvetis adgilidan 8-10 mm-iT win 
(ixile naxazi qvemoT).

	 a	 b
frTxilad miiyvaneT rkali wina rka-
lis gawyvetis adgilamde;

•	gaadneT krateri eleqtrodis wri-
uli moZraobiT.
37. yvela nakeris bolos CaaduReT 

(SeavseT) krateri, risTvisac rka-
li unda gadaadgildes daduRebul 
liTonze 10-15 mm-iT ukan.

38. gawmindeT da daaTvaliereT 

nakeris zedapiri.

•	gaiTvaliswineT, rom Zalze mniS-
vnelovania nakeris zedapirebis 
sruli gawmenda widisgan, romelic 
SeiZleba iyos nakeris liTonSi 
araliTonuri CanarTebis warmoqm-
nis wyaro.
39. nakeris amozneqil zedapirebs 

Soris CaRrmaveba (Δ) ar unda aRemate-
bodes 1 mm-s, raTa igi Semdegi Sreebis 
dadebisas saimedod gadadnes (ix. qve-
moT mocemuli naxazi).

40. SeasruleT lilvakebis mosa-
pirkeTebeli saboloo Sre ganivi 
rxevebis gareSe; ganalageT isini er-
Timeoreze ise, rom yovelma lilvak-
ma odnav gadafaros wina. rac metia 
lilvakebis ricxvi mosapirkeTebel 
SreSi, miT sworia nakeris zedapiri. 
ZiriTad liTonze gadasvla unda iyos 
mdovre Tiebisa da CanaWrebis gareSe.

41. defeqtebis gamosavlenad daaT-
valiereT nakeris zedapiri, gazomeT 
misi parametrebi (ix. qvemoT mocemu-
li naxazi).

•	 nakeris sigane unda iyos 14÷18 mm;
•	 gaZlierebis simaRle unda meryeob-
des 0,5÷2 mm-is farglebSi.

firfitebis pirapira SeduReba 

vertikalur mdebareobaSi 

(erTSriani SeduReba)

1. praqtikuli mecadineobisaTvis 
SearCieT eleqtrodebi.

SeniSvna: praqtikuli mecadi-
neobisaTvis SesaZlebelia gamoy-
enebul iqnes nebismieri analogi-
uri tipis eleqtrodebi.

mimarTeT instruqtors Tqven mier 
Sesrulebuli samuSaos Sesafase-
blad.
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2. qvemoT mocemuli cxrilis mixedviT SesaduRebeli liTonis sisqis mixed-
viT SearCieT eleqtrodis diametri.

SesaduRebeli 
liTonis sisqe, 

mm
1 _ 2 3 4  – 5

eleqtrodebis 
diametri, mm

1,5 – 2,5 3 3 _ 4

SeniSvna: 4  mm sisqis liTonis SeduReba vertikalur mdebareobaSi sa-
survelia 3 mm diametris eleqtrodebiT.

3. SeduRebis win gamowviT eleqtrodebi qvemoT mocemuli cxrilSi miTiTe-
buli reJimis Sesabamisad.

eleqtrodis 
danafari

wrTobis reJimi
wrTobis Semdeg Senaxvis ����xan-

grZlivoba

wrTobis 
t, oC

wrTobis 
dro, 

saaTobiT

hermetuli 
kameraSi

saSrob kara-
daSi t=60-100 

oC dros

gamTbar 
SenobaSi 

t≤17oC 
(dRe-Rame)

fuZe 360-400 2.0 SeuzRudavi SezRuduli 5

rutiluri 150-190 1.0 - “ - - “ - 15

mJava 150-200 1.0 - “ - - “ - 15

gamowvis reJimi daazusteT eleqtrodis SefuTvis eTiketebis mixedviT.
4. moamzadeT samuSaod SeduRebis posti cvladi an mudmivi denis wyaro-

dan kvebis uzrunvelyofiT.
5. mocemuli eleqtrodis diametris mixedviT qvemoT mocemuli cxriliT 

SearCieT SesaduRebeli denis sidide.

liTonis sisqe
eleqtrodis 
diametri, mm

nakeris tipi denis Zala, a

3÷4
3

4

calmxrivi

_

100÷140

160÷200

SeniSvna: 4  mm-mde sisqis liTonis SesaduReblad vertikalur mdebareo-
baSi gamoiyeneT iseTi eleqtrodebi, romelTa diametri SesaduRebeli 
liTonis diametric tolia.

6.	 3 mm diametris eleqtrodebisaTvis cvladi denis kvebis wyaros regula-
toriT an mudmivi denis kvebis wyaros gamoyenebisas balasturi reostatiT 
daayeneT SesaduRebeli denis Zala I

Sed
=60÷80 a-is farglebSi.

saSemduReblo abazanisa da rkalis wvis mdgomareobis Sesabamisad denis 
Zala ufro zustad daaregulireT SeduRebis procesSi.

7. gaikeTeT xelTaTmanebi, moirgeT damcavi niRabi C-5 Suqfiltriani miniT, 
CarTeT ventilacia.

8. CaamagreT eleqtrodis SiSveli bolo eleqtrodis damWer tuCebSi da 
miuerTeT kabeli kvebis wyaros.

9. SesaduRebeli firfitebi kabeliT miuerTeT kvebis wyaros.
10. CarTeT qselis Camrazi an avtomati.
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•	nawiburebs Soris RreCo daayeneT ≤2.5 mm.
•	SesaduRebeli nawiburebis Tavsa da bolos daadeT ≈30 mm sigrZis mosa-
Widebi.

SeniSvna: rkalis anTebisas eleqtrodis perpendikularuli mdebareoba 
xels uwyobs SesaduRebeli nawiburebis swraf lRobas.

13. saSemduReblo rkali aanTeT erT-erTi meTodiT:
•	SesaduRebel zedapirze eleqtrodis SexebiT (mokle CarTviT) da Semdeg 
zedapiridan 3-4  mm-iT misi swrafad mocilebiT warmoqmnili rkalis na-
Tebis mocemuli sididis SenarCunebiT (ix. naxazi qvemoT. a) an eleqtrodis 
bolos “gakvriT” _ asanTis anTebis msgavsad (naxazi qvemoT, b).

moemzadeT SeduRebisaTvis!

11. samuSao magidaze akrifeT, daamagreT da daadeT mosaWidebi 4x50x300 
mm zomis firfitebs (cerobis gareSe) (ix. qvemoT mocemuli naxazi).

12. aRagzneT (aanTeT) saSemduReblo rkali:
•	aanTeT rkali SesaduRebeli nawiburebis marcxena boloSi. eleqtrodi dai-
WireT SesaduRebeli zedapiris perpendikularulad.

stendze 
damagrebuli 
SesaduReblad 
gamzadebuli 
firfitebi
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yuradReba! eleqtrodis Sexeba 
nakeTobis zedapirTan unda iyos 
myisieri, radgan winaaRmdeg SemTx-
vevaSi is zedapirze miewebeba, “miey-
ineba”.

14. rkalisa da gamdnari saSemduRe-
blo liTonis abazanis warmoqmnisTa-
nave eleqtrodi daxareT 10÷20o-iT Se-
duRebis mimarTulebiT

SeniSvna:
•	rkalis aRgznebis Semdeg Zabva 18÷32 voltamde ecema;
•	SeduRebis didi denis gavlis Sedegad eleqtrodis bolo swrafad dneba.

15. SeduReba SeasruleT SeZlebisdagvarad mokle rkaliT (l=3÷4 mm).

SeniSvna:
•	rkalis sigrZe mniSvnelovan gavlenas axdens SeduRebis xarisxze.
•	mokle rkali anTia Tanabrad da mSvidad, uzrunvelyofs nakeris xarisxs, 
rac miiRweva rkalis SualedSi gamdnari liTonis wveTis swrafi gavliT.

•	mokle rkalis dros liToni naklebad ijangeba da daazotdeba.
•	zedmetad mokle rkali iwvevs eleqtrodis “miyinvas”, rkali wydeba, ir-
Rveva SeduRebis procesi.

•	 “miyinuli” eleqtrodis bolos mowyveta xorcieldeba misi marjvniv da 
marcxniv brunviT.

•	grZeli rkali aramdgradia da iwvis damaxasiaTebeli SiSiniT. am dros 
Cadnobis siRrme arasakmarisia, SeimCneva Txevadi liTonis gaSxefeba da 
daazotebis procesis intensiuri mimdinareoba. miiReba uformo nakeri, 
romelic Seicavs Jangeulebis did raodenobas.

16. SeduReba warmarTeT qvevidan zeviT!
•	SeduRebisas eleqtrodi unda mdebareobdes “kuTxiT win” (ix. naxazi zemoT).

SeniSvna:
•	eleqtrodis aseTi mdebareoba uzrunvelyofs SeduRebis abazanis Tx-
evadi liTonis Sekavebas CamoRvenTisgan, SeduRebuli nakeris gamdnari 
widis feniT Txevadi liTonis Tanabar dafarvas da acilebs widis CaR-
venTas rkalis win galRobil liTonze.
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17. SeduReba warmarTeT:
umniSvnelo ganivi moZraobiT, rom-

lis drosac eleqtrodi gadafaravs 
orive nawiburis Reros diametrs 1/2-
iT (ix. naxazi qvemoT).

•	mokle rkaliT, e.w. “dayrdnobis” 
meTodiT.

•	erTi gavliT.

SeniSvna:
•	ganivi rxevebi uzrunvelyofs 
nawiburebis Tanabar gaxurebasa 
da maT saimedo gadnobas.

•	ganivi rxevebisas rkali unda 
gamodiodes SesaduRebeli nawi-
burebis zedapirze.

18. SeduRebis mimarTulebiT ele-
qtrodis moZraobis siCqare unda See-
sabamebodes eleqtrodisa da ZiriTa-
di liTonis dnobis siCqares.

yuradReba! kategoriulad akrZa-
lulia krateris gamoyvana Sesadu-
Rebeli nakeTobis (firfitis) zeda-
pirze.

SeniSvna:
•	eleqtrodis gadaadgilebis siC-
qare ar unda iyos didi, radgan 
liToni ver aswrebs ZiriTad 
liTonTan Sednobas, ris Sedegad 
SesaZloa SeuduReblobis warmo-
qmna.

•	eleqtrodis gadaadgilebis mc-
ire siCqaris SemTxvevaSi Sesa-

19. SecvaleT eleqtrodi rkalis 
gawyvetis Semdeg.
•	eleqtrodis Secvlisas rkalis 
gawyvetamde CaaduReT krateri (ix. 
naxazi qvemoT).

•	krateris SeduRebisaTvis SewyviteT 
eleqtrodis gadaadgileba da miwo-
deba, gaWimeT rkali mis bunebriv 
gawyvetamde (ix. naxazi qvemoT, a), an 
10÷15 mm-is manZiliT gadaaadgileT 
ukan nakeris liTonze da gawyviteT 
rkali (ix. naxazi qvemoT, b).

Zlebelia liTonis gadaxureba 
da gadaweva, nakeri miiReba far-
To da ecema SeduRebis proce-
sis warmadoba, SeimCneva Txevadi 
liTonis CamonaRvenTebi.

•	aucilebelia SesaduRebeli nawi-
burebis kargi da Tanabari Sedno-
ba, radgan winaaRmdeg SemTxvevaSi 
SeiZleba warmoiqmnas CanaWrebi 
zeda nawiburebze da SeuduRe-
blobebi qvedaze.
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20. eleqtrodis Secvlis Semdeg ganmeorebiT aanTeT rkali.
•	rkalis ganmeorebiTi anTeba ganaxorcieleT krateris CaduRebis bolodan 
nakerze 10÷15 mm-iT qvemoT (ix. naxazi qvemoT).

•	gaadneT nakeTis zeda nawili.
•	swrafi moZraobiT gamdnar nawiburebze gadaanacvleT rkali CaduRebuli 
krateris mxares.

•	gadaadgileba awarmoeT Seusveneblad.
ganagrZeT SeduRebis procesi.

21. SeduRebis damTavrebisTanave CaaduReT 
krateri.
•	SeduRebis damTavrebis Semdeg nakeris bo-
los mieciT rkalis dagrZelebis saSualeba.

•	rkalis gaWimvas daamTxvieT misi gamoiyvana 
qveviT, nakeris liTonze 10÷15 mm-iT.

•	mieciT rkals bunebrivi gawyvetis saSualeba.
22. gaasufTaveT da daaTvaliereT nakeri!

•	nakeri mTel sigrZeze unda iyos Tanabrad 
gaZlierebuli.

•	gaZlierebis simaRle ≤3 mm-is farglebSi unda 
iyos, nakeris sigane ki _ 8 mm.

vertikalur mdgomareobaSi erTSriani SeduRebiT 
SeduRebuli firfitebi

SeniSvna:
•	nakeris fuZeze nawiburebi Tanabrad unda iyos gamdnari gawvebisa da 
CamonaRvenTebis gareSe.

•	nakers ar unda hqondes Tia, CanaWrebi, SeuduRebloba an sxva defeqti.

10 mm sisqis firfitebis 
pirapira SeerTeba vertikalur 
mdebareobaSi

23. moamzadeT SesaduRebeli fir-
fitebis nawiburebi V-s msgavsi gamo-
yvaniT da gaxsnis 55¸600 kuTxiT naxa-
zze mocemuli formiTa da zomebiT.
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24. SemduReblis postis magid-
aze akrifeT, daamagreT da daadeT 
10×50×300 mm zomis mosaWidebi. Sesa-
duRebeli firfitebis nawiburebis 
cerobi V-s msgavsi unda iyos, gadaxs-
nis kuTxe ki _ 55¸600 (ix. naxazi mar-
cxniv).
•	dablagvebisSorisi RreCo daayeneT 
≤2 mm.

•	 3 mm diametris eleqtrodebiT Sesa-
duRebeli nawiburebis Tavsa da bo-
loSi daayeneT 30 mm sigrZis mosa-
Widebi.
25. gaaTavisufleT muSa magididan 

damagrebuli SesaerTebeli firfite-
bi da daamagreT StativiT vertikalur 
mdebareobaSi, rogorc naxazzea moce-
muli.

26. fl. 3; 20 da sxva firfitebis 
SesaduReblad SearCieT foladis 
tipi da marka.

SeniSvna:

•	nakeris fuZis SesaduReblad 

rekomendebulia 3 mm diametris 

eleqtrodebi.

•	Sesavsebi da mosapirkeTebeli 

fenebisaTvis _ 4  mm diametris.

27. gamowviT eleqtrodebi qvemoT 
cxrilSi mocemuli reJimiT.

danafaris 
forma

gamowvis reJimi gamowvis Semdg Senaxvis xangrZlivoba

wrTobis 
t, oC

dayovneb. 
dro, sT

hermetul 
taraSi

saSrob 
karadaSi 
t=60-100 oC

gamTbar 
SenobaSi 
(dRe-Rame) 

t=≥17 oC

fuZe 360-400 2.0 SeuzRudavi SeuzRudavi 5

rutiluri 150-190 1.0 _ _ 15

SeniSvna: gamowvis reJimi daazusteT eleqtrodis SefuTvis etiketis 
mixedviT.

28. moamzadeT samuSaod SesaduRebeli posti kvebis mudmivi denis wyaroTi.
29. qvemoT mocemuli cxrilis mixedviT SearCieT SesaduRebeli denis Zala 

eleqtrodis diametris mixedviT.
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30. fuZe nakeris Sesasruleblad 
3 mm diametris eleqtrodebisaTvis 
SeirCes denis Zala 80÷100 a.

31. SeasruleT 7÷10 punqtebis pirobebi.
32. SeaduReT nakeris fuZe:

•	me-12 da me-13 p unqtebSi miTiTebu-
li meTodiT erT-erT SesaduRebel 
nawiburze aRagzneT rkali.

•	gadaanacvleT rkali meore nawi-
burze, eleqtrodi daxareT 10÷20o-
iT qveviT.

•	fuZis nakeris SeduReba unda Ses-
ruldes eleqtrodis rxevis gareSe.
33. SeduReba warmarTeT qvevidan zeviT!
34. fuZe Sris SeduRebis Semdeg 

gawmindeT nakeris zedapiri liTonur 
bzinvarebamde.
•	fuZe nakeri gawmindeT abraziuli 
wriT an mavTulis jagrisiT.

•	aRmoCenili forebi, napralebi da 
sxva saxis defeqtebi aucilebela 
unda aRmoifxvras.

SeniSvna:
•	 yuradReba miaqcieT, rom Sesadu-
Rebeli nawiburebi mTel sigrZeze 
Tanabrad gadnes, gansakuTrebiT 
qveda nawilze (I  fenaze) _ fuZe 
nakerze.

•	rogorc fuZe nakeris, ise Semavse-
beli da mosapirkeTebeli Sree-
bis SeduReba unda warimarTos 
mokle rkaliT (≤4  mm) “dayrdno-
bis” wesiT.

35. Semavsebeli Sreebis SeduReba 
unda Sesruldes 2 Sred (da metad) 4  
mm diametris eleqtrodebiT.
•	4  mm diametris eleqtrodebisTvis 
denis Zala daamyareT 100-130 a-is 
farglebSi.

•	Semavsebeli Sreebis SeduReba unda 
Sesruldes eleqtrodebis ganivi 
rxevebiT da me-17  punqtis Sesabam-
isad.

liTonis sisqe, mm
eleqtrodis 
diametri, mm

nakeris tipi denis Zala, a

10
3

4

calmxrivi

_

60÷80

100÷130

SeniSvna:
•	eleqtrodis rxeviTi moZrao-
bebiT aregulireT siTbos ga-
nawileba da SesaduRebeli nawi-
burebis sasurveli gaxureba.

•	 ZiriTadi liTonis Cadnobis siR-
rme da nakeris formireba um-
Tavresad damokidebulia ele-
qtrodis ganivi rxevis saxeze.

•	yuradReba miaqcieT, rom ar Cai-
Wras nawiburebi da ar warmoiqm-
nas Tia.

36. eleqtrodis Secvlis win Caadu-
ReT krateri:
•	rkalis gamoyvaniT nawiburis erT-
erT zedapirze gamoWimeT is win 8-10 
mm-iT (ix. qvemoT mocemuli naxazi, 
a).

•	an SeduRebuli nakeris zedapirze 
rkalis 8÷10 mm-iT ukan gadaadgile-
biT (ix. qvemoT mocemuli naxazi, b).

	 a 	 b
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37. eleqtrodis Secvlisas rkalis gawyvetamde krateri CaaduReT me-19 
punqtis analogiurad.

38. dadeT Semavsebeli Sreebi (ori fena).
•	dayofis Sevsebis Semdeg zemodan unda daedos mosapirkeTebeli fena (ix. 
naxazi qvemoT).

•	4  mm diametris eleqtrodebis gamoyenebisas TiToeuli fenis simaRle unda 
Seadgendes 4÷6 mm-s.

akrZalulia! nawiburebis zedapiris farglebs gareT ZiriTadi liTonis 
zedapirze rkalis gamotana an xelaxali anTeba.

•	yvela fenis dasrulebis Semdeg 
krateri unda daduRdes 21-e pun-
qtis Sesabamisad.

•	yoveli fenis dasrulebis Semdeg 
gawmindeT da daaTvaliereT nakeri.
39. gawmindeT da daaTvaliereT nakeris zedapiri.

•	nakeris sigane 14÷18 mm-is farglebSi unda iyos.
•	gaZlierebis simaRle 3 mm-s ar unda aRematebodes.

firfitebis pirapira SeduReba Weris mdebareobaSi (erTSriani 

SeduReba)

1. praqtikuli mecadineobisaTvis SearCieT eleqtrodebi.

SeniSvna: praqtikuli mecadineobisaTvis SesaZlebelia gamoyenebul iqnes 
nebismieri analogiuri tipis eleqtrodebi Zneldnobadi fuZe an rutilur-
fuZe danafariT.

2. SesaduRebeli liTonis sisqis mixedviT qvemoT moyvanili cxrilis Sesa-
bamisad SearCieT eleqtrodis diametri.

SesaduRebeli liTonis 
sisqe, mm

1-2 3 4-5

eleqtrodis diametri, mm 1,5-2,5 3 3-4

SeniSvna: Weriseuli SeduRebisaTvis saWiroa 3-4  mm diametris eleqtrodebi.

mimarTeT instruqtors Tqven mier Sesrulebuli samuSaos Sesafaseblad.

vertikaluri mravalSriani SeduReba

3. SeduRebis win gamowviT eleqtrodebi Semdegi reJimiT:
T

gam
=350-400oC;

dayovneba τ≈2 saaTi;
gaciveba - neli, sasurvelia RumelTan erTad.
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4. moamzadeT samuSaod SeduRebis posti mudmivi denis wyarodan kvebis 
uzrunvelyofiT (ukupolarobiT).

5. qveda zRvris mixedviT SearCieT SesaduRebeli deni qvemoT moyvanili 
cxrilis Sesabamisad.

eleqtrodis diametri, mm 3 4 5

I, A
fuZe dafarviT 70-90 120-140 150-170

rutilur-fuZe 
dafarviT

80-110 140-170 _

6. 3 mm diametris eleqtrodebisTvis daayeneT kvebis wyaros regulatori 
daaxloebiT I=70 amperis doneze.
•	 denis Zala ufro zustad daaregulireT SeduRebis procesSi saSemduRe-
blo abazanisa da rkalis wvis mdgomareobis Sesabamisad.
7. gaikeTeT xelTaTmanebi, moirgeT damcavi niRabi Suqfiltriani miniT, 

CarTeT ventilacia.

yuradReba !  Weris saSemduReblo samuSaoebi aucileblad unda Seas-
rulos maRali kvalifikaciis SemduRebelma, romelsac unda hqondes Weris 
nakerebis SeduRebis gamocdileba!

8. CaamagreT eleqtrodis SiSveli bolo eleqtrodis damWer tuCebSi da 
kabeli miuerTeT kvebis wyaros.

9. SesaduRebeli firfitebi kabeliT miuerTeT kvebis wyaros.
10. CarTeT qselis Camrazi an avtomati.

moemzadeT SeduRebisaTvis!

11. samuSao magidaze akrifeT, daamagreT da daadeT mosaWidebi 4x50x300 
mm zomis firfitebs (cerobis gareSe) (ix. naxazi qvemoT)
•	nawiburebs Soris RreCo daayeneT ≤3 mm.
•	SesaduRebeli nawiburebis Tavsa da bolos daadeT ≈30 mm sigrZis mosa-
Widebi.

stendze Weris mdebareobaSi damagrebuli 
SesaduReblad gamzadebuli firfitebi

12. mosaWidebiT akrefili firfitebi SesaduRebeli piriT daamagreT Stativze 
horizontalur mdgomareobaSi magidis zedapiridan 500 mm simaRleze.

13. aRagzneT (aanTeT) saSemduReblo rkali:
•	Weris mdebareobaSi SeduRebisas aanTeT rkali erT-erT SesaduRebel nawi-
burze, am dros eleqtrodi vertikalur mdebareobaSi unda iyos horizonta-
luri RerZis mimarT.
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SeniSvna: rkalis anTebisas ele-
qtrodis vertikaluri mdebareoba 
xels uwyobs SesaduRebeli nawi-
buris swraf lRobas.

14. saSemduReblo rkali aanTeT 
erT-erTi meTodiT:
•	SesaduRebel zedapirze eleqtro-
dis SexebiT (mokle CarTviT) da 
Semdeg zedapiridan 3-4  mm-iT misi 
swrafi mocilebiT warmoqmnili 
rkalis naTebis mocemuli sididis 
SenarCunebiT (ix. naxazi qvemoT, a) 
an

•	eleqtrodis bolos “gakvriT” _ 
asanTis anTebis msgavsad (ix. naxazi 
qvemoT, b).

yuradReba! eleqtrodis Sexeba 
nakeTobis zedapirTan unda iyos 
myisieri, radgan winaaRmdeg SemTx-
vevaSi is zedapirs miwebeba, “miey-
ineba”.

•	rkalis agznebis Semdeg eleqtro-
di horizontaluri zedapiridan 
SeduRebis mimarTulebiT daxareT 
70÷80o-iT (ix. naxazi qvemoT);

•	SeduRebis p rocesSi eleqtrodis 
bolo periodulad xan miuaxloveT, 
xan daacileT saSemduReblo abaza-
nas (eleqtrodis moZraobis sqema 
ix. naxazze qvemoT).

yuradReba! Weris mdebareobaSi 
SeduReba aucileblad unda Ses-
ruldes mxolod da mxolod mokle 
rkaliT (l≤4  mm) “dayrdnobis” meTo-
diT!

15. Weris mdebareobaSi SeduRebisa 
eleqtrodis rxevis amplituda minim-
aluri unda iyos (ix. naxazi qvemoT).

• amis Semdeg unda miviRoT ufro vi-
wro nakeri, vidre qveda an horizon-
taluri mdebareobisas;

•	SeduRebis didi denis gavlis Sede-
gad eleqtrodis bolo swrafad 
dneba.

SeniSvna:
•	rkalis sigrZe mniSvnelovan gav-
lenas axdens SeduRebis xarisxze.

•	mokle rkali uzrunvelyofs na-
keris maRal xarisxs, rac miiRweva 
liTonis gamdnari wveTis swrafi 
gavliT rkalis monakveTSi.

•	mokle rkalis dros liToni nak-
lebad iJangeba da daazotdeba.

•	zedmetad mokle rkali iwvevs 
eleqtrodis “miwebebas”, irRveva 
SeduRebis procesi.

•	 “miyinuli” eleqtrodis bolos 
mowyveta xorcieldeba misi mar-
jvniv da marcxniv brunviT.

•	grZeli rkali aramdgradia da 
iwvis damaxasiaTebeli SiSiniT. 
am dros Cadnobis siRrme arasak-
marisia, SeimCneva Txevadi liTo-
nis gaSxefeba da daazotebis 
procesis intensiuri mimdin-
areoba. nakeri uformoa, Seicavs 
Jangeulebis did raodenobas.
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16. SeduRebis procesi awarmoeT marcxnidan marjvniv!

•	SeduRebisas eleqtrodi unda mdebareobdes “kuTxiT win”
•	SeaduReT erTSriani nakeriT.

17. SecvaleT eleqtrodi rkalis gawyvetis Semdeg.
18. eleqtrodis Secvlisas rkalis gawyvetamde krateri CaaduReT qveda an 

horizontaluri mdebareobis analogiurad (ix. naxazi qvemoT).

	 a	 b

•	krateris SeduRebisaTvis SewyviteT eleqtrodis gadaadgileba da miwodeba, 
gaWimeT rkali mis bunebrivad gawyvetamde (ix. naxazi zemoT, a), an 10÷15 mm-iT 
gadaaadgileT ukan nakeris liTonze da gawyviteT (ix. naxazi zemoT, b).

yuradReba! kategoriuladaa akrZaluli krateris gamoyvana SesaduRe-
beli nakeTobis (firfitis) zedapirze

19. eleqtrodis Secvlis Semdeg xelmeored 
aanTeT rkali.
•	rkali xelaxla aanTeT nakeris zedapirze, 
krateridan 10÷15 mm daSorebiT, SeduRebis 
mimarTulebis sapirispirod (ix. nax qve-
moT) .

•	gaadneT nakeTis zedapiri.
•	swrafad gadaaadgileT rkali CaduRebuli 
krateris mimarTulebiT gaumdnari nawibu-
rebisaken.

•	gadaaadgileT Seusveneblad.

ganagrZeT SeduReba!

20. SeduRebis damTavrebisTanave Caa-
duReT krateri me-18 punqtis analogiu-
rad.

21. gaasufTaveT da daaTvaliereT na-
keri!
•	nakeri unda iyos Tanabari, TiTqmis 
erTnairad gaZlierebuli mTel sig-
rZeze (≤3 mm).

•	4  mm sisqis firfitebis SeduRebisas na-
keris sigane (nawiburebis cerobis gareSe) unda iyos 6-8 mm (ix. naxazi qvemoT).

•	nakers ar unda hqondes CanaWrebi, SeuduRebloba an sxva defeqti.
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Weris mdebareobaSi 10 mm sisqis 

firfitebis pirapira SeduReba 

(mravalSriani SeduReba)

22. nakeris fuZis SesaduReblad 
aucilebelia ≤3 mm diametris ele-
qtrodis gamoyeneba, mosapirkeTebeli 
SreebisaTvis ki unda gamoiyenoT 4  mm 
diametris eleqtrodi.

23. SeduReba unda SeasruloT uku-
polaruli mudmivi deniT.

24. eleqtrodebis gamowviT me-3 pun-
qtis Sesabamisad.
•	moamzadeT samuSaod saSemduReblo 
posti.
25. SesaduRebeli deni SearCieT 

wina praqtikuli mecadineobis me-2 
cxrilis Sesabamisad.

26. 3 mm diametris eleqtrodebisaT-
vis kvebis wyaros regulatori daay-
eneT 70-80 amperze.
•	denis Zala ufro zustad daaregu-
lireT SeduRebis procesSi.
27. gaikeTeT xelTaTmanebi, moir-

geT damcavi niRabi, CarTeT ventila-
cia.

28. SeasruleT 8÷10 punqtebis piro-
bebi.

moemzadeT SeduRebisaTvis!

29. samuSao magidaze aawyveT da 

daamagreT 10x50x300 mm zomis fir-
fitebi. nawiburebis cerobebi V-s ms-
gavsi unda iyos, gadaxsnis kuTxe ki _ 
≤50o (ix. naxazi qvemoT).
•	dablagvebebs Soris RreCo daayeneT 
≤3 mm.

•	≤3 mm diametris eleqtrodebiT Sesa-
duRebeli nawiburebis Tavsa da bo-
loSi daayeneT ≈30 mm sigrZis mosa-
Widi.

30. akrefili firfitebi mosaWideb-
iTurT daamagreT Stativze horizon-
talurad, SesaduRebeli piriT qvemoT, 
magidis zedapiridan ��������������  ³�������������  500 mm simaR-
leze damuSavebuli nawiburebiT qve-
moT (ix. naxazi qvemoT).

31. erT-erT SesaduRebel nawiburze 
3 mm diametris eleqtrodiT 13÷14  
paragrafebis Sesabamisad aRagzneT 
rkali.
•	rkali aRgznebisTanave horizonta-
luri sibrtyis mimarT 70÷80o-iT 
daxareT SeduRebis mimarTulebiT.

•	SeaduReT nakeris fuZe.
•	fuZis SeduReba unda warmarToT me-
19 punqtisa da 9.82 naxazis Sesabam-
isad.

mimarTeT instruqtors Tqven mier 
Sesrulebuli samuSaos Sesafase-
blad.

SeduReba warmarTeT rac SeiZleba 
mokle rkaliT “dayrdnobis” meTo-
diT!

32. fuZis nakeris SeduReba Seasru-
leT eleqtrodis ganivi rxevebis ga-
reSe.

33. SeduReba warmarTeT marcxnidan 
marjvniv eleqtrodi unda mdebareob-
des “kuTxiT ukan”.

34. SecvaleT eleqtrodi rkalis 
gawyvetis Semdeg.

35. fuZe Sris SeduRebis Semdeg na-
keris zedapiri liTonur bzinvare-
bamde gawmindeT.
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SeniSvna:
•	SeduRebis p rocesSi guldasmiT 
adevneT Tvali nawiburebis Tana-
bar dnobas maT mTel sisqeze, gan-
sakuTrebiT qveda nawilis (I  Sris) 
fuZis nakeris nawiburebisas.

•	rogorc fuZe, ise Semavsebeli da 
mosapirkeTebeli Sreebis SeduRe-
ba SeasruleT mokle rkaliT (≤4  
mm) “dayrdnobis” meTodiT.

36. Semavsebeli Sreebis SeduReba 
SeasruleT 2 fenad 4  mm diametris 
eleqtrodebiT.
•	denis Zala unda iyos 120÷130 amperi.

37. Semavsebeli Sreebis SeduReba 
unda warmwrToT mcire amplitudis 
ganivi rxevebiT, SeduRebis abazanas-
Tan eleqtrodis bolos periodulad 
miaxloebiTa da mocilebiT.

38. eleqtrodi daxareT 70-80o-iT 
firfitebis horizontaluri zedapir-
idan SeduRebis mimarTulebiT “kuTx-
iT ukan”.

39. eleqtrodis Secvlis win daa-
duReT krateri me-18 punqtis analo-
giurad (ix. naxazi qvemoT ):
•	rkalis gamoyvaniT nawiburis erT-
erT zedapirze gamoWimeT is 8-10 mm-
iT (ix. naxazi qvemoT, a),

•	an rkalis ukan gamoyvaniT _ 8÷10 mm-
iT (ix. naxazi qvemoT, b).

	 a	 b

akrZalulia! rkalis gamoyvana an 
xelaxali anTeba ZiriTadi liTonis 
zedapirze anu nawiburebis cerobis 
zedapiris sazRvrebs gareT!

40. yvela Semavsebeli Sris Sevsebis 
Semdeg zemodan edeba mosapirkeTebe-
li Sre (ix. naxazi qvemoT).

41. yoveli Sris dasrulebis Semdeg 
gawmindeT da daaTvaliereT nakeri.

42. SeduRebis dasrulebis Semdeg 
gawmindeT da daaTvaliereT nakeri.

mimarTeT instruqtors Tqven mier 
Sesrulebuli samuSaos Sesafase-
blad.

•	fuZe nakeri gawmindeT abraziuli 
wriT an mavTulis jagrisiT.

•	aRmoCenili forebi, bzarebi da sxva 
saxis defeqtebi aucileblad unda 
aRmoifxvras.

Weris mdgomareobaSi SeduRebuli 
mravalSriani nakeri
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SenaduRi SeerTebebis defeqtebi
am TavSi saubaria SenaduRi nakerebis defeqtebze. unaklo SenaduRi 

nakeri praqtikulad ar arsebobs, saWiroa am defeqtebis warmoqmnis mize-
zebis codna da maT winaaRmdeg efeqturi saSualebebis gamoyeneba. TavSi 
sruladaa mocemuli informacia defeqtebis jgufebze, maTi warmoqmnis mi-
axloebiT adgilebze, Tu ra gavlenas axdens defeqtebi Senaduri nakeris 
simtkiceze.

defeqtebis klasifikacia

standartebiT da teqnikuri pirobebiT gaTvaliswinebuli normebidan 
gadaxras SenaduR nakerSi defeqti ewodeba.

dnobiT SeduRebiT Sesrulebul SenaduR SeerTebebSi ganarCeven defeqtebs, 
romlebic damokidebulia warmoqmnis mizezebsa da maTi ganlagebis adgilze.

warmoqmnis mizezebiT gamowveuli defeqtebi SeiZleba or jgufad gaiyos.
pirvel jgufs ganekuTvneba metalurgiul da siTbur movlenebTan dakav-

Sirebuli defeqtebi, romlebic warmoiqmneba saSemduReblo abazanis warmoSo-
bis, formirebisa da kristalizaciis dros da SenaduRi SeerTebis gacivebis 
procesSi. aseTia: cxeli da civi bzarebi nakeris liTonSi da nakeris mimde-
bare zonaSi, forebi, widis CanarTebi, liTonis nakeris Tvisebebis da Termuli 
gavlenis zonis araxelsayreli cvlilebebi.

meore jgufs Seadgens nakerebis formirebis defeqtebi anu defeqtebi, 
romelTa warmoSobac ZiriTadad dakavSirebulia SeduRebis reJimis dar-
RvevasTan, konstruqciebis araswor momzadebasa da elementebis akrefsTan 
SeduRebisaTvis, mowyobilobis gaumarTaobasTan, SemduReblis ugulisyuro-
bis da dabali kvalifikaciis, agreTve teqnologiuri procesebis sxva dar-
Rvevebis gamo. AaseT defeqtebs miekuTvneba: nakerebis gaangariSebiTi zomebis 
Seusabamoba, CauduRebloba, gawva, moWra, Tia, SeuduRebuli krateri da sxv.

saSemduReblo defeqtebi klasificirdeba nakerSi misi formis, sididis, ma-
siurobis da ganlagebis mixedviT.

pirobiTad, adgilebSi arsebobis mixedviT, arsebobs gare da Siga defeqtebi.

sibrtyisebri 
(maxvilisebri)
moculobiTi

(morgvalebuli)

ganlagebis 
mixedviT

ganlagebis 
mixedviT

sididis 
mixedviT

masiurobis 
mixedviT

Siga, gare, 
zedapirSiga, 
gamWoli

kompaqturi, 
gagrZelebu-li

wvrili, saSualo, 
msxvili

erTeuli, jgu-
furi, (Zewkvi, grova, 
gavrcelebuli)

defeqtebis – aramTlianobebis 
saSemduReblo tipebi
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saSemduReblo nakeris defeqtebis klasifikacia

garegani defeqtebi es nakeris formis, moWris, gawvis, Tiis, krateris, agreTve 
bzarebis, forebis dfeqtebia, romlebic liTonis zerapirze gamodis). umrav-
les SemTxvevaSi garegani defeqtis gamovlena daTvalierebiTac SeiZleba.

nakeris araTanabari forma (ix. naxazi qvemoT. a) warmoiqmneba SeduRebis 
reJimis aramdgradobis pirobebSi, eleqtrodis SesaduRebeli detalis gamo-
yvanis mimarT arazusti mimarTviT, RreCos da nawiburis cerobis kuTxis 
uTanabrobis da agreTve mosaWidis ganlagebis gamo. CamoTvlili defeqtebi 
Cveulebriv warmoiqmneba SemduReblis dabali kvalifikaciis gamo.

moWra warmoiqmneba nakeris zedapirze da warmoadgens .CaRrmavebas (Raraks) 
ZiriTad liTonSi, romelic vrceldeba nakeris sazRvris gaswvriv (ix. naxazi 
qvemoT, b). is warmoiqmneba maRali saSemduReblo denisa da grZeli rkalis 
gamoyenebis Sedegad, vinaidan am SemTxvevaSi nakeris sigane izrdeba da nawi-
burebi ufro metad Camodneba.

moWris (SemoWris) warmoqmnis ZiriTadi mizezi kuTxis nakerebis Sesrulebi-
sas aris eleqtrodis gadaweva vertikaluri kedlisaken, romelic ufro adre 
dneba da CamoiRvenTeba horizontalur Taroze. AaseT SemTxvevebSi horizon-
talur Taroze warmoiqmneba Tiebi.

gawva aris ZiriTadi an daduRebuli liTonis gamWoli CalRoba masSi 
Riobis (xvrelis) warmoqmniT (ix. naxazi qvemoT, g). misi warmoqmnis mizezi 
SeiZleba iyos maRali saSemduReblo denis Zala, SeduRebis mcire siCqaris 
dros, SesaduRebel nawiburebs Soris RreCos sididis gadaWarbeba, nawibu-
rebis arasakmarisi dablagveba. yvelaze xSirad gawva warmoiqmneba Txeli 
liTonis SeduRebis da/an pirveli gavlis Sesrulebisas mravalfenovan na-
kerSi. gawva SeiZleba warmoiqmnas spilenZis qveSsadebis an flusis baliSis 
cudad mikvris Sedegadac.

Tiebi warmoiqmneba saSemduReblo abazanis gamdnari liTonis, ZiriTadi 
gaumdnari liTonis nawiburebze CaJonviT (ix. naxazi qvemoT, d). yvelaze xSir-
ad isini warmoiqmneba vertikalur sibrtyeze horizontaluri nakeris rkal-
uri SeduRebis procesis dros.

Tiebis warmoqmnis mizezebia: didi saSemduReblo denis Zala, eleqtrodis 
araswori daxra, zedmetad grZeli rkali, SesaerTebeli detalebis sivrculi 
ganlagebis uxerxuloba SeduRebis dros.

krateri warmoiqmneba SeduRebis naucbaTevi, aradrouli, Sewyvetisas da 
gacivebul saSemduReblo abazanaSi CaRrmavebis saxe aqvs (ix. naxazi qvemoT, e).
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Siga defeqtebs miekuTvneba forebi, 
widis CanarTebi, CauduReblobebi, bza-
rebis Seulxobadoba (Seudnobadoba), 
liTonis gadaxureba, agreTve arali-
Tonuri CanarTebi, liTonis gadawva, 
SeduRebis nawiburebis gadaweva (ac-
ileba). am defeqtebis aRmoCena xdeba 
urRvevi kontrolis meTodebiT.

forebi aris nakeris liTonSi airi-
ani sicarieleebi anu airis CanarTebi 
(ix. naxazi qvemoT, a). Aairis CanarTebi 
warmoiqmneba Txevadi liTonis aire-
biT gadajerebis Sedegad, romlebic 
ver aswrebs Txevadi liTonis zeda-
pirze amosvlas misi swrafi kristal-
izaciis dros da rCeba masSi buS-
tukebis saxiT.

Siga forebis diametri meryeobs 
ramdenime mikrometridan 2-3 mm-mde. 
forebi nakerSi SeiZleba ganawile-
buli iyos calkeuli CanarTebis sax-
iT, ganmartoebuli CanarTebis saxiT 
(ganmartoebuli forebi), nakeris Re-
rZis gaswvriv an calkeul jgufebad 
(forebis Tavmoyra) Zewkviseburad, 
mwkrivis saxiT. SeduRebisas fore-
bi SeiZleba gamovides zedapirze 

(ix. naxazi qvemoT, b). aseTi forebi 
Rarisebria maT naxvretebi ewodeba.

airuli forebis warmoqmnis mize-
zebia: SesaduRebeli liTonis nawibu-
rebis daWuWyianeba (Jangi, xenji, zeTi, 
saRebavi da sxv.), Dnotio eleqtro-
debis gamoyeneba, rkalis dagrZeleba.

forebi SeiZleba gamoiwvios Se-
duRebis gadametebulma siCqarem, ris 
gamoc irRveva Txevadi liTonis aba-
zanis airadi dacva. forebis warmoqm-
na SesaZlebelia agreTve gamoiwvios 
ZiriTad liTonSi naxSirbadis ga-
dametebulma (Warbma) Semcvelobam da 
eleqtrodebis arasworad SerCevam.

nakeris liTonSi widuri CanarTi 
aris araliTonuri nivTierebebiT 
(widebiT, oqsidebiT) Sevsebuli mcire 
moculoba (ix. naxazi qvemoT, g). misi 
zoma ramdenime milimetrs aRwevs da 
SeiZleba iyos: mrgvali, wagrZele-
buli, brtyeli an firfitebis saxis. 
SesaZlebelia Segvxvdes nitridebis, 
sulfidebis, rkinis oqsidis CanarTe-
bi. widuri CanarTi, Cveulebriv, gan-
fenilia ZiriTadi liTonis daduRe-
bul liTonTan SeduRebis sazRvarze, 
xolo mravalferovani SeduRebisas - 
winamdebare fenebis zedapirze.

nakerSi widis CanarTi warmoiqmneba 
SesaduRebeli nawiburebis xenjisa da 
sxva WuWyisagan cudi gasufTavebis 
SemTxvevaSi, ufro xSirad mraval-
ferovani nakerebis pirveli fenebis 
zedapiris widisagan cudi gasuf-
Tavebis gamo da aseT mdgomareobaSi 
Semdgomi fenebis daduRebis dros. 
widis CanarTebis warmoSoba SesaZle-
belia saSemduReblo denis ukmariso-
bis da SeduRebis Zalze maRali siC-
qaris dros.

CaduReba aris defeqti, romelic mi-
iReba Seulxoblobis saxiT SenaduR 
SeerTebaSi nawiburebis an adre Ses-
rulebuli SenaduRi nakeris lil-
vakebis arasruli gadnobis Sedegad 
(ix. naxazi qvemoT, d). arCeven CauduRe-
blobebs nawiburebis gaswvriv da kve-
Tze. CauduReblobebi nawiburebis 
gaswvriv ufro met gavlenas axdenen 

rkalis sigrZis gavlena SeduRebis 
parametrebze
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nakeris simtkiceze, vidre kveTze. aseTi saxis CauduReblobis dros ZiriTad 
liTonsa da nakers Soris Cveulebrivad aRmoCndeba oqsidebis Txeli fenebi, 
xolo xandaxan _ uxeSi widuri fenebi.

CauduReblobis mizezebi SeiZleba iyos Semdegi: SesaduRebeli detalebis 
nawiburebis cudi momzadeba, detalebis nawiburebs Soris mcire manZili. 
SduRebis adgilis mimarT eleqtrodis mavTulis arasworad mimarTva, ara-
sakmarisi saSemduReblo deni an SeduRebis metad maRali siCqare, SeduRebis 
reJimis aramdgradoba da sxv.

bzarebi aris saSemduReblo 
SeerTebis nawilobrivi adgilobrivi 
darRveva (ix. naxazi qvemoT, e). maTi 
warmoqmna SeasZlebelia gaxurebuli 
liTonis plastikur mdgomareobaSi Ca-
glejis (Caxevis) Sedegad an liTonis 
dabal temperaturamde gacivebisaTvis 
damaxasiaTebeli, myife darRvevis Sede-
gad. yvelaze xSirad bzarebi warmoiqm-
neba xistad damagrebul konstruqciaSi, isini SeiZleba ganlagebul iyvnen 
saSemduReblo SeerTebis gaswvriv da gardigardmo, agreTve ZiriTad liTon-
Si gadakveTis da nakerebis Tavmoyris adgilebSi.

bzarebis warmoqmnis mizezi SeiZleba gaxdes, agreTve, arasworad SerCeuli 
teqnologia an SeduRebis cudi teqnika.

SeuduReblobebi warmoiqmneba, rodesac SenaduRi nakeris daduRebuli 
liToni ar elxoba ZiriTad (ix. naxazi qvemoT, v) an imave nakeris wina fenis 
adre daduRebul liTons.

Seulxoblobis ZiriTadi mizezebi SeiZleba iyos: xenjisagan, Jangisagan, 
saRebavebisagan cudad gasufTavebuli SesaduRebeli detalebis nawiburebi, 
amas garda, zedmetad grZeli rkali, arasakmarisi deni, SeduRebis didi siCqare 
da sxv.

araliTonuri CanarTebi liTonis nakerSi aris liTonis JangbadTan (oq-
sidebi), azotTan (nitridebi), gogirdTan (sulfidebi), fosforTan (fosfidebi) 
mikro da makroskopuli nawilakebis, agreTve widebis, danafarebis SeerTebebi 
da a. S. araliTonuri CanarTebi warmoiqmneba liTonSi mimdinare procesebis, 
magaliTad, qimiuri reaqciebis, agreTve garedan ucxo nawilakebis moxvedis 
Sedegad.

liTonis gadaxureba (ix. naxazi qvemoT, z) aris marcvlis zrda Termuli 
zegavlenis zonaSi. defeqtis mizezia liTonis xangrZlivad yofna maRal 
temperaturaze.

liTonis gadawva (ix. naxazi qvemoT, z) _ liTonis marcvlebis sazRvrebis 
daJangva maRal temperaturebze.

nakerSi gaCenili bzari
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niSvnelovans miekuTvneba calkeuli 
forebi, CanarTebi da CauduReblobebi, 
mniSvnelovans _ ganfenili defeqtebi, 
kritikuls _ bzarismagvari. rogorc 
wesi, bzarismagvari defeqtebi maTi 
zomebis miuxedavad dauSvebelia. moc-
ulobiTi defeqtebi SeiZleba daSve-
bul iqnes garkveul zomebamde da ra-
odenobamde.

SenaduRi SeerTebis xarisxis kon-
trolis da misi eqspluataciisaTvis 
vargisianobis Sefasebisas aucile-
belia imis codna Tu ra zegavlenas 
axdens gare da Siga defeqtebi kon-
struqciis simtkiceze. umetes SemTx-
vevebSi sxvadasxva defeqtis zegav-
lena konstruqciis muSaunarianobaze, 
nimuSis gamocdis gziT dgindeba.

SenaduRi konstruqciis saeqsplu-
ataciod Cabarebisas, pirvel rigSi, 
unda Sefasdes, ramdenad dasaSvebia 
gare defeqtebi. daSvebis mniSvnelobe-
bi, Cveulebriv, miTiTebulia konstruq-
ciis damzadebis teqnikur pirobebSi 
da damokidebulia eqspluataciis pi-
robebze.

dadgenilia, rom statikuri dat-
virTvebisas nakeris amozneqiloba ar 
amcirebs simtkices, Tumca Zlier ze-
moqmedebs vibraciul simtkiceze. rac 
metia nakeris amozneqiloba da, Sede-
gad, mcirea ZiriTadi liTonidan da-
duRebul liTonze gadasvlis kuTxe, 
miT ufro Zlierad amcirebs is gam-
Zleobis zRvars.

saSiSi gare defeqtia moWra (SemoW-
ra). is dauSvebelia konstruqciaSi, 
romelic dinamikuri datvirTvis pi-
robebSi muSaobs. mcire ganfenilobis 
moWra, romelic statistikuri dat-
virTvis qveS momuSave nakeris kveTs 
konstruqciaSi asustebs araumetes 
50%-isa, dasaSvebad iTvleba.

Tiebi mZafrad cvlis nakeris mox-
azulobas, warmoqmnis Zabvebis kon-
centratorebs da amiT dabla swevs 
konstruqciis simtkices. didi gan-
fenilobis (sigrZis) Tiebi iTvleba 
dauSvebel defeqtad, vinaidan maT 
arcTu iSviaTad axlavs CaduReblo-

liTonis gadaxureba is defeqtia, 
romlis gamosworeba SesaZlebelia, 
magram gadawvis gamosworeba SeuZle-
belia.

SesaduRebeli nawiburebis gadaweva 
aris SesaduRebeli nawiburebis aras-
wori mdebareoba erTmaneTis mimarT. 
aseTi defeqtebis mizezia detalebis 
cudad awyoba SeduRebisaTvis.

defeqtebis zemoqmedeba 

SenaduRi SeerTebis 

simtkiceze

defeqtebi did gavlenas axdens 
SenaduRi SeerTebebis simtkiceze 
da xSirad SenaduRi konstruqciebis 
adreuli daSlis mizezic xdeba. de-
feqtebis saSiSroeba ganpirobebulia 
bevri konstruqciuli da teqnolo-
giuri faqtoriT. konstruqciul 
faqtorebs SeiZleba mivakuTvnoT ma-
salebis Tvisebebi da SeerTebebis 
konstruqcia. Mmasalis Tvisebebi 
gansazRvravs nakeris plastikuro-
bas, bzarebis warmoqmnisaken da gan-
viTarebisaken midrekilebas da a. S. 
SeerTebis konstruqcia gansazRvravs 
nakeris saxeobas da datvirTvas, 
nairkedlianobas, amonaWrebs da Zab-
vebis sxva koncentratorebs, agreTve 
narCen Zabvebs da a. S.

saeqspluatacio faqtorebad iTv-
leba konstruqciis eqspluataciis 
pirobebi (datvirTvis saxe, temperatu-
ra, agresiuli are da a. S.).

saSemduReblo defeqtebi iyofa 
or jgufad: moculobiT da bzaris-
magvar defeqtebad. moculobiTi de-
feqtebi gansakuTrebul zegavlenas 
ar axdens SeerTebebis muSaobis un-
arze. isini(forebi, widebi, CanarTebi) 
SeiZleba normirebul iqnes zomebis 
an maT mier nakeris kveTis farTobis 
dasustebiT. bzarismagvari defeqtebi 
(bzarebi, CauduReblobebi, Seulxoba-
dobebi) sakmaod saSiSia.

mniSvnelobis mixedviT defeqte-
bi pirobiTad SeiZleba daiyos sam 
jgufad: naklebmniSvnelovani, mniS-
vnelovani da kritikuli. naklebm-
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bebi. mcire zomis adgilobrivi Tiebi 
dasaSveb defeqtad iTvleba.

krateri, gawvis msgavsad, yvela 
SemTxvevaSi dauSvebeli defeqtia 
da aucileblad unda gamoswordes. 
xSirad krateri bzarebis ganviTa-
rebis keras warmoadgens.

wvrili CauduReblobai vibraci-
uli datvirTvis dros SeerTebebis 
simtkices 40%-mde amcirebs. Nnakeris 
fesvis did CauduReblobas SeuZlia 
simtkice 70%-iT Seamciros. Tu na-
kerSi CauduRebloba dasaSvebia, maSin 
misi dasaSvebi zomebi miTiTebuli 
unda iyos mocemuli nakeTobis Ses-
rulebis teqnikur pirobebSi.

Seulxobloba saSiSi defeqtia da, 
rogorc dauSvebeli forebi da wi-
dis CanarTebi, Tu maTi jamuri far-
Tobi nakeris kveTSi Seadgens 5-10%-s, 
praqtikulad zegavlenas ar axdens 
SeerTebebis statistikur simtkiceze. 
konstruqciisaTvis, romelic muSaobs 
statistikuri datvirTvebis pirobeb-
Si, dasaSvebia nakeris gaangariSebiTi 
kveTis forebis farTobis ara umetes 
7%-mde arseboba, xolo konstruqci-
isaTvis, romelic muSaobs vibraciul 
datvirTvaze _ araumetes 4-5%-isa.

nakeris SuaSi an napirebze Zewk-
vis saxiT ganlagebuli forebi ufro 
sagrZnob zegavlenas axdens simt-
kiceze, vidre didi forianoba uwes-
rigod ganlagebuli forebisa. wi-
dis erTeuli CanarTebis zegavlena 
konstruqciis Sromisunarianobaze 
daaxloebiT iseTivea, rogoric airis 
forebis.

nakeris siRrmeSi ganlagebuli air-
is an widis msxvili CanarTebi ufro 
metad amcirebs nakeris winaRobas 
dartymiT datvirTvaze, vidre mci-
re forebi. widis CanarTebi, romle-
bic Tavmoyrilia nakeris zedapirze, 
iwvevs aramWidro forian nakers, riT-
ac amcirebs mis plastikurobas.

udefeqto SenaduRi konstruqciis 
damzadeba TiTqmis SeuZlebelia, ma-
gram aucilebelia, rom mas minimal-
uri raodenobis defeqtebi hqondes 
da akmayofilebdes teqnikuri piro-
bebis moTxovnebs.

defeqtebis gamosworeba

gare da Siga dauSvebeli defeqtebis 
aRmoCenis SemTxvevaSi maT aucile-
blad moacileben. Tu es SeuZlebelia, 

nakerSi arsebuli krateris gamo 
warmoSvebuli bzari

SenaduRi SeerTebis xarisxis sab-
oloo SefasebisaTvis aucilebelia 
Siga defeqtebis SesaZlebeli daS-
vebis codna.

bzari SenaduRi nakeris yvelze 
saSiSi defeqtia. is Zabvebis Zlieri 
koncentratoria. Bbzarebis gamovle-
nis SemTxvevaSi minaduRis gamous-
woreblad datoveba yovlad dauSve-
belia. bzarebiani SenaduRi nakeris 
gamosworeba specialuri teqnologi-
iT xdeba, romelic garantias iZleva 
SenaduRi SeerTebis saimedo muSao-
baze. Kkontrolis arsebuli wesebiT 
bzari dauSvebeli defeqtia.

CauduReblobebi, samuSao kveTis 
Sesustebis gamo amcirebs SenaduRi 
SeerTebebis muSaobisunarianobas da 
qmnis nakerSi Zabvebis koncentra-
cias. statistikur datvirTvaze mo-
muSave konstruqciaSi SesaduRebeli 
liTonis sisqis 10-15%-iani sididis 
mqone CauduReblobebi arsebiT ze-
gavlenas ver axdens saeqspluatacio 
simtkiceze. Tumca is saSiSi defeqtia, 
Tu konstruqcia muSaobs vibraciul 
datvirTvaze.



210

maSin nakeTobas iwuneben.. Cveulebrivi, 10-20 mm kedlis sisqis liTonkon-
struqciis da milebis SenaduRi nakerebisaTvis defeqti anu ubnebi SeiZleba 
amoiWras meqanikurad an airis sanTuriT. amis Semdeg nakers kvlav SeaduRe-
ben. mcire diametris SemTxvevaSi, mravali defeqtis arsebobisas pirapiris 
perimetrze, is mTlianad unda amoiWras da Caisvas milis axali naWeri.

gare defeqtebis mocileba xdeba amoxexviT, rac amosakrebi adgilebis Semd-
gomi SeduRebis gareSe SeiZleba mxolod detalis kedlis minimaluri dasaS-
vebi sisqis SenarCunebis SemTxvevaSi maqsimaluri amosakrebi sisqis adgile-
bSi. nakeris ukana mxaris defeqtebi SeiZleba mocemul iqnes nakeris mTel 
sigrZeze ZiriTadi liTonis Tanapirad.

xSirad, foladisagan damzadebul konstruqciaSi, dasaSvebia defeqturi ub-
nebis mocileba haer-rkaluri an plazmur-rkaluri randviT da amoRebuli 
zedapiris abraziuli instrumentebiT Semdgomi damuSaveba. aseT SemTxvevaSi 
naxSirbadiani da siliciummanganumiani nakeTobis zedapirebi unda gasuf-
Tavdes (gaixexos) Wris kvalis srul mocilebamde.

defeqtiani adgilebis mocilebisas saWiroa garkveuli wesebis dacva. mo-
sacilebeli ubnis sigrZe yvela mxaridan unda utoldebodes defeqturi ubnis 
sigrZes mimatebuli 10-20 mm, xolo gamoyvanis sigane SeduRebis Semdeg ar unda 
aRematebodes SeduRebamde arsebul ormag siganes. SeduRebisaTvis momzade-
buli amonakrebebis forma da zomebi saimedo CanaduRis SesaZleblobas unda 
uzrunvelyofdea nebismier adgilSi. TiToeuli amonakrebis zedapirs unda 
hqondes mdovre moxazuloba mkveTri Sverilebis, maxvili CaRrmavebebisa da 
xiwvebis gareSe. defeqtiani ubnis SeduRebisas uzrunvelyofili unda iyos 
ZiriTadi liTonis mimdebare ubnebis gadaxurva.

SeduRebis Semdeg ubani aucileblad unda gasufTavdes, unda moSordes 
kraterSi arsebuli fuWvilebi da sifxviere da unda Seiqmnas piroba ZiriTa-
di liTonisaken mdovre gadasvlisaTvis.

SeduRebis win msxvili an gamWoli bzarebi iburReba (30-50 mm) maT boloe-
bTan axlos. es saSualebas iZleva Tavidan aviciloT maTi gavrceleba. amis 
Semdeg xdeba bzarebis gamoyvana mTel siRrmeSi. aseT SemTxvevaSi defeqturi 
ubani CaduRebul unda iqnes mTel siRrmeze.

bzarebis, nakeris boloSi CauduReblobebis, Siga CauduReblobebis, widuri 
CanarTebis, Tiebisa da Siga forebis gamosworeba unda moxdes amoxexviT, amoW-
riT an rkaluri randviT.

zedapiruli forebi, romlebic ganlagebulia zedapirTan axlos, mcire siR-
rmeSi, moSorebuli unda iqnes miduRebiT.

moWra (SemoWra) unda moaciloT moSorebuli Zafisebri nakeris daduRebiT 
defeqtis mTel sigrZeze. Tumca es procesi iwvevs saSemduReblo masalebis 
xarjis zrdas. aseT SemTxvevebSi mizanSewonilia moWris Cadnoba argonrkal-
uri meTodiT, rac saSualebas iZleva defeqtebi “gadauTovdes” damatebiTi 
daduRebis gareSe.

Tiebisa da nakeris formis uTanabrobis gamosworeba SeiZleba defeqtebis 
meqanikuri damuSavebiT mTel sigrZeze. nakerebis kraterebis gamosworeba 
xdeba dnobiT SeduRebis erT-erTi xerxiT (xeliT rkaluri, inertuli airebis 
areSi rkaliT da a. S.), romelic uzrunvelyofs SenaduRi nakeris xarisxs 
nakeTobisadmi wayenebuli moTxovnebis Sesabamisad.

SenaduRi SeerTebis gamosworebuli nakerebi, rogorc wesi, unda gakontr-
oldes. im SemTxvevaSi Tu defeqtebi kidev iqna aRmoCenili, maSin maTi gamo-
sworeba aucilebeli moTxovnebis dacviT unda moxdes. erTi da imave defeq-
turi ubnis gamosworebis ricxvi damokidebulia konstruqciis kategoriaze 
da ar unda aRematebodes sams.
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ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqstSi ar CaweroT, gamoiyeneT calke furceli.

1. Jangi, xenji, zeTi, saRebavi, teni defeqtebis warmoqmnis mizezebia, romle-
bic iwvevs:

1) forebs; 2) bzarebs; 3) CanarTebs; 4) SeuduReblobebs.

2. bzarebi, CauduReblobebi, SeuduReblobebi ganekuTvneba Semdegi de-
feqtebis warmoqmnis mizezebs:

1) moculobiTi; 2) bzarismagvari; 3) SemTxveviTi; 4) avariuli.

3. bzarismagvari defeqti misi zomebis miuxedavad aris:

1) dauSvebeli; 2) dasaSvebi; 3) arasasurveli; 4) umniSvnelo.

4. forebi, widebi, CanarTebi miekuTvneba Semdegi defeqtebis gamomwvev mize-
zebs:

1) moculobiTi; 2) bzarismagvari; 3) SemTxveviTi; 4) avariuli.

5. saSemduReblo nakerebis yvelaze saxifaTo defeqtebia:

1) forebi; 2) CanarTebi; 3) bzarebi; 4) Tiebi.

6. saSemduReblo nakeris yvelaze saxifaTo koncentratorebia:

1) forebi; 2) CanarTebi; 3) Tiebi; 4) bzarebi.

7. defeqtiani adgilebis mocilebisas mosacilebeli monakveTis sigrZe de-
feqtian monakveTze orive mxridan metia:

1) 1-2 mm-iT; 2) 5-10 mm-iT; 3) 10-20 mm-iT; 4) 20-40 mm-iT.

8. defeqtiani adgilebis daduRebis Semdeg nakeris sigane winaswars ar 
unda aRematebodes:

1) erTnaxevari siganiT; 2) ormagi siganiT; 3) sammagi siganiT; 4) xuTmagi 
siganiT.

9. bzarebis gavrcelebis aRsakveTad SeduRebis win maT:

1) aTvaliereben; 2) asufTaveben; 3) CaburRaven; 4) Rebaven.

10. erTi da imave defeqtis gamosworebis ricxvi damokidebulia konstruq-
ciis mniSvnelobaze da ar unda aWarbebdes:

1) ors; 2) sams; 3) oTxs; 4) Svids.
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SenaduRi SeerTebis xarisxis kontroli

Tavi eZRvneba SenaduRi SeerTe-
bebis kontrols, gaecnobiT ra 
etapebisagan Sedgeba kontrolis 
sistema. pirvel rigSi unda ico-
deT Tu ra moTxovnebi waeyeneba 
produqciis xarisxs, detaluradaa 
ganxiluli kontrolis ZiriTadi 
saxeebi: urRvevi, meqanikuri, metal-
ografiuli, TiToeuli maTganis 
mniSvneloba produqciis xarisx-
isaTvis.

moTxovnebi produqciis 

xarisxis mimarT

SeerTebis xarisxi ZiriTadad 
damokidebulia SenaduRi nakeTobisa 
da konstruqciebis muSaobis unarze. 
aqedan gamomdinare, misi usafrTxoeba 
adamianebisa da garemosaTvis eqsplua-
taciis procesSi. produqciis xarisxi 
aris misi Tvisebebis erToblioba, 
romlebic akmayofilebs garkveul 
moTxovnebs. saSemduReblo warmoe-
baSi produqtad iTvleba detalebi, 
kvanZebi, kvanZebi da nakeTobebi, rom-
lebic damzadebulia SeduRebis gam-
oyenebiT mocemul warmoebaSi. Sena-
duRi SeerTebis xarisxis maCvenebeli 
aris simtkice, defeqtebis uqonloba, 
gamosworebis ricxvi da sxv.

produqciis xarisxis kontroli 
aris xarisxis maCveneblebis dad-
genil moTxovnebTan Sesabamisobis 
Semowmeba.

SenaduRi SeerTebebis mimarT 
moTxovnebi mocemulia normatiul-
teqnikur dokumentebSi (ntd), kontro-
lis wesebSi (kw), teqnikur pirobebsa 
(tp) da a.S. samSeneblo konstruqciebi-
saTvis ZiriTad ntd-s warmoadgens 
samSeneblo normebi da wesebi. dno-
biT SeduRebisas teqnikuri pirobebi, 
rogorc wesi, reglamentirdeba na-
keris geometriuli zomebiT (nakeris 
sigane da amozneqiloba), CaduRebis 
siRrmiT da gawvis raodenobiT. de-
feqtebis dasaSvebi normebi regla-
mentirdeba kontrolis wesebiT. gamo-

suli produqciis xarisxs amowmeben 
TviTon damamzadeblebi an sawarmos 
teqnikuri kontrolis ganyofilebis 
(tkg) TanamSromlebi.

maRalxarisxiani SenaduRi 
SeerTebis miReba SeuZlebelia mx-
olod mza produqciis kontroliT, 
amitom praqtikaSi gamoiyeneba kon-
trolis is sistemebi, romlebic iT-
valiswinebs kontrols nakeTobis 
damzadebis, montaJis da saeqspluata-
cio mowyobilobis remontis stadi-
aze. kontrolis sistema Seicavs qve-
moT CamoTvlil stadiebs.
•	 winaswari kontroli iTvaliswinebs 
Semdeg Semowmebas: SemduReblis, 
Termistis, defeqtoskopistis kval-
ifikacias; SesaduRebeli masalebis 
xarisxs; saSemduReblo da Termu-
li mowyobilobis da aparaturis 
asawyob-saSemduReblo samarjvebis, 
defeqtoskopiis xelsawyoebisa da 
masalebis mdgomareobas.
winaswari kontrolis Semadgene-

li nawilia Semosvlis kontroli, 
romelic sruldeba mowodebuli ma-
salebis (naglinis, Camosxmuli de-
talebis da sxv.) defeqtoskopiuri 
SemowmebiT. Semosvlis kontroli 
sruldeba arCeviT an sruli mocu-
lobiT.
•	 Tanamimdevruli operaciebis Sede-
gebis teqnologiuri kontroli 
gulisxmobs SeduRebisaTvis de-
talebis momzadebas da awyobis 
xarisxis Semowmebas, detalebis 
gaxurebis da SeduRebis reJimebis 
dacvis kontrols, mravalSriani na-
keris Sesrulebis Tanamimdevrobis 
rigs, saSemduReblo operaciebis 
Catarebis dros warmoqmnili widis-
agan daduRebuli liTonis gasuf-
Tavebas da Termuli damuSavebis 
Sesrulebis kontrols (gaxurebis 
reJimebis dacvas, xelsawyoebis 
eqspluataciis siswores, Termuli 
damuSavebis parametrebis registra-
ciis siswores da a.S.). amis Semdeg 
xdeba miRebuli monacemebis Sedare-
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ba moTxovnebTan, romlebic miTiTeb-
ulia teqnologiur instruqciebSi.
Tanamimdevruli operaciuli kon-

troli aucilebelia teqnologiuri 
procesis drouli koreqtirebisaTvis 
da defeqturi zonebis operatiuli 
remontisaTvis.
•	 misaRebi kontroli tardeba te-
qnologiuri procesiT gaTval-
iswinebuli yvela operaciis dam-
Tavrebis Semdeg; misi Sedegebi 
fiqsirdeba nakeTobis dokumentaci-
aSi.
SeduRebis xarisxis SemowmebisaT-

vis mza nakeTobaSi gamoiyeneba kon-
trolis Semdegi saxeebi: SenaduRi 
SeerTebis garegani daTvaliereba da 
azomva, simtkiceze gamocda, rentgenis 
an gama-sxivebiT gaSuqeba, ultrabger-
iTi defeqtoskopia, kontrolis magni-
turi meTodebi, kontrolis lumines-
cenciuri meTodi, meqanikuri gamocda, 
metalografiuli gamokvlevebi.

SenaduRi nakeris xarisxis kontro-
lis saxe irCeven nakeTis im daniS-
nulebisa da moTxovnebis mixedviT, 
romlebic mas waredgineba teqnikuri 
pirobebiT da standartiT.

miRebis kontroli arsebobs an 
mTliani (mowmdeba yvela SenaduRi 
nakeri), an arCeviTi (mowmdeba SeerTe-
bebis nawili). arCeviTi kontrolis 
Sedegebi, mTeli Sesamowmebeli par-
tiis wundebis safuZvelia.

kontrolis operaciebi princi-
pulad gansxvavdeba damzadebis te-
qnologiuri operaciebisagan. kon-
troli teqnologiuri procesis 
nawilia, romelic saSualebas iZl-
eva ara marto Seafaso produqciis 
vargisianoba, aramed miiRo informa-
cia mis xarisxzec. es informacia Sei-
Zleba gamoyenebul iqnes teqnologi-
uri procesis regulirebisaTvis mis 
yvela stadiaze.

ZiriTadi da saSemduReblo 

masalebis xarisxis kontroli

ZiriTadi liTonis xarisxi 
unda Seesabamebodes sertifikatis 
moTxovnebs. masSi miTiTebuli unda 

iyos damamzadebeli qarxana, liTo-
nis marka da qimiuri Sedgeniloba, 
dnobis nomeri, liTonis profili da 
zoma, liTonis masa da partiis nomeri, 
standartiT gaTvaliswinebuli yvela 
gamocdis Sedegebi, masalis mocemuli 
markis standarti.

sertifikatis uqonlobis SemTx-
vevaSi, liTonis warmoebaSi gamoyene-
ba xdeba mxolod guldasmiT Semow-
mebis garegnuli daTvalierebisa da 
SeduRebadobaze nimuSis gamocdis, 
agreTve liTonis meqanikuri Tvise-
bebis da qimiuri Sedgenilobis dad-
genis Semdeg.

konstruqciebis SeduRebisas, romel
Ta naxazebSi miTiTebulia eleqtro
dis tipi, ar SeiZleba usertifikato 
eleqtrodis gamoyeneba. usertifi-
kato eleqtrodis gamoyenebis Sem-
TxvevaSi, standartebis Sesabamisad 
unda Sefasdes danafaris simtkice, 
eleqtrodis saSemduReblo Tvisebebi 
nimuSebiT liTonis nakeris da Sena-
duRi SeerTebis meqanikuri Tvisebebi, 
romlebic SeduRebulia Sesabamisi 
partiis eleqtrodebiT. SeduRebi-
saTvis eleqtrodebis vargisianoba-
ze msjeloben agreTve daduRebuli 
liTonis xarisxiT, romelsac ar unda 
hqondes forebi, bzarebi da widis Ca-
narTebi.

garegnulad eleqtrodi unda akmay-
ofilebdes standartebis moTxovnebs, 
kerZod, eleqtrodis danafari unda 
iyos mtkice, mkvrivi, forebis, bzarebis, 
amoberilobebis gareSe da kargad 

milgayvanilobaSi SenaduRi SeerTebis 
xarisxis rentgenoskopiuli Semowmebis 

aparatura
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gadazelili (koStebis gareSe) kompo-
nentebiT. eleqtrodebi, romelTa da-
nafari danestianebulia, warmoebaSi 
ar daiSveba.

vizualuri kontroli

sakontrolo operaciebi sruldeba 
mocemuli warmoebis da misi produq-
ciis xarisxis dacvis Sesamowmeblad.

SenaduRi SeerTebebis vizualuri 
kontroli sruldeba EN970-203–is Se-
sabamisad.

is emsaxureba gare defeqtebis 
gamovlenas. agreTve Sesrulebuli 
nakerebis zomebis Sesabamisobas sap-
roeqto zomebTan. is aucileblad win 
uZRvis kontrolis sxva saxeobebs.

vizualuri kontrolis dros xdeba 
nakersa da nakeris mimdebare zonaSi 
bzarebis, CauduRebeli kraterebis, 
gawvebis, Tiebis, fesvur nakerSi Cau-
duReblobebis, moWrebis (SemoWrebis), 
SenaduRi nakeris uxeSqerclovanobis, 
naxazSi mocemulobebTan SenaduRi 
nakeris konstruqciuli elementebis 
Seusabamobis aRmoCena.

vizualuri kontroliT gamov-
lindeba agreTve defeqtebi, romelTa 
aRmoCenac SeiZleba SeuiaraRebeli 
TvaliT, agreTve 10-jeradi gadidebis 
lupiT. daTvalierebamde SenaduR na-
kers da masTan liTonis 20 mm-is siga-
niT daSorebul zedapirs asufTaveben 
widisagan, Sxefebisa da WuWyisagan.

bzarebis zRvrebis aRmoCena xdeba 
CaburRvis gziT, RojiT liTonis amo-
texviT, defeqturi ubnis amoxexviT da 
Semdgomi amoWmiT.

SenaduRi nakerebis forma da zome-
bi mowmdeba Sablonebis (Targebis) da 
kalibrebis meSveobiT, agreTve Cveu-
lebrivi (universaluri) sazomi in-
strumentebiT.

urRvevi kontroli

rentgenuli kontroli. rentgenis 
sxivis Tvisebaa gaiaros iseT niv-
TierebaSi, romelSic ver gadis sina-
Tle. SenaduR nakerSi gavlisas mas 
Sexvdeba defeqtebi, ris gamoc sxivebi 

icvlis intensiurobas, rac fiqsird-
eba rentgenis firze.

SenaduRi SeerTebebis gaSuqebisaT-
vis gamoiyeneba sxvadasxva tipis apa-
ratebi.

kontrolis dros gamosxivebis wy-
aros (rentgenis milaki) aTavseben na-
keridan garkveul manZilze. nakeris 
mopirdapire mxaridan Tavsdeba kas-
eta rentgenis firiT da gamaZliere-
beli ekranebiT. gaWvirvis dros firi 
sxivebis qveS yovndeba garkveuli 
droiT, rasac eqspozicia ewodeba. 
is damokidebulia liTonis sisqeze, 
fokusur manZilze, gamosxivebis in-
tensivobasa da firis mgrZnobiaroba-
ze. gamaZlierebeli ekranebi eqspozi-
ciis Sesamcirebladaa gamoyenebuli.

amis Semdeg firi unda amoiRoT 
kasetidan da unda gaamJRavnoT. na-
keris ubnis miRebul gamosaxuleba-
ze calkeuli adgilebis Cabnelebebi 
araerTgvarovani iqneba. defeqtis gav-
liT firze moxvedrili sxivebi nak-
lebad STainTqmeba im sxivebTan Se-
darebiT, romlebic liTonis mkvriv 
fenebSi gaivlis. amitom SenaduRi de-
feqti firze ufro muqad iqneba gamo-
saxuli.

gaWvirvis dros nakeris gverdiT, 
gamosxivebis wyaros mxaridan, unda 
daidgas defeqtometri, romelic em-
saxureba nakerSi defeqtis sididisa 
da siRrmis gansazRvras. defeqtome-
tri aris firfita, romelic imave 
masalisagan mzaddeba, romlisganac 
gasaWvirvi liToni. firfitis sisqe, 
rogorc wesi, unda iyos nakeris ga-
Zlierebis toli. Sedegis Sedarebi-
saTvis defeqtometri daRaruli unda 
iyos sxvadasxva siRrmis RarakebiT. 
rentgenogramis mixedviT defeqtis 
sidide (simaRlis) unda ganisazRvros 
misi damuqebiT, defeqtometris Rara-
kebis damuqebasTan SedarebiT.

rentgenuli kontrolis daxmare-
biT SeiZleba aRmoCenil iqnes Siga 
defeqtebis umravlesoba: CauduRe-
bloba, forebi, CanarTebi, bzarebi.
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gama-kontroli

gama sxivebi, iseve rogorc rentgen-
isa, eleqtromagnituri talRebia. zo-
gierT qimiur elements (urani da sxv.) 
aqvs Tviseba gamoasxivos gama-sxivebi. 
am movlenas radioaqtiuroba ewodeba.

gaWvirvisaTvis gamoiyeneba iseTi 
xelovnuri radioaqtiuri element-
ebi, rogoricaa kobalt-60, telium-170, 
iridium-192 da sxv.

gama-sxivebis adamianze mavne zemo-
qmedebis gamo, radioaqtiur izotope-
bi inaxeba specialur konteinerebSi. 
gama-sxivebiT SeduRebuli SeerTe-
bebis gaWvirvis teqnika rentgenos-
kopiuli kontrolis analogiuria.

rentgenTan SedarebiT gama-sxive-
biT kontrols Semdegi upirateso-
bebi aqvs: konteineri radioaqtiuri 
izitopebiT SeiZleba daidgas iseT 
adgilas, sadac ar eteva rentgenis 
uzarmazari danadgari; gama-sxivebis 
meSveobiT SesaZlebelia ramdenime 
detalis erTdroulad kontroli, da 
nakeTobis wriuli nakerebis kontro-
lic; es meTodi moxerxebulia savele 
pirobebSic; gama-sxivebiT gaWvirvis 
xarjebi naklebia, vidre rentgenis sx-
ivebiT gaWvirvisa.

radioaqtiuri izotop kobalt-
60-is preparati utyuaria muSaobaSi 
da SeiZleba gamoyenebul iqnes 5 wel-
ze metxans.

gama-sxivebiT gaWvirvis naklia 
50 mm-ze naklebi sisqis nakerSi de-
feqtebis gamovlenis SedarebiT daba-
li mgrZnobeloba, vidre rentgenuli 
kontrolis dros.

ultrabgeriTi kontroli.

kontrolis ultrabgeriTi meTodi 
damyarebulia ultrabgeriTi tal-
Rebis arekvlis unarze ori garemos 
gamyofi sazRvridan, romlebsac sx-
vadasxva akustikuri Tvisebebi aqvs.

TavisTavad ultrabgera material-
uri garemos 20 khc-ze meti sixSiris 
drekadi rxevebia.

SenaduRi nakeris ultrabgeriTi 
kontrolisaTvis, rogorc wesi, gamoi-

yeneba ufro metad maRali sixSireebi 
0,5-dan 5 mghc-mde.

arsebobs ultrabgeriTi rxevebis 
miRebis ramdenime xerxi. yvelaze 
gavrcelebulad iTvleba xerxi, ro-
melic dafuZnebulia zogierTi 
kristalis (kvarci, segnetis marili) 
an xelovnuri masalebis piezoele-
qtrul efeqtze. am efeqtis arsi isaa, 
rom Tu kristalidan amoWrili fir-
fitis sapirispiro waxnagebze, miewo-
deba sxvadasxva dasaxelebis muxtebi, 
maSin is Seicvlis zomebs eleqtru-
li muxtis niSnis cvlilebis Sesa-
bamis taqtSi. Tu icvleba eleqtruli 
muxtis niSnebi wamSi 20 aTasze meti 
rxevis sixSiriT, miRebuli iqneba pi-
ezometruli firfitis imave sixSiris 
meqanikuri rxevebi, romlebic gadaice-
ma ultrabgeris saxiT.

SenaduR nakerSi ultrabgeriTi 
rxevebis SeyvanisaTvis gamoiyeneba 
xelsawyo, romelsac piezometruli 
gardamqmneli ewodeba, mas agreTve 
SeuZlia miiRos SenaduRi nakeris de-
feqtidan areklili rxevebi, romle-
bic defeqtoskopis ekranze Sesabami-
si signaliT fiqsirdeba.

ultrabgeris meSveobiT SeiZleba 
gamovlenil iqnes bzarebi, CauduRe-
blobebi, widis CanarTebi, forebi 
SenaduR nakerSi, agreTve liTonis 
furclis Sreebad daSla. amasTan 
erTad ultrabgeriT kontrols aqvs 
arsebiTi nakli, romelic aRmoCenili 
defeqtebis Zalian rTul gaSifvras-
Tanaa dakavSirebuli. am samuSaos 

SenaduRi nakeris ultrabgeriTi 
kontroli
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Sesruleba SeuZlia mxolod maRali 
kvalifikaciis operators, romelsac 
didi gamocdileba aqvs.

dReisaTvis Seqmnilia iseTi xel-
sawyoebi, romlebic aRmoCenili de-
feqtis Sesaxeb informacias iZleva 
cifrebiT an specialur firze.

magnituri kontroli

kontrolis magnituri meTodebi 
dafuZnebulia magnituri gabnevis 
principis gamoyenebaze, romelic war-
moiSoba defeqtis Tavze sakontrolo 
nakeTobis damagnitebisas. Tu Senadu-
Ri nakeri udefeqtoa, maSin magnituri 
Zaluri xazi nakeris kveTSi Tanabrad 
ganawildeba. xolo, nakerSi defeqtis 
arsebobobis SemTxvevaSi, defeqtis na-
klebi magnituri SeRwevadobis gamo, 
magnituri Zaluri nakadi gverds auv-
lis defeqts, ris gamoc Seiqmneba mag-
nituri gabneva.

nakadis ganbnevis fiqsirebis xerxze 
damokidebulebiT arsebobs magnitu-
ri fxvnilis da induqciuri meTodi. 
pirvel SemTxvevaSi aris uTanabroba 
ganisazRvreba nakeTobis zedapirze 
feromagnituri fxvnilis Tavmoyris 
adgilebis mixedviT. meore SemTxveva-
Si gabnevis nakadebs iWers induqci-
uri koWa. nakeTobas amagniteben ele-
qtromagnitiT, solenoidiT an denis 
uSualod SenaduR nakerze gatarebiT.

kontrolis magnitofxvniluri 
meTodi sruldeba ori xerxiT: mS-
rali da sveli. pirvel SemTxvevaSi 
magnituri fxvnili mSrali (surinji, 

rkinis naqlibi da sxv.), xolo meoreSi 
Txevad mdgomareobaSia (navTi, wyali).

mSrali meTodi gamoiyeneba siR-
rmis da zedapiruli defeqtebis gamo-
savlenad, xolo sveli – upiratesad 
zedapirulisa.

magnituri fxvnilis meTodi gamo-
sadegia mxolod feromagnituri masa-
lebis kontrolisaTvis. am meTodiT 
SesaZlebelia zedapiruli da Siga 
bzarebis, agreTve 6 mm-mde siRrmeSi 
CauduRebulobebis gamovlena.

magnitografiuli kontroli. mag-
nitografiuli xerxi dafuZnebulia 
defeqtebze warmoqmnili gabnevis 
areebis magnitur firze Cawerasa da 
mis Semdgom aRwarmoebaze magnito-
grafiuli defeqtoskopiT. am xerxiT 
SeiZleba gamovlenil iqnes defeqtebi 
SenaduR nakerebSi, romlebic ganla-
gebulia misi siRrmis ara umetes 15 
mm doneze.

luminescenciuri da feradi de-
feqtoskopia. am xerxebis dros de-
feqtis RruSi SehyavT mafluoresci-
rebeli xsnari an mkveTri wiTeli 
siTxe, romelsac Semdgom acileben 
zedapiridan. ultraiisferi sxivebis 
zemoqmedebiT xdeba defeqtis RruSi 
moqceuli xsnaris naTeba. feradi de-
feqtoskopiis dros defeqtebis gamov-
lena xdeba TeTri gamJavnebadi saRe-
bavis daxmarebiT (TeTr fonze xdeba 
wiTeli naxatis gamomJRavneba, ro-
melic defeqtis formas Seesabameba).

am meTodebis meSveobiT xdeba zeda-
piruli defeqtebis, ZiriTadad bza-
rebis gansazRvra sxvadasxva, maT So-
ris aramagnituri foladebis, feradi 
liTonebis da Senadnobebis SenaduR 
SeerTebebSi.

metalografiuli kvleva

metalografiuli kvleva xorciel-
deba liTonis struqturis kvleviT 
Slifebsa an nakerebze sakvlevi zeda-
piris fotografirebiT.

metalografiuli kvleviT saz-
Rvraven liTonis nakeris makros-
kopul da mikroskopul struqturebs, 
SenaduR zonebs, ZiriTad liTonSi 
Termuli gavlenis zonebs.

SenaduRi nakeris Semowmeba magnitur-
fxvniluri meTodiT
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ganvlili masalis gameoreba

pasuxebi qvemoT mocemul teqst-
Si ar CaweroT, gamoiyeneT calke 
furceli.

1. kontroli, romelic iTvaliswinebs: Sem-
duReblebis kvalifikacias, saSemduRe-
blo masalebis xarisxs, saSemduReblo 
mowyobilobis da aparaturis, asawyob-
saSemduReblo samarjvebis mdgomareo-
bas:

1) winaswari; 2) operaciobrivi; 3) mis-
aRebi; 4) saswrafo.

2. kontroli, romelic Seicavs detalebis 
SeduRebisaTvis momzadebis da awyobis 
Semowmebis xarisxs, SeduRebis reJimebis 
dacvas, mravalferovani nakerebis Ses-
rulebis rigiTobas da a.S.:

1) winaswari; 2) operaciobrivi; 3) mis-
aRebi; 4) saswrafo.

3. kontroli, warmoebuli imis Semdeg, rac 
dasrulebuli iqneba teqnologiuri 
procesiT gaTvaliswinebuli yvela op-
eracia, romlis Sedegebi fiqsirdeba Cab-
arebis dokumentaciaSi nakeTobaze:

1) winaswari; 2) operaciobrivi; 3) mis-
aRebi; 4) saswrafo.

4. miRebis kontroli, romlis drosac mow-
mdeba yvela SenaduRi SeerTeba:

1) mTliani; 2) arCeviTi; 3) aucilebeli; 
4) operatiuli.

liTonis makrostruqtura liTonis aRnagobaa, romelic Cans SeuiaraRebe-
li TvaliT an lupiT liTonis nimuSis gaSliful zedapirze. liTonis mak-
rostruqturuli kvlevis process makrostruqturul kvlevas (analizs) uwo-
deben. makrostruqturaze mkafiod Cans SenaduRi Senadnobis zonebi (nakeri, 
Termuli gavlenis zona), daduRebuli liTonis fenebi, kristalebis mimar-
Tuleba, defeqtebi (bzarebi, widuri CanarTvebi, forebi) da sxv.

liTonis makrostruqtura aseve Seiswavleba SenaduRi SeerTebebis ni-
muSebis im natexebis mixedviT, romlebic morCeba meqanikuri damuSavebis 
Sedegad an mzaddeba specialurad teqnologiuri nimuSebis saxiT. liTonis 
rRvevis xasiaTze msjeloben texilis saxis mixedviT. msxvilmarclovani mbz-
inavezedapiriani natexebiT xasiaTdeba myife liToni. ruxi boWkovani natexis 
mqrqali zedapirebi migvaniSnebs liTonis karg plastikurobaze.

liTonis mikrostruqtura liTonebis struqturaa, romelic Cans mikros-
kopiT. manamde liTonis nimuSis zedapiris polireba xdeba sarkisebr bzin-
varebamde. muSavdeba (amoWma) specialuri xsnariT. mikrostruqturis kvlevis 
process mikrostruqturuli analizi (kvlevas) ewodeba. optikuri mikros-
kopiT (50-3000-jer gadidebiT) ganisazRvreba marcvlebis forma da sidide, 
liTonis struqturuli mdgenelebi (feriti, perliti da sxv.), araliTonuri 
CanarTebi da SenaduRi SeerTebebis calkeuli nawilebis sxva defeqtebi.

5. misaRebis kontroli, romlis drosac 
mowmdeba SenaduRi SeerTebis nawili:

1) mTliani; 2) arCeviTi; 3) aucilebeli; 
4) gadaudebeli.

6. dokumenti, romelSic miTiTebulia 
ZiriTadi liTonis damamzadebeli qarx-
ana, liTonis marka da qimiuri Sedgeni-
loba, dnobis nomeri, masalis profili 
da zomebi, liTonis masa da partiis no-
meri. yvela gamocdis Sedegi, mocemuli 
markis masalis standarti:

1) atestati; 2) kalkulacia; 3) diplomi; 
4) sertifikati.

7. operaciebi, romlebic sruldeba moce-
muli warmoebis da misi produqciis 
xarisxis sisworis dacvis Sesamowme-
blad:

1) sakontrolo; 2) teqnologiuri; 3) 
maregistrirebeli; 4) gamomSvebi.

8. kontroli, romlis drosac xdeba de-
feqtis SeuiaraRebeli TvaliT gamov-
lena, agreTve aTmagi gadidebis lupis 
daxmarebiT:

1) fizikuri; 2) vizualuri; 3) operati-
uli; 4) obieqturi.

9. gamocdebi, romlis drosac xdeba liTo-
nis simtkicis, sisalis, plastikurobis 
gansazRvra:

1) analitikuri; 2) fizikuri; 3) teqnolo-
giuri; 4) meqanikuri.

10. liTonis struqturis kvlevebi Slif-
saze an texilze:

1) fizukuri; 2) metalografiuli; 3) meqa-
nikuri; 4) teqnologiuri.
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samuSaos moZiebis da
profesiuli  winsvlis 
unar-Cvevebi

swavlis dasrulebis Semdeg 
specialists surs rac SeiZleba 
swrafad daiwyos muSaoba. damsaqme-
beli yvelaze maRalkvalificiur 
muSaks eZebs, magram profesiis 
codna ar aris dasaqmebis ganmsaz-
Rvreli erTaderTi faqtori. dam-
saqmebels aseve ainteresebs spe-
cialistis pirovnuli Tvisebebi da 
zogadi unar-Cvevebi, rac gansaz-
Rvravs Tu rogori muSaki iqneba is.   

swavlebisas instruqtori ak-
virdeba muSakis qvemoT CamoTvlil 
pirovnul Tvisebebsa da SromiT 
unar-Cvevebs. igi mogawodebT infor-
macias Tu rogoria Tqveni efeq-
turobis maCvenebeli ama Tu im 
sferoSi. efeqturobis maRali maCve-

neblebi daarwmunebs damqiravebels, 
rom profesiul unar-CvevebTan er-
Tad Tqven iseTi pirovnuli Tvise-
bebi gaqvT, romelTa wyalobiTac 
didi SenaZeni iqnebiT nebismieri sam-
Seneblo proeqtisaTvis.

zogadi unar-Cvevebi  

zogadi unar-Cvevebi aris is 
zogadi Tvisebebi, romlebic dam-
saqmeblis azriT, muSaks unda axa-
siaTebdes. erT adgilas aTvisebuli 
zogadi unar-Cvevebi SeiZleba sxvaga-
nac gamogadgeT. magaliTad, jgufSi 
gunduri muSaobis gamocdileba 
SeiZleba gamogadgeTsamSeneblo gun-
dis wevrad muSaobisas.

zogad unar-CvevebSi igulisx-
meba:

• sabaziso/ZiriTadi unarebi,
rogoricaa wera-kiTxvis codna, 
ariTmetikuli gamoTvlis unari, 
ZiriTadi teqnologiebiT sarge-

am TavSi Tqven gaecnobiT perso-
nalur Tvisebebs, romlebic xels 
SegiwyobT dasaqmebasa da profe-
siul winsvlaSi. es Tvisebebi  
saWiroa im unar-CvevebTan erTad, 
romlebic Tqven SeiZineT ama Tu 
im sferoSi. damsaqmeblebi Tvlian, 
rom zemoT aRniSnuli Tvisebi ise-
ve aucilebelia, rogorc xelobis 
codna.  

193 
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blobis unari da sxva; 

• urTierTobis unari, rogoricaa 
komunikaciis, gunduri muSaobis, 
klientebTan urTierTobis unar-
Cvevebi; 

• ideaTa formirebis/azrovnebis 
unari, rogoricaa informaciis 
Segroveba-organizeba, problema-
Ta gadaWra, dagegmva da organi-
zeba, SemoqmedebiTi azrovneba; 

• pirovnuli unar-Tvisebebi,   
rogoricaa pasuxismgeblobis 
grZnoba, moxerxebuloba da mo-
qniloba, drois ganawilebis 
unari, sakuTari Tavis rwmena.; 

• saqmiani unari, rogoricaa 
novatoruli azrovneba, inici-
ativianoba;  

• sazogadoebrivi unar-Cvevebi, 
rogoricaa samoqalaqo ufleba-
movaleobebis codna da samo-
qalaqo unar-Cvevebi.  

muSaki kargad unda kiTxulob-
des, rom SeeZlos werilobiTi 
informaciis garCeva, gageba da 
interpretacia. samuSao adgilze  
dagWirdebaT  werilobiTi gankar-
gulebebis, instruqciebis, saxel-
mZRvaneloebisa da martivi gegmebis 
kiTxva. 

maTematikur unarebs Soris 
yvelaze xSirad gamoiyeneba azomva. 
udidesi mniSvneloba aqvs mocemuli 
zomebis gamosaxvas metrebiTa da 
santimetrebiT. zomebis dadgeni-

saTvis da mravali sxva davalebis 
Sesasruleblad aucilebelia Sek-
reba-gamoklebisa da gamravleba-
gayofis codna. warmatebiT muSaobi-
saTvis saWiroa gamoTvlebis Sesru-
lebis codna aTwiladebis gamo-
yenebiT. 

zedamxedvels, muSakebs, klien-
tebsa da inspeqtorebs Soris urTi-
erToba ZiriTadad zepiri formiT 
xorcieldeba. aqedan gamomdinare, 
didi mniSvneloba aqvs yuradRebiT 
mosmenas. mosmenis unari niSnavs 
zepiri Setyobinebis da replikis 
miRebisa, da damuSavebis unars. 
muSaks unda SeeZlos mosmena da 
mosaubres mTeli yuradReba unda 
dauTmos. 

Setyobinebis ukeT gasagebad 
kargi msmeneli yuradRebas aqcevs 
sxva miniSnebebsac mosaubris mxri-
dan. es SeiZleba iyos saubris toni 
da tempi, mTavar sityvebze gakeTebu-
li maxvili, Jestikulacia da mimika. 
saubris toni SeiZleba gamoxatavdes 
sibrazes, saswrafo reagirebis auci-
leblobas, wuxils, did mniSvne-
lobas da sxva emociebs, romlebic 
iZleva garkveul miniSnebebs naTqva-
mis Sesaxeb. 

msmenelis umTavresi valdebu-
lebaa zepir Setyobinebaze pasuxis 
gacema. iseTi martivi moqmedebebi, 
rogoricaa Tavis daqneva Tanxmobis 
niSnad an sityva `diax~, auwyebs 
mosaubres, rom misi naTqvami gage-
bulia. mosaubris Setyobinebis mok-
le Sinaarsi Tqveni sityvebiT unda 
gadmosceT imaSi dasarwmuneblad, 
rom mosaubres swored am infor-
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maciis gadmocema surda. Tu romeli-
me sakiTxi gaugebaria, zrdilobi-
anad iTxoveT ganmarteba.  

efeqturi metyveleba niSnavs 
azrebis Camoyalibebas da zepiri 
formiT gadmocemas. efeqturi me-
tyvelebisaTvis gadamwyveti mni-
Svneloba aqvs azrebis logikurad 
dawyobas, saTanado teqnikuri termi-
nebis gamoyenebas, gramatikulad 
gamarTul winadadebebs, lakonur da 
mkafio metyvelebas. dauSvebelia 
bilwsityvaoba, qalTa mimarT dis-
kriminaciuli xasiaTis, Seurac-
xmyofeli an wamqezebluri gamo-
naTqvamebis gamoyeneba. 

azrovnebis unari  

azrovnebis unaris saSualebiT 
muSaks SeuZlia Tavisi codnis gamo-
yeneba samuSao situaciaSi. azrov-
nebis 6 ZiriTadi unaria: logikuri 
msjeloba, gadawyvetilebis miReba, 
vizualizacia (TvalnaTliv warmo-
saxva), problemaTa gadawyveta, Se-
moqmedebiTi azrovneba da swavlis 
unari.  

logikuri msjeloba niSnavs 
mizez-Sedegobrivi kavSiris princi-
pebisa da wesebis wvdomas da axal 
situaciaSi maTi gamoyenebis unars. 
gadawyvetilebis miRebis unari 
niSnavs samuSaos Sesrulebis alte-
rnatiuli variantebis gansazRvras 
da yvelaze efeqturi meTodebis 
SerCevas. gadawyvetileba miRebul 
unda iqnes konkretuli situaciis 
gaTvaliswinebiT.  

mSeneblobis muSakisaTvis Za-
lian mniSvnelovania dasrulebuli 
obieqtis TvalnaTliv warmosaxvis 
unari. problemis sworad gansa-
zRvris unari misi gadawyvetis wina-
pirobaa. rodesac problema zustad 
aris gansazRvruli, Sesabamisi gada-
wyvetilebis SerCevamde da ganxor-
cielebamde saWiroa alternatiuli 
variantebis ganxilva.  

SemoqmedebiTi azrovneba niS-
navs axali ideebis Seqmnas. es ar Se-
moifargleba mxolod aqamde ucnobi 
unikaluri ideebis mofiqrebiT. 
SemoqmedebiTi azrovnebis saSuale-
biT SeiZleba iseTi meTodebis Semu-
Saveba, romlebic siaxlea mocemuli 
profesiisaTvis da pirvelad gamo-
iyeneba konkretul samuSaoSi.  

yvelaze mniSvnelovania swav-
lis unari. iaraRebi, masalebi, 
instruqciebi, meTodebi da marTvis 
procedurebi gamudmebiT ixveweba. 
unda aRiaroT, rom mSeneblobaSi 
warmatebiT muSaobisaTvis saWiroa 
mTeli cxovrebis ganmavlobaSi swav-
la. muSakebs SeuZliaT swavla li-
teraturis kiTxvis, kursebze siaru-
lis, sxvaTa muSaobaze dakvirvebisa 
da sxvebTan saubris, aseve siaxle-
ebis sakuTar praqtikaSi danergvis 
saSualebiT.  

zogadi SromiTi unar-Cvevebi  

mSeneblobisaTvis drois faq-
tors didi mniSvneloba aqvs. 
kontraqtorma samuSao unda Seasru-
los drois SeTanxmebuli vadisa da  
biujetis farglebSi. gaWianurebuli 
mSenebloba wamgebiania. amitom kon-
traqtori damokidebulia Tavisi 
gundis efeqtur da nayofier muSa-
obaze. rac ufro nakleb dros da-
kargavs zedamxedveli samuSao jgu-
fis yoveldRiuri momzadebisaTvis, 
miT metia Tanxebis ekonomia. zeda-
mxedvels surs hyavdes iseTi 
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TanamSromlebi, romlebic yoveldRe 
srul mzadyofnaSi gamocxaddebian 
samuSaod. 

saerTo warmatebisaTvis udi-
desi mniSvneloba aqvs TiToeuli 
muSakis Tvisebebs. samsaxuris Sesa-
narCuneblad yvelaze maRalkvalifi-
ciuri profesionalebisTvisac ki 
aucilebelia kargi pirovnuli Tvi-
sebebi. mSeneblobaSi dasaqmebisa-
Tvis aucilebeli ZiriTadi unar-Cve-
vebia: 

♦ dagegmva da organizeba; 

♦ zemdgom muSakTa pativiscema; 

♦ gunduri muSaoba; 

♦ problemebis gadawyveta. 

dagegmva da organizeba 

pirveli STabeWdileba muSakis 
Sesaxeb zedamxedvels eqmneba samu-
Sao dRis dasawyisSi misi garegno-
bis mixedviT.  aqedan gamomdinare, 
mniSvnelovania, rom yoveli samuSao 
dRis dasawyisSive Candes, rom 
muSaki profesionalia. damsaqmebeli 
eZebs iseT muSaks, romelic yovel-
dRe avlens Semdeg Tvisebebs: 

♦ droulad modis samsaxurSi; 

♦ saTanadod aris Cacmuli samu-
SaosaTvis; 

♦ icavs pirad higienas; 

♦ iaraRebi sufTa da gamarTul 
mdgomareobaSi aqvs (Tu piradi 
iaraRebi aucilebelia); 

♦ ar iRebs narkotiksa an alko-
hols; 

♦ dauyovnebliv iwyebs misTvis da-
valebuli samuSaos Sesrulebas; 

♦ icavs usafrTxoebis wesebs. 

muSaki unda avlendes dage-
gmvisa da organizebis karg unars 
mTeli samuSao dRis ganmavlobaSi. 
davalebis maqsimalurad nayofierad 
Sesasruleblad man unda moifiqros 
droisa da masalebis organizebis 
yvelaze efeqturi meTodebi. saWiroa 
problemis dadgena manam, sanam igi 
seriozul dabrkolebad iqceodes 
da gadawyvetilebis SeTavazeba.  

damqiravebeli eZebs iseT mu-
Saks, romelsac aqvs sakuTari Tavis 
marTvis unari. es niSnavs, rom mas 
SeuZlia mobilizeba miznis misaRwe-
vad. muSaki pasuxismgebeli unda 
iyos Tavisi muSaobis efeqturobaze. 
sakuTari Tavis marTva gulisxmobs: 

♦ sakuTari muSaobis efeqturobis 
gansazRvrasa da Sefasebas im 
sferoebis dasadgenad, sadac 
aucilebelia efeqturobis gaz-
rda; 

♦ sakuTar saqmianobaze kolegebis, 
zedamxedvelebisa da xelqveiTe-
bis azris gagebas da gaTva-
liswinebas; 

♦ organizaciis struqturis, samu-
Saoze sakuTari rolis da sa-
kuTari uflebamosilebis saz-
Rvrebis codnas; 

♦ usafrTxoebis wesebis dacvas. 

zemdgom muSakTa pativiscema 

TiToeul samSeneblo moedanze 
zedamxedvelebi pasuxismgebelni 
arian Sesasrulebeli davalebis 
ganawilebaze. Tqven geyolebaT zeda-
mxedveli, romlis winaSec pasuxis-
mgebeli iqnebiT. didi mniSvneloba 
aqvs ara marto Tqveni uSualo zeda-
mxedvelis, aramed sxva zedamxedve-
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lebisa da xelmZRvaneli muSakebis 
pativiscemas.  

profesionals Semdegi Tvise-
bebi unda axasiaTebdes: 

♦ subordinaciis aRiareba da misi 
dacviT muSaoba; 

♦ zedamxedvelobaze Sesabamisi re-
agireba; 

♦ konstruqciuli kritikis miReba; 

♦ miTiTebebis Sesruleba; 

♦ yuradRebiT mosmena; 

♦ ganmartebis moTxovna rodesac 
saWiroa damatebiTi informacia. 

gunduri muSaobis unari  

gunduri muSaobisas didi mniS-

vneloba aqvs sxva muSakebTan urTi-
erTobas. mSeneblobis warmateba 
damokidebulia sxvadasxva kvalifi-
kaciuri muSakis gundur muSaobaze. 
zedamxedvels surs iseTi gundis 
Camoyalibeba, romlis wevrebic mzad 
arian erTad imuSaon saerTo miznis 
misaRwevad.  

gundis wevrs Semdegi Tvisebe-
bi unda axasiaTebdes: 

♦ unda hqondes gunduri muSaobis 
unari; 

♦ sxva pirebs unda uziarebdes 
informacias da ganumartavdes 
procedurebs; 

♦ harmoniulad unda muSaobdes 
sxvadasxva rasis, sqesis, asakisa 
da kulturis adamianebTan; 

♦ pativiscemiT unda usmendes 
sxvebis winadadebebsa da ideebs; 

♦ unda ufrTxildebodes iara-
Rebs, aRWurvilobas, masalebsa 
da sxvebis sakuTrebas; 

♦ koncentrirebuli unda iyos 
Tavis samuSaoze da ar unda 
gafantos sxvebis yuradReba; 

♦ unda SeeZlos mTeli dRis 
ganmavlobaSi muSaoba, rom misi 
samuSaos Sesruleba sxvas ar 
mouwios.  

problemis gadawyvetis unari 

gundur muSaobas didi mniS-
vneloba aqvs, magram zogjer droisa 
da Tanxebis dazogvis da mSeneblo-
bis Seuferxeblad mimdinareobis 
uzrunvelsayofad profesionals un-
da SeeZlos problemis damoukideb-
lad gadawyveta. damkveTi afasebs 
iseT muSaks, romelsac SeuZlia 
mwvave sakiTxebis aRmoCena manam, sa-
nam is problemebad gadaiqceodes. 
amgvari sakiTxebis dadgenisTanave 
SemoTavazebuli unda iqnes maTi ga-
dawyvetis gzebi. damqiravebeli eZebs 
iseT muSaks, romelsac SeuZlia:  
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♦ problemis mogvareba da gadaw-
yvetilebis miReba; 

♦ iniciativis gamoCena problemis 
gadawyvetisas; 

♦ situaciis Sesabamisad swrafad 
moqmedeba; 

♦ saxelmZRvanelodan da/an kompi-
uteridan saWiro informaciis 
moZieba da gamoyeneba problemis 
gadasawyvetad.  

 Tu gTxoves problemis gada-
wyveta an sakuTari mosazrebis ga-
moTqma problemis gadaWris Taoba-
ze, gaxsovdeT Semdegi sasargeblo 
miniSnebebi: 

♦ isaubreT pirdapir da gasage-
bad; 

♦ saTanadod SeafaseT problema 
da amasTan SesTavazeT gadawyve-
tileba; 

♦ aRniSneT sxvebis wvlili, Tu 
gadawyvetileba mxolod Tqveni 
mofiqrebuli ar aris; 

♦ pozitiurad iyaviT ganwyobili; 

♦ moerideT sarkazms; 

♦ akontroleT emociebi; 

♦ yovelTvis simarTle ilapara-
keT; 

♦ iyaviT konstruqciuli da mo-
erideT sxvis gakritikebas; 

♦ iyaviT misabaZi. 

eTika 

piradi SromiTi eTika 

eTika aris `moraluri princi-
pebis sistema, romelic gansazRvravs 
piris an garkveuli jgufis Sesa-
bamis qcevas”. biznesis eTikis pri-
ncipebis dacva warmatebuli   muSa-
obis winapirobaa. damkveTi iTva-
liswinebs am Tvisebas Tqveni sxva 
proeqtSi daqiravebis an dawina-
urebisas. Tqveni SromiTi eTika 
moicavs Tqvens SromiT enTuziazms, 
samuSaos dadgenil vadebSi Sesru-
lebis mizniT gvianobamde muSaobis 
mzadyofnas, samuSao adgilze dro-
ulad gamocxadebas da muSaobisaT-
vis mzadyofnas. kolegebTan Tqveni 
urTierTobac SromiTi eTikis nawi-
lia. Tu gsurT nayofieri muSaoba 
da samsaxurebrivi winsvla, udidesi 
yuradRebiT moekideT pirad SromiT 
eTikas.  

bizneseTika 

komerciul organizaciasac 
unda hqondes Tavisi eTikuri kode-
qsi, romelSic gaTvaliswinebuli 
iqneba Semdegi eTikuri principebi: 

♦ saqmis profesiulad da unari-
anad warmoeba; 

♦ saukeTeso xarixis uzrunvel-
yofa SesaZleblobis fargleb-
Si; 

♦ mxolod xarisxiani masalisa da 
mSeneblobis warmoebis mowinave 
meTodebis gamoyeneba keTil-
sindisierebasTan da Sesabamis 
momsaxurebasTan erTad; 

♦ yvela finansuri valdebulebis 
saTanado pasuxismgeblobiT Ses-
ruleba; 

♦ kontraqtis pirobebis dacva; 

♦ samarTlianoba da patiosneba 
muSakebTn, qvekontraqtorebTan 
da masalebis momwodebel kompa-
niebTan urTierTobisas; 
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♦ informirebuloba, Sesabamisi 
samTavrobo politikis SemTxve-
vaSi; 

♦ yvela adgilobrivi da saxel-
mwifo kanonisa da dadgenilebis 
dacva; 

♦ patiosneba, rogorc saqmiani po-
litikis umniSvnelovanesi prin-
cipi. 

is kompaniebi, romlebic zedmi-
wevniT icaven eTikis principebs, 
yvelaze didi moTxovniT sargeblo-
ben klientebis mxridan. 

kargi SromiTi Cvevebi da ma-
Rali SromiTi eTika gaaumjobesebs 
im unarebs, romelTac winamdebare 
kursis farglebSi aiTvisebT.  

dasaqmebis Sesaxeb damatebiTi 
informaciis misaRebad ewvieT pro-
fesiuli orientaciis centrs. iq mu-
Saoben Sesabamisi momzadebis mqone 
profesionalebi, romlebic daxma-
rebas gagiweven samuSaos Ziebis 
procesSi.  

sakuTari biznesis wamowyeba 

 SeiZleba odesme sakuTari biz-
nesis wamowyeba moisurvoT. am Sem-
TxvevaSi unda gaiTvaliswinoT qve-
moT mocemuli faqtorebi. 

yovelwliurad mravali axali 
biznesi iwyeba, magram maTi umete-   
soba warumatebelia. amis mTavar mi-
zezebad asaxeleben finansebis sim-
cires, cud menejmentsa da codnis 
naklebobas. 

sakuTari biznesis warmoebas 
aqvs rogorc dadebiTi, ise uaryofi-
Ti mxareebi. dadebiTi mxarea is, rom 
kerZo biznesis mqone pirs aRar 
hyavs zemdgomi, aqvs meti fulis 
Sovnis SesaZlebloba da warmatebu-
li biznesis SeqmniT gamowveuli 
kmayofileba. uaryofiT mxareebs mi-
ekuTvneba gadawyvetilebebis miRe-
bis uzarmazari pasuxismgebloba, 

aranormirebuli samuSao dRe, waru-
mateblobis riski da sxva adamiane-
bis Semosavlebze pasuxismgebloba.  

axali biznesis dawyebisas ga-
iTvaliswineT Semdegi sakiTxebi: 

♦ ramdeni zednadebi xarji (ko-
munaluri momsaxurebis xarji, 
gadasaxadebi, dazRveva) geq-
nebaT; 

♦ ramdenad konkurentunariani iq-
nebiT; 

♦ rogor daiqiravebT karg muSa-
kebs; 

♦ SeZlebT muSakebis marTvas; 

♦ biznesis marTvis ra codna da 
unar-Cvevebi gaqvT; 

♦ SegiZliaT dafinansebis mopo-
veba; 

♦ romeli saxelmwifo dadgeni-
lebebi unda daicvaT; 

♦ ra miznebi gaqvT; 

♦ rogor gaukeTebT reklamas 
Tqvens bizness; 

♦ sad SeZlebT biznes-konsulta-
ciebis miRebas; 

♦ romeli saxelmwifo uwyebebi 
SeiZleba dagexmaroT. 

 biznesSi warmatebis misaRwe-
vad mxolod kargi idea da kargi 
momsaxurebis SeTavazeba ar aris 
sakmarisi. saWiroa detalebis mi-
marT mudmivi yuradReba da safuZ-
vliani dagegmva. yovelTvis arse-
bobs warumateblobis riski. zogjer 
warumatebloba Cvengan damoukide-
beli garemoebebiTaa gamowveuli. 
rogorc wesi, warmatebuli bizne-
sisagan miRebuli sargebeli gaci-
lebiT metia, vidre valdebulebebi.  

miznebi 

 yvela bizness zusti, mkafiod 
gansazRvruli miznebi unda hqondes. 
miznebi iZleva mimarTulebas da 
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gexmarebaT Tqven biznesTan dakavSi-
rebuli gadawyvetilebebis miRebaSi. 
gaiTvaliswineT Semdegi sakiTxebi: 

♦ Tqveni saqmianoba Cveulebrivia 
Tu gansakuTrebuli? 

♦ rogor moipovebT Tqveni muSake-
bis mxardaWerasa da pativisce-
mas? 

♦ kompaniis rogori imiji gindaT 
warudginoT sxvebs? 

♦ vin iqneba Tqveni klienti? 

♦ ra fasebi unda daawesoT? 

♦ rogor unda daajildovoT mo-
winave TanamSromlebi? 

♦ rogor unda daicvaT TanamSro-
mlebi ubeduri SemTxvevisagan 
samuSao adgilze? 

♦ ra RonisZiebebi dagexmarebaT 
Tqveni miznis miRwevaSi? 

♦ rogor SeZlebT Tqveni kompa-
niis efeqturad organizebas? 

♦ gaqvT Tu ara sakmarisi Zala da 
mtkice gadawyvetileba gqondeT 
da marToT sakuTari biznesi? 

♦ rogori iqneba Tqveni saqmiano-
bis grZelvadiani Sedegebi 
TqvenTvis da Tqveni ojaxis-
Tvis? 

♦ mzad xarT Tu ara warumateblo-
bis riskisaTvis? 

mewarmis Tvisebebi 

axali biznesis wamomwyeb ada-
miani, warmatebuli mewarme rom 
gaxdes, unda axasiaTebdes garkve-
uli Tvisebebi, kerZod, is unda 
iyos: 

1. janmrTeli. mewarmes aranormi-
rebuli samuSao dRe da didi 
fizikuri datvirTva aqvs; 

2. mcodne. mogebis misaRebad auci-
lebelia konkretuli saqmiano-
bis yvela aspeqtis codna. amas-

Tan erTad saWiroa saqmianobis 
am sferosTan dakavSirebuli 
yvela warmoebis, bazrisa da 
produqciis codna; 

3. dagegmvis Cinebuli unaris mqone. 
warmatebul biznesSi dauSvebe-
lia raimes alalbedze gakeTeba. 
mewarmes unda SeeZlos proble-
mis winaswar ganWvreta da misi 
gadawyvetis dagegmva; 

4. mzadyofna gawios riski warma-
tebis zustad gaangariSebuli 
SansiT. iseTi gegmis momzadebis 
Semdeg, romelSic gaTvaliswi-
nebuli iqneba yvela savaraudo 
movlena, mewarme mzad unda 
iyos, rom safrTxe Seuqmnas Ta-
vis fulsa da momavals am geg-
mis gansaxorcieleblad; 

5. novatori. klientebis ndobis 
mosapoveblad mewarmem unda ipo-
vos Tavisi  produqciisa da mom-
saxurebis gaumjobesebis gzebi; 

6. pasuxismgebeli Tavisi gadawyve-
tilebis dadebiT an uaryofiT 
Sedegebze. es moicavs davali-
anebis gadaxdas, dapirebis Ses-
rulebas da sakuTari muSakebis 
Secdomebze pasuxismgeblobis 
gaziarebas; 

7. mizanswarfuli. mewarmem unda 
dasaxos miznebi da Tavgamode-
biT imuSaos maT misaRwevad.  

biznesgegmis momzadeba 

rodesac darwmundebiT, rom 

gaqvT sakuTari biznesis wamosawye-

bad saWiro yvela Tviseba, unda Se-

imuSaoT biznesgegma. biznesgegma mi-

nimum sam mizans emsaxureba: 

♦ biznesgegma biznesis koncefciis 
SemuSavebis saSualebaa. sagul-
dagulod Sedgenili biznesgegma 
saSualebas mogcemT SeiswavloT 
momavali biznesis yvela aspeqti; 
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biznesgegmis sqema       

biznesgegma Sedgeba Semdegi ZiriTadi komponentebisagan: 

1. sarCevi; 

2. mokle mimoxilva _ mTeli dokumentis mokle aRwera (iwereba bo-
los); 

3. kompaniis aRwera _ kompaniis saqmianobisa da xasiaTis mokle aRwera; 

4. produqcia da momsaxureba _ kompaniis momsaxurebis aRwera; 

5. miznebi da amocanebi _ kompaniis miznebis aRwera samuSaoTa mocu-
lobis, mogebis da sxva aspeqtebis TvalsazrisiT; 

6. marketingis gegma _ axali kompaniis klienturis gansazRvra da misi 
momsaxurebis marketingis aRwera; 

7. konkurentuli upiratesobani _ konkurenciisa da Sesabamis bazarze 
axali kompaniis upiratesobaTa aRwera; 

8. samoqmedo gegma _ biznesis warmoebis aRwera; 

9. saorganizacio struqtura da menejmenti _ organizaciis sqema, sadac 
asaxuli iqneba kompaniaSi arsebuli yvela Tanamdeboba; 

10. finansuri resursebi _ mosalodneli Semosavali da xarjebi; 

11. finansuri gegma _ kompaniis mosalodneli Semosaval-gasavlis prog-
nozi; 

12. mosalodneli problemebi _ mosalodneli problemebisa da maTi ga-
dawyvetis gzebis aRwera; 

13. daskvniTi nawili _ momavali kompaniis konkurentuli upiratesobe-
bis, xarjebisa da mogebis aRwera; 

14. danarTebi _ konkurentunarianobis analizi; ZiriTadi personalis pi-
radi monacemebi.  

 

saqarTvelos kanonmdebloba 

saqarTvelos ekonomika swrafad da pozitiurad icvleba. 4.5 milioni 
mosaxleobis mqone saqarTvelos bazari mcirea, magram es qveyana 
mdebareobs evropisa da centraluri aziis gadakveTaze, rac mniSvnelovan 
upiratesobas warmoadgens qveynisaTvis. 

♦ is gaZlevT biznesis dasawyebad saWiro Tanxebis mobilizaciis 
saSualebas.; 

♦ biznesgegmis saSualebiT SesaZlebelia biznesis mimdinareobis 
Sefaseba da mis gasaumjobeseblad aucilebeli cvlilebebis Setana; 

treningis winamdebare saxelmZRvaneloSi ar aris ganxiluli sruli 

biznesgegmis momzadeba, Tumca arsebobs mravali wigni da internet-

resursi, sadac es sakiTxi detalurad aris aRwerili.  
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msoflio bankis SefasebiT 2003 
wlis `vardebis revoluciis~ Semdeg 
saqarTvelos ekonomikis reformire-
ba msoflioSi yvelaze swrafi tem-
pebiT mimdinareobs da saqarTvelo 
liderobs korufciasTan brZolaSi. 
saqarTvelo SeiZleba gaxdes bazisi 
kavkasiaSi, centralur aziasa da 
ruseTSi vaWrobisa da investirebi-
saTvis. msoflio bankis SefasebiT 
biznesis warmoebisaTvis xelsayre-
li pirobebis Seqmnis TvalsazrisiT 
2010 wlis monacemebiT saqarTvelo 
me-11 adgilzea.  

mraval adamians surs saqar-
Tvelos mzardi ekonomikis SesaZ-
leblobaTa gamoyeneba da sakuTari 
biznesis wamowyeba. Tu Tqven fiq-
robT, rom  warmatebuli biznesis 
dasawyebad yvela Tviseba da unar-
Cveva gaqvT, unda gaiTvaliswinoT, 
rom SesaZloa saWiro iyos speci-
aluri licenzia an nebarTva. sa-
qarTvelos kanoni licenziebisa da 
nebarTvebis Sesaxeb gansazRvravs 
licenziebisa da nebarTvebis saxeebs 
da maTi gacemis wess. kanonis 
Tanaxmad licenzia gaicema rogorc 
garkveuli samewarmeo saqmianobis, 
ise bunebrivi resursebiT sargeb-
lobis Sesaxeb. kanoni aseve adgens 
im saqmianobaTa nusxas, romelTac 
sWirdeba nebarTva. aRsaniSnavia, rom 
kanonSi CamoTvlili saqmianobebi 
uSualod ar ukavSirdeba im sam-
Seneblo profesiebs, romlebsac 
Cvens saswavlebelSi euflebiT. maga-
liTad, nebarTva sWirdeba mSeneb-
lobis dawyebas da ganxorcielebas 
zogadad da ara konkretulad kala-
tozis, mefilis, santeqnikosis Tu 
sxva xelosnis saqmianobas.  miuxeda-
vad amisa, SesaZlebelia Seiqmnas 
situacia, rodesac saWiro gaxdeba 
licenziisa Tu nebarTvis miReba. 
magaliTad, Tqven SeiZleba gadawyvi-
toT garkveuli samSeneblo masale-
bis ara SeZena, aramed Tavad mo-
poveba da warmoeba. am SemTxvevaSi 
SesaZloa dagWirdeT bunebrivi re-

sursebiT sargeblobis Sesaxeb li-
cenziis aReba.  

biznesis registracia 

saqarTvelos kanonmdeblobis Tanax-
mad saWiroa nebismieri biznesis re-
gistracia. saqarTvelos kanoni me-
warmeTa Sesaxeb gansazRvravs mewar-
me subieqtis saxeobas da misi regis-
traciis wess. am kanonis Sesabamisad 
arsebobs Semdegi mewarme subieqte-
bi:  

• individualuri mewarme; 

• solidaruli pasuxismgeblobis 

sazogadoeba (sps); 

• komandituri sazogadoeba (ks); 

• SezRuduli pasuxismgeblobis 

sazogadoeba (Sps); 

• saaqcio sazogadoeba (ss, korpo-
racia); 

• kooperativi. 

am subieqtebidan mcire da saSualo 
biznesisaTvis ufro popularuli 
subieqtebia: individualuri mewarme 
da SezRuduli pasuxismgeblobis sa-
zogadoeba (Sps). aqedan individu-
aluri mewarme ar aris iuridiuli 
piri, xolo Sps iuridiuli piris 
statusis mqone sawarmoa (kompania).   

 mewarme subieqtis registraci-
as axorcielebs saqarTvelos iusti-
ciis saministros mmarTvelobis sfe-
roSi moqmedi sajaro samarTlis 
iuridiuli piri – sajaro reestris 
erovnuli saagento (maregistrirebe-
li organo). 

individualuri mewarme 

 individualuri mewarme Tavisi 
samewarmeo saqmianobidan warmoqmni-
li valdebulebebisaTvis kredito-
ris (piri visi valic aqvs mewarmes/
sawarmos) winaSe pasuxs agebs mTeli 
Tavisi qonebiT.  
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 fizikuri piri individualur 
mewarmed registraciisaTvis maregis-
trirebel organos (sajaro re-
estrs) warudgens gancxadebas da 
piradobis damadasturebel mowmo-
bas. gancxadebaSi unda mieTiTos: 

• ganmcxadeblis saxeli; 

• ganmcxadeblis sacxovrebeli 
adgilis misamarTi; 

• ganmcxadeblis piradi nomeri; 

• gancxadebis Sevsebis TariRi; 

• ganmcxadeblis xelmowera.  

SezRuduli pasuxismgeblobis 
sazogadoeba  (Sps)  

 Sps aris sawarmo (kompania), 
romlis pasuxismgebloba kredito-
rebis winaSe Semoifargleba mTeli 
misi qonebiT (anu mxolod kompaniis 
qonebiT da ara damfuZnebelTa pira-
di qonebiTac). Sps-is dafuZneba Se-
uZlia erT (fizikur an iuridiul) 
an ramdenime pirs (fizikurs an iu-
ridiuls).  

 Sps-is kapitali dayofilia wi-
lebad. wili aris momoqcevadi uf-
leba.   

Sps-is registraciisaTvis: 

1. dainteresebuli piri (pirebi) 
(fizikuri, Tu iuridiuli) sa-
warmos (kompaniis) registraciis 
Sesaxeb gancxadebas warudgens 
maregistirebel organos (saja-
ro reestrs); 

2. gancxadebas unda daerTos sa-
warmos yvela partnioris mier 
xelmowerili da sanotaro we-
siT damowmebuli wesdeba (par-
tniorTa SeTanxmeba), romelSic 
savaldebulo wesiT unda mieTi-
Tos: 

• sawarmos saxelwodeba/safirmo 
saxelwodeba; 

• sawarmos samarTlebrivi for-
ma (am SemTxvevaSi – Sps); 

• sawarmos iuridiuli misamar-
Ti; 

• sawarmos damfuZnebeli part-
nioris (partniorebis) saxeli 
da gvari, sacxovrebeli adgi-
lis misamarTi da piradi no-
meri, xolo Tu partniori iu-
ridiuli piria – misi safirmo 
saxelwodeba, samarTlebrivi 
forma, iuridiuli misamarTi, 
registraciis TariRi, saiden-
tifikacio nomeri da monace-
mebi misi warmomadgenlis (war-
momadgenlebis) Sesaxeb; 

• sawarmos mmarTvelobis or-
gano, gadawyvetilebis miRebis 
wesi da monacemebi partniorTa 
wilobrivi monawileobis Se-
saxeb; 

• informacia yvela im SezRud-
vis Sesaxeb (aseTis arsebobis 
SemTxvevaSi), romelic Seexeba 
warmomadgenlobaze uflebamo-
sili piris mier warmomadgen-
lobiTi uflebamosilebis gan-
xorcielebas.  

3. sawarmos registraciisaTvis sa-
registracio gancxadebasTan, 
wesdebasTan da sxva saregistra-
cio dokumentTan erTad war-
dgenil unda iqnes dokumenti, 
romelSic mieTiTeba sawarmos 
xelmZRvanelobasa da warmomad-
genlobaze uflebamosili piris 
(pirebis) saxeli da gvari, sac-
xovrebeli adgilis misamarTi 
da piradi nomeri. Tu sawarmos 
warmomadgenlobaze uflebamosi-
li ramdenime piri hyavs, unda 
mieTiTos, isini erTad warmo-
adgenen sawarmos Tu cal-calke. 
dokuments xels aweren sawarmos 
xelmZRvanelobasa da warmo-
madgenlobaze uflebamosili 
piris (pirebis) daniSvnaze uf-
lebamosili pirebi, rac damow-
mebul unda iqnes sanotaro we-
siT. am dokumentis sanotaro we-
siT damowmeba savaldebulo ar 
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saxado kodeqsiT gaTvaliswinebuli 
gamoqviTvebis Tanxebs Soris. gada-
saxadis ganakveTia 20%. deklaracia 
waredgineba sagadasaxado organoebs 
saangariSo wlis momdevno wlis 1 
aprilamde. amave vadaSi xdeba gada-
saxadis gadaxda (dazustebulis). 

 mewarme fizikuri piri ixdis 
mimdinare gadasaxdelebis Tanxebs 
gasuli sagadasaxado wlis wliuri 
gadasaxadis mixedviT, Semdegi ode-
nobiT: ara ugvianes 15 maisisa – 25%, 
ara ugvianes 15 ivlisisa – 25%, ara 
ugvianes 15 seqtembrisa – 25%, ara 
ugvianes 15 dekembrisa _ 25% 

mogebis gadasaxadis gadamxdelia 
sawarmo (iuridiuli piri). dasa-
begri mogeba ganisazRvreba, rogorc 
sxvaoba erTobliv Semosavalsa da 
sagadasaxado kodeqsiT gaTvalis-
winebuli gamoqviTvebis Tanxis So-
ris. dasabegri mogeba ibegreba 15%-
iT. deklaracia waredgineba sagada-
saxado organoebs saangariSo wlis 
momdevno wlis 1 aprilamde da amave 
vadaSi gadaxdil unda iqnes gada-
saxadi (dazustebuli). sawarmo/
organizacia mimdinare gadasaxde-
lebs ixdis mewarme fizikuri piris 
analogiurad. 

qonebis gadasaxadi aris adgilobri-
vi gadasaxadi. misi SemoReba da 
ganakveTis dadgena (zRvruli ganak-
veTebis farglebSi) xdeba adgilo-
brivi TviTmmarTvelobis warmomad-
genlobiTi organoebis mier. sawar-
mosaTvis/organizaciisaTvis dasa-
begr qonebaze, garda miwisa, gadasa-
xadis wliuri ganakveTi ganisaz-
Rvreba ara umetes 1%-sa. sawarmo/
organizacia qonebis gadasaxadis 
deklaracias abarebs sagadasaxado 
organoebs saangariSo wlis mom-
devno wlis 1 aprilamde da amave 
vadaSi ixdis qonebis (garda miwisa) 
gadasaxads, xolo mimdinare gada-
saxdels - gasuli wlis wliuri ga-
dasaxadis odenobiT ara ugvianes 15 
ivnisisa. 

aris, Tu dokumentze xelmowera 
xdeba maregistrirebel or-
ganoSi. aseve warmodgenil unda 
iqnes warmomadgenlobaze 
(xelmZRvanelobaze) uflebamo-
sili piris (pirebis) xelmow-
eris nimuSi. es nimuSi unda da-
mowmdes notariulad an xel-
mowera unda moxdes maregistri-
rebel organoSi.  

4. sawarmos registraciisaTvis an 
saqmianobisaTvis ar aris saval-
debulo sawarmos beWdis arse-
boba. dauSvebelia normatiuli 
aqtiT an saxelmwifo organos 
mier moTxovnil iqnes sawarmos 
beWdiT damowmebuli nebismieri 
dokumenti; 

5. registraciis miznebisaTvis sa-
warmos kapitalis arsebobis da-
madasturebeli dokumentis war-
dgena ar moiTxoveba.  

 sawarmos registraciisas saWi-
roa mosakreblebis gadaxda, aseve 
garkveul xarjebTanaa dakavSirebu-
li sanotaro da sxva momsaxureba 
(mag. wesdebis Sedgena). sanotaro da 
sxva momsaxurebis moculobidan 
gamomdinare jamuri xarji icvleba 
daaxloebiT 200-dan 600 laramde. 

gadasaxadebi 

 saqarTvelos sagadasaxado ko-
deqsis Tanaxmad, saqarTvelos teri-
toriaze moqmedebs Semdegi gadasa-
xadebi: saSemosavlo, mogebis, dama-
tebuli Rirebulebis gadasaxadi 
(dRg), aqcizi, sabaJo, qonebis gada-
saxadi.  

saSemosavlo gadasaxadis gadam-
xdelia fizikuri piri (maT Soris 
individualuri mewarme).  dasabegri 
Semosavali ganisazRvreba, rogorc 
sxvaoba kalendaruli wlis ganmav-
lobaSi miRebul erTobliv Semosa-
valsa da am periodisaTvis sagada-
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 fizikuri piris qonebis gada-
saxadis ganakveTi diferencirebulia 
gadamxdelis ojaxis mier wlis 
ganmavlobaSi miRebuli Semosavlis 
mixedviT. deklaracia waredgineba 
ara  ugvianes 1 maisisa. masSi mona-
cemebi dasabegri miwis Sesaxeb Se-
itaneba mimdinare sagadasaxado 
wlis mixedviT, xolo sxva da-
sabegri qonebis Sesaxeb, wina wlis 
mixedviT. 

 fizikuri piri dasabegr qone-
baze qonebis gadasaxads ixdis ara 
ugvianes 15 noembrisa. amave vadaSi 
sawarmo/organizacia ixdis miwaze 
qonebis gadasaxads. 

 dRg-is gadamxdelad iTvleba 
piri, romelic registrirebulia an 
valdebulia daregistrirdes dRg-is 
gadamxdelad. piri, romelic ar 
aris dRg-is gadamxdeli, magram 
axorcielebs saqonlis dasabegr im-
ports an droebiT Semotanas saqar-
TveloSi, dRg-is gadamxdelad iTv-
leba mxolod am importze an dro-
ebiT Semotanaze. 

 piri valdebulia daregis-
trirdes dRg-is gadamxdelad, Tu: 

• eweva ekonomikur saqmianobas da 
nebismieri uwyveti 12 kalenda-
ruli Tvis ganmavlobaSi mis 
mier ganxorcielebuli dRg-iT 
dasabegri operaciebis saerTo 
Tanxa aRemateba 100000 lars. 
pirma am momentis dadgomidan 
ara ugvianes 2 samuSao dRisa 
sagadasaxado organoSi unda 
waradginos gancxadeba dRg-is 
gadamxdelad registraciisa-
Tvis; 

• ekonomikuri saqmianobis far-
glebSi axorcielebs aqcizuri 
saqonlis warmoebas an/da im-
ports (garda garkveuli saxis 
msubuqi avtomobilebis impor-
tisa an/da miwodebisa). piri un-
da daregistrirdes aqcizuri 
saqonlis miwodebamde; 

• ekonomikuri saqmianobis far-
glebSi mosalodneli erTje-
radi operaciis Sedegad an/da 
erT dReSi dRg-iT dasabegri 
operaciis Tanxa aRemateba 
100000 lars. piri unda daregis-
trirdes miwodebis ganxorci-
elebamde. 

 dRg-iT dabegvris obieqtia: 
dasabegri operacia (saqonlis/mom-
saxurebis miwodeba da sxva – ix. sa-
gadasaxado kodeqsis 225-e muxli), 
dasabegri importi, dasabegri dro-
ebiTi Semotana (saqonlis droebiTi 
Semotana saqarTvelos terito-
riaze).  

 dRg-is ganakveTi Seadgens 
dasabegri brunvis an dasabegri 
importis Tanxis 18%-s. dasabegri 
brunva aris saangariSo periodSi 
ganxorcielebuli dasabegri opera-
ciebis TanxaTa jami. 

 dRg-is gadamxdeli valdebu-
lia registraciis adgilis mixedviT 
sagadasaxado organoSi waradginos 
dRg-is deklaracia yovel saanga-
riSo periodze ara ugvianes am 
periodis momdevno Tvis 15 ricxvisa. 
aseve, yovel saangariSo periodze 
deklaraciis warsadgenad dadgenil 
vadaSi gadaixados dRg. 

dasaqmebis centrebi 

 swavlebis dasrulebisas au-
cileblad unda estumroT profe-
siuli swavlebis centrSi ganlage-
bul dasaqmebis centrs. dasaqmebis 
centris maRali kvalifikaciis 
mqone personali dagexmarebaT 
dasaqmebis monacemTa bazaSi Tqveni 
reziumes (CV) SeyvanaSi. damsaqme-
blebi iyeneben dasaqmebis monacemTa 
bazas potenciuri TanamSromlebis 
moZiebis mizniT.  

 dasaqmebis centris personals 
SeuZlia  dagexmaroT dasaqmebis 
monacemTa bazaSi SesvlaSi, raTa 
ixiloT is informacia, romelic 
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lia, magram ar aris savaldebulo. 
zemoxsenebul informacias dasaqme-
bis centris personali CatvirTavs 
monacemTa bazaSi. 
 Tqven SegiZliaT SexvideT mo-
nacemTa bazaSi arsebuli vakansiebis 
an Tqvens Sesaxeb monacemTa bazaSi 
CatvirTuli informaciis sanaxavad. 
 dasaqmebis centris TanamSrom-

lebi dagexmarebian: reziumes daw-

erasa da damsaqmelTan gasaubre-

bisaTvis momzadebaSi. xSirad estum-

Tqven gsurT, rom xelmisawvdomi 
iyos  damsaqmeblebisaTvis. 

 dasaqmebis centris personali 
dagexmarebaT ganacxadis formis 
SevsebaSi, romlis mixedviTac  
Tqvens Sesaxeb saWiro informacia 
Seyvanili iqneba monacemTa bazaSi.  

 ganacxadis formaSi mocemulia 
informacia Tqveni samuSao gamoc-
dilebisa da ganaTlebis Sesaxeb da 
aseve uaxlesi sakontaqto infor-
macia. suraTis darTva rekomendebu-
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reT dasaqmebis centrebs arsebuli 

vakansiebis Sesaxeb informaciis mis-

aRebad.   

207

gavlili masalis gameoreba
 

 
  

 pasuxebi dawereT calke furcelze,
  
   

  
   

saxelmZRvaneloSi ar CaweroT
   

ganvlili masalis ganmeoreba
pasuxebi dawereT calke furcelze. 

saxelmZRvaneloSi ar CaweroT
gaeciT mokle pasuxebi:

1. vin aris pasuximgebeli, rom mu-

Saki samuSaos Sesasrule-blad 

gamocxaddes momzadebuli?

2. ra sikeTe moaqvs karg samuSao 

unar-Cvevebs?

3. ra  piradi Tvisebebi sWirdeba 

TanamSromels mSeneblobaze?

4. ratomaa gunduri muSaoba mniS-

vnelovani?

5. CamoTvaleT jgufis efeqtiani 

wevris oTxi Tviseba.

6. varaudis, ideis da/an gadawy-

vetilebis SeTavazebisas ra aris 

is xuTi ram, rac yovelTvis unda 

gaxsovdeT?

7. ratom surs damqiravebels iseTi 

TanamSromlis ayvana, romelsac 

SeuZlia problemis gadaWra?

8. ganmarteT eTika.

9. ratomaa kompaniisaTvis mniSvne-

lovani Sesabamisi biznesis eTi-

ka?

10. sad SegiZliaT dasaqmebis Sesa-

xeb damatebiTi informaciis 

miReba?
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saxelmZRvanelos danarTi



236

metalurgiuli procesebi SeduRebisas

danarTis am TavSi gaecnobiT Se-
duRebis metalurgiul procesebs, 
Tu riT gansxvavdeba es procese-
bi foladsadnob RumelSi mimdi-
nare procesebisagan, rogor urT-
ierTqmedebs erTmaneTTan gamdnari 
liTonebi da airebi, rogor iJangeba 
liToni SeduRebisas, ra roli ekis-
reba ganmJangvels, ra iwvevs forebs, 
rogor mimdinareobs liTonis da-
nafaris kristalizaciis procesi, 
rogor miiReba SenaduRi SeerTeba, 
rogor warmoiqmneba bzarebi da ra 
saxis bzarebia cnobili.

saSemduReblo metalurgiuli 

procesebis Taviseburebebi

zogadi cnobebi. Tvisi bunebiT 
rkaluri SeduReba dnobiT metalur-
giuli procesia. metalurgiul pro-
cesSi igulisxmeba Txevadi liTonis 
airebTan da saSemduReblo widebT-
an maRaltemperaturuli, agreTve 
gamyarebadi liTonis Txevad da 
kristalizebad widebTan urTierTq-
medebis procesebi. es procesebi mim-
dinareobs eleqtrodis dnobis, Tx-
evadi liTonis wveTebis gadasvlisas 
rkalis Sualedis gavliT da TviT 
saSemduReblo abazanaSi.

Cveulebriv foladsadnob Rumleb-
Si mimdinare metalurgiuli proce-
sebisagan gansxvavebiT, saSemduReblo 
process zogierTi gansxvavebuli Ta-
viseburebebi aqvs.

•	 	saSemduReblo abazanis mcire moc-
uloba da misi gacivebis didi siC-
qare iwvevs imas, rom yvela dawyebu-
li reaqcia ar midis bolomde. amis 
garda Cndeba winaRoba, rac xels 
uSlis nakeris liTonis srul ga-
sufTavebas sxvadasxva oqsidisagan 
(Jangeulebisagan), araliTonuri Ca-
narTebisa da airebisagan, romlebic 
nakeris Txevadi liTonis swrafad 
gacivebis gamo ver aswreben amotiv-
tivebas (amosvlas) saSemduReblo 
abzanis zedapirze.

•	 	gamdnari liTonis aqtiuri urT-
ierTqmedeba maRal temperaturamde 
gaxurebul airad da widur gare-
mosTan, xels uwyobs nakeris liTo-
nis airebiTa da widuri CanarTebiT 
damatebiT gajerebas.

•	 	saSemduReblo rkalisa da saSem-
duReblo abazanis liTonis maRali 
temperatura iwvevs airebis diso-
ciacias anu molekulebis daSlas 
atomebad, magaliTad, Jangbadis, azo-
tis, wyalbadis.

atomur mdgomareobaSi, es airebi 
ufro aqtiurebi xdebian, urTierTq-
medeben nakeris liTonTan da mZafrad 
auareseben mis xasiaTs.

metalurgiuli procesebis Sedegad 
SeiZleba moxdes nakeris liTonis da-
Jangva da ganJangva, misi legireba sa-
Tanado elementebiT, agreTve nakerSi 
azotis, wyalbadis da sxva airebis 
gaxsna da gamoyofa.

saSemduReblo abazanis aRnago-
ba da forma. saSemduReblo abazana 
im saSemduReblo nakeris nawilia, 
romelic SeduRebis momentSi gamd-
nar mdgomareobaSia, uWiravs Txevadi 
liTonis SedarebiT mcire moculo-
ba, romelic warmoiqmneba gasadnobi 
ZiriTadi da misarTi liTonebisagan 
gamoyofili siTbos wyaros zemoq-
medebiT da gamyarebisas iZleva saSe-
mduReblo nakers

saSemduReblo abazana xasiaTdeba 
sigrZiT, siganiT da ZiriTadi liTo-
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nis CaduRebis siRrmiT (naxazi qvemoT, a). is SemoisazRvreba izoTermuli 
zedapiriT, romelsac ZiriTadi liTonis temperatura aqvs. situaciur geg-
maSi saSemduReblo abazanas aqvs elifsoiduri, SeduRebis mimarTulebiT 
wagrZelebeuli moxazuloba (naxazi qvemoT, b). ganivkveTSi SeduRebis reJim-
sa da pirobebZe damokidebulebiT, saSemduReblo abazanas SeiZleba hqondes 
sxvadasxvadvari forma, magram yvelaze metad damaxasiaTebelia CaduRebis 
forma, romelic moxazulobiT uaxlovdeba naxevarwrewirs (naxazi qvemoT, g).

saSemduReblo abazanis forma:
L – sigrZe; b – sigane; h – siRrme.

saSemduReblo abazanis arsebobis daaxloebiTi vada t
S
 SeiZleba ganisazRv-

ros damokidebulebidan
t
S 
=L/v

S

sadac L abazanis sigrZea, mm;
v
S
 _ SeduRebis siCqare, mm/wm.

saSemduReblo abazanaSi mimdinare procesebi. saSemduReblo abazanaSi 
xdeba liTonis dakristaleba da saSemduReblo nakeris formireba. liToni 
iJangeba, ganiJangeba da xdeba misi legireba. amasTan SeiZleba warmoiqmnas 
airadi formebi da widis CanarTebi.

saSemduReblo abazanaSi mimdinare procesebze did gavlenas axdens haeri, 
romelic exeba gamdnar liTons da uaryofiT zemoqmedebas axdens mis Tvise-
bebze. amasTan dakavSirebiT aucilebelia, rom saSemduReblo abazanis gamd-
nari liToni daculi iyos haeris zemoqmedebisagan.

metalurgiuli reaqciebi SeduRebisas. gamdnari liTonis airTan da damcav 
saSualebebTan urTierTqmedebisas mimdinare qimiur reaqciebs saSemduReblo 
metalurgiul reaqciebi ewodeba.

airebTan da widebTan gamdnari liTonis urTierTqmedebis or ZiriTad 
zonas gamoyofen _ eleqtrodis torss masze warmoqmnili wveTebiT da saSe-
mduReblo abazanas.

SeduRebisas airad, widur da liTonur fazebSi mimdinare metalurgiuli 
reaqciebi erTdroulad mimdinareobs.

saSemduReblo metalurgiuli reqciebi mimdinareobs maRali gaxurebis 
temperaturisas, gamdnari liTonis mcire moculobaSi da xasiaTdeba proce-
sis xanmokleobiT.

abazanaSi Canadeni eleqtrodis liTonis wveTebis saSualo temperatura 
izrdeba denis simkvrivis zrdasTan erTad da foladebis SeduRebisas Sead-
gens2200-27000C, e.i. xdeba liTonis mniSvnelovani gadaxureba (rkinis dnobis 
temperaturaa15390C, duRilis temperatura 28600C).

saSemduReblo abazanis temperatura aseve mniSvnelovnad (300-7000C-iT) War-
bobs liTonis dnobis wertils, rac xels uwyobs reaqciebis maRal siCqareebs.
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7.2. gamdnari liTonis 
airebTan urTierTqmedeba

SeduRebis zonis ZiriTadi reaqcie-

bi. rkaluri SeduRebisas rkalis zo-

nis airadi faza, romelic gamdnar 

liTonTanaa kontaqtSi, Sedgeba Sem-

degi narevisagan _ N
2
, O2, CO2, CO  da 

-H2O-s orTqlisagan, agreTve misi do-

sociaciis (daSlis) produqtebisagan 

_ liTonisa da widis orTqlisagan.

azoti SeduRebis zonaSi ZiriTa-

dad haeridan xvdeba.

Jangbadisa da wyalbadis wyaros 

warmoadgens haeri, saSemduReblo 

eleqtrodebi, flusebi, damcavi aire-

bi da a.S., agreTve oqsidebi, teni da 

ZiriTadi da misarTi liTonis zeda-

piris sxva WuWyi.

maRali temperaturis zonaSi xdeba 

airis molekulebis daSla atomebad. 

molekuluri Jangbadi, azoti da wy-

albadi gadadis atomur mdgomareoba-

Si: O2=2O, N2=2N, H2=2H. atomuri mdgo-
mareobis airebis aqtivoba mkveTrad 

izrdeba.

Txevad liTonTan kontaqtisas Jang-

badi liTonSi ixsneba, xolo xsnado-

bis zRvris miRwevisas warmoiqmneba 

oqsidebi. qimiuri urTierTqmedebis 

Sedegad am procesebTan erTdrou-

lad ijangeba liTonSi Semavali min-

arevebi da malegirebeli elementebi. 

pirvel rigSi iJangeba ufro Jangbad-

is msgavsi elementebi, magaliTad, man-

ganumi: Mn+O=Mno.
wyalbadic ixsneba umetes liToneb-

Si. is mavne minarevia, vinaidan forebi-

sa da bzarebis warmoqmnis mizezi 

xdeba rogorc nakerSi, ise Termuli 

gavlenis zonaSi.

naxSirorJangi, romelic rkalis 

zonaSi arsebobs, aqtiurad Jangavs 

liTons.

warmoqmnili naxSirbadis oqsidi 
_ CO liTonis nakerSi ar ixsneba. is 

gamoiyofa saSemduReblo abazanis 
kristalizaciis procesSi da Seu-
Zlia warmoqmnas forebi. naxSiror-

Jangi SeduRebis zonis dasacavad 
gamoiyeneba ganmJangvelebis (Mn, Si) 
gamoyenebisas, romlebic aneitraleben 
Co2-is moqmedebas.

airad fazaSi Semavali wylis orTq-
li urTierTqmedebs Txevad liTon-
Tan.

SeduRebisas gamdnari liTo-
ni haeridan STanTqavs Jangbads da 
azots. Sedegad am airebiT liTonis 
gajerebis Sedegad misi meqanikuri 
Tvisebebi uaresdeba.

liTonSi Jangbadis arseboba 
aqveiTebs droebiT winaRobas, denado-
bis zRvars da dartymiT siblantes.

azoti konstruqciuli masalebis 
umravlesobaSi ixsneba da bevr ele-
mentTan erTad warmoqmnis SenaerTebs, 
romlebsac nitridebi ewodeba. rki-
nasTan is warmoqmnis F2N da Fe4N ni-
tridebs, romlebic amcireben liTo-
nis siblantes da foladi mihyavT 
daZvelebamde.

Jangbadi da azoti saSemduRe-
blo nakeris liTonSic mavne min-
arevebs warmoadgenen. saSemduReblo 
masalebisa da SeduRebis teqnolo-
giis damuSavebisas am elementebis 
liTonis SedgenilobaSi Semcirebis 
sakiTxs arsebiTi yuradReba eqceva. 
airebis mavne zemoqmedebis winaaRmdeg 
brZolis xerxebia _ Txevadi liTonis 
xarisxobrivi dacva da gamJangveli 
elementebis gamoyeneba saSemduReb-
lo masalebSi.

saSemduReblo abazanaze haeris ze-
moqmedebis Tavidan asacileblad iqm-
neba airadi dacva. Sedegad haeris az-
otisa da Jangbadis Txevad liTonSi 
gaxsnis SesaZlebloba mcirdeba. dac-
vis airebi, Tvis mxriv, warmoiqmneba 
eleqtrodis danafaris komponentebis 
wvis dros.

saSemduReblo rkalis sigrZis 
gazrdis SemTxvevaSi gamdnari liTo-
nis rkalur SualedSi yofnis xan-
grZlivoba izrdeba. liTonis wve-
Tis JangbadiT da azotiT gajereba 
gaizrdeba, radganac es xdeba wveTis 
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arsebobis mTel gzaze, vidre is ar 
moxvdeba saSemduReblo abazanaSi. 
amitom mokle saSemduReblo rkaliT 
SeduRebis procesi gacilebiT mizan-
Sewonilia, vidre grZeliT.

liTonis daJangva SeduRebisas. 
SenaduRi nakeris liToni ZiriTa-
dad iJangeba JangbadiT, romelic aris 
saSemduReblo abazanis airebsa da 
widebSi. garda amisa, Jangva SeiZleba 
mimdinareobdes oqsidebis arsebobis 
SemTxvevaSi (xenji, Jangi) detalebis 
nawiburebsa da eleqtrodis mavTu-
lis zedapirze. gaxurebis procesis 
dros JangSi arsebuli teni orTql-
deba, xolo masSi arsebuli Jangbadi 
Jangavs liTons. xenji dnobis dros 
gardaiqmneba rkinis oqsidad. am dros 
gamoiyofa Tavisufali Jangbadi. saSe-
mduReblo abazanis cudi dacvis Sem-
TxvevaSi daJangva gamowveulia haeris 
JangbadiT.

rkina JangbadTan warmoqmnis sam 
SenaerTs (oqsids): FeO-s (Seicavs 
22,27%O2); Fe3O4-s (27,64% O2); Fe2O3-s 
(30,06% O2). liTonSi am SenaerTebis 
arseboba dabla swevs mis simtkicesa 
da plastikurobas.

saSemduReblo rkalis maRali et-
mperaturis dros atomuri Jangbadis 
xarjze, Fe+O=Fe reaqciis Sedegad 
warmoiqmneba udablesi oqsidi, ro-
melic temperaturis dacemisas Sei-
Zleba gardaiqmnas umaRles oqsidebad 
Fe3O4da Fe2O3.

nakerisaTvis ufro metad saSiSi 
oqsidi aris FeO, romelsac aqvs Tx-
evad liTonSi gaxsnis unari. nakeris 
gacivebis Semdeg gamyarebis dabali 
temperaturis gamo, FeO 13700-ze rCeba 
masSi afskis saxiT, romelic marcv-
lebzea Semovlebuli (SemoarSive-
buli), rac Zlier amcirebs nakeris 
plastikur Tvisebebs. rac metia Jang-
badi nakerSi FeO-s saxiT, miT uaresia 
misi meqanikuri Tvisebebi. umaRlesi 
oqsidebi Fe3O4, Fe2O3 Txevad liTonSi 
ar ixsneba da Tu ar amotivtivdeba 

saSemduReblo abazanis zedapirze, ma-
Sin rCeba liTonur nakerSi widuri 
CanarTebis saxiT.

rkina SeiZleba daiJangos, agreTve 
CO da CO2 airebis JangbadiT da H2O-s 
orTqliT.

rkinis garda iJangeba folad-
Si myofi sxva elementebic, magali-
Tad naxSirbadi, manganumi, siliciumi. 
liTonis wveTis rkalSi gavlisas 
elementebis iJangeba atomur Jangbad-
Tan SeerTebis Sedegad.

saSemduReblo abazanaSi elemente-
bi iJangeba rkinis JangTan - FeO-sTan 
urTierTqmedebiT.

daJangvis Sedegad am elementebis 
Semcveloba liTonSi mcirdeba. amis 
garda, warmoqmnili oqsidebi SeiZle-
ba darCes nakerSi airadi forebis da 
widis CanarTebis saxiT, rac sagrZno-
blad auaresebs SenaduRi SeerTe-
bebis meqanikur Tvisebebs.

liTonis ganJangva SeduRebis dros. 
liTonis ganJangva niSnavs Txevadi 
liTonidan Jangbadis mocilebas. Se-
duRebasTan dakavSirebiT ganJangva 
ewodeba gaxsnili rkinis oqsidis FeO 
gadasvlas gauxsnad SenaerTebSi, maTi 
Semdgomi widaSi gadasvliT. ganJang-
vis reaqciebi ZiriTadad gamoisaxeba 
imave gantolebebiT, romlebiTac da-
Jangvis reaqciebi, magram mimdinareobs 
sapirispiro mimarTulebiT.

gamJangveli is nivTierebaa, ro-
melic gamoiyeneba saSemduReblo aba-
zanis Txevadi liTonidan Jangbadis 
mosacileblad. igi aRadgens liTons 
misi oqsidebidan. gamJangvelebad 
gamoiyeneba manganumi, siliciumi, ti-
tani, alumini, naxSirbadi da sxva ele-
mentebi, romlebic TvisebebiT Jangbad-
Tan ufro axlosaa, vidre rkinasTan. 
gamJangvelebi saSemduReblo abazana-
Si SeaqvT eleqtrodis mavTuliT, misi 
danafariT da flusebiT.

warmoqmnili naxSirbadis oqsi-
di gamoiyofa atmosferoSi, riTac 
iwvevs saSemduReblo abazanis Zlier 
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liTonis urTierTqmedeba 

widasTan da airTan

widis daniSnuleba. rkaluri Se-
duRebisas saSemduReblo abazanaSi 
warmoiqmneba araliTonuri masala _ 
saSemduReblo wida.

widis formireba xdeba eleqtro-
dis danafarisagan, agreTve airebTan 
liTonis urTierTqmedebis Sedegad. 
is Sedgeba araliTonuri SenaerTebis 
nadnobisagan _ oqsidebisa da sxv. 
gamdnar mdgomareobaSi liToni 
da wida Seurevadi siTxeebia. wida 
liTonSi ar ixsneba (garda zogierTi 
elementisa, romlebic masSi Sedian). 
Txevadi widis Tvisebebi zemoqmedebs 
liTonis nakeris xarisxze.

widis qimiuri Sedgeniloba gan-
isazRvreba eleqtrodis danafaris 
komponentebiT. wida Sedgeba silici-
umis (SiO2,) titanis (TiO2,) manganumis 
(MnO) rkinis (Fe2O3) oqsidebisagan da 
sxvadasxva mJavas marilebisagan.

saSemduReblo widis funqciebia:

•	 	Txevadi liTonis dacva haerTan 
uSualo kontaqtisagan;

•	 	liTonis ganJangva, legireba da 
rafinireba;

•	 	SeduRebis Tburi reJimis gaumjobe-
seba liTonis gacivebis siCqaris 
Semcirebis gziT;

•	 	SeduRebis procesis mdgradobis 
xelSewyoba;

•	 	nakeris swori formirebis uzrun-
velyofa.

yvelaferi es SesaZlebelia mxolod 
saSemduReblo widebis garkveuli 
Tvisebebis SemTxvevaSi.

wida myardeba 1100-14000C temperatu-
ris dros. temperaturis am interval-
Si xdeba widis gadasvla Txevadidan 
rbil da Semdeg myar mdgomareobaSi.

widis ZiriTadi daniSnulebaa gamd-
nari liTonis haerisagan izolacia. 
eleqtrodebis danafarebi astabili-
zeben rkals, xels uwyoben nakeris 
xarisxovan formirebas, axorcieleben 
gamdnari liTonis metalurgiul da-
muSavebas _ mis gadnobasa da legire-
bas.

saSemduReblo widebi, romlebiTac 
dafarulia gamdnari liToni, icaven 
mas haeris mavne zemoqmedebisagan, ele-
qtrodis gamdnari liTonis wveTebs 
Tavidan acileben haerTan Sexebas, 
rodesac isini rkalis SualedSi ga-
dian. amis garda, liTonTan qimiuri 
urTierTqmedebis Sedegad wida ganJan-
gavs saSemduReblo abazanis liTons, 
xsnis mavne minarevebs, legirebas uke-
Tebs nakeris liTons, agrovebs siT-
bos, riTac anelebs nakeris liTo-
nis gacivebas, rac xels uwyobs misi 
xarisxis gaumjobesebas. widis Sem-
cveli elementebze damokidebulebiT 
misi Txevad liTonze zemoqmedeba 
SeiZleba iyos damjangveli an gan-
mJangveli.

liTonis nakeris aucilebeli 
Tvisebebis misaRebad, Zalze mniS-
vnelovania widis fizikuri da te-
qnologiuri Tvisebebi.

saSemduReblo widis dnobis tem-
peratura ufro dabalia, vidre ZiriTa-
di liTons (daaxloebiT 200-3000C). 
es aucilebelia imisaTvis, rom gamd-
narma widam mTlianad dafaros saSe-
mduReblo abazana. aseT situaciaSi 
izrdeba widis damcavi qmedeba da na-

duRils nakerSi forebis warmoqm-
niT. mWidro nakerebis miRebisaTvis 
saWiroa naxSirbadiT ganJangvis reaq-
ciis `CaxSoba~ saSemduReblo abaza-
naSi SedarebiT energiuli ganmJangve-
lis magaliTad siliciumis SeyvaniT.
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keris formireba umjobesdeba. widas 
unda hqondes naklebi simkvrive, vidre 
ZiriTad liTons; qimiuri procesebis 
dasaCqareblad kargi Txevaddenado-
ba; unari, daicvas gamdnari liToni 
haerisagan da amasTanave advilad 
gaataros airebi, romlebic gamoiyofa 
liTonis abazanidan; sxvadasxva Sen-
aerTis kargi xsnadunarianoba; mavne 
nivTierebebs minimaluri raodeno-
biT unda Seicavdes da advilad unda 
scildebodes saSemduReblo nakeris 
liTons.

widis CanarTebi. SeduRebis pro-
cesSi saSemduReblo abazanis liTo-
ni, romelic gaxurebulia iseT tem-
peraturamde, romelic misi dnobis 
temperaturas aRemateba, urTierTmoq-
medebs widebTan. am urTierTqmedebas 
SeuZlia gaaumjobesos liTonis na-
keris xarisxi, magram gaauaresos misi 
qimiuri Sedgeniloba.

liTonis nakerSi arsebuli wi-
dis CanarTebi, eleqtrodis danafar-
Si kvarcis (SiO2) da korundis (Al2O3) 
arsebobis Sedegia. es CanarTebi oq-
sidebTan (MnO, FeO)����������������   warmoqmnian ad-
vilad dnobad CanarTebs.

araliTonur CanarTebs miekuTvneba 
agreTve liTonTan azotis qimiuri 
SenaerTebi. foladebis rkaluri Se-
duRebisas nakeris liTonis Tvisebe-
bze ufro met gavlenas axdenen rki-
nasTan azotis qimiuri SenaerTebi. 
maT maRali sisale aqvT da mkveTrad 
amcireben liTonis plastikur Tvise-
bebs.

widis CanarTebi liTons araerT-
gvarovans xdis, auaresebs mis Tvise-
bebs. qimiuri SedgenilobiT widis 
CanarTebi gansxvavdeba daduRebuli 
liTonisagan, rac koroziis warmoqm-
nas iwvevs.

widuri CanarTebis Semcvelobis 
Sesamcireblad saSemduReblo naker-
is liTonSi SeduRebis adgilebSi 
asufTaveben zedapirs, SesaduRebeli 
zedapirebidan aSoreben Jangs, xenjs 

da WuWys. mravalfenovani SeduRebis 
SemTxvevaSi xdeba TiToeuli Sris 
SenaduRi nakeris gasufTaveba. ele-
qtrodis danafarSi SehyavT element-
ebi, romlebic amcireben oqsidebis, 
agreTve arasasurveli CanarTebis 
dnobis temperaturas, warmoqmnian Sen-
aerTebs, romlebic advilad amotiv-
tivdebian liTonidan da moSordebian 
mas widis qerqTan erTad.

nakeris liTonis rafinireba. saSe-
mduReblo masalebi, damJangvelis 
garda, SeiZleba Seicavdnen mavne niv-
Tierebebsac _ gogirdsa da fosfors, 
romlebic nakeris liTonis cxeli 
bzarebis, da simyifis zrdis warmoqm-
nis mizezia. liTonis mavne nivTiere-
bebisgan gasufTavebas rafinireba 
ewodeba.

gogirdi saSemduReblo abazanaSi 
xvdeba ZiriTadi liTonidan, saSem-
duReblo mavTulidan da xandaxan 
eleqtrodis danafaridan an flu-
sidan. gogirdi uerTdeba rkinas da 
rkinis FeS sulfids warmoqmnis.

SesaduRebeli liTonis gogirdisa-
gan gasasufTaveblad saSemduReblo 
abazanaSi SehyavT elementebi, romleb-
sac meti naTesaoba aqvT gogirdTan, 
vidre rkinas. warmoqmnili sulfidi 
cudad unda ixsnebodes liTonSi da 
kargad _ widaSi. aseT elementi aris 
manganumi, romelic metad qgavs go-
girds. manganumis sulfidi ar ixsne-
ba liTonSi, aqvs mcire simkvrive da 
iolad amotivtivdeba saSemduReblo 
abazanis widaSi.

fosforic mavne minarevs miekuTvne-
ba foladSi. naWerSi misi moxvedris 
gzebi igivea, rac gogirdis. fosfori 
liTonSi rkinis fosfidis saxiT ar-
sebobs, romelTa dnobis temperatu-
ra (11700C) gacilebiT dabalia, vidre 
rkinisa

fosfori liTonis nakerSi grovde-
ba marcvlebis sazRvrebze Sua Sris 
saxiT, rac liTonis plastikurobas 
amcirebs. gansakuTrebiT mZlavrad 
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mcirdeba liTonis plastikuroba 
dabali temperaturis pirobebSi, rac 
liTonis civad msxvrevadobas iwvevs.

Semdeg fosfori urTierTqmedebs 
kalciumTan da SeiboWeba mtkice Sen-
aerTebad, romlebic widaSi gadadian.

forebis warmoqmna

forebis warmoqmnis mizezi Sena-
duRi nakeris liTonSi da mis zeda-
pirze airebia romlebic gamoiyofian 
daduRebuli Txevadi liTonidan misi 
gacivebisa da gamyarebis dros. es 
procesi ganpirobebulia tenisa da 
oqsidebis arsebobiT misarT masa-
lebSi, agreTve tenis, xenjis da Jangis 
gamo SesaduRebeli masalebis nawibu-
rebze.

Jangi rkinis widovani oqsidia, rom-
lis Sedgeniloba daaxloebiT Seesa-
bameba formulas Fe2O3 · 3H2O

xenji rkinis Jangvis produqtia, 
romelic metwilad mis zedapirze 
gaxurebis dros warmoiqmneba. qimi-
uri SedgenilobiT xenji uaxlovdeba 
rkinis oqsids Fe3O4.

ZiriTad liTonSi gaxsnili wyal-
badi agreTve qmnis airebis gamoyofis 
pirobebs da Sedegad iwvevs forebis 
warmoqmnas.

airebis warmoqmnaSi SeduRebi-
sas mTavar rols asrulebs wyalba-
di. is ixsneba saSemduReblo abaza-
nis liTonSi da gamoiyofa liTonis 
kristalizaciis dros. amitom Za-
lian mniSvnelovania, rom eleqtro-
dis Semonagozi da saSemduReblo 
flusi iyos mSrali (gamomwvari), Se-
duRebamde SesaduRebeli zedapirebi 
gaiwmindos Jangisagan, zeTisa da sxva 
WuWyisagan. nakeris liTonSi airebi 
zrdian mis simyifes da sisales da 
amcireben plastikurobas.

forebis arseboba SenaduR nakerSi 
damokidebulia SeduRebis reJimze. 
rac metia liTonis gacivebis siC-
qare, miT metia xelsayreli pirobe-
bi forebis warmoqmnisaTvis, vinaidan 

airebi ver aswreben gamdnari liTo-
nidan gamoyofas.

im reJimiT SeduRebisas, romelic 
uzrunvelyofs saSemduReblo rka-
lis did Tbur simZlavres, dabali 
siCqareebisas forebi ar warmoiqmneba.

mcire da didi sisqis SesaerTe-
beli elementebis SeduReba erTnair 
reJimebze iwvevs forebis warmoqmnas 
didi sisqis elementebis SenaduRi 
liTonis nakerSi.

saSemduReblo abazana, romelSic 
warmoiqmneba da zedapirze amodis 
airis buStebi, emsgavseba duRilis 
process. saSemduReblo abazanis du-
Rili foladis SeduRebisas Cveu-
lebrivad gamowveulia liTonSi uxs-
nadi naxSirbadis oqsidis warmoqmniT.

liTonis nakeris 

kristalizacia

saSemduReblo abazanis kristal-
izacia. saSemduReblo abazanis liTo-
ni kristalizaciis dros erTdrou-
lad imyofeba saSemduReblo rkalis 
siTbosa da detalis civi gaudno-
beli liTonis gavlnis qveS. rkals 
Seaqvs siTbo, garSemortymul liTons 
ki gaaqvs.

liTonis Txevadi mdgomareobidan 
myar mdgomareobaSi gadasvlisas war-
moiqmneba kristalebi. aseT process 
kristalizacia ewodeba. SenaduRi na-
keris kristalizacia mimdinareobs 
uwyvetad saSemduReblo proce-
sis dros _ ZiriTadi da misarTi 
liTonebis dnobisas.

saSemduReblo nakers Camosxmuli 
liTonis struqtura aqvs. SeduRebis 
procesSi abazanas uwyvetad miewode-
ba ZiriTadi liTonis nawiburebi da 
eleqtrodis mavTulis nadnobi (naxa-
zi qvemoT). saSemduReblo abazana pi-
robiTad SeiZleba gaiyos or nawilad: 
wina (saTavo) 1 da ukana (bolo) 2. wina 
nawilSi xdeba dnoba, xolo kudis 
nawilSi _ kristalizacia da Senadu-
Ri nakeris formireba. kristaliza-
ciis procesis mixedviT ganasxvaveben 
pirvelad da meorad process.
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saSemduReblo abazanis agebuleba

pirveladi kristalizacia ewode-
ba liTonis Txevadi mdgomareobidan 
myar mdgomareobaSi gadasvlas, ris 
Sedegadac warmoiqmneba kristalebi.

Tavidan Txevad liTonSi warmoqm-
nili TiToeuli kristali Tavisu-
flad izrdeba da swori geometri-
uli forma aqvs. erTdroulad sxva 
kristalebis zrdac mimdinareobs. 
zrdis Sedegad isini erTmaneTs exe-
bian, ris Sedegadac maTi swori forma 
irRveva da iReben momrgvalebul, mar-
cvlis msgavs formas. aseT krista-

lebs, rogorc saerTodaa miRebuli, marcvlebs uwodeben.
imisda mixedviT, Tu rogor mimdinareobda kristalizaciis procesi, marcv-

lebi SeiZleba iyos msxvili, romlebic SeuiaraRebeli TvaliTac ki Cans da 
wvrili, romelTa danaxvac mikroskopis saSualebiT SeiZleba.

liTonis an Senadnobis kristalur aRnagobas struqtura ewodeba. liTonis 
aRnagobas, romlis danaxvac SeuiaraRebeli TvaliT an gamadidebeli SuSiT 
SeiZleba, makrostruqtura ewodeba, xolo liTonebis da Senadnobebis aRna-
gobas, romelic mxolod mikroskopiT Cans, ewodeba mikrostruqtura.

liTonebis kristalur struqturaSi yvelaze farTod gavrcelebuli kristaluri 
formebi

a) waxnag centrireburi b) kubur centrireburi, g) heqsagonaluri

SenaduRi nakerebis kristalizacia sxmulebis kristalizaciisagan maRali 
siCqareebiT gansxvavdeba, vinaidan saSemduReblo abazanis intensiuri gax-
urebis Semdeg mimdinareobs siTbos swrafi gacema SenaduR nakeTobaSi.

kristalizaciis procesi mimdinareobs calkeul Txel fenebSi. pirve-
li sakristalizacio fenis warmoqmnis Semdeg SeimCneva liTonis gacivebis 
garkveuli Sekaveba misi kristalizaciis faruli siTbos gamoyofis gamo. 
SemdgomSi iwyebs dakristalebas meore fena da a.S. saSemduReblo abaza-
nis srul gamyarebamde. sakristalizacio fenebis sisqe meryeobs milimetris 
meaTedi nawilidan ramdenime milimetramde da damokidebulia saSemduRe-
blo abazanis moculobasa da Tbogacemis pirobebze. TiToeuli fenis Semdeg 
boZisebri kristalebi warmoadgenen wina fenis kristalebis gagrZelebas. 
amrigad, warmoqmnili kristalebi TiTqosda gadaizrdebian fenidan fenaSi.
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Txevadi liTonis pirveladi kristalizaciisaTvis aucilebelia kristal-
izaciis centrebis (Canasaxebis) warmoqmna da maTi uwyveti zrda. kristal-
izaciis dasawyisSi mis centrebs warmoadgenen ZiriTadi liTonis Camomdnari 
marcvlebi, romlebic saSemduReblo abazanis Zirze imyofebian. kristaliza-
ciis procesSi, centrebis garda, zrdadi kristalebis saxiT SeiZleba war-
moiqmnas kristalizaciis axali centrebic _ rogorc TviTneburad warmo-
qmnili xsnaridan, ise calkeuli Znelad dnobadi nawilakebis, marcvlebis 
namsxvrevebis saxiT da a.S. mravalSriani SeduRebisas kristalizaciis cen-
trebi aris wina fenis kristalebis zedapirebi. kristalebis zrda xdeba 
garSemortymuli nadnobidan maT zedapirze calkeuli nawilakebis (atom-
ebis) mierTebis Sedegad. Sednobis sazRvarze calkeuli marcvlebidan mzar-
di TiToeuli kristali TavisTavad warmoadgens erToblivad mzard elemen-
taruli svetovani kristalebis jgufs, romlebic erTi boloTi Sezrdilia 
saerTo fuZesTan anu ZiriTadi liTonis Camomdnar marcvalTan. gamyarebuli 
liTonis kristalebis formisa da ganlagebis mixedviT arsebobs marcvlov-
ani, agreTve svetovani da dendrituli (xismagvar) struqturebi.

marcvlovani struqturis SemTxvevaSi marcvlebs gansazRvruli orienta-
cia ar gaaCniaT, xolo formiT mravalwaxnagebs mogvagoneben. aseTi struq-
tura, Cveulebriv, damaxasiaTebelia ZiriTadi liTonisaTvis, agreTve Senadu-
Ri nakeris liTonisaTvis, romelic Sesrulebulia dafaruli eleqtrodebiT, 
misi swrafi gacivebisas. svetovani da dendrituli struqturebis SemTxveva-
Si marcvlebi gaWimulia erTi mimarTulebiT. amasTan erTad svetovan struq-
turaSi maT kompaqturi forma aqvT, xolo dendrituli struqturis dros _ 
datotvili, naZvis saxis forma. dendritebi Cveulebriv svetovan marcvlebSi 
ganlagdebian da mis fuZes warmoadgenen. nakers aseTi struqtura aqvs neli 
gacivebis dros anu flusis qveS da eleqtrowiduri SeduRebis dros.

kristalebis zrdis mimarTuleba dakavSirebulia Txevadi liTonis abaza-
nidan siTbos arinebis intensiurobasTan. kristalebi izrdebian Selxobis 
(Sednobis) sazRvris perpendikularulad, siTbos arinebis mimarTulebis sawi-
naaRmdegod. nakeris Rrmad CaduRebis kristalizacia qvevidan Tboarinebis 
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gareSe warmoqmnis dendritebs, rom-
lebic urTierTsawinaaRmdegod iz-
rdebian, ris Semdegadac kristalebis 
pirapirSi nakeris RerZis mimarTule-
biT dendritebis boloebis cudi Sez-
rdis gamo warmoiqmneba moSvebulebis 
Rru, sadac SesaZlebelia widuri da 
airadi CanarTebis warmoqmna. xolo 
farTo nakeris qvevidan TboarinebiT 
kristalizaciis dros dendritebi 
iRunebian zeviT da ukan axevineben mis 
zemo nawilSi araliTonur CanarTebs, 
riTac uzrunvelyofen widebis da 
airebis Tavisufal gamodevnas zeda-
pirze.

abazanis didi moculoba da 
gacivebis dabali siCqare uzrunve-
lyofen kristalebis zomebis zr-
das, rac auaresebs nakeris meqanikur 
Tvisebebs. saSemduReblo abazanis 
pirveladi kristalizaciis procesi 
mTavrdeba svetovani kristalebis 
warmoqmniT.

foladebis SeduRebisas krista-
lebs austenituri struqtura aqvT, 
rac Tavis mxriv naxSirbadis myar 
xsnars warmoadgens γ-rkinaSi. temper-
aturis Semdgomi Semcirebis Sedegad 
mimdinareobs alotropiuli gardaqm-
nebi, romlebic mJRavndeba waxnagda-
centrebuli kuburi gisosis mqone 
γ-rkinis, moculobadacentrebuli ku-
buri gisosis mqone α-rkinaSi gadas-
vliT. amas Tan sdevs liTonis aRna-
gobis cvlileba, pirvelad svetisebri 
kristalebis farglebSi axali war-
monaqmnebis gaCenis Sedegad. austeni-
tis struqturis mqone kristalebi 
iSleba, warmoqmnis ra TiTqmis sufTa 
α-rkinis (feriti) da rkinis karbi-
dis Fe3C (cementiti) meqanikur narevs. 
aseT movlenas meoreuli kristal-
izacia an gadakristaleba ewodeba.

saSemduReblo abazanis kristal-
izaciis Taviseburebebi.

ganvixiloT saSemduReblo abaza-
nis kristalizaciis gansxvavebuli 
Taviseburebebi xeliT rkaluri Se-
duRebis dros.

•	 	SeduRebis dros siTbos wyaro 
gadaadgildeba SesaerTebeli nawi-
burebis gaswvriv, masTan erTad 
moZraobs saSemduReblo abazanac. 
abazanis Tavis nawilSi ganlage-
buli rkalis sveti damuxtuli 
nawilakebis dartymebis, airebisa 
da rkalis magnituri bervis meSve-
obiT zemoqmedebas axdens gamdnari 
liTonis zedapirze. wneva, gavlenas 
axdens ra Txevad liTonze, gamodev-
nis mas rkalis fuZidan, rac xels 
uwyobs rkalis svetis ZiriTadi 
liTonis siRrmeSi Sesvlas. rka-
lis qvevidan gamodevnili Txevadi 
liToni, misi gadaadgilebis mixed-
viT, gadaisroleba saSemduReblo 
abazanis ukana nawilSi, rkalis mo-
Sorebis dros siTbos arineba sWar-
bobs miwodebas da iwyeba gamyareba 
_ saSemduReblo abazanis kristal-
izacia. gamyarebis procesis dros 
liTonis lRobis sazRvris gas-
wvriv warmoeqmneba kristalebi, rac 
uzrunvelyofs SeerTebis monoli-
Turobas.

•	 	saSemduReblo abazanas mcire 
moculoba aqvs (1_3 sm3), romelic 
damokidebulia SeduRebis reJimis 
ZiriTad parametrebze. es iwvevs 
siTbos intensiur gadacemas mimde-
bare civ liTonSi, rac ganapirobebs 
abazanis liTonis kristalizaciis 
did siCqares.

•	 	saSemduReblo abazanis gamdnari 
liToni Zlier gadaxurdeba da misi 
Sereva intensiurad mimdinareobs. 
saSemduReblo abazanis tempera-
tura foladebis SeduRebis dros 
1800-22000C-s aRwevs.

•	 	saSemduReblo abazanis kristal-
izacia ZiriTadad iwyeba kristal-
izaciis gamzadebuli centrebidan 
_ ZiriTadi liTonis nawilobriv 
Camomdnari marcvlebidan. naker-
is liTons aqvs svetovani wyoba, 
radganac Sedgeba wagrZelebuli 
(svetovani) kristalebisagan, rom-
lebic izrdeba kristalizaciis 
dros, Tboarinebis sawinaaRmdego 
mimarTulebiT.



246

liTonis nakeris Tvisebebis for
mireba. liTonis Tvisebebi ganisaz-
Rvreba misi struqturiTa da Sedge-
nilobiT. rogorc wesi, Camosxmuli 
liTonis struqtura deformirebuli 
SesaduRebeli ZiriTadi liTonis 
struqturaze uaresia. saSemduReblo 
nakeris liTonis Tvisebebis gaum-
jobesebis SedarebiT efeqturi sa-
Sualebaa misTvis Sesabamisi qimiuri 
Sedgenilobis micema.

nakeris liTonis qimiuri Sedgeni-
lobis regulireba miiRweva saSem-
duReblo masalebis meSveobiT (ele-
qtrodis Semonagozi, saSemduReblo 
mavTuli da sxv.).

SesaduRebeli liTonis nakeri 
Tvis mxriv warmoadgens SesaduRebel 
(ZiriTad) da misarT liTonebs.

ZiriTad da misarT liTonebs So-
ris Sefardebaze SenaduR nakerSi 
zegavlenas axdens SeduRebis meTo-
di, daduRebuli liTonis moculoba, 
SeduRebis siCqare da sxv. magaliTad, 
xeliT rkaluri SeduRebis SemTx-
vevaSi ZiriTadi liTonis raodenoba 
SenaduRi nakeris liTonSi Seadgens 
30-40%, xolo eleqtrodis liToni 60-
70%-s.

nakeris liTonis modificireba. 
nakeris liTonis meqanikuri Tvise-
bebis gaumjobesebis mizniT mis modi-
ficirebas axdenen _ saSemduReblo 
abazanaSi nivTierebebis mcire dam-
atebis Seyvana, romlebic xels uwyo-
ben nakeris liTonis dawvrilmarcv-
lovanebas, praqtikulad, misi qimiuri 
Sedgenilobis Secvlis gareSe. aseT 
danamatebs modifikatorebi ewodeba. 
modifikatorebis saxiT foladisaT-
vis iyeneben titans, alumins, vanadiums, 
cirkons da sxv.

modificirebis procesi aris an 
liTonis nakerSi didi raodenobiT 
wvril-wvrili, ganTesili (disper-
siuli) CanarTebis warmoqmna, rom-
lebic kristalizaciis damatebiT 
centrebs warmoadgenen, an siTxeSi 
mzardi kristalebis zedapirulad 
aqtiuri afskebiT dafarva, romlebic 

kristalebsa da siTxes Soris qmnian 
bariers da winaaRmdegobas uweven 
kristalebis zrdas. orive SemTxveva-
Si kristalizaciis Sedegad warmoq-
imneba wvrilmarcvlovani struqtura.

liTonis nakerSi zonaluri da den-
drituli likvacia. likvacia ewodeba 
Senadnobis Sedgenilobis araTana-
bar ganawilebas, romelic misi qimi-
uri Sedgenilobis araerTgvarovnebas 
iwvevs. likvacia ganpirobebulia na-
keris liTonSi elementebis da min-
arevebis arsebobiT (gogirdi, fosfo-
ri, naxSirbadi da sxv.), romlebic masSi 
an ar ixsneba, an ixsneba SezRudulad, 
gamyarebis temperatures dros.

zonaluri mikroskopuli likvacia 
nakeris liTonSi misi periferiuli 
da centraluri nawilebis sxvadasx-
va qimiuri SedgenilobiT xasiaTdeba. 
es ganpirobebulia imiT, rom nakeris 
liTonis periferiuli zonebi, romle-
bic pirvel rigSi myardeba, Seicaven 
malikvidirebeli minarevebis minim-
alur raodenobas. xolo minarevebis 
Sedgeniloba darCenil Txevad xsnar-
Si izrdeba. kristalebis zrdasTan 
erTad nadnobi mdidrdeba minareve-
biT, romlebsac dabali gamyarebis 
temperatura aqvT. aseTi nadnobis mi-
weva xdeba nakeris Suagulisaken, ami-
tom misi centraluri nawili metad 
danagvianebuli xdeba minarevebiT; aq 
warmoiqmneba e.w. nakeris susti zona. 
misi aRmoCena SesaZlebelia didi kve-
Tis erTganvlad nakerSi.

dendrituli (kristalSiga) mikros-
kopuli likvacia xasiaTdeba calkeu-
li Semadgeneli kristalebis qimiuri 
Sedgenilobis araerTgvarovnebiT. 
es ganpirobebulia imiT, rom nakeris 
liTonis gamyarebisas RerZis war-
momqmneli pirveladi kristalebi, Sem-
deg ki dendritebis totebi Seicaven 
nakleb minarevebs, vidre sawyisi Tx-
evadi nadnobi. RerZebis da dendri-
tis Sreebis zrdasTan erTad nadnobi 
minarevebiT mdidrdeba da warmoqmni-
li rkistali qimiuri Sedgenilobis 
mixedviT araerTgvarovani aRmoCnde-
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ba: dendritis centraluri nawilebi 
Sedgeba, warmoiqmneba SedarebiT ufro 
sufTa sali xsnarisagan, xolo misi 
dendritTSorisi sivrceebi da gansa-
kuTrebiT sasazRvro zonebi gacile-
biT WuWyiania.

nakeris liTonis gacivebis siCqa-
ris zrda iwvevs saSemduReblo abaza-
nis liTonis orfaza mdgomareobaSi 
yofnis arsebobis periodis Semcire-
bas da Txevad da myar fazebs Sorisi 
gansxvavebis Senelebas, ris Sedegadac 
dendrituli likvacia naklebad Sesa-
mCnevia.

likvaciis procesebi damokidebu-
lia agreTve kristalizaciis temper-
aturis dasawyisisa da bolosagan. 
rac metia temperaturuli interva-
li, miT ufro intensiuria likvaciis 
procesebi. magaliTad, dabalnaxSir-
badiani foladisaTvis kristaliza-
ciis temperaturuli intervali sul 
raRac 20-300C-ia, amitomac likvaciis 
mniSvnelovan ganviTarebas ar eqvemde-
bareba. foladSi naxSirbadis Semcv-
elobis zrdis dros kristalizaciis 
temperaturuli intervali mkveTrad 
izrdeba, rac xels uwyobs liTonis 
intensiur likvacias. es, Tavis mxriv, 
sxva siZneleebTan erTad arTulebs 
maRalnaxSirbadiani foladis Se-
duRebas.

bzarebis warmoqmna 

SeduRebisas

bzarebis saxeobebi. kristaliza-
ciisa da liTonis nakeris formirebis 
procesSi SenaduR SeerTebaSi Sei-
Zleba warmoiqmnas bzarebi. nakeris 
RerZis mimarT ganlagebiT isini Sei-
Zleba iyos grZivi da ganivi; sididis 
mixedviT _ mikro- an makroskopuli 
(mikrobzarebis aRmoCena xdeba mik-
roskopis meSveobiT, xolo makros-
kopulisa _ SeuiaraRebeli TvaliT an 
mcire gadidebiT gamadidebeli SuSis 
meSveobiT); temperaturaze damokide-
bulebiT, bzarebi iyofa or qvejgu-
fad: cxel (maRaltemperaturul) da 

civ (dabaltemperaturul) bzarebad. 
maTi warmoqmnis meqanizmi SeiZleba 
sxvadasxva iyos.

cxeli bzarebi. cxeli bzarebis 
warmoqmna ganpirobebulia liTonis 
nakeris kristalizaciiT. maTi warmo-
qmna xdeba liTonis gamyarebis das-
rulebis temperaturis dros (Cveu-
lebriv, 12000C temperaturaze zeviT). 
rogorc wesi, bzarebi kristalebis 
sazRvarze gadis, kristalebs Soris 
rCeba Txevadi an naxevrad Txevadi 
Sua Sre, romelsac SedarebiT daba-
li dnobis temperatura aqvs. Tu am 
dros saCamomsxmelo Cajdomis warmo-
qmnis Sedegad gamWimavi Zabvebi sak-
maod didia, es Sua Sreebi dairRveva 
da Sedegad warmoiqmneba bzarebi. im 
SemTxvevaSi, Tu pirveladi kristal-
izacia mTavrdeba didi gamWimavi Zab-
vebis warmoqmnamde, cxeli bzarebis 
ar miiReba.

cxeli bzarebis ganlageba SenaduR 
SeerTebebSi:

1, 2 – grZivi nakerSi da nakeris mim-
debare zonebSi; 3, 4  – ganivi nakerSi 
da nakeris mimdebare zonebSi; 5 – ga-
nivi SesaduRebeli liTonis sisqeze.

dadgenilia, rom cxeli bzarebis 
warmoqmnas xels uwyobs nakerSi go-
girdis, naxSirbadis, siliciumis da 
nikelis gazrdili Semcveloba. mag-
aliTad, gogirdi da nikeli rkinasTan 
warmoqmnian advilad denad evTeqti-
kas, romelic ganlagebulia marcv-
lebis sazRvarze da zrdian nakerSi 
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bzarebis warmoqmnis albaTobas. bza-
rebis warmoqmnaze zegavlenas axdens 
agreTve kristalis zrdis mimar-
Tuleba. viwro nakerebi Rrma Cadu-
RebiT met midrekilebas iCenen, vidre 
farTo nakerebi mcire CaduRebiT. am 
SemTxvevaSi bzarebi nakeris SuaSi 
ganlagdeba, kristalebis torsebs So-
ris da zedapirze ar vrceldeba.

imisaTvis, rom Semcirdes liTonis 
midrekileba cxeli bzarebis warmo-
qmniisaken, saWiroa Semdegi zomebis 
gatareba:

•	 gamoiyeneba saSemduReblo ma-
salebi gogirdisa da naxSirbadis 
minimaluri SemcvelobiT, romelic 
xels uwyobs gogirdis likvaciis ga-
Zlierebas;

•	 liTonis nakerSi zrdian man-
ganumis Semcvelobas, romelic xels 
uwyobs gogirdis bmas da widaSi mis 
gadayvanas;

•	 nakerSi SehyavT mamodificire-
beli elementebi (titani, alumini da 
sxv.), romlebic xels uwyoben struq-
turis dawvrilmarcvlovnebas;

•	 awarmoeben nakeTobis winaswar 
da Tanamdev gaxurebas, romelic Sen-
aduR nakerSi amcirebs gamWimav Zab-
vebs.

bzarebis warmoqmnis mizezebi Sei-
Zleba iyos: masalis faruli defeqte-
bi (mikroskopuli bzarebi, romlebic 
warmoiqmneba Runvis, Stampvis dros 
da sxv.); misi zeTiT daWuWyianeba da 
Jangis arseboba (romlebic xelSe-
mwyobni arian nakeris Jangvis, fori-
anobis da mikrobzarebis warmoqmnis); 
SesaduRebeli namzadis defeqtebi 
(amonaWrebi, romlebSic koncentrird-
eba Zabvebi); SesaduRebeli detalebis 
kvanZebis konstruqcia, romelSic gaT-
valiswinebuli ar aris SeduRebis 
Tavisebureba, magaliTad, gadamkveTi 
nakerebi; SenaduRi nakerebis Tana-
mimdevrobis aRreva, ramac SeiZleba 
gamoiwvios detalebis dabreca da 
daZabulobebis koncentracia; Se-
duRebis uceb Sewyveta.

liTonuri nakeris mdgradobis 
gansazRvrisaTvis bzarebis warmo-
qmnis mimarT saWiroa Catardes rigi 
cdebisa, romlebsac teqnologiuri 
nimuSebi ewodeba. im SemTxvevaSi, Tu 
SenaduR liTonSi xelovnurad Seqm-
nil mkacr pirobebSi bzarebi ar war-
moiqmneba, is arc rkalur nakeTobebSi 
unda dairRves (daiSalos).

civi bzarebi. SenaduR nakerSi, 3000C 
temperaturaze dabla, sakmao Siga daZ-
abulobebis Sedegad warmoiqmneba civi 
bzarebi. maTi warmoqmna xdeba marcv-
lebis sazRvrebze, xolo garkveuli 
drois gasvlis Semdeg (ramdenime dRe-
Rame) vrceldebian nakerSi da ZiriTa-
di liTonis nakeris mimdebare zonaSi. 
civi bzarebis ganlagebis adgilebi 
(topografia) naCvenebia naxazze qve-
moT. yvelaze xSirad civi bzarebi 
warmoiqmneba wrTobad foladebze 
Sesrulebul SenaduR nakerebSi. civi 
bzarebis warmoqmnisaken foladis 
midrekilebaze gavlena aqvs naxSir-
badis da malegirebeli elementebis 
gazrdil Semcvelobas, nakerSi wyal-
badis, fosforis arsebobas, nakeris 
swraf gacivebas da sxv.

civi bzarebis ganlageba SenaduR 
SeerTebebSi:

1 – ganivi nakerSi; 2 – grZivi nakerSi 
(zedapiruli, fesvuri, Sinagani); 3 – 
ganivi Termuli gavlenis zonaSi; 4  
– grZivi SelRobis zonaSi; 5 – ganivi 
Termuli gavlenis zonaSi (anacveni, 
fesvuri, koncentratorisagan, lilvqveSa, 
fenovani napralebi).
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SeduRebisas warmoqmnili civi bza-
rebi SeiZleba gamowveuli iyos Sem-
degi mizezebiT: wrTobis procesebis 
Sedegad liTonis simyifis gazrda 
swrafi gaciebis dros; narCeni Zab-
vebi, romlebic warmoiqmneba SenaduR 
SeerTebebSi; SenaduR nakerSi wyal-
badis maRali Semcveloba, romelic 
aZlierebs pirveli ori mizezis arasa-
survel (xelisSemSlel) moqmedebas.

civi bzarebis winaaRmdeg brZola 
ZiriTadad SeiZleba liTonis qvesad-
gurebis xarisxis SemcirebiT, narCeni 
Zabvebis moxsniT, wyalbadis Semcv-
elobis SezRudviT. yvelaze efeqtu-
ri saSualeba aris liTonis gaxureba 
SeduRebis dawyebamde.

civi bzarebis warmoqmnis mimarT 
liTonis midrekilebis Semcirebis 
mizniT saWiroa Semdegi zomebis 
gatareba:

•	 	gamoiyeneba saSemduReblo masa-
lebi fosforis minimaluri Semcv-
elobiT, romelic folads civmsxv-
revadobas aniWebs;

•	 	rogorc wesi, xdeba eleqtrodebis 
da flusebis gamowva, agreTve sin-
estis mocilebis mizniT (rac Ses-
aZlebelia wyalbadis nakerSi mox-
vedris wyaro gaxdes) sruldeba 
damcavi airebis SeTbobac;

•	 	Sinagani Zabvebis moxsnis an Semci-
rebis mizniT xdeba nakerebis cx-
lad gadaWedva SeduRebis Semdeg;

•	 	aucileblobis SemTxvevaSi gamoiy-
eneba SesaduRebeli nakeTobebis wi-
naswari an Tanamdevi gaxureba.

liTonis civi bzarebis warmoqmnis 
mimarT mdgradobis gansazRvrisaTvis 
gamoiyeneba rigi teqnologiuri sin-
jebi.
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Zabvebi da deformaciebi SeduRebis dros

danarTis am TavSi gaecnobiT 
ZiriTad cnebebs Zabvebisa da de-
formaciebis Sesaxeb, maTi Tavidan 
acilebis gzebs, ra roli eniWeba 
saSemduReblo nakerebis Termul 
damuSavebas, Termuli damuSavebis 
ZiriTad saxeebs.

Zabvisa da deformaciis 

warmoqmnis mizezebi

myari sxeulis formisa da zomebis 
cvlilebebs gare da Siga Zalebis 
zemoqmedebiT deformacia ewodeba. 
im SemTxvevaSi, Tuki myari sxeulis 
formisa da zomebis aRdgena xdeba 
Zalis zemoqmedebis Sewyvetis Semdeg, 
deformacia drekadia, xolo Tuki sxe-
uli ar aRdgeba pirvelad formamde, 
maSin deformacia narCeni an plasti-
kuria. deformaciis sidide ganisaz-
Rvreba miyenebuli ZalviT. rac metia 
miyenebuli Zalva, miT metia deforma-
cia. Zalvis sidideze daskvna keTdeba 
Zabvis mixedviT, romelic sxeulSi mis 
mieraa gamowveuli.

Zabva ewodeba Sinagan Zalas, ro-
melic modis sxeulis ganivi kveTis 
erTeul farTobze. amrigad, Zabvasa 
da mis mier gamowveul deformacias 
Soris arsebobs pirdapiri kavSiri.

Zabvebs da deformaciebs, romlebic 
warmoiqmneba araTanabari gaxurebisa 
da gacivebis Sedegad, Tburi an Ter-
muli ewodeba. liTonis gafarToeba 
damokidebulia misi gaxurebis da 
wrfivi gafarToebis koeficientebze 
– sidideze, ramdeniTac wagrZelde-
ba 1 m sigrZis liTonis Rero 10C-iT 
gaTbobis dros. rac metia Termuli 
wrfivi gafarToebis koeficienti da 
maRalia temperatura, miT met defor-
macias ganicdis liToni gaxurebisa 
da gacivebisas.

Tu liTonis Reros ise CavamagrebT, 
rom mas ar eqneba saSualeba Tavisu-
flad wagrZeldes an damokldes, ma-
Sin Reros Termuli deformaciebi 

masSi gamoiwvevs Termul Zabvebs. rac 
met datvirTvas ganicdis Camagrebuli 
Rero, miT metia misi deformacia da 
miT metia masSi warmoqmnili Zabvebi.

deformaciis sidideze SeduRebi-
sas gavlenas axdens liTonis Tbo-
gamtaroba. rac ufro maRalia Tbo-
gamtaroba, miT ufro naklebia 
deformacia. magaliTad, SeduRebi-
sas naklebi Tbogamtarobis da Ter-
muli wrfivi gafarToebis maRali 
koeficientis mqone uJangavi fola-
dis deformacia metia, vidre ukeTesi 
Tbogamtarobis da Termuli wrfivi 
gafarToebis SedarebiT maRali koe-
ficientis mqone dabalnaxSirbadiani 
foladisa. xolo alumini, romelsac 
ufro metad maRali Termuli wrfivi 
gafarToebis koeficienti aqvs, magram 
gacilebiT ukeTesi Tbogamtaria, vi-
dre dabalnaxSirbadiani foladi, Se-
duRebisas naklebad deformirdeba 
dabalnaxSirbadian foladTan Sedar-
ebiT.

Termul Zabvebs, romlebic liTon-
Si gare Zalebis zemoqmedebis gareSe 
warmoiqmneba, sakuTari Termuli Zabve-
bi ewodeba. sxvadasxva Zabvidan ufro 
meti mniSvneloba im Zabvebs aqvs, rom-
lebic nakeTobis gacivebis procesSi 
warmoiqmneba. Tu isini mxolod na-
keris gaswvriv moqmedebs, maSin maTi 
moqmedeba ar imoqmedebs SenaduRi 
SeerTebebis simtkiceze. ufro saSi-
Sia is Zabvebi, romlebic nakeris Re-
rZze moqmedebs perpendikularulad 
(ganivi Zabvebi), vinaidan maT SeuZliaT 
gamoiwvion bzarebi rogorc nakerSi, 
ise nakeris mimdebare zonaSi.

deformaciis ZiriTadi mizezebia:

•	 liTonis araTanabrad gadaxureba;

•	 gamdnari liTonis saCamomsxmelo 
Cajdoma;

•	 cvlilebebi liTonis struqtura-
Si.

nawiburis zolze lilvakis da-
duRebisas, lilvakic da zolis gax-
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urebuli nawilic farTovdeba da 
qmnian ra gaWimvebs naRuniT welaven 
zolis civ nawils (naxazi qvemoT, a) 
TviT lilvaki da zolis gaxurebuli 
nawili SeikumSeba, vinaidan maT Tbur 
gafarToebas winaRobas uwevs zolis 
civi nawili. Sedegad zoli gaiRuneba, 
amoizniqeba.

gacivebisas (naxazi qvemoT, .b) lil-
vaki da zolis gaxurebuli nawili, 
plastikuri deformaciis Sedegad 
damokldeba, Tumca amasac winaRobas 
isev liTonis civi fenebi gauwevs, 
lilvaki da zolis cxeli nawili 
moWimavs zeda boWkoebs da zoli 
gaiRuneba, Caizniqeba.

gacivebisas liToni Zalian 
mkvrivdeba, misi moculoba mcirdeba 
da SenaduR SeerTebaSi warmoiqmneba 
Siga Zabvebi

liTonis gacivebisas SenaduR 
SeerTebaSi warmoiqmneba Siga Zabvebi

ganivi Zabvis gamo nakeToba am 
mimarTulebiT ibriceba

Siga Zabva warmoiqmneba mxolod 
im SemTxvevaSi, Tu detalis Tavisu-
fal gafarToebas da SekumSvas xels 
uSlis raime, magaliTad liTonis 
mezobeli nawilebi, romlebic Sedar-
ebiT civad darCa araTanabari gax-
urebis gamo da amitom naklebadaa 
gafarToebuli. erTad Tavmoyrili 
siTbos wyaros (eleqtrorkalis) ar-
seboba, romelic nakeris gaswvriv 
gadaadgildeba gansazRvruli siC-
qariT da SeduRebis dros iwvevs 
liTonis araTanabar gaxurebas, aris 
Sinagani Zabvebisa da deformaciebis 
warmoqmnis ZiriTadi mizezi SenaduR 
nakeTobebSi.

daduRebuli liTonis Txevadi md-
gomareobidan myarSi gadasvlisas 
xdeba daduRebuli liTonis Cajdo-
ma. es movlena ase aixsneba: liTonis 
gamyarebisas is metad mWidro xdeba, 
ris Sedegadac misi moculoba klebu-
lobs. sxvadasxva liTons sxvadasxva 
Cajdoma axasuaTebs. is, Cveulebriv, 
nimuSis an detalis sawyisi grZi-
vi zomis procentebiT izomeba. mag-
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aliTad, aluminis Cajdoma 1,7-1,8%-ia; 
brinjaosi - 1,45-1,6%; TiTbris - 2,06%; 
spilenZis - 2,1%; dabalnaxSirbadiani 
foladis - 2%.

Zabva, rogorc wesi, iwvevs liTonis 
kuTxur deformacias - gamdnari 

liTonis meti moculobiTi mxaris 
dabrecas

CajdomiT gamowveuli Zabva iz-
rdeba manam, sanam liToni gaWimvas 
(gawelvas) daiwyebdes. Tu liTonis 
plastikuroba arasakmarisia, detali 
warmoqmnis bzars yvelaze sust adgi-
las. es adgili ufro xSirad naker-
is mimdebare anu Termuli zegavle-
nis zonaa. SeduRebisas Cajdomis an 
liTonis moculobis Semcirebis gamo, 
cxeli bzarebi warmoiqmneba.

deformacia da masTan dakavSirebu-
li Zabvebi, damokidebulia SeduRebi-
sas gaxurebis zonaze. rac meti moc-
ulobis liToni xurdeba SeduRebis 
dros, miT ufro Zlieria deformacia 
da dabreca.

SuduRebis nakeris zoma da adgilm-
debareoba gavlenas axdens deforma-
ciis sidideze. Udidesi deformaciebi 
warmoiqmneba grZel nakerSi, romelic 
asimetriuladaa ganlagebuli Sesa-
duRebeli profilis kveTis mimarT. 
rac metad rTulia detalis forma, 
rac metia masSi sxvadasxva nakeri, miT 
metad deformirdeba is.

rkalis siTbo SeduRebisas ixarje-
ba ara marto saSemduReblo abazanis 
liTonis gadnobaze, aramed nakeTo-
bis gaxurebazec. am dros is xur-
deba araTanabarzomierad: abazanis 
sazRvarze - TiTqmis dnobis temper-
aturamde, xolo rac metad Sordeba 
abazanas, miT ufro dabalia tempera-
tura.

daduRebuli liTonis gamyarebisas 
Cajdomis Sedegad, SeduRebis dros 
saSemduReblo nakeris sxvadasxva 
ubnis araTanabari gaxurebisa da 
gacivebis, agreTve liTonis mocu-
lobis cvlilebis gamo, romelic 
gamowveulia liTonis struqturis 
cvalebadobiT, liTonur konstruqci-
aSi warmoiqmneba Zabvebi.

Zabva ganisazRvreba formuliT 
s=P/F pa, sadac P datvirTvaa; F - far-
Tobi, romelzec moqmedebs datvirTva.

liTonSi SduRebisas warmoqmnili 
Sinagani Zalebi SeiZleba sakmari-
si aRmoCndes imisaTvis, rom nakerSi 
an mis gverdiT gamoiwvios bzarebis 
warmoqmna.

dabalplastikuri masalebis, 
romelTa wrTobac SesaZlebelia 
(Tuji, legirebuli foladi, instru-
mentaluri foladebi da sxva), Se-
duRebis Sedegad gamowveuli daZ-
abuli mdgomareoba xels uwyobs 
ZiriTadi liTonis SenaduR nakerSi 
bzarebis warmoqmnas.

narCeni deformaciebis sidide da 
xasiaTi mniSvnelovanwilad ganisaz-
Rvreba ZiriTadi liTonis sisqisa da 
Tvisebebisagan, SeduRebis reJimisagan, 
nakerebis dadebis Tanamimdevrobisa-
gan, SesaduRebeli detalebis kon-
struqciuli formebisa da nakeris 
formisagan. SesaduRebeli liToni 
sisqis gazrdis SemTxvevaSi deforma-
ciebi mcirdeba, rac dakavSirebulia 
konstruqciis met sixistesTan (si-
magresTan).

SenaduRi konstruqciis zomebisa 
da formis Secvla, zogierT SemTx-
vevaSi amcirebs mis muSaobisunariano-
bas da afuWebs garegnul saxes. awyo-
bis teqnologiisa da konstruqciis 
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SeduRebis damuSavebisas, gasaTval-
iswinebelia narCeni deformaciis Sem-
cirebis aucilebloba im sididemde, 
romelic muSaobisunarianobasa da 
konstruqciis garegnobaze ar moax-
dens gavlenas. agreTve ar gaarTu-
lebs calkeuli elementebis awyobs.

warmovidginoT SenaduRi, piramde 
damuSavebuli pirapira nakeriani fir-
fita, romelsac nakeris gaZliereba 
mocilebuli aqvs mWreli iaraRiT. es 
firfita iWimeba P ZalebiT. aseT fir-
fitaSi, misi datvirTvis SemTxvevaSi, 
warmoiqmneba gare Zalebis sawinaaR-
mdego Zabvebi, romlebic firfitis 
nebismier kveTaSi Tanabrad ganawil-
deba.

Tu pirapira nakeri piramde da-
muSavebuli ar iqneba, xolo firfita 
daitvirTeba imave P gamWimavi ZalebiT, 
maSin firfitaSi warmoqmnili Zabvebi 
mis kveTSi ar iqneba ganawilebuli 
Tanabrad. firfitebis zedapiridan 
SenaduR nakerTan gadasvlis adgi-
lebSi, SenaduRi nakeris sazRvarze, 
Zabvebi ufro met sidideebs miaRwevs, 
xolo SenaduRi nakeridan mocilebiT 
arsebul kveTSi, Zabvebis ganawileba 
Tanabari iqneba.

Zabvebis adgilobrivi zrdis mov-
lenas Zabvebis koncentracia ewode-
ba. pirapira nakeriT SeerTebebSi is 
damokidebulia nakeris amozneqilo-
baze. rac naklebia nakeris amozneq-
iloba da mdovrea SeuRleba Ziri-
Tad liTonTan, miT naklebia Zabvebis 
koncentracia. pirapira nakerSi ara 
marto nakeris amozneqiloba, aramed 
nakeris fesvis CauduRebloba an zed-
metad Cadnobac Zabvebis gacilebiT 
didi koncentraciis adgilebs qmnis.

Zabvebis koncentraciis gamomwvevia 
defeqtebi _ Zabvebis koncentracias 
SenaduR SeerTebasa da nakerSi iwvevs: 
moWra, SenaduRi nakerebis zedmetad 
gaZliereba, niJarebi, widis CanarTe-
bi, bzarebi, CauduRebloba da sxv. is 
SeiZleba ganpirobebuli iyos, agreTve, 
SenaduRi nakeris araracionaluri 
moxazulobiT da SenaduRi SeerTebis 
araracionaluri konstruqciiT.

Zabvisa da deformaciis 

Tavidan acileba

saSemduReblo narCeni deformaci-
is Semcirebis efeqturi RonisZieba 
aris samarjvSi (specmowyobilobaSi) 
Camagrebuli detalebisa da kvanZebis 
SeduReba. Tumca aseT dros Zalian 
izrdeba saSemduReblo Zabva. Sena-
duRi kvanZis samarjvidan gaTavisu-
flebis Semdeg nakeris Cajdomis gamo 
warmoiqmneba deformacia. Camagrebul 
mdgomareobaSi SeduRebisas defor-
maciis Semcireba imiT aixsneba, rom 
maRal temperaturebamde gaxurebis 
dros xdeba plastikuri deforma-
cia. SeduRebis am xerxs mimarTaven 
konstruqciisaTvis, romelic damza-
debulia iseTi blanti masalisagan, 
romelsac bzarebis warmoqmnisadmi 
midrekeleba ara aqvs.

xSirad namzadze iwveven damatebiT 
ukudeformacias. SesaduRebeli el-
ementebis ukudeformacia SeiZleba 
Sesruldes qvemoT mocemul naxazze 
naCvenebi sqemebis mixedviT. Sesadu-
Rebeli detalebis winaswari Runvis 
meTods iyeneben kuTxuri deformaci-
is Tavidan asacileblad.

mcire siganis furclebs winaswar 
gaRunaven da ganalageben im mxaris 
sawinaaRmdegod, saidanac mosalodne-
lia deformacia. xolo didi siganis 
furclebis ganlageba SeiZleba Sesa-
duRebeli nawiburebis winaswari ga-
RunviT.

tesebri da ortesebri koWebis de-
formaciebis Tavidan acilebis mizniT 
gamoiyeneba xelsawyoebi, romlebic 
Runavs koWebs mosalodneli defor-
maciebis sapirispiro mxares (naxazi 
qvemoT, a).

daduRebuli liTonis masis Semci-
reba saSemduReblo konstruqciaSi 
miiRweva nakeTobis swori konstru-
irebiT, saSemduReblo nakerebis ra-
odenobisa da zomebis SemcirebiT, 
agreTve nakeris kveTis SemcirebiT 
cerobis nawiburebis kuTxis Secvlis 
xarjze, SeduRebis Rrma CaduRebis te-
qnologiis da forsirebul reJimebze 
SeduRebis gamoyenebiT.
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SenaduRi konstruqciis warmoebis 
teqnologiur procesSi gamoiyeneba 
SeduRebis xerxebi, romlebic iwvevs 
minimalur deformaciebs (naxazi qve-
moT, b, g).

pirapira SeerTebebi X-is msgavsi 
nawiburebis momzadebiT saWiroa Se-
duRdes rigrigobiT (monacvleobiT) 
yoveli mxridan, SesaduRebeli ele-
mentebis dabrecis Sesamcireblad.

mravalgvari nakeriT SeduReba sa-
Sualebas iZleva Semcirdes Siga 
Zabvebi, gaumjobesdes daduRebuli 
liTonis struqtura da xarisxi, Ses-
ruldes nakerebis Sreobrivad Termu-
li damuSaveba. am SemTxvevaSi mizan-
Sewonilia im markis eleqtrodis 
gamoyeneba, romelic uzrunvelyofs 
ufro metad plastikuri nakeris miRe-
bas.

dabalnaxSirbadiani da arawrTo-
badi foladebis SeduRebisas Zabvisa 
da deformaciis Semcireba miiRweva 
iZulebiTi gacivebis gamoyenebiT (wy-
liT, spilenZis Tbosarinebis meSveo-
biT da sxv.).

Zabvisa da deformaciis 

gamosworeba

im SemTxvevaSi Tu saSemduReblo 
Zabvisa da deformaciis warmoqmnis 
Tavidan acilebis zomebi arasakma-
risi aRmoCnda, warmoiqmneba maTi mo-
cilebis (moxsnis) zomebis miRebis 
aucilebloba. Siga Zabvebis nawi-
lobriv an srulad mosacileblad, 
SeduRebamde liTons axureben, Se-
duRebis damTavrebis Semdeg nakers 
da nakeris mimdebare zonas Termu-
lad amuSaveben, xandaxan saWiroa na-
keTobis sruli Termuli damuSaveba.

saSemduReblo Zabvisa da deforma-
ciis SemcirebisaTvis foladis, Tujis, 
aluminis Senadnobebis, brinjaos Se-
duRebisas gamoiyeneba winaswari ad-
gilobrivi gaxureba. AmasTan, alumins 
da mis Senadnobebs axureben 3000C-
mde brinjaos _ 4000C-mde, folads _ 
400-6000C-mde, Tujs _ 500-8000C-mde.

saSemduReblo Zabvebis moxsna 
TiTqmis mTlianad SeiZleba, Tu naker-

Si da nakeris mimdebare zonaSi Seiqm-
neba damatebiTi plastikuri defor-
maciebi, rac SeiZleba miRweul iqnes 
nakerebis gadaWedviT. didi sisqis 
liTonis da plastikuri cecxlmedegi 
foladebis SeduRebis dros gamoiy-
eneba SredaSre gadaWedva. Mamas axor-
cieleben SenaduRi nakeris gacivebis 
dros (temperatura 4500C da meti an 
1500C da qveviT). 400-3000C intervalSi 
liTonis daqveiTebuli plastikuro-
bis gamo, misi gadaWedvisas SeiZleba 
warmoiqmnas Canagleji (Canaxevi). ro-
gorc wesi, SenaduRi SeerTebis spe-
cialuri gaxureba gadaWedvisaTvis 
saWiro ar aris. gadaWedva sruldeba 
yoveli Sris dadebis Semdeg pnevma-
turi Rojis msubuqi dartymebiT an 
xeliT 0,6-1,2 kg masis momrgvalebuli 
sacemliani CaquCis meSveobiT.

gadaWedvis sixSire da intensivoba 
damokidebulia liTonis sisqis, fo-
ladis Sedgenilobis, gaxurebis tem-
peraturis, ra temperaturazec mim-
dinareobs SeduReba, da mraval sxva 
faqtorze. gadaWedva unda Sesruldes 
nakeris saxis mosworebiT.

SenaduRi nakeris gadaWedva xels 
uwyobs agreTve konstruqciis daRli-
lobiTi simtkicis gazrdas.

detalebis deformaciis mocileba 
xdeba sworebiT, risTvisac gamoiyene-
ba wnexebi, domkratebi, sasworebeli 
mowyobiloba, romelsac dasartymeli 
mowyobilobiT aqvs da sxva (ix. naxa-
zi qvemoT, dD). 3 mm-mde sisqis liTo-
nis sworeba xdeba xeliT, CaquCis meS-
veobiT. meqanikuri sworebis dros 
warmoiqmneba adgilobrivi civnaWedi, 
romelic zrdis liTonis denadobis 
zRvars. civWedviT gamowveuli meqa-
nikuri Tvisebebis araerTgvarovneba 
uaryofiTad aisaxeba konstruqciis 
statistikur simtkiceze da cvaleba-
di datvirTvebisas misi eqspluataci-
is dros.

SeduRebis Semdeg warmoqmnili sx-
vadasxva deformaciis gamosworeba 
xdeba Termuli sworebiT (naxazi qve-
moT, e).
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SenaduRi nakeris Termuli damuSaveba

Termuli damuSaveba gamoiyeneba SeduRebis Zabvis mosaxsnelad da struq-
turis gasaumjobeseblad. amisaTvis gamoiyeneba Termuli damuSavebis Semdegi 
ZiriTadi saxeobebi: maRali moSveba, normalizacia, austenizacia.

yvelaze xSirad, am TvalsazrisiT, gamoiyeneba maRali moSveba (6500C-mde 
gaxureba, 3 wm-mde dayovneba sisqis yovel milimetrze, haerze neli gaciveba). 

Termuli sworeba deformirebul ubanze xorcieldeba siTbos adgilo-
brivi wyaros zemoqmedebis gziT. sisadavis, moxerxebulobis, siiafis gamo is 
farTod gamoiyeneba, radganac imavdroulad saSualebas iZleva gamoswordes 
saerTo da adgilobrivi deformaciebi.

Termul sworebas SeiZleba davuqvemdebaroT liToni, romelic sakmarisad 
plastikuria da ar icvlis Tvisebebs sworebis temperaturis intervalSi.

sworebisas deformirebul zedapirs axureben 750-8000C-mde amozneqili 
nawilis mxridan. gaxurebuli ubani miiswrafvis gafarToebisaken, Tumca masze 
garSemortymuli civi liToni, zRudavs am SesaZleblobas, ris Sedegadac 
warmoiqmneba SekumSviT gamowveuli plastikuri deformaciebi. deformaciis 
sididis mixedviT gaxureba xdeba ramdenimejer. Ggaxureba iwyeba gaRunvis 
maqsimaluri wertilidan gamosasworebeli ubnis napirisken TandaTanobiTi 
gadasvliT. gacivebis Semdeg gaxurebuli ubnis wrfivi zomebi mcirdeba, rac 
deformaciis Semcirebas an srul aRmofxvras iwvevs.

Txeli furclis deformaciis SemTxvevaSi, romelic miduRebulia masiur 
CarCoze da miRebuli aqvs deformacia, misi sworeba SeiZleba furclis 
amozneqil mxaresTan simetriulad ganlagebul wertilebSi liTonis gax-
urebis gziT. Ggaxureba unda Sesruldes amozneqilobis centridan.

furclovan konstruqciaSi warmoqmnili deformaciebis warmatebulad Ta-
vidan moSoreba SeiZleba ganxorcieldes adgilobrivi gaxurebis maSveobiT 
da deformaciis erTdrouli sworebiT liTonis an xis CaquCiT.
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gacivebis reJimi ZiriTadad damokidebulia foladis qimiur Sedgenilobaze. 
rac metia elementebi, romlebic xels uwyobs wrTobas, miT naklebi unda iyos 
gacivebis siCqare.

SeduRebis Semdgomi moSveba, romelic, Cveulebriv, gamoiyeneba nakeris mimde-
bare zonisa da misi struqturis gaTanabrebisaTvis, Siga Zabvebsac amcirebs. 
xolo, rodesac xurdeba mTeli nakeToba, moSveba SeiZleba iyos saerToc 
da adgilobrivic, adgilobrivi maSin, rodesac xurdeba mxolod SenaduRi 
SeerTebis zona. saerTo moSvebis upiratesoba isaa, rom Zabvebis Semcireba 
xdeba SenaduR konstruqciaSi mTlianad, misi saerTosagan damoukideblad. 
moSvebis teqnologiuri operacia oTxi stadiisagan Sedgeba: gaxureba; tem-
peraturis gaTanabreba nakeTobis sigrZe-siganiT; moSvebis temperaturaze 
dayovneba; gaciveba.

normalizacia ZiriTadad gamoiyeneba 100 mm-mde diametris da kedlis mcire 
sisqis legirebuli foladebisagan damzadebuli milebis SenaduRi SeerTe-
bebisTvis _ nakeTobas imaze ufro maRal temperaturamde axureben, vidre 
maRali moSvebisTvisaa saWiro (daballegirebuli foladisaTvis 900-9500C), 
ramdenime wuTiT ayovneben da haerze aciveben.

Termuli damuSavebis damTavrebis Semdeg SenaduRi nakeris gare zedapiris 
sisalis an sakontrolo SeerTebebis da konstruqciidan amoWrili nimuSebis 
gazomvis gziT isinjeba misi xarisxi.
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1

eleqtrodebis kodirebis sistema
naxSirbadiani da daballegirebuli 
konstruqciuli foladebis SeduRebisaTvis 
sast 9466-75
da sast 9467-75 mixedviT.

pirobiTi
niSani

daduRebuli 
liTonis minim-
aluri meqani-
kuri Tvisebebi

minimaluri 
temperatu-
ra КСV>34 
j/sm2 dros

indeqsi σв,  mpa δБ, % indeqsi 0C
E410 E430 410 430 20 0
E411 E431 410 430 20 1
E412 E432 410 430 22 2
E413 E433 410 430 24 3
E414 E434 410 430 24 4
E415 E435 410 430 24 5
E416 E436 410 430 24 6
E417 E437 410 430 24 7

E510
E511
E512
E513
E514
E515
E516
E517

510
510
510
510
510
510
510
510

18 0

18 1

18 2

20

20

20

20

20

indeqsi dafarvis 
saxe

А mJave
Б fuZe
Ц celulozuri
Р rutiluri

АЦ, РБ 
da Ц

Sereuli

П sxva 
danarCeni

indeqsi nakerebis 
mdebareoba 
SeduRebi-

sas

1 yvela

2 yvela, gar-
da verti-
kalurisa 
zevidan 
qveviT

3 qveda, hori-
zontaluri 

verti-
kalur si-
brtyeze

4 qveda da 
navisebur 
mdebareo-

baSi

in
d
eq
s
i

mudmivi denis 
polaroba 

U
xx
 k
ve
b
is

 
w
ya
r
o
s
, v

0 ukupolaroba _

1 nebismieri (+1_) 50

2 pirdapiri po-
laroba (_)

50

3 ukupolaroba (+) 50

4 nebismieri (+/_) 70

5 pirdapiri po-
laroba (_)

7-

6 ukupolaroba (+) 70

7 nebismieri (+/_) 90

8 pirdapiri po-
laroba (_)

90

9 ukupolaroba (+) 90

magaliTi: E 513 Б 2 0

АНО-4
Э46-АНО-4-∅-УД ГОСТ 9467 Э46
Е430(3)-Р21 ISO 2560 E432R21
 DIN 1913 E4332R21
sast 9466-75 AWS A5.1 E6012
tm 05416923.001-95

f.3, 10, 20 da sxva markis daniSnuleba da gamoy-
enebis are dabalnaxSirbadiani foladebisagan 
damzadebuli konstruqciebis SeduRebisaTvis.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А sast 2246-70 rutiluri
saSemduReblo
nakerebis mdebareoba denis saxeoba

 cvalebadi deni _ de-
nis wyarosagan Tavi-
sufali svlis aranak-
lebi 50v ZabviT

 mudmivi deni nebism-
ieri polarobiT

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 10-140 90-110 100-120

4,0 170-210 140-150 140-170

5,0 190-270 150-170 _

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)
Mn C Si S P
0,55-0,80 0,10 0,20 0,040 0,045
nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

450 18 78 -200C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 27,0

daduRebuli liTonis gamosavali % 92,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,7

Termuli damuSavebis reJimi 
SeduRebis win 1800C/ 1,0sT.

damatebiTi cnobebi
AHO-4  eleqtrodebi maRali reJimebis dros 
uzrunvelyofen udefeqto nakeris miRebas. 
uzrunvelyofen agreTve liTonis nakeris karg 
formirebas, liTonis nakeris maRal mdgradobas 
forebisa da cxeli bzarebis warmoqmnis 
winaaRmdeg.

1
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1
daniSnuleba da gamoyenebis are
f.3, 10, 20 da sxva markis dabalnaxSirbadiani fo-
ladebisagan damzadebuli konstruqciebis Se-
duRebisaTvis.

daniSnuleba da gamoyenebis are
f.3, 10, 20 da sxva markis dabalnaxSirbadiani fo-
ladebisagan damzadebuli konstruqciebis Se-
duRebisaTvis.

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 100-140 90-110 100-120

4,0 170-210 140-150 140-170

5,0 190-270 150-170 _

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 80-140 100-140 90-120

4,0 160-190 150-200 150-180

5,0 180-260 160-220 _

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)
Mn C Si S P
0,55-0,80 0,10 0,20 0,040 0,045
nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba, n/

mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

410 18 78 +200C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 28,0

daduRebuli liTonis gamosavali % 93,0

eleqtrodis xarji 1 kg daduRebul 
liToni, kg 1,65

Termuli damuSavebis reJimi 
SeduRebis win 1800C/ 1,0sT.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)
Mn C Si S P
0,60-0,90 0,10 0,30 0,040 0,045
nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

450 18 78 +200C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 27,0

daduRebuli liTonis gamosavali % 96,0

eleqtrodis xarji 1 kg daduRebul 
liToni, kg 1,65

Termuli damuSavebis reJimi 
SeduRebis win 1200C/ 1,0sT.

АНО-6
Э42-АНО-6-∅-УД ГОСТ 9467 Э42
Е410(1)-Р21 ISO 2560 E432R21
 DIN 1913 E4321R21
sast 9466-75 AWS A5.1 E6012
tm 05416923.010-95

АНО-13
Э42-АНО-13-∅-УД ГОСТ 9467 Э46
Е430(1)-Р21 ISO 2560 E432R11
 DIN 1913 E4321R(C)11
sast 9466-75 AWS A5.1 E6013
tm 14-4-1684-91

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 rutiluri (ilmenitis 

koncentratis fuZeze)

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 cvladi deni _ denis 
wyarosagan Tavisufa-
li svlis aranaklebi 
50v ZabviT.

 nebismieri polaro-
bis mudmivi deni.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 rutiluri

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 cvladi deni _ denis 
wyarosagan Tavisufa-
li svlis aranaklebi 
50v ZabviT.

 nebismieri polaro-
bis mudmivi deni.

damatebiTi cnobebi
AHO-6 eleqtrodebi uzrunvelyofen nakeris 
liTonis maRal mdgradobas defeqtebis warmo-
qmnis winaaRmdeg daJangulze SeduRebisas. aRniS-
nuli eleqtrodi uzrunvelyofs liTonis naker-
is karg formirebas, forianobis warmoqmnisa da 
cxeli bzarebis Tavidan acilebas.

damatebiTi cnobebi
AHO-13 eleqtrodebi saSualebas iZlevian Se-
duReba warimarTos denis ukiduresad dabal 
mniSvnelobaze, Sesrulebul iqnas vertikaluri 
nakeri zevidan qveviT. efeqturia mcire sigrZis 
liTonuri nakeris Sesrulebisas, avlens nakeris 
liTonis maRal mdgradobas forianobisa da cx-
eli bzarebis warmoqmnis mimarT.

1
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1
daniSnuleba da gamoyenebis are

f. 3, 20 da sxva markis mcire sisqis dabalnax-
Sirbadiani foladebisagan damzadebuli kon-
struqciebis SeduRebisaTvis SeiZleba gamoy-
enebul iqnan wyalgayvanilobis, dabali wnevis 
airgayvanilobis SeduRebisaTvis.

daniSnuleba da gamoyenebis are
f. 3, 20 da sxva markis dabalnaxSirbadiani fo-

ladebisagan damzadebuli konstruqciebis Se-
duRebisaTvis.

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

2,0 50-90 50-70 70-90

2,5 60-110 60-90 80-100

3,0 90-140 80-100 100-130

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)
Mn C Si S P
0,50-0,80 0,10 0,30 0,040 0,045
nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

410 18 78 -200C

daduRebis mwarmoebluroba ∅3mm 
eleqtrodisTvis, g/wT 14,0

daduRebuli liTonis gamosavali % 95,0

eleqtrodis xarji 1 kg daduRebul 
liToni, kg 1,65

Termuli damuSavebis reJimi 
SeduRebis win

1200C/
  40wT.

АНО-21
Э46-АНО-21-∅-УД ГОСТ 9467 Э46
Е432(3)-Р11 ISO 2560 E432RC11
 DIN 1913 E4332R(C)21
sast 9466-75 AWS A5.1 E6013
tm 054160223.001-95

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 rutil-celulozuri

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 cvladi deni _ denis 
wyarosagan Tavisufa-
li svlis aranaklebi 
50v ZabviT.

 nebismieri polaro-
bis mudmivi deni.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 rutiluri

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 cvladi deni _ denis 
wyarosagan Tavisufa-
li svlis aranaklebi 
50v ZabviT.

 nebismieri polaro-
bis mudmivi deni.

damatebiTi cnobebi
AHO-21 eleqtrodebi uzrunvelyofen karg 

saSemduReblo-teqnologiur Tvisebebs mcirega-
baritiani (sayofacxovrebo) transformatorebis 
gamoyenebisas SeduRebisaTvis: rkalis msub-
uqi (ioli) anTeba, nakeris liTonis wvrilfar-
flovani formireba widis qerqis msubuqi (ioli) 
an TavisTavadi mocilebadoba.

АНО-24
Э46-АНО-24-∅-УД ГОСТ 9467 Э46
Е430(3)-Р21 ISO 2560 E432R21
 DIN 1913 E4332R21
sast 9466-75 AWS A5.1 E6012
tm 05416923.001-95

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 100-140 90-110 100-120

4,0 170-210 140-150 140-170

5,0 190-270 150-170 _

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)
Mn C Si S P
0,55-0,80 0,10 0,20 0,040 0,045
nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 
tempera-
turisas

450 18 78 -200C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 27,0

daduRebuli liTonis gamosavali % 92,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,67

Termuli damuSavebis reJimi 
SeduRebis win

1800C/ 
1,0sT.

damatebiTi cnobebi
AHO-24  eleqtrodebi saSualebas iZlevian va-

war  mo oT SeduReba denis ukidures dabal mniSvne-
lo bebze, efeqturia mcire sigrZis nakerebis Se-
duRebisas, vertikalur sibrtyeze SeduRebisas el-
eq trodebi uzrunvelyofen liTonis nakeris karg 
formirebas, liTonis nakeris maRal mdgrado bas 
forianobis da bzarebis warmoqmnis winaaRmdeg.
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1
daniSnuleba da gamoyenebis are

f. 3, 10, 20 da sxva markis dabalnaxSirbadiani 
konstruqciebis SeduRebisaTvis.

daniSnuleba da gamoyenebis are
08, 20, 20л f.3, tipis naxSirbadiani  da 09Г2, 14Г2 

tipis foladebisagan damzadebuli sapasuxismge-
blo konstruqciebis SeduRebisaTvis, rodesac na-
keris liTons wayenebuli aqvs plastikurobisa da 
dartymiTi siblantis maRali moTxovnebi, kerZod, 
dabali temperaturebis pirobebSi muSaobisas.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 rutiluri

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 cvladi deni _ denis 
wyarosagan Tavisufa-
li svlis aranaklebi 
60v ZabviT.

 nebismieri polaro-
bis mudmivi deni.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 mudmivi denis ukupo-
laroba

MP-3
Э46-MP-3-∅-УД ГОСТ 9467 Э46
Е430(3)-Р26 ISO 2560 E432R26
 DIN 1913 E4332R26
sast 9466-75 AWS A5.1 E6012
tm 14288312.001-95

YOHI-13/45
Э42-YOHI-13/45-∅-УД ГОСТ 9467 Э46
Е430(3)-Р26 ISO 2560 E432R26
 DIN 1913 E4332R26
sast 9466-75 AWS A5.1 E6012
tm 14288312.001-95

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 100-140 80-110 80-110

4,0 160-220 140-190 140-180

5,0 180-260 160-200 _

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 80-100 80-110 70-90

4,0 130-160 130-140 130-140

5,0 180-220 160-200 _daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)
Mn C Si S P
0,55-0,80 0,10 0,30 0,040 0,045
nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 
tempera-
turisas

450 18 78 -200C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 23,5

daduRebuli liTonis gamosavali % 90,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,70

Termuli damuSavebis reJimi 
SeduRebis win

1800C/ 
1,0sT.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)
Mn Si C S P
0,45-0,80 0,2-0,3 0,11 0,030 0,035
nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 
tempera-
turisas

450 18 78 -200C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 21

daduRebuli liTonis gamosavali % 93

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,65

Termuli damuSavebis reJimi 
SeduRebis win

380-4000C/ 
1,5sT.damatebiTi cnobebi

MP-3 eleqtrodebiT gaZlierebul (aweul) re-
Jimebze SesaZlebelia nakerSi forebis warmoqmna. 
eleqtrodebi uzrunvelyofen liTonis nakeris 
karg formirebas, liTonis nakeris maRal mdgra-
dobas forianobisa da cxeli bzarebis warmoqm-
nis winaaRmdeg.

damatebiTi cnobebi
MP-3 eleqtrodebiT SesaduRebeli detalebis 

nawiburebze Jangis an zeTis arsebobis SemTx-
vevaSi da rkalis dagrZelebisas mgrZnobiarea 
forebis warmoqmnis mimarT.
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1
daniSnuleba da gamoyenebis are

08, 20, 20л f.3, naxSirbadiani  da daballegire-
buli 16ГC, 09Г2C tipis foladebisagan damzadeb-
uli sapasuxismgeblo konstruqciebis SeduRebi-
saTvis, rodesac nakeris liTons wayenebuli aqvs 
plastikurobisa da dartymiTi siblantis maRali 
moTxovnebi, kerZod, dabali temperaturebis piro-
bebSi muSaobisas.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 mudmivi denis ukupo-
laroba

YOHI-13/55
Э42-YOHI-13/55-∅-УД ГОСТ 9467 Э46
Е514(3)-Б26 ISO 2560 E514R20
 DIN 1913 E5143R20
sast 9466-75 AWS A5.1 E6015
tm 05416923.015-95

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 80-100 70-90 70-90

4,0 130-160 130-140 130-140

5,0 180-220 160-180 _

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)
Mn Si C S P
0,65-1,20 0,18-0,50 0,11 0,030 0,035
nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

490 20 127 -300C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 21

daduRebuli liTonis gamosavali % 93

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,65

Termuli damuSavebis reJimi 
SeduRebis win

380-4000C/ 
1,5sT.

damatebiTi cnobebi
УОНИ-13/55 eleqtrodebiT SesaduRebeli de-

talebis nawiburebze Jangis an zeTis arsebobis 
SemTxvevaSi da rkalis dagrZelebisas mgrZnobi-
area forebis warmoqmnis mimarT.

daniSnuleba da gamoyenebis are
490-5доМПа-s (fesvuri fenebis) da 490-540 МПа-s 

(Semavsebeli da mosapirkeTebeli gasasvlelebis 
simtkicis zRvris mqone naxSirbadiani da dabal-
legirebuli foladebisagan Sesrulebuli magis-
traluri milgayvanilobebis pirapira SeerTe-
bebis SeduRebisaTvis.

AНO-TM/CX
Э50A- AНO-TM/CX-∅-УД ГОСТ 9467 Э46
Е533-Б26 ISO 2560 E43 3B 26
 DIN 1913 E43 32 B 26
sast 9466-75 AWS A5.1 E7016
tm 05416923.011-96

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 80-100 70-90 70-90

4,0 130-160 130-140 130-140

5,0 180-220 160-180 _

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)
Mn Si C S P
0,80-1,20 0,20-0,50 0,10 0,030 0,035
nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

490 20 127 -300C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 27

daduRebuli liTonis gamosavali % 95

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,60

Termuli damuSavebis reJimi 
SeduRebis win

380-4000C/ 
2sT.

damatebiTi cnobebi
AНO-TM/CX eleqtrodi uzrunvelyofs nakeris 

fesvuri fenis Seqceuli (uku) lilvakis xarisx-
ian formirebas, ZiriTad liTonze mdovre gadasv-
liT. amasTan dakavSirebiT, milis fesvis miduReba 
Signidan saWiro ar aris. aRniSnul eleqtrods  
navTobair obieqtebis kompleqsis ukrainis mSene-
blobis sertificirebis da xarisxis kontrolis 
centrisagan miRebuli aqvs nebarTva navTobairi 
kompleqsis obieqtebze gamoyenebul iqnas milebis, 
fitingebis da Camketi armaturis SeduRebisaTvis.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 rutiluri

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis mud-
mivi deni.

 cvladi deni _ denis 
wyarosagan Tavisufa-
li svlis aranaklebi 
70v ZabviT.
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1
daniSnuleba da gamoyenebis are

588МПа-ze (fesvuri fenebis) da 540-550МПа-ze 
meti (Semavsebeli da mosapirkeTebeli gasasv-
lelebis simtkicis zRvris mqone naxSirbadi-
ani da daballegirebuli foladebisagan Ses-
rulebuli magistraluri milsadenebis pirapira 
SeerTebebis SeduRebisaTvis.

daniSnuleba da gamoyenebis are
685МПа-ze meti simtkicis zRvris mqone dabal-

legirebuli foladebisagan damzadebuli magis-
traluri milsadenebis pirapira SeerTebebis Se-
duRebisaTvis.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis mud-
mivi deni.

 cvalebadi deni _ de-
nis wyarosagan Tavis-
ufali svlis aranak-
lebi 70v ZabviT. 

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis mud-
mivi deni.

 cvalebadi deni _ de-
nis wyarosagan Tavis-
ufali svlis aranak-
lebi 70v ZabviT. 

AНO-TM60
Э60A- AНO-TM60-∅-ЛД ГОСТ 9467 Э60
Е-08ГНМ-4-Б26 ISO 2560   _
 DIN 8529 EY46431NIMoB26
sast 9466-75 AWS A5.5 E8016-G
tm 05416923.012-96

AНO-TM70
Э70A- AНO-TM70-∅-ЛД ГОСТ 9467 Э70
Е-08ГН1М1-3-Б26 ISO 2560   _
 DIN 1913 EY55321NIMoB26
sast 9466-75 AWS A5.1 E10016-G
tm 05416923.012-96

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 70-120 60-110 80-120

4,0 140-200 120-150 130-170

5,0 190-230 160-180 _

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 70-120 60-110 80-120

4,0 140-200 120-150 130-170

5,0 190-230 160-180 _

damatebiTi cnobebi
AНO-TM60 eleqtrodi uzrunvelyofs nakeris 

fesvuri fenis Seqceuli (uku) lilvakis xarisx-
ian formirebas, ZiriTad liTonze mdovre ga-
dasvliT. amasTan dakavSirebiT, milis fesvis 
miduReba Signidan saWiro ar aris. aRniSnul 
eleqtrods  navTobairi obieqtebis kompleq-
sis ukrainis mSeneblobis sertificirebis da 
xarisxis kontrolis centrisagan miRebuli aqvs 
nebarTva navTobair kompleqsis obieqtebze gam-
oyenebul iqnas milebis, fitingebis da Camketi 
armaturis SeduRebisaTvis.

damatebiTi cnobebi
AНO-TM70 eleqtrodi uzrunvelyofs nakeris 

fesvuri fenis Seqceuli (uku) lilvakis xarisx-
ian formirebas, ZiriTad liTonze mdovre ga-
dasvliT. amasTan dakavSirebiT, milis fesvis 
miduReba Signidan saWiro ar aris. aRniSnul 
eleqtrods  navTobairi obieqtebis kompleq-
sis ukrainis mSeneblobis sertificirebis da 
xarisxis kontrolis centrisagan miRebuli aqvs 
nebarTva navTobair kompleqsis obieqtebze gam-
oyenebul iqnas milebis, fitingebis da Camketi 
armaturis SeduRebisaTvis.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi

winaRoba,
n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

588 18 98 -300C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 27

daduRebuli liTonis gamosavali % 95

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,60

Termuli damuSavebis reJimi 
SeduRebis win

380-4000C/ 
2,0sT.

Mn Si Ni Mo C S P
0,80-1,20 0,20-0,50 0,50-0,90 0,20-0,40 0,10 0,030 0,030

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

686 14 59 -200C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 27

daduRebuli liTonis gamosavali % 95

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,60

Termuli damuSavebis reJimi 
SeduRebis win

380-4000C/ 
2,0sT.

Mn Si Ni Mo C S P
0,80-1,20 0,20-0,50 0,80-1,20 0,70-1,00 0,10 0,030 0,030
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2

eleqtrodebis kodirebis sistema

legirebuli Tbomedegi foladebis 
SeduRebisaTvis sast 9466-75 da
sast 9467-75 mixedviT

minimaluri 
temperatura
KCV>34j/sm2

maqsimaluri samuSao temperatura, 
rodesac daduRebuli liTonis  

σДП reglamentirebulia

indeqsebi 0C indeqsebi 0C
0 _ 0 <450
1 +20 1 450-465
2 0 2 470-495
3 -20 3 490-505
4 -30 4 510-525
5 -40 5 530-545
6 -50 6 550-565
7 -60 7 570-585

8 590-600
9 <600

magaliTi Е – 04 – Б – 2  0

indeqsi dafarvis saxe
A mJave
Б fuZe
Ц celulozuri
Р rutiluri

РБ Sereuli
П danarCeni

in
d
eq
s
i

nakerebis mde-
bareoba SeduRebi-

sas

1 yvela

2
yvela, garda ver-
tikalurisa zevi-

dan qveviT

3

qveda, horizonta-
luri vertikalur 
sibrtyeze da ver-
tikaluri qvevidan 

zeviT

4
qveda da qveda 

naviseburi

in
d
eq
s
i mudmivi denis 

polaroba
Uxx1*

0 uku (+) _

1 nebismieri (+/_) 50

2 pirdapiri (_) 50

3 uku (+) 50

4 nebismieri (+/_) 70

5 pirdapiri (_) 70

6 uku (+) 70

7 nebismieri (+/_) 90

8 pirdapiri (_) 90

9 uku (+) 90

daniSnuleba da gamoyenebis are
5450C-mde momuSave 12MX, 15XM, 20XMЛ, 12X2M1, 

12X1M∅, 12X2M∅6 da 12X2MФСР foladebis Tbo 
da atomuri eleqtrosadgurebis energomowyobi-
lobis milebis pirapira SeduRebisaTvis.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis mud-
mivi deni

TMЛ-1У
Э09Х1M-ТНЛ-1У-∅-ТД ГОСТ 9467 Э-09ХIМ
Е514(3)-Б26 ISO 3580 E1 CrMoВ
 DIN 8575 ECrMo 120
sast 9466-75 AWS A5.5 E6515-B2
tm 34-10-10169-90

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 90-115 75-100 60-90

4,0 130-170 110-140 100-120

5,0 170-200 140-170 _

damatebiTi cnobebi
TMЛ-1У eleqtrodi uzrunvelyofs nakeris 

liTonis maRal mdgradobas forebis warmoqmnis 
mimarT rkalis dagrZelebis dros, saSualebas 
iZleva SeduReba Sesruldes viwro gamoyvaniT.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

470 18 88 +200C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 21

daduRebuli liTonis gamosavali % 98

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,70

Termuli damuSavebis reJimi 
SeduRebis win

380-4000C/ 
1,5sT.

C Si Mn Cr Mo S P
0,06-0,12 0,15-0,40 0,50-0,90 0,89-1,20 0,40-0,70 0,025 0,035



265

2
daniSnuleba da gamoyenebis are

5650C-mde momuSave 12MX, 15XM, 20MЛ, 12X2M1, 
12X1M∅, 12X2M∅Б, 12X2MФСР, 12ХМФ-Л, 15Х1М1Ф 
da 15Х1М1Ф foladebis Tbo da atomuri eleq-
trosadgurebis energomowyobilobis milebis pi-
rapira SeduRebisaTvis.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis mud-
mivi deni

TMЛ-3У
Э09Х1HФ-ТНЛ-3У-∅-ТД ГОСТ 9467 Э-09ХIМФ
Е16-Б20 ISO 3580 E1 CrMoВ
 DIN 8575 ECrMo 120
sast 9466-75 AWS A5.5 E7015-B2
tm 34-10-10174-90

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 90-115 75-100 60-90

4,0 130-170 110-140 100-120

5,0 170-200 140-170 _

damatebiTi cnobebi
TMЛ-3У eleqtrodi uzrunvelyofs nakeris 

liTonis maRal mdgradobas forebis warmoqm-
nis mimarT rkalis dagrZelebis dros, SesaZle-
blobas iZleva SeduReba Sesrulebul iqnas vi-
wro gamoyvaniT nawiburebis cerozis saerTo 
kuTxiT aranakleb 1500.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
(Termuli damuSaveba _ maRali moSveba 
725±150C/1+0,5sT)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

490 16 78 +200C

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 20,0

daduRebuli liTonis gamosavali % 95,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,70

Termuli damuSavebis reJimi 
SeduRebis win

380-4000C/ 
1,5sT.

C Si Mn Cr Mo S P
0,06-0,12 0,15-0,40 0,50-0,90 0,89-1,20 0,40-0,70 0,025 0,035

daniSnuleba da gamoyenebis are
naxSirbadiani da daballegirebuli sakon-

struqcio foladebisagan damzadebuli, 4000C tem-
peraturaze momuSave, saqvabe agregatebis gaxurebis 
elementebis zedapirebis, milgayvanilobebis pira-
pirebis fesvuri nakerebis SeduRebisaTvis.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis mud-
mivi deni

 ЦУ-5
Э-50А-ЦУ-5-2,5-УД ГОСТ 9467 Э-50А
Е-431-Б20 ISO 2560 Е1 431В20
 DIN 1913 E4310В10
sast 9466-75 AWS A5.1 E7015
tm 34-10-10174-90

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

2,5 75-90 70-85 65-95

damatebiTi cnobebi
ЦУ-5 eleqtrodi uzrunvelyofs nakeris liTo-

nis maRal mdgradobas forebis warmoqmnis mimarT 
rkalis dagrZelebis dros, SesaZleblobas iZleva 
sqelkedliani milis fesvuri nakeris SeduReba 
Sesruldes didi RreCoTi.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

C Si Mn S P
0,06-0,12 0,20-0,50 1,00-1,60 0,030 0,035

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

SenaduRi 
n a k e r i s 
gadaRun-
vis kuTxe

490 20 137 1500

daduRebis mwarmoebluroba ∅2.5mm 
eleqtrodisTvis, g/wT 13,0

daduRebuli liTonis gamosavali % 96,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,70

Termuli damuSavebis reJimi 
SeduRebis win

340-3800C/ 
2,0sT.
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2 3
daniSnuleba da gamoyenebis are

legirebuli Tbomedegi qrommolibdenvanadi-
umiani foladebisagan damzadebuli 5650C temper-
aturaze momuSave Tbo da atomuri eleqtrosad-
gurebis energomowyobilobis SeduRebisaTvis.

mavTulis marka dafarvis saxeoba
СB-08, СB-08А  sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis mud-
mivi deni

 ЦЛ-39
ЦЛ-39-2,5-ТД ГОСТ 9467 Э-09Х1МФ
Е-27-Б20 ISO 3580 Е1СrMoV В20
 DIN 8575 E СrMoV 120
sast 9466-75 AWS A5.5 E6015-G
dst 24-948-01-90

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

2,5 75-90 70-85 65-85

damatebiTi cnobebi
ЦУ-5 eleqtrodi uzrunvelyofs nakeris liTo-

nis maRal mdgradobas forebis warmoqmnis mimarT 
rkalis dagrZelebis dros, SesaZleblobas iZleva 
sqelkedliani milis fesvuri nakeris SeduReba 
Sesruldes didi RreCoTi.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

KCV-
34/j/sm2 

tempera-
turisas

490 16 78 00C

daduRebis mwarmoebluroba ∅2.5mm 
eleqtrodisTvis, g/wT 10,0

daduRebuli liTonis gamosavali % 94,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,65

Termuli damuSavebis reJimi 
SeduRebis win

340-3800C/ 
2,0sT.

C Si Mn Cr Mo V S P
0,06-0,12 0,20-0,40 0,60-0,90 0,80-1,25 0,40-0,70 0,12-0,30 0,025 0,030

eleqtrodebis kodirebis sistema
maRallegirebuli foladebis 
SeduRebisaTvis
sast 9466-75 da sast 10052-75-is mixedviT

kristalT-
Sorisi ko-
roziis wi-
naaRmdeg 

mdgradoba 
ГОСТ 6032-69-
s mixedviT 

in
d
eq
s
i

me
T
o
d
i

0 _

1 А
2 АМ-АМУ
3 Б
4 В и ВУ
5 Д

in
d
eq
s
i

maqsimaluri muSa 
temperatura mx-
urvalmtkiceobi-
sa da mxurvalme-
degobis mixedviT

mxurval-
m tkiceoba

mxurval-
medegoba

0 _ _

1 500-550 610-650

2 510-550 610-650

3 560-600 660-700

4 610-650 710-750

5 660-700 760-800

6 710-750 810-900

7 760-800 910-1000

8 810-850 1010-1100

9 850-ze 
meti

1100-ze 
meti

ferituli 
fazis Sem-
cveloba 
dadu-
Rebul 

liTonSi 

in
d
eq
s
i %

0 _

1 0,5-4,0

2 2,0-4,0

3 2,0-5,5

4 2,0-8,0

5 2,0-10

6 4,0-10

7 5-15

8 10-20

indeqsi dafarvis 
saxe

A mJave

Б fuZe

Ц celulozuri

Р rutiluri

РБ da sxva Sereuli

П sxva danar-
Ceni

in
d
eq
s
i nakerebis mde-

bareoba Se-
duRebisas

1 yvela

2

yvela, garda 
vertikal-

urisa zevidan 
qveviT

3

qveda, hori-
zontaluri 
vertikalur 
sibrtyeze da 
vertikaluri 
qvevidan zeviT

4
qveda da qveda 

naviseburi

in
d
eq
s
i

mudmivi denis 
polaroba

Uxx2* 
denis 
wyaros 
(trans-
forma-
toris)

0 uku (+) _

1 nebismieri (+/_) 50

2 pirdapiri (_) 50

3 uku (+) 50

4 nebismieri (+/_) 70

5 pirdapiri (_) 70

6 uku (+) 70

7 nebismieri (+/_) 90

8 pirdapiri (_) 90

9 uku (+) 90

magaliTi Е – 2 45 3 Б   2 0
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33
daniSnuleba da gamoyenebis are

08Х18Н10, 12Х18Н10Т da maTi msgavsi markis ko-
roziamedegi foltebisagan damzadebuli nakeTo-
bebis SeduRebisaTvis, rodesac nakeris liTonis 
mimarT moTxovnileba kristalTSorisi koro-
ziis winaaRmdeg mkacri ar aris.

daniSnuleba da gamoyenebis are
08Х18Н10, 0Х18Н10Т, 0Х18Н12Б da msgavsi mar-

kis koroziamedegi foladebisagan damzadebuli 
nakeTobebis SeduRebisaTvis, rodesac nakeris 
liTonis mimarT wayenebulia mkacri moTxovnebi 
kristalTSorisi koroziis mdgradobisadmi.

mavTulis marka dafarvis saxeoba
СB-04X19H9, an СB-06X19H9T    
sast 2246-70

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

mavTulis marka dafarvis saxeoba
СB-04X19H9, СB-06X19H9T an 
CB-07X19H10Б sast 2246-70

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

 ОЗЛ-8
Э-07Х20Н9-ОЗ-8-∅-ВД ГОСТ 10052 Э-07Х20Н9
Е-0004-Б20 ISO 3581 Е19.9 В20
 DIN 8556 E 19.9 В20
sast 9466-75 AWS A5.4 E308-15
tm 14288312. 002-96

 ЦЛ-11
Э-08Х20Н9Г2Б-ЦЛ-11-∅ВД ГОСТ 10052 Э-08Х20Н9Г2Б
Е-2005-Б20 ISO 3581 Е19.9 Nв В20
 DIN 8556 E 19.9 Nв В20
sast 9466-75 AWS A5.5 E347-15
sast 24-948-01-90

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

2,0 30-50 30-40 30-40

2,5 40-60 40-50 40-50

3,0 50-70 50-60 50-60

4,0 110-130 100-120 100-120

5,0 150-170 120-150 _

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

2,0 40-55 30-40 30-40

2,5 55-65 40-50 40-50

3,0 70-90 50-80 50-80
4,0 130-155 110-130 110-130
5,0 150-180 120-160 _

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

540 22 78

ferituli fazis Semcveloba nakeris 
daduRebul liTonSi 2-8%

daduRebis mwarmoebluroba ∅2.5mm 
eleqtrodisTvis, g/wT 24,0

daduRebuli liTonis gamosavali % 93,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,70

Termuli damuSavebis reJimi 
SeduRebis win

280-3000C/ 
1,0sT.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

540 22 78

ferituli fazis Semcveloba nakeris 
daduRebul liTonSi 2,5-10%

dgarebis nakeris liToni kristalTSorisi 
koroziis winaaRmdeg ЛМУs meTodiT gamocdisas.

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 25,0

daduRebuli liTonis gamosavali % 95,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,60

Termuli damuSavebis reJimi SeduRebis 
win

270-3000C/ 
1,0sT.

Si Mn Cr Ni C S P
0,30-1,20 1,00-2,00 18,0-21,5 7,5-10 0,09 0,020 0,030

C Mn Cr Ni Nb Si S P
0,05-0,12 1,00-2,50 18,0-22,5 7,5-10 0,70-1,30 1,30 0,020 0,030
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daniSnuleba da gamoyenebis are

Х18Н9Т-Л, Х20Н12Т-Л, Х16Н13Б da msgavsi markis 
austenituri foladebisagan damzadebuli sapa-
suxismgeblo kvanZebis SeduRebisaTvis, romlebic 
570-6500C temperaturaze da maRal wnevebze muS-
aoben, agreTve igive markis foladebis SeduRebi-
saTvis, romelTa nakeris liTonis mimarT mkacri 
moTxovnebia mdgradobaze kristalTSorisi ko-
roziis winaaRmdeg.

daniSnuleba da gamoyenebis are
20Х23НВ, 20Х23Н18 da msgavsi markis mxurvalme-

degi foladebisagan naglinisa da sxmulebis kon-
struqciebis SeduRebisaTvis, romlebic mJangavi 
garemos pirobebSi 10000C temperaturaze muSaoben. 
SesaZlebelia 15X25T da misi analogiuri qro-
movani foladebis SeduReba, agreTve dabalnax-
Sirbadiani da daballegirebuli foaldebis Se-
duReba austenituri klasis foladebTan.

mavTulis marka dafarvis saxeoba
CB-07X19H10Б sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

mavTulis marka dafarvis saxeoba
CB-07X19H10Б sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

 ЦТ-15
Э-08Х19Н10Г2Б-ЦТ-15-∅ВД ГОСТ 10052 Э-08Х19Н10Г2Б
Е-2005-Б20 ISO 3581 Е19.9 Nв В20
 DIN 8556 E 19.9 Nв В20
sast 9466-75 AWS A5.4 E347-15
sast 10052-75

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

2,0 50-60 40-60 40-60

2,5 70-90 60-80 60-80

3,0 80-100 70-00 70-90
4,0 110-140 100-125 100-125
5,0 150-180 135-160 _

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 60-80 50-70 50-70
4,0 120-140 100-120 100-110
5,0 140-140 120-140 _

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante
j/sm2

540 24 78

ferituli fazis Semcveloba nakeris 
daduRebul liTonSi 2-5,5%

dgarebis nakeris liToni kristalTSorisi 
koroziis winaaRmdeg ЛМУs meTodiT gamocdisas.

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 21,0

daduRebuli liTonis gamosavali % 95,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,70

Termuli damuSavebis reJimi SeduRebis 
win

280-3000C/ 
1,5sT.

C Mn Cr Ni Nb Si S P
0,05-0,12 1,00-2,50 18,0-20,5 7,5-10 0,70-1,30 1,30 0,020 0,030

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,
n/mm2

fardobiTi
wagrZeleba, 
%

dartymiTi
siblante
j/sm2

540 25 88

ferituli fazis Semcveloba nakeris 
daduRebul liTonSi 2,5-10%

dgarebis nakeris liToni kristalTSorisi 
koroziis winaaRmdeg АМУs meTodiT gamocdisas.

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 23,0

daduRebuli liTonis gamosavali % 95,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,60

Termuli damuSavebis reJimi SeduRebis 
win

270-3000C/ 
1,0sT.

Mn Cr Ni C Si S P
1,0-2,5 22,5-27,0 11,5-14,0 0,12 1,00 0,020 0,030

ОЗЛ-6
Э-10Х25Н13Г2- ОЗЛ-6-∅-ВД ГОСТ 10052 Э-10Х25Н13Г2
Е-2975-Б20 ISO3581 Е23.12 В20
 DIN 8556 E 23.12 В20
sast 9466-75 AWS A5.4 E309-15
sast 14288312.002-96

damatebiTi cnobebi
SenaduRi nakeris liToni xasiaTdeba xan-

grZlivi simtkiciT σ10000sT-Si

9000C =10,9H/mm2 maRali 10000C 
mxurvalmedegobiT.
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daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante
j/sm2

540 25 88

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 30,5

daduRebuli liTonis gamosavali % 95,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,70

Termuli damuSavebis reJimi SeduRebis 
win

280-3000C/ 
1,0sT.

daniSnuleba da gamoyenebis are
08Х18Н10,  12Х18Н10Т  da msgavsi markis aus-

tenituri klasis koroziamedegi foladebis Se-
duRebisaTvis, perlituri klasis foladebze an-
tikoroziuli safaris pirveli fenis daduRebi-
saTvis, agreTve orfenovani foladebis legire-
buli fenis mxridan SeduRebisaTvis, rodesac Se-
duRebuli (daduebuli) nakeris liTonis mimarT 
wayenebulia moTxovnileba kristalTSorisi ko-
roziis mimarT mdgradobaze.

daniSnuleba da gamoyenebis are
08Х18Н9T,  10Х18Н10  tipis da maTi msgavsi spe-

cialuri daballegirebuli, koroziamedegi fo-
ladebisagan, agreTve sxvadasxvagvari foladebi-
sagan (08X13, 12X17  da asestenituri maRalqromi-
ani 08X18H9, 10X18H10 tipis da maTi msgavsi kon-
struqciuli naxSirbadiani da daballegirebu-
li) da maRalmanganumiani 110Г13-Л foladisagan 
damzadebuli konstruqciebis SesaduReblad.

mavTulis marka dafarvis saxeoba
CB-07X25H13 sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

mavTulis marka dafarvis saxeoba
CB-08X21H10Г6 sast 2246-70 fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 80-100 60-80 60-80
4,0 130-150 110-130 110-130
5,0 150-170 120-140 _

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 100-130 90-120 90-120
4,0 140-180 130-160 130-160

5,0 190-200 170-180 _

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

denado-
bis zR-

vari H/mm2

540 25 88 294

ferituli fazis Semcveloba nakeris 
daduRebul liTonSi 2-5%

dgarebis nakeris liToni kristalTSorisi 
koroziis winaaRmdeg ЛМУs meTodiT gamocdisas.

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 25,5

daduRebuli liTonis gamosavali % 95,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,60

Termuli damuSavebis reJimi SeduRebis 
win

250-2700C/ 
1,5sT.

Cr Ni C Si Mn S P
23,0-27,0 11,5-14,0 0,12 1,00 2,7 0,020 0,030

ЗИО-8
ЗИО-8-∅ -ВД ГОСТ 10052 Э-10Х25Н13Г2
Е-2003-Б20 ISO3581 Е23.12 В20
 DIN 8556 E 23.12 В20
sast 9466-75 AWS A5.4 E309-15
dst 5.9370-81

НИИ-48Г
Э-10Х20Н9Г6С-НИИ-48Г-∅-ВД ГОСТ 10052 Э-10Х20Н9Г6С
Е-0050-Б20 ISO3581 Е18.8Мn В20
 DIN 8556 E 18.8Мn6 В20
sast 9466-75  
sast 10052-75

damatebiTi cnobebi
560-8000C temperaturaze ganmeorebiT gaxurebis 

Semdeg najeris liTons midrekileba uCndeba 
kristalTSorisi koroziisadmi.

damatebiTi cnobebi
daduRebuli liToni xasiaTdeba maRali, 9000C-

mde  TbomedegobiT.

Mn Si Cr Ni C S P
4,8-7,0 0,5-1,2 18,5-21,5 8,5-11,0 0.13 0,020 0,040
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3 daniSnuleba da gamoyenebis are
perlituri klasis, nawrTob mdgomareobaSi 

myofi, dabal- da saSualodlegirebuli fo-
ladebis SeduRebisa da daduRebisaTvis, agreTve 
08X18H10T, 10X17H13M2T da sxva tipis perlituri 
foladebis austenituri klasis foladebTan sx-
vadasxva SeerTebebis da AK tipis da sxva gemTsam-
Seneblo foladebis SeduRebisaTvis.

daniSnuleba da gamoyenebis are
08X18H10T, 12X18H10T, 08Х17Н13М2 da sxva markis 

austenituri klasis, 3500C temperaturaze Txier 
agresiul uJang garemoSi momuSave foladebis 
SesaduReblad da dasaduReblad.

mavTulis marka dafarvis saxeoba
CB-10X16H25AM6(ЭИ 395) fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

mavTulis marka dafarvis saxeoba
CB-10X16H25AM6(ЭИ 395)
sast 2246-70

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

2,0 30-50 30-40 30-40
3,0 80-100 60-80 60-80

4,0 130-150 110-130 110-130

5,0 150-170 120-140 _

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

2,0 30-50 30-40 30-40
3,0 80-100 60-80 60-80

4,0 130-150 110-130 110-130

5,0 150-170 120-140 _

ЭА-395/9
ЭА-395/9-∅-ЛД ГОСТ 10052 Э-11Х15Н25146АГ2
Е-Б20 
sast 9466-75     
dst В5Р. 9374-81
dst 5.9244-75

ЭА-400/10У
ЭА-400/10У9-∅-ВД ГОСТ 10052 Э-07Х19Н11М3АГ2Ф
Е-2004-Б20 
sast 9466-75
dst 5.9370-81

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

denado-
bis zR-

vari H/mm2

608 30 118 392

Termuli damuSavebis reJimi
SeduRebis win

280-3000C/ 
1,0sT.

Si Mn Cr Ni Mo N C S P
0,35-0,7 1,2-2,8 13,517,0 20,0-27,0 4,5-7,0 0,08-0,20 0,12 0,018 0,030

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

denado-
bis zR-

vari H/mm2

540 25 88 343

ferituli fazis Semcveloba nakeris 
daduRebul liTonSi 2-8%

dgarebis nakeris liToni kristalTSorisi 
koroziis winaaRmdeg АМУs meTodiT gamocdisas.

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 35,0

daduRebuli liTonis gamosavali % 92,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,80

Termuli damuSavebis reJimi
SeduRebis win

200-2200C/ 
1,5sT.

Si Mn Cr Ni Mo V C S P
0,35-0,7 1,2-2,8 13,517,0 20,0-27,0 4,5-7,0 0,08-0,20 0,12 0,018 0,030
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daniSnuleba da gamoyenebis are

08X18H10T, 12X18H10T, 08Х17Н13М2 da sxva markis 
austenituri klasis, 3500C temperaturaze Txier 
agresiul uJang garemoSi momuSave foladebis 
SesaduReblad da dasaduReblad.

daniSnuleba da gamoyenebis are
06X28МДT (ЭИ943), 03ХН28МДЕ(ЭП-516) markis 

Senadnebisagan, 03X21H21M4ГБ (ЭИ-35) markis fo-
ladisagan, upiratesad 12 mm-mde sisqis, fToris-
tul minarevebiani SenaerTebis, gogirdisa da fos-
foris mJavebis areSi momuSave konstruqciebis 
SeduRebisaTvis.mavTulis marka dafarvis saxeoba

CB-10X16H25AM6(ЭИ 395)
sast 2246-70

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

mavTulis marka dafarvis saxeoba
CB-10X23H28AM3D3T(ЭП 516)
sast 2246-70

ruTil-fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

2,0 30-50 30-40 30-40
3,0 80-100 60-80 60-80

4,0 130-150 110-130 110-130

5,0 150-170 120-140 _

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 110-130 65-85 70-90

4,0 130-160 90-120 110-130

ЭА-400/10У
ЭА-400/10У9-∅-ВД ГОСТ 10052 Э-07Х19Н11М3АГ2Ф
Е-2004-Б20 
sast 9466-75
dst 5.9370-81

ОЗЛ-17У
ОЗЛ-17Л-∅-ВД ГОСТ 10052 Э-03Х23Н27М3Д3Г2Б
Е-004-БР20 
sast 9466-75     
tm 14-4-712-76

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante

j/sm2

denado-
bis zR-

vari H/mm2

540 25 88 343

ferituli fazis Semcveloba nakeris 
daduRebul liTonSi 2-8%

dgarebis nakeris liToni kristalTSorisi 
koroziis winaaRmdeg ЛМУs meTodiT gamocdisas.

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 35,0

daduRebuli liTonis gamosavali % 92,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,80

Termuli damuSavebis reJimi
SeduRebis win

200-2200C/ 
1,5sT.

Si Mn Cr Ni Mo V C S P
0,35-0,7 1,2-2,8 13,517,0 20,0-27,0 4,5-7,0 0,08-0,20 0,12 0,018 0,030

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante
j/sm2

540 26 108

nakeris liTonis mdgradoba kristalTSorisi 
koroziis winaaRmdeg B da BУ meTodebiT 
gamocdisas.

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 32,5

daduRebuli liTonis gamosavali % 95,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,70

Termuli damuSavebis reJimi
SeduRebis win

200-2200C/ 
1,5sT.

Si Mn Cr Ni Mo V C S P
0,35-0,7 1,2-2,8 13,517,0 20,0-27,0 4,5-7,0 0,08-0,20 0,12 0,018 0,030

damatebiTi cnobebi
12mm-mde sisqis liTonis SemTxvevaSi SeduReba 

rekomentirebulia Sesruldes lilvakebiT gamo-
yvanis mTel siganeze. didi sisqis liTonis Se-
duReba saWiroa vawarmooT nawiburebis ormxrivi 
gamoyvaniT. sapasuxismgeblo konstruqciebis Se-
durebisas krateri aucilebelia amoiSlifos.
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daniSnuleba da gamoyenebis are

ХН78Т (ЭИ-435) markis koroziamedegi mxurval-
medegi Senadnisagan, civmedegi da sxvadasxvagvari 
foladebisagan damzadebuli nakeTobebis Se-
duRebisaTvis.

daniSnuleba da gamoyenebis are
ХН78Т (ЭИ-435), ХН70МВ10Т markis nikelis fu-

Ziani da maTi msgavsi Senadnebisagan damzade-
buli konstruqciebis, agreTve sxvadasxvagvari 
liTOnebis (perlituri, qromiani foladebis nike-
lis fuZian SenadnebTan) SeduRebisaTvis.

mavTulis marka dafarvis saxeoba
CB-10X23H28AM3D3T(ЭП 516)
sast 2246-70 

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

mavTulis marka dafarvis saxeoba
CB-06X15H60M15
sast 2246-70

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 60-80 60-70 60-70

4,0 120-140 100-120 100-110

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm qveda vertikaluri Weriseuli

3,0 80-100 70-80 70-90

4,0 110-140 100-125 100-125

ОЗЛ-25Б
Э-10Х20Н70Г2М2Б2В-ОЗЛ-25Б-∅-ВД 
 Е-087-Б20 
sast 9466-75  
tm-14-4-935-78

ЦТ-28
Э-08Х14Н65М15В4Г2-ЦТ-28−∅-ВД 
Е-037-Б20 
sast 9466-75  
tm-14-4-1415-87

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante
j/sm2

640 30 98

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 16,5

daduRebuli liTonis gamosavali % 110

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,40

Termuli damuSavebis reJimi
SeduRebis win

2200C/ 
1,0sT.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)
gaglejvaze
droebiTi
winaRoba,

n/mm2

fardobiTi
wagrZeleba, 

%

dartymiTi
siblante
j/sm2

540 20 98

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 21,5

daduRebuli liTonis gamosavali % 88,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,50

Termuli damuSavebis reJimi
SeduRebis win

2000C/ 
1,0sT.

Mn Cr Ni Mo W Nb C Si S P
1,5-2,5 18,0-22,0 fuZe 1,3-2,5 0,1-0,3 2,5-3,5 0,12 0,80 0,020 0,035 Mn Cr Ni Mo W C Si S P

1,5-2,5 12,5-15,5 fuZe 13,5-16,0 3,5-4,5 0,10 0,50 0,018 0,020

damatebiTi cnobebi
nakeris liToni xasiaTdeba maRali meqanikuri 

da specialuri Tvisebebis SeTavsebiT:
 mxurvalmedegoba 10000C-mde
 xangrZlivi simtkiciT

 σ8500C
100sT-Si

= 75H/mm2

 koroziamedegobiT Vkor<0,02mm/wel 
(30%H2SO4-10%HNO3 xsnaris areSi 800C tem-
peraturis dros 96 saaTis ganmavlobaSi).

damatebiTi cnobebi
SeduRebas awarmoeben viwro lilvakebiT ele-

qtrodis araumetes 2,5 diametrisa.
liTonis nakeri xasiaTdeba maRali meqanikuri 

da specialuri Tvisebebis SerwymiT:
 mxurvalmedegoba 10000C pirobebSi daJangvis 

siRrme 9000sT-is ganmavlobaSi 0,1mm-s Sead-
gens.

 xangrZlivi simtkiciT σ5650C
1000sT-Si= 75H/mm2
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A mJave

Б fuZe

Ц celulozuri
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РБ 
da 
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Sereuli

П s x v a 
danarCeni
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eq
s
i3

*

HV HRC3

175-224 230-mde 200/20

225-274 24,0-30,0 250/27

275-324 30,5-37,0 300-33

325-374 37,5-40,0 350/39

275-424 40,5-44,5 400/42

425-474 45,5-48,5 450/47

475-524 49 500/49

525-574 50,0-52,5 550/51

575-624 53,0-55,5 600/54

625-674 56,0-58,5 650/57

675-724 59 700/59

725-774 60,0-61,0 750/61

775-824 62,0 800/62

825-874 63,0-64,0 850/64

875-924 65,0 900/65

925-974 66,0 950/68

975-1024 66,5-68,0 1000/68

1025-1074 69,0 1050/69

1075-1124 70,0 1100/70

1125-1174 71,0-72,0 1150/72

in
d
eq
s
i nakerebis 

mdebareoba 
SeduRebisas

1 yvela

2 yvela, garda 
vertikal-
urisa zevi-
dan qveviT

3 qveda, hori-
zontaluri 
vertikalur 
sibrtyeze da 
vertikaluri 
qvevidan ze-

viT

4 qveda da qve-
da `navSi~

in
d
eq
s
i mudmivi denis 

polaroba
Uxx5* 
denis 

wyarosi, 3 

0 uku (+) _

1 nebismieri (+/_) 50

2 pirdapiri (_) 50

3 uku (+) 50

4 nebismieri (+/_) 70

5 pirdapiri (_) 70

6 uku (+) 70

7 nebismieri (+/_) 90

8 pirdapiri (_) 90

9 uku (+) 90

eleqtrodebis kodirebis sistema

gansakuTrebuli Tvisebebis zedapiruli 
Sreebis daduRebisaTvis sast 9466-75 da 
sast 10051-75 mixedviT

Termuli da-
muSavebis saxeb

in
d
eq
si

4*
*

Termuli da-
muSavebis ga-
reSe 
daduRebis Sem-
deg 

1

Termuli da-
muSavebiT 
daduRebis Sem-
deg

2

magaliTi: E-700/59-1 П 4 9

daniSnuleba da gamoyenebis are
40000C-mde sakontaqto zedapirebis gaxurebiT 

momuSave yvela saxis Stampebis, agreTve Carxebis 
swrafcvedadi detalebis (mimmarTvelebi, eqscen-
trikebi, kbilanebi) daduRebisaTvis.

mavTulis marka dafarvis saxeoba
CB-08 an CB-08A
sast 2246-70

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda

2,5 60-75

3,0 80-100
4,0 110-140
5,0 140-180

ЭН-60М
Э-70Х3СМТ- ЭН-60М-∅-НД sast 10051 Э-70Х3СМТ
Е-650/56-(1,2)-Б20
sast 9466-75
sast 10051-75

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)

daduRebuli liTonis sisale

SeduRebis 
Semdeg

Termuli damuSavebis Semdeg (wrToba 
790-9000C-ze da maRali moSveba 3000C 1 
saaTis ganmavlobaSi)

53-61HRCЭ 53-61HRCЭ

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 18,5

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,80

Termuli damuSavebis reJimi
SeduRebis win

280-3000C/ 
1,0sT.

C Si Mn Cr Mo Ti S P
0,50-0,90 0,80-1,20 0,40-1,20 2,30-3,20 0,30-0,70 0,30 0,030 0,035

damatebiTi cnobebi
daduReba konstruqciul da instrumentalur 

foladebze warmoebs 2-5 SriT 10 mm-mde sisqiT 
an abazanuri xerxiT 50mm-mde simaRliT 300-4000C 
temperaturiT.
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daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)

daduRebuli liTonis sisale

Termuli damuSavebis Semdeg (maRali moSveba 1sT 
ganmavlobaSi 6250C dros

29,5-39,0HRCЭ

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 26,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,70

Termuli damuSavebis reJimi
SeduRebis win

310-3500C/ 
1,5sT.

daniSnuleba da gamoyenebis are
upiratesad abratiuli cveTis pirobebSi mo-

muSave foladisa da Tujis swrafcvedadi de-
talebis daduRebisaTvis.

daniSnuleba da gamoyenebis are
5500C temperaturamde da 78МПа-mde xvedriTi 

wnevis pirobebSi momuSave energetikuli danad-
garebis armaturis SemamWidroebeli fenebis da-
duRebisaTvis.

mavTulis marka dafarvis saxeoba
CB-08 an CB-08A
sast 2246-70

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

 denis wyaros 
(transformatoris) 
cvalebadi deni 
uqmi svlis aranak-
leb 70v ZabviT.

mavTulis marka dafarvis saxeoba
CB-04X19H9C2
sast 2246-70

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda

4,0 200-220

5,0 250-270

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda

3,0 80-110

4,0 120-150

5,0 160-190

T-590
Э- 320X25C2ГР-T-590-∅-НГ ГОСТ 10052 Э-320Х25С2ГР
Е-700/59-1-П46 
sast 9466-75
tm 05447444.004 

ЦН-6Л
Э- 320X25C2ГР-T-590-∅-НГ sast 10051 Э-08Х17H8C6

 Е-300/33-2-Б40 
sast 9466-75
dst 24.948.01-90 

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

daduRebuli liTonis 
sisale

SeduRebis 
Semdeg

5 8 -
64HRCЭ

daduRebuli liTonis sisale

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 30,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,40

Termuli damuSavebis reJimi
SeduRebis win

300-3500C/ 
1,0sT.

C Si Mn Cr B S P
2,90-3,50 2,00-2,50 1,00-1,50 22,0-27,0 0,50-1,50 0,035 0,040

C Si Mn Cr Ni S P
0,05-0,012 5,2-6,0 1,0-2,0 15,5-17,5 7,0-9,0 0,025 0,030

damatebiTi cnobebi
daduRebul liTons midrekileba aqvs bza-

rebisaken. amofSvnis Tavidan acilebis mizniT 
foladze 2 Sreze meti, xolo Tujze 1 Sreze 
meti Sreebis daduReba rekomendirebuli ar aris 
didi cveTis SemTxvevaSi qveda Sreebi saWiroa 
daduRdes sxva eleqtrodebiT, romelTa arCevac 
damokidebulia ZiriTadi liTonis Sedgenilo-
bisagan.

damatebiTi cnobebi
daduReba warmoebs aranakleb 3000C temper-

aturamde winaswari gaxurebiT. mcire zomis na-
keTObaze daduReba SeiZleba iwarmoos winaswari 
gaxurebis gareSe.
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daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(aranaklebi)

daduRebuli liTonis sisale

Termuli damuSavebis Semdeg (maRali moSveba 1sT 
ganmavlobaSi 8600C dros

39,5-51,5HRCЭ

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 24,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,70

Termuli damuSavebis reJimi
SeduRebis win

310-3500C/ 
1,5sT.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 11,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,50

Termuli damuSavebis reJimi
SeduRebis win

200-2200C/ 
1,0sT.

daniSnuleba da gamoyenebis are
6000C temperaturamde da maRali wnevisas 

momuSave, energetikuli danadgarebis armatu-
ris SemamWidroebeli fenebis daduRebisaTvis, 
agreTve sxva detalebisaTvis, rodesac anagle-
jis winaaRmdeg mdgradobis moTxovnilebaa.

daniSnuleba da gamoyenebis are
110Г13Л da Г13 tipis maRalmanganumiani fo-

ladebisagan damzadebuli rkinigzis jvaredis 
sxeulebis defeqtebis da sxva detalebis dadu-
Rebisa da SeduRebisaTvis.

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda

3,0 80-110

4,0 120-150

5,0 100-180

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda

4,0 120-140

ЦН-12М
Э- 320X25C2ГР-T-590-∅-НГ sast 10051 Э-13Х16 Н8М5С5Г4Б

     Е-300/33-2-Б40 
sast 9466-75
dst 24.948.01-90 

ЦНИИН-4
Э- 65Х25Г13Н3-ЦНИИН-4-∅-НД sast 10051 Э-65Х25Г13Н3
Е-310/33-1-Б40 
sast 9466-75
tm 24369810.001-97 

C Si Mn Cr Ni Mo Nb S P
0,08-0,018 4,0-5,0 3,0-5,0 15,0-18,0 6,5-9,5 6,5-9,5 0,5-1,2 0,025 0,030

Mn Cr Ni C Si S P
11,0-14,0 22,0-28,5 2,0-3,5 0,50-0,80 0,80 0,035 0,040

damatebiTi cnobebi
daduReba warmoebs winaswari da Tanmdevi (Tan-

mxlebi)  gaxurebiT aranakleb 5000C.
daduRebuli liToni mdgradia saerTo da 

kristalTSorisi koroziis mimarT im pirobebSi 
gamoyenebisaTvis, romlebisTvisac gaTvaliswine-
bulia eleqtrodebi.

damatebiTi cnobebi
daduReba saWiroa warmoebul iqnas detalis 

minimaluri gaxurebiT.

mavTulis marka dafarvis saxeoba
CB-08X19H10Г2Б
sast 2246-70

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

mavTulis marka dafarvis saxeoba
CB-10X14Г14НУТ (ЭИ711)
tm 14-1-2832-79Б

fuZe

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni
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daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(araumcires)

droebiTi winaRoba 
gaglejvaze H/mm2

gadaRunvis kuTxe

63 1600

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 11,7

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 2,00

Termuli damuSavebis reJimi
SeduRebis win

2000C/ 
1,0sT.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(araumcires)

droebiTi winaRoba 
gaglejvaze H/mm2

gadaRunvis kuTxe

72 900

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 11,7

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 2,00

Termuli damuSavebis reJimi
SeduRebis win

2000C/ 
1,0sT.

daniSnuleba da gamoyenebis are
АО, А1, А2, А3 markis aluminis konstruqciebis 

da detalebis SeduRebisa da daduRebisaTvis.

daniSnuleba da gamoyenebis are
АЛ-4, АЛ-9, АЛ-11 da sxva tipis alumin-silici-

umiani Senadnebisagan damzadebuli detalebis 
SeduRebisa da daduRebisaTvis, sxmulebis wunis 
SeduRebisaTvis.

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda vertikaluri

4,0 100-120 100-120

5,0 100-120 120-140

6,0 160-180 _

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda vertikaluri

4,0 100-120 100-120

5,0 130-150 120-140

6,0 160-180 _

ОЗА-1
ОЗА-1-∅
tm 14-4-614-75 

ОЗА-2
ОЗА-2-∅
tm 14-4-509-74 

Si Ti Fe Al
0,3-0,5 0,15-0,25 0,1-0,3 fuZe

Ti Al S Si
0,15-0,25 fuZe 0,2 5,0

damatebiTi cnobebi
SeduReba warmoebs nakeTobebis winaswar 250-

4000C –mde gaxurebiT (SesaduRebeli nakeTobis 
sisqisagan damokidebulebiT) da nawiburebis 
Jangeulebisa da WuWyisagan gawmendiT. widis mo-
Soreba xdeba nakerebis garecxviT cxeli wylisa 
da foladis jagrisis gamoyenebiT.

damatebiTi cnobebi
SeduReba warmoebs nakeTobebis 250-4000C-mde 

winaswari gaxurebiT (SesaduRebeli nakeTobis 
sisqisagan damokidebulebiT) da nawiburebis 
gawmendiT Jangeulebisa da WuWyisagan. widis mo-
Soreba xdeba nakerebis garecxviT cxeli wylisa 
da foladis jagrisis gamoyenebiT.

mavTulis marka dafarvis saxeoba
CB-A5 sast 7871-75 specialuri

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

mavTulis marka dafarvis saxeoba
CB-A5 sast 7871-75 specialuri

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni
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daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(araumcires)

droebiTi winaRoba 
gaglejvaze H/mm2

fardobiTi 
wagrZeleba, %

dartymiTi 
siblante,

j/sm2

410 25,5 49

daduRebis liTonis sisale 
(tipiuri) 120 HB

daduRebis mwarmoebluroba ∅4mm 
eleqtrodisTvis, g/wT 30,0

eleqtrodis xarji 1 kg daduRebul 
metalze, kg 1,60

Termuli damuSavebis reJimi
SeduRebis win 2500C/ 2,0sT.

daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (araumetes)

nakeris liTonis meqanikuri Tvisebebi 
(araumcires)
droebiTi wi-
naRoba gagle-
jvaze H/mm2

fardobiTi 
wagrZeleba, 

%

dartymiTi 
siblante,

j/sm2

denado-
bis zR-
vari

180 25 78 80

daduRebis mwarmoebluroba 
∅4mm eleqtrodisTvis, g/wT 45,0

eleqtrodis xarji 1 kg 
daduRebul metalze, kg 1,76

Termuli damuSavebis reJimi
SeduRebis win 3500C/ 2,0sT.

daniSnuleba da gamoyenebis are
М-1, М-2, М-3 markis sufTa spilenZis SeduRebi-

sa da daduRebisaTvis.

daniSnuleba da gamoyenebis are
gaxurebis gareSe an minimalurad gaxure-

biT teqnikuri markis 0,01% Jangbadis Semcveli 
spilenZis  SeduRebisa da daduRebisaTvis Sei-
Zleba gamoyenebul iqnas sxva markis spilenZis 
da mis fuZeze arsebuli Senadnebis, agreTve 
spilenZis foladTan winaswari Semowmebis piro-
bebiT SeduRebisaTvis.

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda

4,0 65-80

5,0 90-120

6,0 130-150

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda

3,0 160-120

4,0 200-280

5,0 330-280

6,0 440-480

Комсомолец-100
Комсомолец-100-∅  
tm 14-4-644-75 

АНЦ-3М
АНЙ-3М-∅

Si Mn Fe Cu
0,75 5,1 0,8 fuZe

Si Mn Fe Cu
SejamebiTi Sedgeniloba _ ara umetes 1,0 fuZe

damatebiTi cnobebi
gaxurebis gareSe an minimaluri gaxurebiT 

(150-4000C), 0,01% Jangbadis Semcveli spilenZis ti-
piuri markebis nakeTobebis SeduRebisa da da-
duRebisaTvis. SeiZleba gamoyenebul iqnas sxva 
markis spilenZisa da misi Senadnebis, agreTve wi-
naswari Semowmebis pirobebiT spilenZis folad-
Tan SeduRebisaTvis.

damatebiTi cnobebi
10 mm-mde sisqis SeerTebebi sruldeba gaxurebis 

da nawiburebis gamoyvanis gareSe, eleqtrodis 
mcire, ganivi rxeviT erTmxrivi an ormxrivi na-
keriT, swori, gamomSrali grafitis qvesadebze 
an grafitis qsovilze, mokle rkaliT, qveda an 
odnav `aRmarTze~ mdebareobiT; eleqtrodis gan-
lagebiT nakeTobis perpendikularulad. 10-dan 
25mm-mde sisqis SeerTebebs winaswar axureben 
200-4000C-mde.

mavTulis marka dafarvis saxeoba
spilenZi M1   sast 2112-79

specialurispilenZi MT sast 859-78

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

mavTulis marka dafarvis saxeoba
spilenZi M1   sast 2112-79

specialurispilenZi MT sast 859-78

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni
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daduRebuli liTonis qimiuri 
Sedgeniloba, mas. % (tipiuri)

daduRebuli liTonis 
sisale

SeduRebis 
Semdeg

120-160-
HB

daduRebis mwarmoebluroba 
∅4mm eleqtrodisTvis, g/wT 23,0

daduRebuli liTonis 
gamosavlianoba, % 98,0

eleqtrodis xarji 1 kg 
daduRebul metalze, kg 1,50

Termuli damuSavebis reJimi
SeduRebis win 2000C/1,0sT.

daduRebuli liTonis qimiuri Sedgeniloba, 
mas. % (tipiuri)

daduRebuli liTonis meqanikuri Tvisebebi 
(tipiuri)

droebiTi winaRoba gagle-
jvaze, H/mm

2

sisale

480-510 160-190 HB

daduRebis mwarmoebluroba 
∅4mm eleqtrodisTvis, g/wT 18,0

daduRebuli liTonis 
gamosavlianoba, % 115,0

eleqtrodis xarji 1 kg 
daduRebul metalze, kg 1,80

Termuli damuSavebis reJimi
SeduRebis win 3500C/1,0sT.

daniSnuleba da gamoyenebis are
ruxi maRali simtkicis da Wedadi Tujisagan 

damzadebuli sxmulebis defeqtebis civad Se-
duRebisa da detalebis daduRebisaTvis upirate-
soba eniWebaT simkvrivis maRali moTxovnilebis 
SeerTebebSi pirveli fenis SeduRebisaTvis, 
agreTve SeerTebebis SeduRebisaTvis, romleb-
sac waredginebaT maRali moTxovnebi zedapiris 
sisufTaveze damuSavebis Semdeg.

daniSnuleba da gamoyenebis are
maRali simtkicis da ruxi Tujis kon-

struqciebis, agreTve maTi foladTan SeTavsebis 
SemTxvevaSi civad SeduRebisaTvis ruxi da maRa-
li simtkicis Tujebis sxmulebis defeqtebis 
SeduRebisaTvis, agreTve specialuri eleqtro-
debiT Semdgomi daduRebis qveS Tujis gacveTil 
detalebze pirveli fenis winaswari daduRebi-
saTvis.

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda vertikaluri

3,0 90-110 70-90

4,0 120-140 100-120

5,0 160-190 140-170

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda

3,0 65-80

4,0 90-120

5,0 130-150

МНЧ-2
МНЧ-2-∅  
tm 14-4-780-76

ЦЧ-4
ЦЧ-4-∅  
tm 14-4-831-77

Mn Ni Fe Cu
1,8-2,6 64-68 2,2-3,5 danarCeni V C Si Mn S P

2,30-3,20 0,50-0,90 0,80-1,20 0,40-1,00 0,030 0,035

damatebiTi cnobebi
SeduReba warmoebs mokle nakerebiT 20-30mm. 

yoveli nakeris dadebis Semdeg daduRebul ubans 
Wedaven CaquCis msubuqi dartymebiT. SeduRebis 
ganaxleba xdeba SeduRebis adgilis 600C-mde 
gacivebis Semdeg.

damatebiTi cnobebi
SeduReba warmoebs mcire ubnebiT 25-35mm sig-

rZiT haerze Semdgomi 600C-mde gacivebiT. Wedadi 
Tujis nakeTobebis SeduRebisas lilvakis sigrZe 
SeiZleba gaizardos 80-100mm-mde.

mavTulis marka dafarvis saxeoba
НMжМц   28-2,5-1,5 

specialuritm 48-21-7-72

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

mavTulis marka dafarvis saxeoba
CB-08 an С6-08А  sast 2246-70
tm 48-21-7-72 specialuri

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 ukupolarobis 
mudmivi deni

 cvalebadi deni 
kvebis wyarosagan 
Tavisufali sv-
lis aranaklebi 
70v ZabviT.
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saerTaSoriso standartis (ISO 4063-78) da 
evrostandartis (EN 287(1,2) Sesabamisad 
miRebuli pirobiTi aRniSvnebi, 
simboloebi da Semoklebebi:

numuSebi:

1) P _ firfita;
2) T _ mili;
3) P _ milis gare diametri;
4) t _ firfitis an milis kedlis sisqe.

SeduRebis xerxebi:

1) 111 _ dafaruli eleqtrodiT rkaluri SeduReba 
(РЭД;
2) 114  _ fxvnilgula mavTuliT rkaluri SeduReba 
(СП);
3) 121 _ flusis qveS rklauri SeduReba (СФ);
4) 131 _ inertul airSi dnobadi liTonuri 
eleqtrodiT rkaluri SeduReba (MIG);
5) 135 _ damcav aqtiur airSi cnobadi liTonuri 
eleqtrodiT rkaluri SeduReba (MAG);
6) 136 _ damcav aqtiur airSi fxvnilgula 
mavTuliT rkaluri SeduReba (ПАГ);
7) 141 _ inertul airSi udnobi (volframis) 
eleqtrodiT SeduReba (WIG);
8) 15 _ plazmuri SeduReba (ПС);
9) 311 _ Jangbadacetilenis alis gamoyenebiT 
airuli SeduReba.

misarTi masalebi:

1) nm _ SeduReba misarTi masalebis gareSe;
2) wm _ SeduReba misarTi masalebis gamoyenebiT;
3) A _ eleqtrodi mJava dafarviT;
4) B _ eleqtrodi fuZe dafarviT;
5) C _ eleqtrodi celulozis dafarviT;
6) R _ eleqtrodi rutiluri dafarviT;
7) Rf _ eleqtrodi rutil-mJava dafarviT;
8) RB _ eleqtori rutil-fuZe dafarviT;
9) RC _ eleqtrodi rutil-celulozis dafarviT;
10) S _ sxva tipis dafarva.

SenaduRi nakeris tipebi, saxe da SeduRebis 
Sesrulebis pirobebi:

1) BW _ pirapira nakeri;
2) FW _ kuTxuri nakeri;
3) a _ kuTxuri nakeris mocemuli sisqe;
4) z _ kuTxuri nakeris kaTeti;
5) SS _ SenaduRi nakeris calmxrivi Sesruleba;
6) bs _ SenaduRi nakeris ormxrivi Sesruleba;
7) gb  _ SenaduRi fesvis airis qveS SeduReba;
8) mb _ nakeris SeduReba qvesadebis gamoyenebiT;
9) nb _ nakeris SeduReba qvesadebis gamoyenebis 
gareSe;
10) gg _ SeduReba nakeris fesvis gawmendiT;
11) ng _ SeduReba nakeris fesvis gawmendis gareSe.

Wris siCqaris maxasiaTeblebi

4mm diametris eleqtrodebiT Wris siCqaris sa-
Sualo mniSvneloba; foladisaTvis Ст markis 
(sisqiT 14mm) da 12X18H10T (sisqiT 12mm) -11-12m/sT.

daniSnuleba da gamoyenebis are
eleqtrodi gankuTvnilia WrisaTvis, randvis-

aTvis, naxvretis gaWolvisaTvis, defeqtis adg-
ilebis aRmofxvrisaTvis da foladis (maT So-
ris maRallegirebuli) sxva nakeTobebis, Tujis, 
spilenZisa da aluminis Senadnebis sxmulis de-
feqtebis gamoyvanisaTvis.

SeduRebis reJimi saSemduReblo denis Zala, A

diametri, mm  qveda
vertikaluri da 

Weruli

3,0 65-80 110-170

4,0 90-120 180-260

5,0 130-150 250-350

AHP-3
Wris eleqtrodi AHP-3-∅

damatebiTi cnobebi
eleqtrodebis gamoyeneba zrdis Sromis nayo-

fierebas amoWrasa da xexvasTan SedarebiT. adgi-
li ar aqvs Wris nawiburebis danaxSirbadianebas. 
Wris zedapiri sufTaa. Wris dros gamoyofili 
aerozolebi ar Seicaven toqsikur minarevebs.

mavTulis marka dafarvis saxeoba
CB-08      sast 2246-70 specialuri

saSemduReblo na-
kerebis mdebareoba

denis saxeoba

 cvalebadi deni 
kvebis wyarosagan 
Tavisufali sv-
lis aranaklebi 
70v ZabviT.

 nebismieri po-
larobis mudmivi 
deni.

eleqtrodebi liTonebis WrisaTvis
metalkonstruqciebisa da mowyobilobis monta-

Jisa da remontisas CamosxmiT detalebis damza-
debisas da sxv. liTonebis sxvadasxva xerxiT Wris 
aucilebloba warmoiqmneba. montaJis pirobebSi 
Wris yvelaze xelsayrel meTods, Ria moednebze, Zne-
lad misadgom adgilebSi, samuSaos mcire moculo-
bisas, warmoadgens xeliT rkaluri Wra dafaruli 
eleqtrodebiT. es meTodi ar moiTxovs specialur 
mowyobilobas, Wris adgilas acetilenis SekumSu-
li haeris an Jangbadis mitanas, saSualebas iZleva 
samuSao Catardes damxmare muSebis gareSe.

WrisaTvis aucilebelia maRali TbosimZlavris 
rkalis momcemi specialuri eleqtrodebi. misi 
safari (danafari) unda flobdes maRal Tbomede-
gobas, uzrunvelyofdes gamdnari liTonis Jangvas 
misi Wris zedapiridan advilad moSorebisaTvis, uz-
runvelyofdes maRal higienur maxasiaTeblebs.
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foladebis jgufebi EN287-1-is mixedviT:

indeqsi foladebis saxe da maTi zogierTi mona-
cemi

W01
dabalnaxSirbadiani da daballegire-
buli foladebi, romelTa denadobis zR-
vari normalur temperaturaze ≤355 mpa-s 
tolia da romlebic SeduRebamde winas-
war gaxurebas ar moiTxoven.

W02
denadobis mimarT mdgradi qrommo-
libdeniani da qrommolibdenvanadumi-
ani foladebi, romlebic SeduRebamde 
moiTxoven winaswar gaxurebas, xolo Se-
duRebis Semdeg Termul damuSavebas.

W03
wvrilmarcvlovani (normalizebuli, 
gaumjobesebuli da Termomeqanikurad 
damuSavebuli) foladebi, romelTa 
denadobis zRvari normalur temper-
aturaze ≤366 mpa-s tolia, agreTve 2%-
dan 5%-mde nikelis Semcveli analo-
giurad SeduRebadi foladebi, romle-
bic SeduRebamde winaswar gaxurebas 
moiTxoven.

W04
maRallegirebuli (qromiani, ferituli 
(0 amartensituli) foladebi 2%-dan 
20%-mde qromis SemcvelobiT).

W11
maRallegirebuli austenituri, mxur-
valmtkice da kioroziamedegi, agreTve 
uJangavi austenitur-ferituli da 
asestenitur-martensituri qromnike-
liani foladebi.
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naxazebSi gamoyenebuli xazTa tipebi

224

pirobiTi aRniSvnebi
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liTonis naglini masalebis profilebis pirobiTi grafikuli aRniSvna 
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sarecxi, sabazano da sapirfareSo mowyobilobebis  pirobiTi
grafikuli  aRniSvnebi 
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eleqtrodanadgarebis pirobiTi grafikuli aRniSvnebi    
principul sqemebze 

denis da Zabvis saxe 

dasaxeleba aRniSvna

1. mudmivi deni 

2. cvladi deni 

3. mudmivi da cvladi denebi 

4. uaryofiTi polaroba 

5. dadebiTi polaroba 

eleqtruli energiis wyaroebi 

dasaxeleba aRniSvna

1. galvanuri elementi an akumulatori 

2. galvanuri an akumulatoruli 

elementebisgan Semdgari batarea 

3. eleqtrogeneratori (saerTo aRniSvna) 

dasaxeleba aRniSvna

1. eleqtrokavSiris xazi (sadeni, kabeli, 

salte (saerTo aRniSvnebi) 

2. moqnili sadeniT ganxorcielebuli 

eleqtrokavSiris xazi; 

3. eleqtrokavSiris xazebis gadakveTa 

4. eleqtrokavSiris xazi ganStoebiT 

5. eleqtrokavSiris xazis moxveva 

6. sadenebs Soris izolaciis dazianeba 

7. miwaze izolaciis dazianeba 

8. korpusze izolaciis dazianeba 

9. damiweba 

eleqtrokavSiris xazebi 
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komutaciuri mowyobilobebi da kontaqturi SeerTebebi 

dasaxeleba aRniSvna

1. dnobadi damcveli (saerTo aRniSvna) 

2. sakomutacio mowyobilobis Camketi kontaqti 

(normalurad Ria) 

3. sakomutacio mowyobilobis “ganmrTveli” kontaqti 

(normalurad Caketili) 

4. sakomutacio mowyobilobis gadamrTveli kontaqti 

5.  eleqtrosiTburi reles kontaqti 

6. gasarTi (daSladi) kontaqturi SeerTebis kontaqti 

7. manWvalisebri bude;  

8. araSladi kontaqturi SeerTebis kontaqti  

9. sampolusiani gamomrTveli 

10.  dasaWerRilakiani gasarTi Camketi kontaqtiT 

11.  dasaWerRilakiani gasarTi ganmrTveli kontaqtiT 

12. gasarTi kontaqturi  SeerTeba 

eleqtromeqanikuri mowyobilobis aRmqmeli nawili 

dasaxeleba aRniSvna

1. eleqtromeqanikuri mowyobilobis (magnituri gamSve-

bis) koWa 

2. eleqtrosiTburi reles aRmqmeli nawili 
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dasaxeleba aRniSvna

1. feromagnituri gulari (magnitogamtari)

2.  induqciurobis koWa (droseli) gularis gareSe

3. induqciurobis koWa (droseli) feromagnituri 

gulariT

4. transformatori gularis gareSe

5.  transformatori feromagnituri gulariT 

6. erTfaziani avtotransformatori feromagnituri 

gulariT

koWas induqciuroba, transformatorebi

 eleqtromanqanebi

dasaxeleba aRniSvna

1. eleqtromanqana

2. eleqtroZrava

3. cvladi denis manqanis statoris gragnili, mud-

mivi denis manqanis mimdevrobiTi agznebis grag-

nili

4. mudmivi denis manqanis paraleluri agznebis 

gragnili, damoukidebeli agznebis gragnili

5. damatebiTi polusebis gragnili

6. statori, statoris gragnili  

7. mokledCarTuli gragniliani rotori 

8. gragniliani, koleqtoriani da jagrisiani 

rotori
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ganaTebis da sasignalo naTurebi

dasaxeleba aRniSvna

1. mzomi maCvenebeli xelsawyo  

2. mzomi maregistrirebeli xelsawyo 

3. mzomi maintegrirebeli xelsawyo 

(eleqtromricxveli)

4. mzomi xelsawyos denis gragnili 

5. mzomi xelsawyos Zabvis gragnili 

eleqtrosazomi xelsawyoebi

dasaxeleba aRniSvna

1. varvarebis naTura, ganaTebisa da sasignalo 

2. sasignalo naTura 

3. ganaTebisa da sasignalo airganmuxtvis naTura 

4. amamuSavebeli (luminescenciuri naTurebisaTvis) 

5. eleqtrozari 

6. eleqtrosirena 

7. sayviri 
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eleqtrodanadgarebis pirobiTi grafikuli aRniSvnebi 
arqiteqturul sqemebze

xazebis, sadenebisa da densadenebis aRniSvnebi

1. sadenis  zogadi aRniSvna

2. 110 voltiani mudmivi denis xazi

3. 50 herciani, 380 voltiani Zabviani samfaziani 

cvladi denis xazi

4. 50 herciani, 6 kilovatiani cvladi denis wredi, 

romelic Sesrulebulia 120mm2 kveTis AAB markis

samZarRviani kabeliT kedelze

5. mudmivi denis xazi, romelic Sesrulebulia 

iatakSi ganlagebuli plastmasis 40 mm diametris 

milSi gatarebuli 50 mm2 kveTis A P markis ori 

calZarRva sadeniT

6. damiwebisa da danulebis xazebi

7. gruntSi Casobili milis dammiweblebi

8. damiwebis magistralebad gamoyenebuli liTonis 

konstruqciebi

9. marTvis, kontrolisa da gazomvis wredis xazebi

10. a. avariuli da dacvis ganaTebis qselebis xazebi;

10. b. igive 36 V da naklebi Zabvis SemTxvevaSi

11. samuSao ganaTebis xazi

12. radiomauwyeblobis xazi

13. televiziis xazi

14. araizolirebuli salteebiT, lentebiTa da 

sadenebiT gayvanili xazebi

15. daxuruli saltis gamtarebi dgarebze

16. daxuruli saltis gamtarebi sakidebze

dasaxeleba aRniSvna
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17. daxuruli saltis gamtarebi kronSteinebze

18. troleibusis xazebi

19. moqnili sadenebi

20. trosis sadenebi

21.a. xazi adis ufro maRal niSnulze

21.b. xazi Camodis ufro maRali niSnulidan

22.a. xazi Cadis ufro dabal niSnulze

22.b. xazi amodis ufro dabali niSnulidan

23.a. sadeni kveTs niSnuls zemodan qvemoT

23.b. sadeni kveTs niSnuls qvemodan zemoT

24. sadenis Ria gayvana baTqaSze

25. sadenis gayvana baTqaSis qveS

26. sadenis gayvana iatakSi

27. sadenis gayvana iatakqveS

28. sadenis gayvana milebSi

29. sadenis gayvana plintusis qveS

30. sadenis gayvana RarSi

31. sadenis gayvana izolatorebze

32. kabelis sadenebi

33. kabelis arxi

34. kabelis tranSea

dasaxeleba aRniSvna
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35. kabelis bloki

36. kabelis gvirabi

37. kabelis Wa

38. gvirabis liuki kabelisaTvis

39. milebSi gayvanili sadenebi, mili gayvanilia Riad

40. mili gayvanilia dafarulad (betonSi, iatakSi, 

gruntSi)  Cadebis niSnulis miTiTebiT

41. sadenebi gadaxurvis qveS gatarebul milebSi

42. Riad gayvanili milebis nakadi

43. dafarulad gayvanili milebis nakadi

44. gadaxurvis qveS gayvanili milebis nakadi

45. zemoT, +0.5 niSnulze aRmarTuli mili

46. qvemoT, -0.2 niSnulze mimarTuli mili

dasaxeleba aRniSvna
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eleqtrodanadgarebis, aparatebisa da mowyobilobebis  pirobiTi 

grafikuli aRniSvnebi

1. eleqtromowyobilobis saerTo aRniSvna

2. cifri 8 – specifikaciaSi poziciis nomeri, romelSic 

miTiTebulia eleqtromowyobilobis dasaxeleba

3. generatoriani mowyobiloba  (zogadi aRniSvna)

4. eleqtroZraviani mowyobiloba  (zogadi aRniSvna)

5. mravalZraviani amZravis mqone mowyobiloba 

6. Zrava-generatori

7. gammarTveli (zogadi aRniSvna)

8. transformatoriani mowyobiloba  (zogadi aRniSvna)

9. mowyobiloba, romelSic ori transformatoria

10. trasformatoruli qvesadguri (zogadi aRniSvna)

11. Ria qvesadguri

12. daxuruli qvesadguri

13. gadasaadgilebeli qvesadguri

14. kondensatoruli batarea

15. akumulatoruli batarea

16. eleqtrogamaTbobeli mowyobiloba (zogadi aRniSvna)

17. mravalZraviani amZravis mqone mowyobiloba 

dasaxeleba aRniSvna
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18. eleqtroqura

19. macivari

20. sarecxi manqana

21. ventilatori

22. saSrobi

23. wylis eleqtrogamacxelebeli

24. WurWlis sarecxi manqana

25. calmxrivi momsaxurebis fari

26. gamanawilebeli fari (magaliTad, erTi SemyvaniT da 

oTxi gamomyvaniT)

27. gamanaTebeli kolofi. wre SeiZleba ar Caixatos

28. ramodenime panelisagan Semdgari fari

29. ormxrivi momsaxureobis fari 

30. Seyvanilobis kolofi

31. gamrTavi SeerTeba;

32. damcav kontaqtiani Stefseluri SeerTeba 

33. Semyvani kolofi momWerebis gareSe

34. Semyvani kolofi momWerebiT

35. eleqtroZravas amamuSavebeli mowyobilobis zogadi 

aRniSvna

36. kontaqtoris aRniSvna

37. sampolusiani kontaqtoris aRniSvna 

dasaxeleba aRniSvna
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38. varskvlavidan samkuTxedze kontaqtoruli 

gadamrTvelis aRniSvna

39. varskvlavidan samkuTxedze gadamrTveli

40. amomrTvelis zogadi aRniSvna

41. sampolusiani amomrTveli

42. orpolusiani gadamrTveli

43. denis mimarTulebis Semcvleli gadamrTveli

44. damcavi amomrTveli

45. maqsimaluri denis sampolusiani damcavi

46. Rilakiani amomrTveli

47. posti 2 Rilakian gamomrTvelze

48. posti 2 Rilakian gamomrTvelze 2 sasignalo 

naTuriT

49. amomrTveli centridanuli amZraviT

50. amomrTveli drois dayenebiT

51. amomrTveli eleqtromagnituri amZraviT

52. temperaturuli amomrTveli

53. tivtiviani amomrTveli

dasaxeleba aRniSvna
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eleqtromowyobilobisa da aparaturis  pirobiTi grafikuli aRniSvna 

arqiteqturul sqemaze  

1. jgufuri samuSao ganaTebis fari

2. jgufuri saavario ganaTebis fari

3. zari

4. avtomaturi amomrTveli

5. marTvis yuTi

6. kedlis masra

7. Sesakidi masra

8. Weris masra

9. magnituri amamuSavebeli

10. marTvis Rilaki

11. mcire simZlavris transformatori

12. Stefselis rozeti Ria gayvanilobisaTvis

13. orpolusiani gaorwverebuli rozeti Ria

gayvanilobisaTvis

14. rozeti damcavi kontaqtiT Ria gayvanilobisaTvis

15. sampolusiani rozeti damcavi kontaqtiT Ria 

gayvanilobisaTvis

16. Stefselis rozeti hermetuli SesrulebiT

17. damcav kontaqtiani Stefselis rozeti hermetuli Ses-

rulebiT

dasaxeleba aRniSvna
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18. orpolusiani rozeti daxuruli gayvanilobisaTvis

19. orpolusiani  gaorwverebuli rozeti daxuruli 

gayvanilobisaTvis

20. orpolusiani rozeti damcavi kontaqtiT daxuruli 

gayvanilobisaTvis

21. sampolusiani rozeti damcavi kontaqtiT daxuruli 

gayvanilobisaTvis

22. orpolusiani gaorwverebuli dacvis amaRlebuli xarisxi

23. sampolusiani damcavi kontaqtiT

24. erTpolusiani amomrTveli Ria gayvanilobisaTvis

25. orpolusiani amomrTveli Ria gayvanilobisaTvis

26. sampolusiani amomrTveli Ria gayvanilobisaTvis

27. erTpolusiani gaorwverebuli amomrTveli Ria 

gayvanilobisTvis

28. erTpolusiani CaSenebuli amomrTveli Ria 

gayvanilobisaTvis

29. orpolusiani gaorwverebuli amomrTveli Ria 

gayvanilobisaTvis

30. erTpolusiani amomrTveli daxuruli gayvanilobisaTvis

31. orpolusiani amomrTveli daxuruli gayvanilobisaTvis

32. sampolusiani amomrTveli daxuruli gayvanilobisaTvis

33. erTpolusiani gaorwverebuli amomrTveli daxuruli 

gayvanilobisaTvis

34. erTpolusiani CaSenebuli amomrTveli daxuruli 

gayvanilobisaTvis

35. orpolusiani amomrTveli dacvis amaRlebuli xarisxiT

dasaxeleba aRniSvna
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36. erTpolusiani gadamrTveli

37. erTpolusiani gadamrTveli dacvis amaRlebuli 

xarisxiT

38. orpolusiani gadamrTveli

39. sampolusiani gadamrTveli

40. sampolusiani gadamrTveli dacvis amaRlebuli 

xarisxiT

41. amomrTveli da Stefselis rozeti

42. ori amomrTveli da rozeti

43. sami amomrTveli da rozeti

44. Weris abrebi

a) varvaris naTurebi;

b) luminescenciuri lampebi

45. Sekiduli abrebi

a) varvaris naTurebi;

b) luminescenciuri lampebi

46. kedlis abrebi

a) varvaris naTurebi;

b) luminescenciuri lampebi

47. CaSenebuli abrebi

a) varvarebis naTurebi;

b) luminescenciuri lampebi

48. luminescenciuri abrebis xazi

49. abrebis saerTo aRniSvna

50. abrebi varvaris naTurebiT

dasaxeleba aRniSvna
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51. abra Zabvis regulirebiT

52. avariuli ganaTebis abra

53. kombinirebuli abra

54. abra gamSvebi mowyobilobis gareSe

55. proJeqtori

56. proJeqtoris zogadi aRniSvna

57. mofenili Suqis proJeqtori

58. mimarTuli Suqis proJeqtori

dasaxeleba aRniSvna
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didi madloba TanamSromlobisaTvis

xeliT eleqtrorkaluri SeduRebis saxelmZRvanelo mravali adamianis 
urTierTTanamSromlobis Sedegia. saqarTvelos ganaTlebisa da mecnierebis 
saministrosa da profesiuli ganaTlebis centrebis direqtorebTan mWidro 
TanamSromlobam didi roli Seasrula saxelmZRvanelos SeqmnaSi. saxelmZR-
vanelo Sedgenil da dabeWdil iqna USAID–is mier dafinansebuli “profesi-
uli ganaTlebis proeqtis” mier (VEP). saxelmZRvanelos sxvadasxva nawilebis 
SemuSavebaSi monawileobdnen samSeneblo dargSi moRvawe specialistebi da 
saerTaSoriso eqspertebi.

winamdebare saxelmZRvanelo mravali adamianis Sromis Sedegia. maT am  
saxelmZRvanelos SeqmniT Tavisi wvlili Seitanes saqarTveloSi ganaTlebis 
xarisxis amaRlebaSi. “profesiuli ganaTlebis proeqts” (VEP) surs,  Tavisi 
madliereba gamoxatos qvemoT CamoTvlili pirovnebebis da organizaciebis 
mimarT, vinc monawileobda saxelmZRvanelos SeqmnaSi: 

•	 giorgi nacvliSvili, monawileobda saxelmZRvanelos SemuSavebaSi;

•	 ramaz nacvliSvili, fotografi, gadaiRo  Tbilisis profesiuli swav-
lebis kolej “speqtrSi” moqmedi SemduRebelTa saswavlo kursis stu-
dentebis  fotoebi;

•	 medea bazaZe, redaqtori;

•	 “Wood Service” da“Menointernational”, romlebmac mogvawodes arqiteqturu-
li naxazebi;

•	 	e. patonis saxelobis SeduRebisa da monaTesave teqnologiebis saqarT-
velo-ukrainis saerTaSoriso samecniero-teqnikuri centri “intervel-
di”, romelmac mogvawoda saxelmZRvanelos SeqmnisaTvis saWiro masa-
lebi;

•	 nensi parksi, nikoloz CaCxiani, saba sariSvili, naTia mRebriSvili, 
lela ruxaZe, giorgi frangiSvili, nuca goguaZe, viqtoria gaCeCilaZe, 
beqa xaCaturovi, koba fetviaSvili; “kvlevis amerikuli institutebis” 
koleqtivi, romelmac mravali saaTi miuZRvna saxelmZRvanelos Seqmnas.

saxelmZRvanelos Seqmna SeuZlebeli iqneboda amerikeli xalxis mxardaWer-
is gareSe, romelic ganxorcielda amerikis SeerTebuli Statebis saerTaSor-
iso ganviTarebis saagentos meSveobiT.

USAID–is profesiuli ganaTlebis proeqti saqarTveloSi


