
This is a file in the Digital South Caucasus Colletion (DSCC) project:

Author: Inanishvili, Givi
Title: ქართული მეტალურგიის სათავეებთან (ძვ. წ. IV-I ათასწლეულები –

K’art’uli metalurgiis sat’aveebt’an (żv. c. IV-I at’ascleulebi

The DSCC is part of the Ancient World Digital Library hosted by the Institute
for the Study of the Ancient World Library.

The Georgian National Museum has granted permission to the Institute for the
Study of the Ancient World of New York University to publish this material
electronically in the Digital South Caucasus Collection (DSCC). We are making
such material available on a noncommercial basis for research and educational
purposes in an effort to expand access to thinly-held and/or out-of-print material
related to the study of the ancient world. If you wish to use copyrighted material
from this site for purposes beyond those in accordance with fair use (Title 17
U.S.C. Section 107), you must obtain permission from the Georgian National
Museum. We respect the intellectual property rights of others. If you believe
that you own the copyright to the material made available on this site, please
see our takedown policy: http:/dcaa.hosting.nyu.edu/takedown-notice

DIGITAL SOUTH CAUCASUS COLLECTION

DSCC

http://dcaa.hosting.nyu.edu/
http://dcaa.hosting.nyu.edu/dscc
http://dlib.nyu.edu/ancientworld/
https://isaw.nyu.edu/library
https://isaw.nyu.edu/library
https://www.aejm.org/members/georgian-national-museum/
http://dcaa.hosting.nyu.edu/dscc/
https://www.copyright.gov/title17/92chap1.html
https://www.copyright.gov/title17/92chap1.html
https://www.aejm.org/members/georgian-national-museum/
https://www.aejm.org/members/georgian-national-museum/
http:/dcaa.hosting.nyu.edu/takedown-notice
http:/dcaa.hosting.nyu.edu/takedown-notice
http://dcaa.hosting.nyu.edu/dscc/




 1 

ანოტაცია 
 

განხილულია საქართველოს ტერიტორიაზე არქეოლოგიური გათხრებით 

აღმოჩენილი, კომპლექსურად შესწავლილი მეტალურგიული წარმოების ძეგლები, 

რომლებიც ქართველთა წინაპარი მოდგმის, თუბალ კაინთა - „კვერით ხუროთა, რკინისა 

და რვალის მჭედელთა“ მრავალსაუკუნოვან მატიანეს უკავშირდება და მათი 

შემოქმედების ნაკვალევს დღემდე ინახავს. 

ძვ.წ. IV-I ათასწლეულების პერიოდში ფუნქციონირებადი უძველესი 

მეტალურგიული ცენტრები, ადგილობრივი სპილენძის, დარიშხნის, ანთიმონის, 

რკინის, ვერცხლის, ოქროს და პოლიმეტალურ საბადოთა გადამუშავებით, 

მაღალხარისხოვანი სპილენძ-ბრინჯაოს და რკინა-ფოლადის ხელადს ამზადებდნენ, 

ძვირფას ლითონთა მაღალმხატვრულ შედევრებს ქმნიდნენ.  

მოცემულია სამხრეთ კავკასიის რეგიონში, ბრინჯაო-რკინისა და ანტიკური ხანის 

ლოკალურ კულტურათა განვითარების თითოეულ ეტაპზე, ცალკეული 

მეტალურგიული კერებისა და გაერთიანებული მეტალურგიული ცენტრების 

ჩამოყალიბების ისტორიული სურათი, რაც გამოკვლეული ობიექტების სამუშაო 

ორგანიზაციისა და წარმოების ტექნიკურ-ტექნოლოგიური მახასიათებლების 

მეცნიერულ-ექსპერიმენტული ანალიზით იყო შესაძლებელი. 

უძველესი მეტალურგიული წარმოების ინტერდისციპლინარულმა შესწავლამ 

ცხადყო მატერიალური კულტურის ძეგლთა კვლევის შედეგების სრული შესაბამისობა 

დღემდე არსებული წერილობითი წყაროების მონაცემებთან. 

 

 

Annotation 

 
  Monuments of mettalurgical industry exposed by archaeological excavations on the territory 

of Georgia and studied by complex methods have been considered which are associated with 

the multicentury chronicle of forefathers of Georgians, Tubal Kains, „hammer smiths, iron and 

bronze  farriers“ , which preserve  traces of their creative work till now.  

      Ancient metallurgical centers functioning in the IV-I millenium B.C. made high-quality 

copper-bronze and iron-steel hand-made objects and created highly artistic masterpieces of 

precious metals by working of  local copper, arsenic, antimony, iron, silver, gold and polymetal 

ores.   

       Historical picture of  the the process of formation of separate metallurgical hearths and 

amalgamated metallurgical centers of the South Caucasus region is offered at each stage of 

development of local cultures  of  bronze-iron and antique era, which became possible  by 

scientific-experimental analysis of labor organization and technical-technological 

characteristics of the studied objects.  

       Interdisciplinary study of ancient metallurgical industry proved  full compliance of  the 

results of material-cultural monuments  with the data of currently available written sources.   
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ganxilulia saqarTvelos teritoriaze arqeologiuri gaTxrebiT 
aRmoCenili, kompleqsurad Seswavlili metalurgiuli warmoebis Zeglebi, 
romlebic qarTvelTa winapari modgmis, Tubal kainTa - `kveriT xuroTa, 
rkinisa da rvalis mWedelTa~ mravalsaukunovan matianes ukavSirdeba da 
maTi Semoqmedebis nakvalevs dRemde inaxavs. 

Zv. w. IV-I aTaswleulebis periodSi funqcionirebadi uZvelesi 
metalurgiuli centrebi, adgilobrivi spilenZis, dariSxnis, anTimonis, 
rkinis, vercxlis, oqros da polimetalur sabadoTa gadamuSavebiT, 
maRalxarisxovani spilenZ-brinjaos da rkina-foladis xelads amzadebdnen, 
Zvirfas liTonTa maRalmxatvrul Sedevrebs qmnidnen. 

mocemulia samxreT kavkasiis regionSi, brinjao-rkinisa da antikuri 
xanis lokalur kulturaTa ganviTarebis TiToeul etapze, calkeuli 
metalurgiuli kerebisa da gaerTianebuli metalurgiuli centrebis 
Camoyalibebis istoriuli suraTi, rac gamokvleuli obieqtebis samuSao 
organizaciisa da warmoebis teqnikur-teqnologiuri maxasiaTeblebis 
mecnierul-eqsperimentuli analiziT iyo SesaZlebeli. 

uZvelesi metalurgiuli warmoebis interdisciplinurma Seswavlam 
cxadyo materialuri kulturis ZeglTa kvlevis Sedegebis sruli 
Sesabamisoba dRemde arsebuli werilobiTi wyaroebis monacemebTan. 
 

redaqtori: 
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S e s a v a l i 

 

preistoriuli da istoriuli periodebis civilizacia warmoudgenelia 

liTonis warmoebis gareSe. spilenZ-brinjaos da rkina-foladis 

metalurgia, meurneobis sxva wamyvan dargebTan erTad, materialuri 

kulturis ganviTarebis safuZvels qmnis. 

saqarTveloSi metalurgiuli warmoebis aTviseba-ganviTarebis sakiTxi 

Zveli msoflios teqnikis istoriisagan ganuyofelia da misi erT-erTi 

Semadgeneli nawilia. mniSvnelovania misi adgili kavkasia-wina aziis 

socialur-kulturuli da ekonomikuri urTierTobebis kanonzomieri 

istoriuli ganviTarebis procesSi. 

TiTqmis erTi saukunea, rac kavkasiisa da, kerZod, saqarTvelos 

uZvelesi metalurgiuli warmoebis Seswavla, kvleva-Zieba mimdinareobs. es 

regioni mecnierulad saintereso obieqtia Zveli msoflios materialuri 

kulturis cnobil ZeglTa Soris. gansakuTrebiT aRsaniSnavia 

metalurgiasa-liTondamuSavebasTan dakavSirebuli arqeologiuri 

monapovari, romelic kacobriobis arsebobis TiTqmis yvela ZiriTad 

periods moicavs. liTonis aRmoCenis, damuSavebisa da gamoyenebis kultura 

aq uZvelesi droidan momdinareobs, samTo-metalurgiuli da liTon-

damuSavebis codna-gamocdilebis srulyofisa da farTod gavrcelebis 

aucilebel pirobebs qmnis, rac adgilobrivi Tu mosuli sazogadoebis 

socialur-ekonomikuri ganviTarebis maRali doniT ganisazRvreba. 

saqarTvelos teritoriaze arqeologiurad aRmoCenili da Seswavlili 

warmoebis Zeglebi, metalurgiuli da liTondamuSavebis saxelosnoebis 

funqcionirebis amsaxveli obieqtebi teqnikis istoriis didi SenaZenia da 

msoflio civilizaciis erTian sistemaSi saTanado adgili ukaviaT. 

spilenZis, rkinis, anTimonis, dariSxnis, kalis, oqros, vercxlis da maT 

SenadnobTa bazaze miRebuli masalebis metalurgiisa da liTonwarmoebis 

istoriis sakiTxebi paleometalurgiis amsaxvel arqeologiur ZeglebTanaa 

dakavSirebuli. uZvelesi metalurgiuli gaerTianebebis Casaxva-ganviTarebis 

Zireul sakiTxTa kvlevaSi mniSvnelovani adgili, Tanamedrove sabunebis-

metyvelo da teqnikur mecnierebaTa miRwevebis gamoyenebiT, Sesrulebul 

Zeglebis kompleqsur analizs ekuTvnis. gasuli saukunis pirvel naxevarSi 



 6 

arqeologiuri mecniereba metalurgiuli warmoebisa da liTondamuSavebis 

amsaxveli Zeglebis mcire raodenobis obieqtebs icnobda. momdevno wlebSi 

saqarTvelos teritoriaze ganxorcielebulma farTo savele-arqeolo-

giurma samuSaoebma feradi da Savi metalurgiis, Zvirfasi liTonebis 

aTviseba-ganviTarebis problemis ganmsazRvreli mravalferovani masala 

warmoaCina. aseTi materialuri kulturis Zeglebi metalurgiuli warmoebis 

sakvanZo sakiTxTa istoriul-metalurgiuli da arqeologiur-teqnologiuri 

SeswavlisaTvis mniSvnelovan informacias moicavs. 

saqarTvelos mTisa da mTis wina zonis geografiul sivrceSi, 

kompleqsuri eqspediciebis mier gaSlili savele arqeologiuri kvleva-

ZiebiT, metalurgiul da liTondammuSavebel warmoebasTan dakavSirebuli 

pirvelxarisxovani Zeglebia mikvleuli. afxazeTis, svaneTis, raWis, aWaris, 

guriis, kaxeTisa da qarTlis mTian zolSi aRmoCenilia spilenZ-brinjaosa 

da oqros warmoebasTan dakavSirebuli samTo-metalurgiuli kompleqsebi. 

gansakuTrebuli mecnieruli kvlevis sagani gaxda centraluri kavkasionis 

samxreT kalTebze da mcire kavkasionis mTian zolSi arsebuli brinjao-

rkinis xanis Zeglebi (g. gobejiSvili, S. CarTolani, T. mujiri). 

gasuli saukunis 80-ian wlebSi qvemo qarTlis regionSi, bolnisis 

raionis teritoriaze mikvleulia oqros dasamuSavebeli maRaro-

gamonamuSevrebi (T. mujiri, m. kvirikaZe), Seswavlilia winareantikuri 

periodis rkinis metalurgiuli warmoebis Zeglebi (i. gZeliSvili). 

arqeologiuri aRmoCenebiT dadasturebul iqna baTum-qobuleTis raionebis 

teritoriaze ganlagebuli Zv. w I aTaswleulis rkinis sadnob saxelosnoTa 

jgufi (i. gZeliSvili, d. xaxutaiSvili). 

rkinis metalurgiuli warmoebis Seswavlis mniSvnelovani SedegebiT 

aRiniSna, 1970-1980 wlebSi arqeologiuri Ziebis Sedegad, samxreT-

aRmosavleT Savi zRvis sanapiro zolSi ramdenime aTeuli saxelosno obie-

qtis Semcveli Zeglebis aRmoCenac, romelTa funqcionirebis periodi  Zv.  

w.  II  aTaswleulis  miwurulidan  antikur xanamde iyo (d. xaxutaiSvili). 

gasuli saukunis 70_80-ian wlebSi, saqarTvelos metalogenur raionebSi 

saqarTvelos mecnierebaTa akademiis arqeologiuri kvlevis centrisa da 

samTo meqanikis institutis mecnier-TanamSromelTa monawileobiT ramdenime 

savele-arqeologiuri kompleqsuri eqspedicia ganxorcielda. eqspedicia 

dakompleqtebuli iyo arqeologiis (g. gobejiSvili, b. maisuraZe, d. 
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gogelia, r. papuaSvili), geologiis (i. lagvilava, g. korinTeli, v. 

rexviaSvili, T. gavaSeli), samTo saqmis (T. mujiri) da metalurgiis (g. 

inaniSvili) specialistebiT. Seswavlilia centralur kavkasionze ganla-

gebuli raWis mTianeTis (mdinareebis _ rionisa da CveSuris saTaveebi), 

alaznis gaRma kaxeTis mTianeTis (mdinareebis _ storis, didxevis, lopotis 

da maTi Senakadebis zemo welis spilenZis gamadnebaTa sistema) da mcire 

kavkasionis zonaSi moqceuli aWara-guriis mTianeTis (mdinareebis _ 

sufsisa da natanebis saTaveebi), samxreT saqarTvelos (bolnisis raionis 

abulmulgis sabadoTa sistema) teritoriaze arsebuli uZvelesi maRaro-

gamonamuSevrebi, brinjao-rkinis xanis samTamadno da metalurgiuli 

warmoebis Semcveli arqeologiuri Zeglebi. 

qvemo qarTlSi, bolnisis raionSi, uaxlesi arqeologiuri monacemebiT, 

saydrisis monakveTze, oqros warmoebasTan dakavSirebuli arqeologiuri 

samuSaoebi Caatara saqarTvelo-germaniis erToblivma eqspediciam, 

romelmac aq oqros sabadoTa uZveles maRaroebs miakvlia (i. RambaSiZe, a. 

hauptmani). 

saqarTvelos teritoriaze aRmoCenili metalurgiuli da 

liTondamuSavebis kerebis arqeologiuri da teqnologiuri Seswavlis 

Sedegebis amsaxveli masala, ganxilulia monografiul gamokvlevebSi 

(Иессен А. А., Деген-Ковалевский Б.Е., 1935; Гобеджишвили Г.Ф. 1952; Тавадзе Ф. Н., 

Сакварелидзе Т. Н. 1959; Гзелишвили И. А. 1964; Хахутаишвили Д. А. 1987;Чартолани Ш. Г. 

1989) da mecnierul naSromebSi (Гобеджишвили Г. Ф., САНГ, ХIII, 3, 1952 (193-190); 

TavaZe f., sayvareliZe T., abesaZe c., dvali T.  smamiS, 11, 1961 (95-108); 

gZeliSvili i. sdsZ, I, Tb., 1964 (29-44); xaxutaiSvili d. sdsZ, I, Tb., 1964 (45-

58); gobejiSvili g., mujiri T., inaniSvili g., maisuraZe b., smam, 111, #2, 1983 

(441-443); Тавадзе Ф. Н., Инанишвили Г. В., Сакварелидзе Т. Н., Загю Т. Н., ИН, Тб., 1984 

(20-25);  maisuraZe b., inaniSvili g. macne, #3, Tb., 1984 (86-89); inaniSvili g., 

CarTolani S., maisuraZe b., gobejiSvili g., mujiri T. Ziebani #2, Tb. 1998 

(52-62); Инанишвили Г. В. Маисурадзе В. Г., Гобеджишвили Г. Г.,  Муджири Т. П., РА, №3, 

М., 2001 (18-24);  inaniSvili g., guria, III, Tb., 2001 (45-61); Maisuradze B., 

Gobedschichwili G. Georgien-Katalog, Bochum, 2001 (130-134); Inanishvili G., Georgien-

Katalog, Bochum, 2001 (142-149); Inanishvili G., Metalla -14, Bochum, 2007 (1-62); Gambashidze 
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I., et al, Tbilisi, 2010; sixaruliZe n., inaniSvili g., Cagunava r. smam, 169, #3, 2004 

(649-651) da sxva. 

teqnikis istoriis sakiTxTa Tanamedrove SefasebiT, metalurgiuli 

warmoebis istoriul-teqnologiuri Seswavlis probleba, savele-

laboratoriul sakvlevaZiebo samuSaoebTan erTad, am Zeglebis mecnieruli 

Sefasebisa da kavkasia-wina aziis istoriul-ekonomikuri ganviTarebis 

sistemaSi maTi adgilis gansazRvras iTavaliswinebs. amdenad, aRniSnuli 

Zeglebis kompleqsuri kvlevis Sedegebi istoriul-sainJinro, sawarmoo-

ekonomikur da sxva mimarTulebaTa monacemebis ganzogadebas, maT Soris 

mniSvnelovan xarisxobriv da raodenobriv kanonzomierebaTa dadgenas moi-

Txovs. 

mimdinare periodSi, Catarda brinjaosa da rkinis metalurgiul 

warmoebasTan dakavSirebuli arqeologiuri masalis, warmoebis narCenebis 

analizi, dadginda metalurgiuli quris teqnologiuri ganviTarebis 

sawarmoo maCveneblebi; Tanamedrove eqsperimentuli modelirebiT dazustda 

Zveli metalurgiisa da liTondamuSavebis teqnika-teqnologiis parametrebi, 

rac feradi, Zvirfasi da Savi liTonebis mopoveba-miReba-damuSavebis 

istoriul movlenaTa axleburi warmodgenis saSualebas iZleva. 
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1. sakiTxis Seswavlis istoria 

 

saqarTvelo-kavkasia-wina aziis uZvelesi metalurgiuli warmoebis, 

liTondamuSavebis istoriis amsaxveli masalebi daculia werilobiT da 

eTnografiul wyaroebSi, Tavmoyrilia paleometalurgiasTan dakavSirebul 

materialuri kulturis ZeglebSi. 

ZvelaRmosavluri da antikuri werilobiTi wyaroebis mixedviT, cnobili 

metalurgi tomebiT dasaxlebuli samxreT kavkasiis teritoria, Zvel 

msoflioSi, maRalxarisxovani spilenZ-brinjaosa da rkina-foladis miReba-

damuSavebis xelovnebis Semqmneli istoriuli regionia. 

werilobiT wyaroebSi daculi cnobebi ZiriTadad kolxeTs da mis 

mezobel raionebs Seexeba. urartul epigrafikaSi rkina mxolod erTxel 

ixsenieba kulxasTan kavSirSi. urartus mefe sardur II-m (Zv. w. VIII s.) 

dalaSqra kulxas qveyana, samefo qalaqi ildamuSa da gaakeTebina rkinis 

beWedi. es cnoba am raionSi rkinis metalurgiis arsebobis mowmobas unda 

warmoadgendes, warweraSi miTiTebuli rkinis beWedi ki _ damzadebuli 

unda iyos adgilobrivi xelosnebis mier, romlebic liTondamuSavebiT 

iyvnen ganTqmuli (Меликишвили, 1954. gv. 334; 1959. gv. 199). 

qarTvel metalurg tomTa saqmianobasTan dakavSirebiT yuradReba mieqca 

bibliis cnobas Tubalkainis Sesaxeb; bibliis Tubalkaini asuruli 

wyaroebis tabalsa da antikuri (berZnuli) wyaroebis tibarenebs 

Seesabameba. SesaqmeTa IV wignSi aRniSnulia, rom `Tubalkaini ese iyo 

kveriT xuroi mWedeli rvalisa da rkinisa~, xolo, rogorc ezekielis 

tvirosis godebaSi daculi cnobidan Cans, Tobeli spilenZ-brinjaos 

warmoebaSic yofila daxelovnebuli. rogorc avtori SeniSnavs, `iavani, 

Tobali da mosox vaWrobdnen Sen Soris sulebsa kacTasa da WurWelni 

rvalisani miscnes savaWrod Senda~ (Sesaqme, IV, 22). cnobili xdeba, rom 

qarTvel metalurgTa naxelavi, rvalis nawarmi savaWrod axlobel da 

Soreul qveynebSic gadioda (javaxiSvili, 1960, gv. 24; afaqiZe, 1970, gv. 731). 

aRniSnuli viTareba Seqmnili produqtis realizaciisa da Zveli msoflios 

savaWro urTierTobaTa qselSi Tavisi kuTvnili adgilis damkvidrebas 

ganapirobebda. specialistebis azriT, asuruli wyaroebis tabalis 

tibarenebTan gaigiveba damajerebelia. aseve, tabalis SemadgenlobaSi 
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qarTuli modgmis tibarenebis erT Semadgenel nawilad warmodgena 

dasaSvebia (Меликишвили, 1959. gv. 76). 

qarTvel tomTa metalurgiaze SedarebiT ufro vrceli cnobebi aqvT 

berZen avtorebs, romlebic samxreT-aRmosavleT SavizRvispireTs Seexeba. 

metalurg tomTagan aq konkretulad miTiTebulia xalibebi (xaldebi) da 

mosinikebi, romelTagan pirvelni rkinis, xolo meoreni _ spilenZis 

warmoebaSi yofilan daxelovnebuli. xalibebisa da mosinikebis Sesaxeb 

cnobebi Seexeba maT sacxovriss, cxovrebis wess, spilenZis da rkinis 

metalurgiasa da liTondamuSavebaSi maT damsaxurebas. 

p. uslarma miuTiTa egeosis auzis qveynebis meurneobaSi xaliburi 

rkinis did mniSvnelobaze da aRniSna, rom foladis berZnuli saxelwodeba 

`xalifs~ xalibTa satomo saxelidan unda iyos warmomdgari (Услар, 1881, gv. 

293-312; Меликишвили, 1959. gv. 227). 

xalibTa Sesaxeb uZveles literaturul cnobas homerosis `iliadaSi~ 

vkiTxulobT: `odiosi da epistroposi mouZRodnen aliZonebs, Soreuli 

alibedan, sadac aris vercxlis sabado~. straboni am cnobasTan 

dakavSirebiT aRniSnavs, rom `maT uwin erqvaT alibebi xalibebis nacvlad~. 

amave dros cnobilia is faqtic, rom homerosis alibebi samxreT 

SavizRvispireTSi mosaxleobdnen (Homer, Iliada, II, 856; Strabo, XII, 3, 20). 

hekate mileTels (Zv. w. VI) konkretuli cnoba moepoveba xalibTa 

sacxovrisis Sesaxeb, magram arafers ambobs maT saqmianobaze. amave dros 

mileTelis Tanamedroves, tragikos esqiles (Zv. w. V s.) `mijaWvul 

promeTeSi~ miTiTebuli aqvs `rkinis dammuSavebeli xalibebi~ (Hecat, gv. 195-

196; ВДИ, #1, 1947, gv. 301). 

evripides (Zv. w. V s.) tragedia `alkestidaSi~ miTiTebulia `rkina 

xalibTa qveyanaSi~, ganmartebulia `xalibebi xalxia pontoSi, sadac aris 

rkinis maRaroebi~ (Латышев, 1947. gv. 288, 292). 

xalib-metalurgTa Sesaxeb pirveli konkretuli cnoba mocemulia 

qsenofontes `anabazisSi~, sadac Zv. w. V saukunis miwurulis mdgomareobaa 

asaxuli. mosinikTa qveynis ukidures dasavleT nawilSi qsenofonte 

adasturebs mosinikebis qveSevrdomi xalibebis arsebobas: `xalibebi 

mcirericxovani da mosinikebis qveSevrdomebi arian; cxovroben upiratesad 
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rkinis mopovebiTa da damuSavebiT~. (Xenoph, Anabas, V, 5. 1-2;  miqelaZe, 1967, gv. 

106). 

pirveli arsebuli cnoba rkina-foladis damzadebis xaliburi wesis 

Sesaxeb moipoveba fsevdo aristoteles (Zv. w. IV s.) naSromSi `saocar xmaTa 

Sesaxeb~. `gadmogvcemen xaliburi da amisuri rkinis sruliad Tavisebur 

warmomavlobaze, igi monaTxrobTa mixedviT, miiReba mdinaris mier 

Camotanili qviSisagan. am qviSas, gadmogvcemen erTni, ubralod recxaven da 

adnoben, xolo meoreTa mixedviT, garecxvis Semdeg danaleqs kidev 

ramdenjerme recxaven da Semdeg, umateben ra cecxlgamZle qvas, romelic 

bevria am qveyanaSi, adnoben. aseTi rkina bevrad jobs sxvebs da igi rom 

erT quraSi ar iyos gamomdnari, maSin, albaT, arafriT gamoirCeoda 

vercxlisagan. mxolod igi, gadmocemis mixedviT, ar iJangeba, magram misi 

mopoveba umniSvnelo odenobiT xdeba~ (Латышев, 1947. gv. 327). 

fsevdo aristotelesTan daculi cnobis mixedviT Zv. w. IV saukuneSi 

xalibebi (xaldebi) icnobdnen magnituri qviSisagan uJangavi foladis 

miRebis wess, rac xalibebSi rkinis warmoebis tradiciis siZveleze 

miuTiTebs. 

metalurgi tomis  xalibebis Sromis pirobebze cnobas gvawvdis 

apolonios rodoseli (Zv. w. III s.). `argonavtikaSi~ vkiTxulobT: `yvelaze 

ubeduri, gamrje xalibebi, misdeven ra rkinis damuSavebas, kldovan da 

pirquS miwaze mosaxleoben... isini arc miwas amuSaveben xarebiT, arc raime 

tkbili nayofi moyavT, arc maTi jogebi Zovs namian saZovrebze. Txrian ra 

rkinis Semcvel mZime miwas, isini cvlian mas (rkinas) sazrdoze. arasodes 

dgeba maTi alioni axali garjis gareSe. Sav Wvartlsa da bolSi 

asruleben isini TavianT mZime samuSaos~ (Apol. Rodos., Argonaut., 2). 

xalibTa Sesaxeb saintereso informacias gvawvdis straboni (Zv. w. 63 _ 

ax. w. 23 ww.): `exlandeli xaldebi winaT xalibebad iwodebodnen. ufro amaT 

Soris mdebareobs farnakia, romelsac (erTi mxriv) zRvidan aqvs 

Semosavali _ pelamidebis Werisagan... xolo (meore mxriv) is miwidan (iRebs) 

liTonebs, exla rkinas, xolo uwin vercxlsac. saerTod am adgilebSi 

sanapiro metismetad viwroa, radgan iqve zemoT aRmarTulia liTonebiT 

savse da tyiani mTebi; memTamadneebi Tavs irCenen liTonis (mopovebiT)~ 

(Strabo, XII, 3,19). 
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strabonis am cnobaSi yuradRebas iqcevs miTiTeba, rom xalibebi 

(xaldebi) rkinas maRarodan gamotanili madnisagan iRebdnen. igi arafers 

ambobs magnetituri qviSis gadamuSavebis Sesaxeb. 

xaliburi rkina da mosinikuri spilenZi egeosis zRvis qveynebSi 

eqsportis sagani iyo, amdenad isini saTanadod aisaxa antikur 

literaturaSi. xalibTa da mosinikTa garda, Zvel kolxeTSi iyvnen 

metalurgiaSi daxelovnebuli sxva tomebic, romelTa namoRvawari 

arqeologiuri gaTxrebiT iqna warmoCenili. 

kavkasia-wina aziis teritoriaze uZvelesi metalurgiuli kerebis 

arsebobis, gamovlenis da Seswavlis problema idga jer kidev XIX saukunis 

mkvlevarTa winaSe. maTi erTi nawilis monacemebiT, kavkasia Zvel 

msoflioSi rkinis metalurgiis erT-erT kerad aris miCneuli (J.de Morgan, 

1889. gv. 36-40; Г. Абих, 1950. gv. 316; H. Quiring, 1938. gv. 129-131; Cl. Schaeffer, 1948. gv. 

436-437). 

XX saukunis dasawyisSi didi yuradReba mieqca calkeul eTnikur 

gaerTianebaTa Rvawlis warmoCenis sakiTxs, Zvel msoflioSi gamoyenebuli 

liTonebis, maT Soris vercxlis, spilenZis da rkinis aTvisebis saqmeSi. 

saintereso, mravalferovani speqtris momcveli informaciaa warmodgenili 

cnobili evropeli mecnierebis, metalurgiis istoriis specialistTa 

naSromebSi, romelSic Tavmoyrilia uZvelesi samTamadno, metalurgiuli da 

liTondamuSavebis amsaxveli masalebi. ganxilulia msoflio metalurgiis 

istoria Casaxvis periodidan, sadac damsaxurebuli adgili aqvs miCenili 

wina azia-kavkasiis teritoriaze mcxovrebi metalurgi tomebis Semoqmedebas 

(r. forbsi, h. koglani, l. eiCisoni, h. riCardsoni, T. rikardi da sxv.). 

arqeologiuri masalisa da klasikuri periodis avtorTa cnobebze 

dayrdnobiT, r. forbsi aRniSnavs, rom pontos raioni, sadac saxlobdnen 

xalibebi, Tubalebi, mosinikebi, feradi liTonisa da rkina-foladis 

warmoebis samSobloa (Forbes, 1964, gv. 93). 

r. forbsis azriT, rkinis aRmoCenis centrad SeiZleba kavkasiis 

mTianeTi miviCnioT (Forbes, 1950, gv. 415-420), saidanac misi damuSavebis 

teqnologia sxva regionebSi gavrcelda. foladis miRebis xelovneba 

dakavSirebulia xalib-xaldebTan, xeTebis rkinis warmoebis raionSi, mcire 
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aziis teritoriaze (Forbes, 1950, gv. 421; 1955. gv. 595). aq rkinis metalurgia 

saTaves iRebs Zv. w. XII saukuneSi (Forbes, 1964, gv. 179, 203). 

h. koglans miaCnia, rom axlo aRmosavleTi iTvleba metalurgiis da misi 

warmoebis uZveles regionad. rkinis Rumelebi am raionidan maRali 

konstruqciuli ganviTarebis elementebs Seicavs. msoflios rkinis 

metalurgiis istoriuli ganviTarebis process xels uwyobda mcireaziuri 

Stos miRwevebi. misi arsebobisa da Zveli rkinis warmoebis ganviTarebis 

naTelsayofad saWiroa momavali aRmoCenebi, meti masalis mecnieruli 

gamokvleva (Coghlan, 1956. gv. 70, 86). 

h. koglanis monacemebiT, amierkavkasiis regionSi rkinis nivTebi ucnobia 

Zv. w. 1200 wlamde. sakacobrio mniSvnelobis movlenas _ foladis aRmoCenas, 

dasabami mieca pontos raionSi, sadac, rkinis metalurgiasTan dakavSirebiT, 

msoflio mniSvnelobis istoriuli problemaa gadawyvetili (Coghlan, 1956. gv. 

77). 

l. eiCisoni fiqrobs, rom metalurgiuli procesebis aRmoCenebi da 

saerTod metalurgia, axlo aRmosavleTidan evropaSi gavrcelda. 

xalibebSi, xeTebis erT-erT provinciaSi, didxans flobdnen rkina-foladis 

miRebis monopolias, romelic Semdeg monocentruli Teoriis principiT 

gavrcelda sxva qveynebSi (Aitchison, 1960. gv. 84-85, 101). l. eiCisoni spilenZ-

brinjaos metalurgiis warmoSobasTan dakavSirebiT sakiTxis ganxilvisas 

r. forbsis gamokvlevebsac eyrdnoba, ara marto spilenZis, aramed sxva 

feradi liTonebis warmoebis miRwevebsa da meTodebze msjelobisas 

mTlianad iziarebs mis Teoriul da praqtikul daskvnebs. vercxlis 

damuSavebis problemasTan mimarTebaSi fiqrobs, rom vercxlis miRebis 

racionaluri xerxi, kupelirebis gziT, pirvelad Caisaxa da ganxorcielda 

xeTebTan, metalurgiuli tomebis _ xalibebis mier (Aitchison, 1960. gv. 67). 

rogorc SesaqmeTa wignSi iyo aRniSnuli, Tubali rvalis mWedeli 

kargad icnobda spilenZis fuZeze brinjaosa da TiTbris miRebis wess. 

mosinikebis gansakuTrebuli xarisxis TiTberi, teqnologiuri TvisebebiT, 

mTel Zvel samyaroSi iyo cnobili. 

r. forbsis azriT, TiTbris warmoebaSi gadamwyveti roli TuTiis 

aRmoCenam Seasrula, romelic gvxvdeba tyviis, vercxlis, spilenZis, 

anTimonisa da dariSxnis madnebTan erTad, zogjer kompleqsis saxiTac. 
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`liTonuri TuTia, _ wers r. forbsi, miiReba Semdegi wesiT: pirvelad 

TuTiis madnisagan gamoadnoben TuTiis karbonats, Semdeg aRdgeniTi dnobiT 

Rebuloben liTonur TuTias. aseTi procesiT TiTbers iRebdnen pontos 

raionSi mcxovrebi metalurgi tomebi _ mosinikebi~. maT mier saukeTeso 

xarisxis TiTbris warmoebis dasasabuTeblad mohyavs fsevdo-aristoteles 

cnobili aRweriloba. mosinikebi TiTbris misaRebad spilenZSi urevdnen 

`specialur miwas~. es `miwa~ miwiani TuTiis karbonati unda yofiliyo. am 

originalur aRmoCenas igi Zv. w. I aTaswleulis dasawyisiT aTariRebs 

(Forbes, 1950, gv. 279). 

r. forbsi aRniSnavs, rom cnobili mkvlevarebi _ ingliseli h. 

karpenteri da poloneli S. pSevorski mosinikebs Tvlian Zvel msoflioSi 

maRali xarisxis TiTbris pirvel amTviseblebad (Forbes, 1950, gv. 219). r. 

forbsi aseve adasturebs germaneli mecnier r. virxovis mosazrebas, rom 

spilenZis metalurgias safuZveli Cauyares pontos raionSi mcxovrebma 

meliTone tomebma _ xalibebma da tibarenebma (Forbes, 1964, gv. 93). 

l. eiCisoni mcire aziasa da kunZul kviprosze aRmoCenili 

arqeologiuri spilenZ-brinjaos masalis Sedarebis safuZvelze 

(tipologiur-qimiuri analizi) im daskvnamde midis, rom kunZulze 

mikvleuli brinjaos nivTebi mcire aziidan gadmosul metalurgTa 

naxelavi unda iyos, romlebmac Zv. w. III aTaswleulSi kviprosze safuZveli 

Cauyares feradi liTonebis warmoebas (Aitchison, 1960, gv. 64-67). am sakiTxTan 

dakavSirebiT, r. forbsis azriT, mcire aziidan kviprosis gziT evropaSi 

metalurgiuli miRwevebis Setana da gavrceleba sruliad dasaSvebia. r. 

forbss pontos raioni da SavizRvispireTi vercxlisa da tyviis 

SenadnobTa aRmoCenebis prioritetul regionad miaCnia, rac enobriv 

monacemebTan erTad, arqeologiuri, geologiuri da teqnikuri 

argumentebiT dasturdeba (Forbes, 1950, gv. 175). 

h. riCardsoni aRniSnavs, rom samxreT-aRmosavleT aziis regionma gverdi 

auara rkinis civilizaciis nakads. rkinis damorCilebis xelovneba 

pirvelad xalibebma aRmoaCines. isini Zvel msoflioSi rkinisa da foladis 

pirvelmwarmoeblebad iTvlebian (Richardson, 1937, gv. 447). 

T. rikardis azriT, rkinis damuSavebis xelovneba ar SeiZleba nilosisa 

da evfratis dablobebSi Seqmniliyo, is axlo aRmosavleTis mTian 
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regionSi warmoiSva. rkinis miRebis teqnologia xeTebma daamuSaves (Rickard, 

II, 1932, gv. 869-870). 

b. hroznis mixedviT: `kavkasia iyo erT-erTi umniSvnelovanesi 

metalurgiuli centri ara marto Zvel aRmosavleTisa, aramed saerTod 

warmoadgenda uzarmazar metalurgiul saxelosnos. aqedan liTonTa 

damuSaveba vrceldeboda msoflios yvela kuTxeSi _ aziaSi, afrikasa da 

evropaSi~ (Грозный, 1940, gv. 17-18). 

a. lukasi, Zveli egviptis saxelosno warmoebis cnobili specialisti, 

aRniSnavs, rom rkinis aTviseba da misi Semdgomi damuSaveba ar iyo 

egvipteli ostatebis aRmoCena. dasaSvebia, rom egvipteSi Camoyvanili 

azieli mWedlebi adgilobriv xelosnebs aswavlidnen rkina-foladis saqmes 

(Лукас, 1958. gv. 374). 

amdenad, metalurgiis istoriis specialistebis ucxoel mecnierTa 

umravlesoba erTxmad aRiareben kavkasiisa da mcire aziis metalurgiis did 

gavlenas Sumerze, egvipteze, kviprosze, romze, saberZneTsa da dasavleT 

evropaze. am mxriv, maTi azriT, yvelaze didi damsaxureba miuZRviT pontos 

raionSi, gansakuTrebiT mdinare halisis auzSi mcxovreb tomebs _ xaldebs, 

mosinikebsa da Tubalebs, romelTa mier Seqmnili liTondamuSavebis 

nawarmi da SemuSavebuli metalurgiuli codna dasavleTis mimarTulebiT 

miedineboda. 

cxadia, samxreT-aRmosavleT SavizRvispireTi da wina aziis Crdilo 

mTianeTi meliToneobis aRmoceneba-ganviTarebisaTvis yovelmxriv 

xelsayrel geografiul adgils warmoadgenda. Seqmnili iyo bunebrivi 

pirobebi rogorc liTonuri nedleulis, ise misi damuSavebisaTvis saWiro 

sawvavi masalis mxriv. rac mTavaria, aq uZvelesi droidan Cans madneuli 

sabadoebis gamoyenebis mZlavri nakvalevi, maTi damuSavebis mdidari, 

nivTieri maCveneblebi _ sawarmoo qurebis da nagebobaTa naSTebi, 

madneulis narCenebi da metalurgiuli widis didi raodenoba da a. S. 

rogorc zemoT avRniSneT, gasuli saukunis ucxoeli mecnierebi, 

msoflio metalurgiis istoriis kvlevasTan erTad, gansakuTrebul 

yuradRebas uTmoben uZvelesi qarTuli modgmis tomebis rols sxvadasxva 

liTonebis warmoeba-aTvisebis saqmeSi. amitom, Znelia moiZebnos samTamadno 

da metalurgiuli warmoebis istoriisadmi miZRvnili iseTi gamokvleva, 
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sadac amis Sesaxeb ar iyos naTqvami. aRsaniSnavia, rom wminda 

metalurgiuli sakiTxebis garda, maT naSromebSi jerovani yuradReba 

xalibebis, mosinikebis, Tubalebisa da mosxebis eTnikuri warmomavlobis 

kvlevas eTmoba. 

amrigad, ucxoel mecnierTa Soris damkvidrebulia azri imis Sesaxeb, 

rom samxreT-aRmosavleTi SavizRvispireTi da kavkasia Zvel msoflioSi 

Zvirfasi, feradi da Savi liTonebis damuSavebis erT-erTi centria, 

romelsac garkveuli mamoZravebeli impulsi Sehqonda winaistoriuli da 

istoriuli periodebis kavkasia-wina azia-xmelTaSua zRvis qveynebis 

kulturuli ganviTarebis saqmeSi. 

zemoaRniSnul mosazrebas, feradi da Savi liTonebis metalurgiis 

kavkasia-mcire aziis regionSi aTvisebis Sesaxeb iziareben is mecnierebic, 

romlebic uZvelesi rkinis warmoebis aTviseba-ganviTarebas ukavSireben aq 

mosaxle uZveles metalurg tomebs, romlebic istoriulad cnobili iyvnen 

Tavisi meliToneobiT (s. dikSiti, g. klarki, g. grenieri da sxv.). maTi 

monacemebiT feradi da Savi liTonebis aTviseba aRniSnul regionSi 

liTondamuSavebis istoriuli tradiciebiT iyo ganpirobebuli (Дикшит, 

1960.  gv.  431; Кларк, 1953.   gv. 201; Grenier, 1965. gv. 235). 

feradi da Savi metalurgiis da liTondamuSavebis ZeglebTan 

dakavSirebuli kavkasiis eTnografiuli masalebi, arsebiTia am dargis 

sawarmoo-ekonomikuri xasiaTis sakiTxTa kvlevisaTvis. istoriulad 

Camoyalibebuli empiriuli codna-gamocdilebis, sawarmoTa samuSao 

organizaciis da liTonebis damuSavebis teqnologiuri procesis amsaxveli 

momentebi Tavmoyrilia eTnografiul sinamdvileSi. Cvenamde moRweuli, 

samxreT kavkasiis teritoriaze moqmedi liTondamuSavebis kerebi 

(sarkineebi), qarTveli xalxis yofasa da CveulebebSi Semonaxuli 

metalurgiis terminologia da Tqmuleba-gadmocemebi meliToneobis didi 

tradiciebis maCvenebelia (rexviaSvili, 1953. gv. 25, 33). 

dasavleT amierkavkasiis eTnografiuli masalebidan, gamomdinare, rkina-

foladis miReba-damuSavebis procesis aRwerilobiTi informacia, s. wedisis 

sarkines magaliTzea mocemuli. mravalmxrivi faqtiuri masalis analizis 

safuZvelze, warmodgenilia qarTuli meliToneobis tradiciebi. 

detalurad ganxilulia madnis mopovebis, lugvi rkinis miRebis, Wedvis da 

Termuli damuSavebis procesebi, maTi Sesabamisi terminebis warmomavloba 
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da mniSvneloba. gansakuTrebuli adgili eTmoba samWedlo saxelosnoTa 

muSaobis formebs, gamoyenebuli instrumentisa da masalis damuSavebis 

meTodebis aRwerilobas. eTnografiuli masalebi rkinis metalurgiuli 

warmoebis Sesabamis arqeologiur Zeglebs ukavSirdeba, rac rkinis 

kulturis uZvelesi tradiciebiT da TviTmyofadobiT aixsneba 

(rexviaSvili, 1953, 1964). 

b. degen-kovalevskim Seiswavla Wuberis xeobaSi, Sxibaris rkinis 

sadnobi saxelosno. igi exeba aRdgenis teqnologiur process, ganxiluli 

aqvs eTnografiul sinamdvileSi msoflios xalxSi Semonaxuli moqmedi 

qurebis konstruqcia. dasmulia sakiTxi rkinis sawarmoo ubanze Sromis 

organizaciis mowyobasa da procesis specializaciasTan dakavSirebiT 

(Деген-Ковалевский, 1935. gv. 274-280, 415-417). aRwerilia rkinis sadnobi 

saxelosnos instrumentebi. misi azriT, rkinis warmoebaSi Wedvis procesis 

didma mniSvnelobam jer kidev winaklasobriv sazogadoebaSi Seqmna 

pirobebi samWedlo da metalurgiuli saxelosnoebis erTmaneTisagan 

gamoyofisaTvis. 

b. degen-kovalevskis azriT, antikur wyaroebSi moxseniebuli cnobili 

meliTone tomis xalibebis magaliTze, SesaZlebelia kavkasiuri rkinis 

eqsporti xmelTaSua zRvis regionSic vivaraudoT (Деген-Ковалевский, 1935. gv. 

242). 

rkinis metalurgiuli procesis aRwerilobiTi masalebi, dasavleT 

amierkavkasiis teritoriaze moqmedi sarkineebisaTvis, s. wedisis magaliTze 

ganxiluli sawarmos monacemebis tipiuria (a. petcoldi, n. voskoboinikovi), 

sadac mocemulia qurebis moqmedebis principi, sawarmo-saxelosnos 

aRweriloba da teqnologiuri reJimis pirobebi (Воскобойников, 1926. gv. 51-52). 

centraluri amierkavkasiis rkinis metalurgiuli warmoebis Sesabamisi 

eTnografiuli monacemebi aRwerilia bolnisis raionis teritoriaze 

moqmedi qurebis mixedviT (a. longinovi, k. viatkini), ganxilulia samTo 

saqmis samuSaoebi, metalurgiuli nawili _ rkinis lugvis miRebis procesi 

da sawarmoo organizaciis struqturuli saxe (Гзелишвили, 1964. gv. 23). 

amierkavkasiaSi rkinis kulturis aTvisebisa da ganviTarebis sakiTxs, 

periodulad, araerTgzis Seexnen samamulo da sabWoTa mecnierebis 

cnobili warmomadgenlebi, romelTa mosazrebebi mniSvnelovania 
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metalurgiuli warmoebis ganviTarebis problemis axsnisa da Seswavlis 

TvalsazrisiT, sayuradReboa maTi daskvnebi kavkasia-wina aziis regionebs 

Soris spilenZisa da rkinis metalurgiis ganviTarebis urTierTgavlenisa 

da urTierTgaziarebis istoriul movlenebTan kavSirSi rCeba. 

saqarTvelo-kavkasiis teritoriaze rkinis metalurgiis gavrcelebis 

sakiTxs exeba araerTi mniSvnelovani Teoriuli gamokvleva, romelSic 

aisaxa liTondamuSavebis kulturis aTvisebis problemebi, dadginda misi 

ganviTarebis qronologiuri CarCoebi da gavrcelebis sazRvrebi. 

b. kuftinisa  da b. piotrovskis SexedulebiT, rkinis metalurgia 

spilenZis gamadnebaTa sistemebiT Rarib qveynebSi unda ganviTarebuliyo. 

amdenad, kavkasiaSi adgilobrivi spilenZ-brinjaos warmoeba rkinis 

metalurgiis ganviTarebas win uswrebs da xelis SemSlel pirobad aris 

miCneuli (Куфтин, 1941. gv. 52-55; Пиотровский, 1944.  gv. 186; 1954. gv. 144-145). 

g. meliqiSvilis azriT, amierkavkasiis teritoriaze bolo wlebSi 

mopovebuli arqeologiuri rkinis masala adgilobrivi rkinis metalurgiis 

aTviseba-ganviTarebis faqts adasturebs. rkinis kulturis ganviTarebis 

sakiTxis ganxilva unda moxdes warmoebis kerebisa da mza nawarmis 

nimuSebis aRmoCenis gaTvaliswinebiT. Zv. w. IX-VII ss. rkinis farTo 

aTvisebis periodma, romelmac warmoaCina saukeTeso sameurneo da saomari 

daniSnulebis rkinis iaraRebi, daaCqara amierkavkasiis teritoriaze 

mcxovrebi tomebisaTvis saxelmwifoebrivi warmnaqmnebis Seqmnis procesi, 

xeli Seuwyo maT socialur da kulturul ganviTarebas (Меликишвили, 1959. 

gv. 199-200, 226). 

g. meliqiSvili xazs usvams rkinis kulturasTan dakavSirebuli 

terminebis, rkinisa da foladis warmomavlobis sakiTxs. mas termini rkina, 

mcire azia-kavkasiuri da egeosis zRvis samyarodan warmosulad miaCnia. is 

qarTul enaSi Semotanilia xeTur-mcire aziuri samyarodan, Semdeg 

gadasesxebuli somxurSi. xarisxovani rkinis (basris) aRmniSvneli termini 

foladi SesaZlebelia momdinareobdes qveyana PPuluadi-sagan, romelic 

ganTqmuli iyo rkinis sabadoebiTa da rkinis warmoebiT (iranis 

azerbaijanis teritoria). zemoaRniSnulidan gamomdinare liTonTa 

aRmniSvneli terminebi SesaZlebelia meliTone tomTa an maTi gansaxlebis 
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Sesabamis geografiul saxelwodebas ukavSirdebodes  (Меликишвили, 1968. gv. 

124-125). 

d. xaxutaiSvili, evraziis uZvelesi rkinis warmoebis sistemis 

funqcionirebis sakiTxTan erTad, samxreT-aRmosavleT SavizRvispireTSi 

kolxur-xaliburi metalurgiuli centris Casaxva-ganviTarebis problemebs 

ganixilavs. dasavleT amierkavkasiaSi moqmedi kolxeTis Savi 

liTondamuSavebis metalurgiuli kerebis arqeologiuri kvleva-Ziebis 

Sedegebze dayrdnobiT aseve kavkasia-wina azia-xmelTaSua zRvis regionSi, 

rkinis metalurgiuli warmoebis gavrcelebis istoriuli monacemebis 

gaTvaliswinebiT, qarTveli metalurgi tomebiT dasaxlebuli samxreT-

aRmosavleT SavizRvispireTis regioni rkinis metalurgiis erT-erT 

ZiriTad, adreul keradaa miCneuli (xaxutaiSvili, 1964. gv. 53). 

d. xaxutaiSvilis mixedviT, Zv. w. II aTaswleulidan, adgilobrivi 

brinjaos warmoebis bazaze Seiqmna kolxeTis rkinis metalurgiis centri, 

romelic samxreT kavkasiisa da aRmosavleT xmelTaSua zRvis raionebTan 

erTad, xeTebis saxelmwifos Savi liTonis warmoebis mniSvnelovan regions 

warmoadgenda (Хахутайшвили, 1979. gv.  334-335; 1987. gv. 218-220). 

o. jafariZe, amierkavkasiaSi rkinis kulturis aTvisebis sakiTxTan 

dakavSirebiT, aRniSnavs, rom rkinis pirveli nivTebi aq Zv. w. II 

aTaswleulis meore naxevarSi Cndeba, magram maTi arseboba kulturis 

xasiaTze gavlenas ver axdens. Zv. w. II aTaswleulis bolosa da Zv. w. I 

aTaswleulis dasawyisSi centralur amierkavkasiis teritoriaze 

vrceldeba rkinis iaraRi. am dros rkinis metalurgia da liTondamuSaveba 

mowinave mdgomareobas aRwevs. Zv. w. I aTaswleulis Sua xanebSi 

adgilobrivi ekonomikis ganviTarebis da, kerZod, rkinis metalurgiis 

gavrcelebis maRalma donem, aRmosavlur-qarTuli saxelmwifos 

Camoyalibeba ganapiroba (jafariZe, 1991. gv. 255, 258). 

o. jafariZis monacemebiT, Zv. w. I aTaswleulis damdegidan rkinis 

warmoeba viTardeba kolxeTis barsa da mTiswineTSi, romelic gavlenas 

axdens kolxuri kulturis dawinaurebaze. Zv. w. VII saukunis kolxeTSi 

iqmneba Zlieri ekonomikuri baza, sadac erT-erTi wamyvani rkinis warmoebaa. 

swored am dros eyreba safuZveli kolxeTis samefos Camoyalibebis 

process (jafariZe, 1991. gv. 221, 226-228). 
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a. afaqiZe, anTimonis warmoebis sakiTxis ganxilvisas, aRniSnavs kalisa 

da anTimonis, rogorc malegirebeli elementebis, mniSvnelobas uZveles 

brinjaos warmoebaSi. misi azriT, anTimoni didi raodenobiT gvxvdeba 

saqarTvelos Zveli brinjaos nivTebSi da es ar unda iyos SemTxveviTi 

movlena. amas adasturebs brinjaos inventaris speqtruli analizis 

Sedegebi (afaqiZe, 1944. gv. 227-228). 

a. afaqiZe ganixilavs rkinis damuSavebis sakiTxs antikur saqarTveloSi. 

misi gansazRvriT, antikuri xanis saqarTvelos rkinis warmoebis nimuSebSi 

aisaxa winaantikuri xanis ganviTarebuli rkinis industriis tradiciebi. 

amierkavkasiis teritoriaze arqeologiuri gaTxrebiT mopovebuli rkinis 

masala am regionSi meliToneobis maRali donis maCvenebelia (afaqiZe, 1970. 

gv. 729-732). antikuri xanis qalaqebTan arsebuli saxelosno ubani, sarkine 

rkinis iaraR-saWurveliT amaragebda qalaqs da qveynis sxva nawilebs. 

iaraR-xelsawyoTa warmoebiT gamoirCeva dasavleTi da centraluri 

amierkavkasiis teritoriaze aRmocenebuli saxelosnoebi, romlebic 

savaWro-sawarmoo centrebis movaleobas asrulebda (afaqiZe, 1963. 206-207, 

212). 

a. afaqiZis gansazRvriT, amierkavkasiis teritoriaze aRmoCenili rkinis 

nawarmi gvagonebs xalibebis rkinas da xazs usvams rkinis warmoebis Zvel 

tradiciebs. rkinis damuSavebis adgilobrivi teqnologia da xaliburi wesi 

safuZvels gvaZlevs es Zveli meliTone tomebi warmomavlobiT qarTul 

samyarosTan ufro safuZvlianad davakavSiroT (afaqiZe, 1970. gv. 738). 

g. gobejiSvili Seexo amierkavkasiaSi rkinis kulturis gavrceleba-

ganviTarebis sakiTxs. mkvlevari ar iziarebs debulebas kavkasiaSi rkinis 

warmoebis urartus gavleniT gavrcelebis Sesaxeb (b. piotrovski) da 

Tvlis, rom samTavros samarovanze Zv. w. X-VIII ss. didi raodenobiT rkinis 

nivTebis aRmoCenis faqti aRniSnul moments kargad Seesabameba. g. 

gobejiSvilis azriT, rkina amierkavkasiaSi Zv. w. II aTaswleulis bolo 

saukuneebSi Semodis da iwyeba rkinis metalurgiis aTvisebis procesi 

(gobejiSvili, 1952. gv. 87-88). 

g. gobejiSvilis mixedviT, Zv. w. XII saukunidan amierkavkasiis samarxeul 

inventarSi ukve gvxvdeba rkinis iaraRi da saWurveli, bimetaluri tipis 

satevrebi, rac brinjaosa da rkinis Tanaarsebobaze miuTiTebs. Zv. w. I 
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aTaswleulis dasawyisidan mimdinareobs xarisxovani rkina-foladis 

masalis aTviseba (gobejiSvili, 1970. gv. 252, 310). 

g. gobejiSvilma miakvlia da Seiswavla mTiani raWis regionSi s. 

Rebidan 10-15 km daSorebuli uZvelesi spilenZ-brinjaos warmoebis Zeglebi. 

maTgan aRsaniSnavia samTamadno damuSavebis obieqtebi, romlebic ZiriTadad 

gvianbrinjao_adrerkinis periods ganekuTvneba. mkvlevaris azriT, 

adgilobrivi samTo-metalurgiuli warmoebis mier Seqmnili produqcia, 

zodebisa da naxevarfabrikatebis saxiT, kolxeTSi arsebuli meoradi 

metalurgiuli centrebis ZiriTadi momaragebis wyaro unda yofiliyo 

(gobejiSvili, 1960, gv. 21).  

T. miqelaZe aRniSnavs, rom qarTveli metalurgi tomebi, romlebic 

gansaxlebuli iyvnen samxreT-aRmosavleT SavizRvispireTSi, metalurgiuli 

warmoebiT kulturul-teqnikur gavlenas axdendnen mezobeli regionebis 

liTondamuSavebis ganviTarebaze. kavkasiis, axlo aRmosavleTis da egeosis 

zRvis regionis materialuri kulturisa da werilobiTi wyaroebis 

analizis mixedviT, anatoliaSi rkinis metalurgiis ganviTarebis adreuli 

periodi Tubal-kainebTan, xolo ganviTarebuli periodi, Zv. w. VIII 

saukunidan xalibebTan aris dakavSirebuli. axlo aRmosavleTSi 

centraluri anatoliis CaTvliT, samxreT-aRmosavleT SavizRvispireTi 

Zveli msoflios rkinis metalurgiis Casaxva-ganviTarebis erT-erT uZveles 

kerad iTvleba (miqelaZe, 1974. gv. 148-149). 

T. miqelaZe, uaxles arqeologiur monacemebze dayrdnobiT, rkinis 

nivTebis tipologiur-morfologiuri kriteriumebis gaTvaliswinebiT, 

adgilobrivi brinjaos warmoebis wiaRSi Casaxul brinjaos minabaZebs 

kolxeTis uZveles rkinis masalad miiCnevs. kolxeTis winareantikuri xanis 

samarovnebis rkinis inventaris mixedviT, aRniSnuli periodi Zv. w. VII 

saukuniT ganisazRvreba (miqelaZe, 1994. gv. 13). 

oT. lorTqifaniZe iziarebs ra Sexedulebas samxreT saqarTvelos 

madneulis bazis Zveli welTaRricxvis III aTaswleulSi gamoyenebis 

Sesaxeb, fiqrobs, rom spilenZ-brinjaos warmoebis adreul etapze 

zedapiruli ganlagebis oqsiduri da karbonatuli spilenZis madnebis 

maragi warmatebiT muSavdeboda mtkvar-araqsis kulturis arealSi 

(Лордкипанидзе, 1989; gv. 104). misive azriT, Zv. w. VI-IV saukuneebis Savi 

liTonebis damuSavebis sistemaSi mimdinare gardaqmnis procesebi 
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gansazRvravs kolxeTis regionSi damatebiTi saxelosno-sawarmoo kerebis 

warmoqmnis aucileblobas, rac kargad dasturdeba amave periodis 

samarxeul inventarSi rkinis artefaqtebis aRmoCeniT. rkinis warmoebis 

maRali done Savi liTonis farTo aTvisebiT da mravalgvari kategoriis 

iaraRis arsebobis faqtiT aixsneba (Лордкипанидзе, 1989; gv. 230-231). 

oT. lorTqifaniZe xazgasmiT SeniSnavs, rom berZnul samyaros kolxeTi 

izidavda Tavisi bunebrivi simdidriT; zRvispira qalaqebis funqciaSi 

Sedioda Savi zRvis aRmosavleT regionSi arsebuli madangavrcelebis 

sistema, vercxlis, spilenZis, tyviis da rkinis sawarmoo resursebis 

gamoyenebis mizniT. oT. lorTqifaniZe kolxeTis samefos politikuri 

konsolidaciis da saxelmwifoebriobis erT-erT ganmsazRvrel pirobad, 

adgilobriv maRalganviTarebul brinjaosa da rkinis metalurgias miiCnevs 

(Лордкипанидзе, 1989, gv. 263). 

r. abramiSvili aRmosavleT saqarTvelos teritoriaze rkinis kulturis 

aTviseba-ganviTarebis Zv. w. XIV-VI ss. diapazonSi or ZiriTad periods 

gamoyofs: adreuli rkinis xanas (Zv. w. XIV-XII ss.) da farTo aTvisebis 

xanas (Zv. w. XI-VI ss.). rkinis farTo aTvisebis xanaSi, sam qronologiur 

etaps varaudobs, rkinis nivTebis formirebis gavrcelebis mixedviT, 

igulisxmeba aRmosavleT saqarTvelos ramdenime lokaluri sawarmoo 

centri: qvemo qarTli, Sida qarTlis samxreT nawili da kaxeTis regioni 

(abramiSvili, 1961. gv. 374-377). 

samTavros samarovanze aRmoCenili am periodis ormosamarxebis 

simravlem (550 samarxi), qronologiuri xarvezis uqonlobam, samarxebis 

xelsayrelma stratigrafiulma ganlagebam samarxTa SedarebiTi 

daTariRebisa da calkeuli etapebis gamoyofis SesaZlebloba ganapiroba. 

k. ficxelaurma gamoikvlia centraluri amierkavkasiis regionSi Zv. w. 

XV-VII ss. periodSi mosaxle tomTa istoriis ZiriTadi problemebi. mis 

gamokvlevebSi mocemulia Zv. w. II aTaswleulis meore naxevris da I 

aTaswleulis periodSi centralur-amierkavkasiuri kulturis elementebis 

ganviTarebis Tavisebureba da genezisi. k. ficxelauris azriT, centralur 

amierkavkasiis kultura aRniSnul periodSi uwyveti dinamikurobiT 

viTardeba, brinjaodan rkinis warmoebaze logikuri gadasvliT Zv. w. I 

aTaswleulis miwurulamde, rac Sesabamisad materialuri kulturis 

Zeglebze aisaxa (ficxelauri, 1965. gv. 53; 1972. gv. 755). 
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k. ficxelauris monacemebiT, ior-alaznis auzis teritoriaze, 

gvianbrinjaosa da rkinis farTo aTvisebis xanaSi mimdinare ekonomikuri 

gardaqmnebi Seexo metalurgiuli da liTondammuSavebeli centrebis 

ganviTarebas. am periodis liTonwarmoeba calke dargad gamoiyo da Seiqmna 

profesional xelosanTa fena. aRniSnuli periodis socialur-ekonomikuri 

gardaqmnis saqmeSi, mniSvnelovani roli Seasrula rkinis metalurgiis 

aTviseba-ganviTarebam, romelic adgilobrivi brinjaos warmoebis bazaze 

Seiqmna (ficxelauri, 1965. gv. 53-54). 

kavkasiaSi rkinis metalurgiis aTvisebis problemas gamoexmaura v. 

kotoviCi. misi azriT, rkinis fragmentuli saxiT aRmoCenis SemTxvevebi 

dasturdeba Zv. w. II aTaswleulis winaaziur Zeglebze. kavkasiaSi es 

periodi dgeba Zv. w. II aTaswleulis meore naxevridan. aRniSnulia, rom 

rkinis metalurgiuli warmoebis aTvisebis sakiTxi ganxiluli unda iqnes 

teqnologiuri TvalsazrisiT; rkinis warmoebis procesze, gansakuTrebuli 

gavlena unda moexdina brinjaos metalurgiis ganviTarebuli stadiis 

empiriul codnas. arqeologiuri da teqnologiuri monacemebis 

gaTvaliswinebiT, v. kotoviCi varaudobs, rom rkinis kulturis aTvisebis 

sawyisi periodi kavkasiaSi sulfiduri madnebidan brinjaos warmoebis 

ganviTarebis finalur stadias emTxveva da Zv. w. II aTaswleulis meore 

naxevars moicavs (Котович, 1977. gv. 76). misi azriT, Zvel msoflioSi 

metalurgiis gavrcelebis policentruli Teoriis Tanaxmad, kavkasiaSi 

spilenZ-brinjaos da rkinis metalurgia adgilobrivi Sinagani ganviTarebis 

Sedegad Caisaxa. amdenad, kavkasia brinjaosa da rkinis warmoebis erT-erTi 

uZvelesi centri gaxda (Котович, 1982. gv. 189, 211-212). 

kavkasiis regionSi metalurgiis ganviTarebis problemas miuZRvna 

specialuri naSromebi a. iesenma. kavkasiis spilenZis sabadoTa geoqimiuri 

monacemebis analizebze dayrdnobiT, mkvlevari aRniSnavs, rom adgilobrivi 

brinjaos nawarmis warmomavlobis dasadgenad saWiroa ori mimarTulebiT 

kvleva-Ziebis warmarTva: aucilebelia liTonis inventaris qimiuri 

Sedgenilobis da metalurgiulad gamoyenebuli madnis tipis dadgena 

(Иессен, 1935. gv. 210-211). rkinis metalurgiis daxasiaTebisas SeniSnavs, rom Zv. 

w. VII-VI saukuneebidan kavkasia CarTulia Zveli samyaros politikur- 

ekonomikur urTierTobebSi, rodesac izrdeba produqciis gacvlisa da 
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vaWrobis roli. metalurgiis iseTi tradiciebis da miRwevebis mqone 

regioni, rogorc am periodis kavkasiaa, uciloblad aqtiur rols 

asrulebda rogorc maxlobel aRmosavleTSi, ise berZnul samyaroSi 

(Иессен, 1935. gv. 203). 

amgvarad, metalurgiis istoriis monakveTi, dakavSirebuli wina azia-

kavkasiis uZveles liTonwarmoebis centrebTan, moicavs sakiTxebs, sadac 

sinqronulad aris ganxiluli aRniSnul regionebSi spilenZisa da rkinis 

kulturis aTviseba-ganviTarebis safexurebi. Seqmnilia erTiani mecnieruli 

azri evraziis uZvelesi liTondamuSavebis sistemisaTvis saqarTvelo-

kavkasiis, rogorc erT-erTi mniSvnelovani regionis funqcionirebis 

Sesaxeb. am Sexedulebas kidev ufro sarwmunos xdis samxreT kavkasiis 

teritoriaze aRmoCenili metalurgiuli warmoebis da liTondamuSavebis 

amsaxveli uaRresad mniSvnelovani istoriuli informaciis momcveli 

materialuri kulturis Zeglebi: brinjaos da foladis sawarmoo 

obieqtebi, qura-saxelosnoebi, Zvirfasi, feradi da Savi liTonisgan 

damzadebuli artefaqtebi. 
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2. saqarTvelos mineraluri resursebi da uZvelesi 

metalurgiuli warmoebis nedleuli baza 

 

paleometalurgiis Casaxva-ganviTarebis procesi paleoekonomikas 

ukavSirdeba. madnis mopoveba-damuSavebis da metalurgiis teqnika-

teqnologiis istoriuli miRwevebi, xerxebi da saSualebani, am dargis 

genezisis calkeul safexurebs gansazRvravs. erTiani sistemiT ganixileba 

madnis mopoveba-gamdidrebis, dnobis, liTonis miRebis da mza produqciis 

Seqmnis sawyisebi. 

sazogadoebriv da sabunebismetyvelo mecnierebaTa miRwevebis 

erToblivi ZalisxmeviT Seiswavleba paleoekonomikis erT-erTi ZiriTadi 

problemuri sakiTxi_winaistoriuli xanis metalurgiuli warmoebis 

istoria. 

saqarTvelo-kavkasiis uZvelesi samTo-metalurgiuli kompleqsebi srul 

informacias moicavs im madneuli bazis sistemaze, saidanac SeiZleba 

aRmocenebuliyo uZvelesi metalurgiuli warmoeba. Seswavlilia da 

Sedgenili saqarTvelosa da kavkasiis liTonSemcvel sabadoTa geoqimiuri 

ruka. cnobilia madangamosavlebis mineralizaciisa da madanSi sasargeblo 

liTonis Semcvelobis sakiTxi, dadgenilia maTi Zveli warmoebisaTvis 

gamoyenebis SesaZleblobebi. saqarTvelos teritoriaze arsebuli 

spilenZis, rkinis, anTimonis, dariSxnis da Zvirfasi liTonebis sabadoTa 

teqnikuri maxasiaTeblebis sainformacio biuleteni paleoekonomikis  

daxasiaTebis erT-erTi pirvelwyaroa. 

Zvel msoflioSi, metalurgiis Casaxva-gavrcelebis policentruli 

sistemis gaTvaliswinebiT, samxreT kavkasia eqceva im regionTa Soris, 

sadac Seqmnilia metalurgiuli warmoebis ganviTarebisaTvis saWiro 

ZiriTadi bunebrivi pirobebi, nedleulis (madani), sawvavis (xis naxSiri), 

cecxlgamZle Tixebisa da wylis resursebis saxiT (Rickard, 1932, gv. 870). 

regionis gamadnebaTa sistemis geoqimiuri monacemebi xels uwyobda 

metalurgiis sawyisebis Seqmnis da ganviTarebis process. samxreT kavkasiis 

teritoriaze mosaxle tomTa Soris arsebulma teqnikuri azris 

ganviTarebis donem liTondamuSavebis kulturis swrafi aTviseba 

ganapiroba. Zv. w. III aTaswleulidan amierkavkasia Zvirfasi da feradi 
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liTonis mwarmoebeli, xolo II aTaswleulis miwurulidan – rkina-

foladisagan damzadebuli produqciis momxmarebeli regionia (abesaZe, 1969; 

abesaZe da sxv., 1968; abramiSvili, 1961; xaxutaiSvili, 1981, gv. 4; Хахутаишвили, 

1987, gv. 335). am istoriul regionSi metalurgiis ganviTarebis sruli sqemis 

warmodgenisaTvis ganvixilavT aq arsebul spilenZis, rkinis, anTimonis, 

dariSxnis, oqrosa da vercxlis sabadoebs, romlebic SeiZleba 

gamoyenebuli yofiliyo liTonwarmoebis sxvadasxva safexurze. aRniSnul 

metalTa adgilobrivi madangamosavlebi uZvelesi droidan mopoveba-

damuSavebis obieqtebs warmoadgenda, ramdenime aTeul sxvadasxva 

simZlavris sabados moicavda da genetikuri mravalferovnebiT gamoirCeoda 

(Природные ресурсы, 1958). sabadoTa Semadgeneli mineralebi ZiriTad metalTa 

maRali procentuli SemcvelobiT da aRdgeniTi procesisaTvis saWiro 

optimaluri maCveneblebiT xasiaTdeba. Tanamimdevrulad ganvixilavT 

saqarTvelos teritoriaze istoriulad aTvisebuli metalebis 

geografiuli gavrcelebisa da maTi geologiur-geoqimiuri maxasiaTeblebis 

monacemebs. 

saqarTvelos regionSi arsebuli, istoriuli formirebis procesSi 

Camoyalibebuli, metalurgiuli raionebi erTiandeba ramdenime ZiriTad 

struqturul erTeulad (provinciad): centraluri kavkasionis qedi, misi 

samxreTi nawili, aWara-TrialeTis gamadnebaTa sistema, somxiTis 

gamadnebaTa provincia. TiToeuli gaerTianeba moicavs saerTo geoqimiur 

TaviseburebaTa mqone madangamosavlebis jgufebs, Sesabamisi metaluri 

elementebis gavrcelebiT. warsulSi gamoyenebuli metalebi provinciebis 

mixedviT Semdegnairad nawildeba: centraluri kavkasionis qedi – Cu, Fe, As, 

Zn, Pb, Au, Ag; qedis samxreTi nawili - Cu, Fe, As, Zn, Pb, Sb, Au; aWara-

TrialeTis sistema - Cu, Fe, Zn, Pb, Au, Ag; somxiTis provincia - Cu, Fe, Zn, Pb, 

Au, Ag (Твалчрелидзе, 1958, gv. 35). 

spilenZis sabadoTa sistema 

geoqimiurad dedamiwis qerqis Rrma fenebSi spilenZi sulfidebis saxiT 

gvxvdeba. zedapirisaken icvleba spilenZSemcvel mineralTa saxe da qimiuri 

buneba. sulfiduri zonis zeda SreebSi spilenZi warmodgenilia meoreuli 

sulfidebis saxiT, xolo dedamiwis zedapirTan ufro axlo zona icvleba 
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silikatur-karbonatuli formebiT. rac Seexeba zedapirul zonas, spilenZi 

inarCunebs oqsidebis formas vidre TviTnabadamde. 

spilenZ-brinjaos warmoebis ganviTarebiT samTo-metalurgiuli 

kompleqsebi iyenebda sxvadasxva mineraluri ganviTarebis spilenZis 

madnebis formas, romelTa geoqimiur-geologiuri daxasiaTeba mocemulia 

cxrilis saxiT (cx. 2.1) ZiriTad elementebTan erTad, spilenZis mineralebi 

Seicavs tyvias, TuTias, vercxls, oqros da ganixileba rogorc 

polimetaluri madnebi. 

cxrili 2.1 

# minerali qimiuri formula 
spilenZis 
Semcveloba 

% 

minarevi 
elementebi 

feri 

1 
TviTnabadi 
spilenZi 

Cu 100,0 
Fe, Ag, Bi, Pb, 

Sb wiTeli 

2 qalkopiriti CuFeS2 34,5 Au, Ag yviTeli 

3 
spilenZis 
kriala 

Cu2S 79,8 Fe, Ag moruxo-
Savi 

4 borniti CuS . FeS4 63,3 -- mowiTalo 
5 kavelini CuS 66,4 -- molurjo 
6 kupriti Cu2O 88,8 -- wiTeli 
7 malaqiti CuCO3 . Cu(OH)2 57,4 -- mwvane 
8 azuriti 2CuCO3. Cu(OH)2 55,3 -- cisferi 

9 tetraedriti 3Cu2S. Sb2S3 22,5 Bi, Ni, Co, As ruxi 
10 tenantiti 3Cu2S. As2S3 22,5 Sb, Bi, Ni, Co ruxi 
11 enargiti Cu3AsS4 48,3 Sb, Fe, Pb, Ag ruxi 

 

saqarTvelos teritoriaze cnobilia ramdenime tipis spilenZis madani 

da 200-mde madangamosavali, romlebic lokalurad ganlagebulia 

sxvadasxva geografiul regionSi. maT Soris ZiriTadia: aWara-TrialeTis 

gamadnebaTa sistema; centraluri kavkasionis samxreTi nawili; azerbaijan-

somxiTis provincia. aRniSnuli regionebi iSleba damoukidebeli 

gavrcelebis madangamosavlebad (sur. 2.1).  

aWara-TrialeTis gamadnebaTa sistema kidev iyofa ramdenime gamadnebaTa 

regionad. maT Soris ZiriTadia da madangamosavlebis mravalsaxeobiT 

gamoirCeva aWaris gamadnebaTa regioni, romelic moicavs md. merisis 

mimdebare geografiul sivrces da nawildeba mniSvnelovan 

madangamosavlebad: wyalbokela, varaza, sajogia, goderZiswyali, 

namonastrevi da sxv. spilenZis madani vrceldeba sxvadasxva mineraluri 

aRnagobis ZarRvebis saxiT, ramdenime aseuli metris sigrZiT da cvale- 
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badi simZlavriT (aTeuli sm-dan – 3,5 m-mde zonebad). ZarRvebis Semadgeneli 

mineralebia qalkopiriti da misi zedapiruli, meoreuli gardaqmnis 

elementebi – borniti, qalkozini, kavelini, malaqiti, azuriti. mTliani 

gamadnebis raionis Sesabamisi saSualo geoqimiuri saxea: Cu-2,2%; Pb-1,1%; Zn-

0,9%; Au-0,7g/t, Ag-17,1g/t. mniSvnelovania is monacemi, rom aRniSnuli 

spilenZis madnis teqnologiuri gadamuSavebiT miiReba 24,3% spilenZis 

Semcvelobis koncentrati, xolo samjeradi flotaciiT gamdidrebis 

SemTxvevaSi miRebul produqtSi spilenZi rCeba 92,4%-is odenobiT. aWara-

TrialeTis gamadnebaTa sistemaSi mdinareebis – baxviswylisa da natanebis 

zemowelis Sesabamis geografiul sivrceSi eqceva guriis madangamosavlebis 

raioni. madnis ZarRvebis ZiriTadi mineralebia – qalkopirit-piriti, 

agreTve gvxvdeba sfaleriti, galeniti, borniti (qorisbude, zoti, 

famfaleTi) (Твалчрелидзе, 1958, gv. 98, 101). 

centraluri kavkasionis qedis samxreTi nawili gansakuTrebiT 

saintereso regionia, sadac mikvleulia Zv.w II-I aTaswleulis rTuli 

konstruqciis da didi sawarmoo masStabis mqone maRaro-gamonamuSevrebi, 

adgilobrivi metalurgiuli warmoebis obieqtebiT. 

aRniSnuli regionis spilenZis gamadnebaTa sistema moicavs mdinareebis: 

kodoris, enguris, cxeniswylis, rionis, alaznis da maTi Senakadebis 

Sesabamis geografiuli gavrcelebis sivrces. aq arsebuli 

madangamosavlebi, ZiriTadad erTtipuria da warmodgenilia pirit-

pirotinuli tipis mineralebiT (qalkopiriti, sfaleriti, galeniti). 

geografiuli gavrcelebiT, regionis spilenZis gamadnebaTa sistema 

ukavSirdeba uZveles samTo-metalurgiul Zeglebs da iyofa afxazeTis, 

svaneTis, mTiani raWisa da kaxeTis zonebad. 

afxazeTis zonis spilenZis gamadnebaTa sistema moicavs md. kodoris 

zemo wels da misi Senakadebis _ xeckvares, gencviSis, sakenis xeobebs. 

warmodgenilia gamadnebis zoli 25 km sigrZis da ramdenime aseuli metris 

simZlavris madangavrcelebiT. sabadoTa mineraluri Sedgeniloba 

ZiriTadad pirotini da piritia, agreTve gvxvdeba qalkopiriti, galeniti, 

sfaleriti. spilenZis madnis geoqimiuri maCvenebelia: Cu-0,1-1,2 %, Co-0,05%, 

Zn+Pb erTad – 3,0%. 
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gansakuTrebul yuradRebas imsaxurebs CxalTis madangamosavlebi, 

ganlagebuli 1900-2100 m alpur zonaSi, sadac dasturdeba gamadnebis 15 

ZarRvi, 0,35_0,40 metri simZlavriT. geoqimiuri monacemebiT: Cu-0,83-11,3%, Zn-

0,65-1,45%, Co-0,03-2,4%,  As _ mcire raodenobiT (Твалчрелидзе, 1958, gv. 106).  

svaneTis zonis spilenZ-pirotinebis gamadnebaTa sistema ganlagebulia 

mdinareebis, engurisa da cxeniswylis zemo welze, saidanac gamoiyofa 

ramdenime madangamosavlis gaerTianeba. 

zesxos cnobili spilenZis madnis gamosavlebi mdebareobs mdinare 

zesxos marjvena napirze, 60 m gavrcelebiT, simZlavrea 1,75_2,20 metri. 

gamadneba warmodgenilia, ZiriTadad, pirotiniT. gvxvdeba mcire raodenobiT 

qalkoporiti, sfaleriti, madnis ZarRvebSi elementebis Semdegi 

ganawilebiT: Cu-1,0-2,8%, Co-0,01-0,07%, Zn+Pb – kvalis saxiT. amave dros 

aRiniSneba keTilSobili elementebis _ oqros (0,8 g/t) da vercxlis (10,6 

g/t) Semcvelobac. 

naumquanis madangamosavlebisaTvis (md. enguris saTave) damaxasiaTebelia 

pirotin-qalkopiritis da galenit-piritis mineralebi: Cu-0,4-2,0%, Co-0,01%, 

Ni-0,02%. 

engur-uxvanis madangamosavlebSi (md. enguris saTave) diabazebSi 

gavrcelebulia spilenZ-pirotinebis gamadneba 1,5 km zoliT da 100 m 

simZlavriT, ZarRvebis 3 m2 farTobis kveTiT. gamadneba warmodgenilia 

madnis ZarRvSi piritis, pirotinis, qalkopiritis da sfaleritis 

CanarTebiT, romelTa saerTo geoqimiuri maxasiaTebelia: Cu-0,42-2,04%, Co-

0,01%, Ni-0,02%. CalTis madangamosavlebi daba mestiidan 12 km daSorebiT, md. 

legmer-tvibas xeobaSi, warmodgenilia spilenZis madnis rva ZarRviT 

(simZlavre 0,01_2,0 m; gavrceleba 200 m). mineralebidan gvxvdeba: piriti, 

pirotini, qalkopiriti, galeniti, sfaleriti. madangamosavlebis saerTo 

qimiuri analizi: Cu-0,5-1,0%; Co-0,01-0,05%; Zn+Pb-4,0-4,5%. 

mTiani raWis spilenZis gamadnebaTa sistema vrceldeba alpiur zonaSi, 

md. rionis saTaveebTan: mamisonis gadasasvlelTan, didvelsa da 

kodnarulaSi, rionis Senakadebis _ CveSuris, zofxiTuris da xvrelieTis 

xeobebSi da a.S. madangamosavlebi warmodgenilia spilenZ-pirotinebiT 

(piriti, pirotini, qalkopiriti), gavrcelebulia diabazebSi da 

gabrodiabazebSi. spilenZis Semcveloba ZarRvebSi saSualod 0,5_1,9%-ia. 
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kaxeTis zonis spilenZis gamadnebaTa sistema vrceldeba mdinareebis 

alaznis, storis, didxevis, CelTis, lagodexiswylis, qobalos zemo welze 

arsebul xeobebSi. geologiurad yvelaze metad sainteresoa arTanis 

madangamosavlebi (md. didxevis xeoba), mdebareobs s. arTanadan 12 km 

daSorebiT, ganlagebulia maRalmTian zolSi. madnis ZarRvebi 

koncentrirebulia fiqalSi, diabazebsa da kvarcebSi, mineralebiT: 

pirotini, piriti, qalkopiriti. mniSvnelovani spilenZSemcveli madnis 

ZarRvi "kuzneCnaia" grZeldeba 200-260 m sigrZeze, simZlavre 0,4_2,5 metria. 

ZiriTadi mineralebis garda, warmodgenilia agreTve sfaleriti da 

galeniti. madnis qimiuri Sedgeniloba tipuria: Cu-0,33-3,3% (saSualod 1,2%); 

Co-0,01-1,2%. 

loduanis madangamosavlebi ganlagebulia md. CelTis auzSi, md. 

loduanis-xevis xeobaSi, s. Sildidan 20 km-ze. 350 m simZlavris sabados 

zona vrceldeba 400 m-ze sigrZeze oTxi ZiriTadi mimarTulebiT. madneuli 

ZiriTadi mineralebia: piriti, pirotini da qalkopiriti. gvxvdeba agreTve 

sfaleriti, galeniti. ZarRvebis geoqimiuri monacemebia: Cu-0,5-12,9% 

(saSualod 1,98%); Co-0,01-0,07%; Zn-1,0%; Pb-1,1%. ZiriTadi ZarRvebis garda, 

dasturdeba polimetaluri gamadnebis obieqtebi. 

azerbaijan-somxiTis gamadnebis provinciis ZiriTadi zona 

warmodgenilia polimetaluri madangamosavlebiT (dambludi, qamiSlo), 

kazreTis da madneulis spilenZis madangamosavlebiT. madnis saSualo 

mineralogiuri Sedgeniloba SeiZleba Semdegnairad warmovidginoT: 

qalkopiriti-6,0%; piriti-12,0%; sfaleriti-2,0%. analogiuri 

madangamosavlebis arseboba dasturdeba azerbaijan-somxiTis gamadnebis 

sartylis danarCeni geografiuli gavrcelebis zonaSi. 

dariSxan-anTimonis sabadoTa sistema  

istoriuli TvalsazrisiT, saqarTvelos teritoriaze spilenZis 

sabadoebTan erTad ganixileba Zveli brinjaos warmoebis ZiriTadi 

legirebis elementebis _ dariSxnis da anTimonis Zlieri madangamosavlebi, 

romlebic muSavdeboda brinjaos xanaSi da mniSvnelovan teqnologiur 

bazas qmnida dariSxniani da anTimoniani brinjaos metalurgiis 

ganviTarebisaTvis. aRniSnul sabadoTa damuSavebisa da miRebuli 
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produqciis gamoyeneba-gavrcelebis areali moicavs rogorc saqarTvelos 

teritorias, ise mezobel regionebs (anatolia, aRmosavleTi evropa). 

dariSxani. Tavisufal mdgomareobaSi cnobilia kristaluri da 

amorfuli saxiT: kristaluri _ kalisebri TeTri metaluri bzinvarebiT; 

amorfuli – yviTeli feris, advilad oqsidirebs. geoqimiuri monacemebiT 

uaxlovdeba anTimons da bismuts. dariSxani anTimonis msgavsad 

amfoterulia. 

bunebaSi dariSxani gvxvdeba sulfidebis, arsenidebis saxiT, iSviaTad 

TviTnabadi. dariSxanSemcveli mineralebi dadasturebulia ramdenime 

aTeuli erTeulis saxiT. ZiriTadi madneuli mineralebi, romlebic 

warsulSi gamoyenebuli iyo, rogorc spilenZis malegirebeli elementi, 

Semdegia: auripigmenti (As2S3), realgari (AsS), arsenopiriti (FeAsS), enargiti 

(Cu3AsS4), tenantiti (Cu12As4S13), nikelini (NiAs), gorsdorfiti (NiAsS) da a. S. 

Zveli warmoebisaTvis gansakuTrebiT sainteresoa spilenZ dariSxniani 

madnebi, romlebic Zveli spilenZ-brinjaos ligaturis warmomqmnel 

elementebs ganekuTvneba. saqarTvelos teritoriaze moipoveboda da 

muSavdeboda realgar-auripigmentis da arsenopiritis tipis 

madangamosavlebi. aRniSnuli dariSxnis Semcveli madnebi eqvemdebareboda 

flotaciiT gamdidrebis process da metalurgiul gadamuSavebas. spilenZis 

metalurgiaSi gamoyenebuli dariSxnis madnebSi ZiriTadi elementis 

savaraudo Semcveloba (madnis tipis Sesabamisad) 6-10% unda yofiliyo.  

dariSxnis gamadnebaTa sistema saqarTvelos teritoriaze ZiriTadad 

warmodgenilia centraluri kavkasionis  qedis samxreT nawilSi. dariSxnis 

madnis koncentraciiT gamoirCeva afxazeTis, svaneTis da mTiani raWis 

zonebi (Каландаришвили, Харашвили, 1958, gv. 208), (sur. 2.2). 

afxazeTSi cnobili gvandris madangamosavlebi (realgari, auripigmenti), 

qluxoris raionis sazRvarzea. gamadnebis zona vrceldeba 200 m sigrZeze, 

0,3-6,0 m-is simZlavriT (dariSxnis saSualo Semcveloba zonaSi 3.0%-ia). 

gulrifSis raionis teritoriaze md. laxtas xeobaSi dasturdeba 

dariSxnis madangamosavlebis jgufi (arsenopriti), 200 m gavrcelebisa da 

0,4-1,5 m simZlavris zoniT. dariSxnis Semcveloba madanSi 2,5_13,5% Seadgens.  

raWa-svaneTis gamadnebis sistema. dariSxnis gamadnebis raioni gamoirCeva 

ZiriTadi komponentis SedarebiT maRali koncentraciiT. vxvdebiT 
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arsenopiritis, realgaris da auripigmentis madangamosavlebs. qvemo 

svaneTis teritoriaze, md. cxeniswylis saTaveebSi, curungalis mTis 

kalTebze 3000 m alpiur zonaSi cnobilia cenis gamadneba (arsenopiriti). 

gamadnebis zona nawildeba sami mimarTulebiT: dasavleTis, aRmosavleTisa 

da Woroxis madangamosavlebis jgufebad. pirveli ori mimarTulebis 

ubnebze cnobilia 35 madnis ZarRvi, 0,3_0,8 m-is simZlavris da 450_700 m 

gavrcelebiT. 

Woroxis ubnis sistema aerTianebs 200-mde gamadnebis ZarRvs, romlebic 

0,5_0,8 m simZlavrisa da 300_350 m gavrcelebis zonas Seadgens. wamyvani 

mineralia arsenopiriti, gvxvdeba piriti da qalkopiriti. dariSxnis 

Semcveloba madanSi araerTgvarovania da 1,0-dan 44%-mde icvleba. 

svaneTis dariSxnis sabadoebidan cnobilia agreTve maRalmTian zonaSi 

ganlagebuli wiTeli kldis (12 ZarRviT) da xaldinis (ramdenime ZarRviT) 

madangamosavlebi. ZiriTadi mineralia arsenopiriti, gvxvdeba agreTve 

tenantiti. 

mTiani raWa mdidaria dariSxnis madangamosavlebiT (realgari, 

auripigmenti). regionSi dariSxnis maRali koncentraciiT da simZlavriT 

gamoirCeva luxumis gamadnebis zona. mdebareobs  ambrolauris raionis md. 

luxumiswylis xeobaSi, 2200 m simaRleze. gamadneba iyofa sam nawilad: 

centralur, dasavleT da aRmosavleT ubnebad. centraluri ubani 

warmodgenilia 10_15 m simZlavris ramdenime madnis ZarRviT (gavrceleba 150 

m); dasavleTis ubani agrZelebs gamadnebis centralur nawils 8_9 m 

simZlavris ZarRviT. aRmosavleTis ubani gamoirCeva madnis ZarRvis 

vertikaluri ganlagebiT da 300 m gavrcelebis zoniT. minerali realgari 

gvxvdeba gamadnebis yvela ubanze, zogjer anTimonitis (Sb2S3) TanxlebiT. 

madanSi dariSxnis Semcveloba farTo diapazonSi 0,5%-dan 30%-mde icvleba 

(saSualod Seadgens 7,0_8,0%-s); titanTan, spilenZTan da sxva minarevebTan 

fiqsirdeba agreTve vercxlisa da oqros Tanaobac. 

uravis dariSxnis gamadnebis ubani luxumiswylis gamadnebis zonis 

samxreT-dasavleTis mimarTulebiT mdebareobs, vrceldeba md. luxumis 

marjvena napirze. gamadnebis zonis simZlavre saSualod 20 m-ia, vrceldeba 

Crdilo-aRmosavleTis mimarTulebiT, ZarRvis vertikaluri vardniT. 

ZiriTadi mineralebia auripigmenti, realgaris TanaobiT. 
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sakauras dariSxnis gamadnebis ubani vrceldeba sakauras qedis 

aRmosavleT ferdobze, 3000 m simaRleze, luxumis gamadnebis zonidan 2 km 

daSorebiT, analogiuri geologiuri da genetikuri monacemebiT. Sedgeba 

ramdenime madnis ZarRvisagan, 1 m simZlavriT da 50_60 m gavrcelebis zoniT. 

dariSxnis Semcveloba madanSi 8,5%-ia. 

kodisZiris dariSxnis gamadnebis ubani ganlagebulia md. rionis 

marcxena napirze, saTave nawilSi sof. Rebidan 5 km daSorebiT, 

gavrcelebulia 2000 m simaRleze. madangamosavlebi iyofa kodisZiris, 

coxisrus da rusTavis nawilebad. 5_10 m simZlavris madnis ZarRvebi 

vrceldeba 4_5 km zonaSi. wamyvani mineralia realgari. mdidari 

ubnebisaTvis ZiriTadi elementis Semcveloba 25_47%-is farglebSi icvleba, 

madanSi dariSxnis koncentracia 2,5_6,3%-ia. 

dariSxnis gansxvavebuli SemcvelobiT, cvalebadi simZlavriTa da 

gavrcelebis zoniT cnobilia ojanuris, muSuanis da kirtiSos gamadnebis 

ubnebi, saerTo geologiur-genetikuri monacemebiT. 

anTimoni warmatebiT gamoiyeneboda Zveli brinjaos warmoebaSi da 

iZleoda maRali xarisxis da mravalferovani ferTa gamis sxmulebs. 

bunebaSi anTimoni gvxvdeba sxvadasxva mineralis SedgenilobaSi: maTgan 

mniSvnelovania anTimoniti (Sb2S3)-72% Sb-is da 28% gogirdis SemcvelobiT; 

agreTve valentiniti (Sb2O3); servantiti (Sb2O4); tetraedriti (3Cu2S. Sb2S3) da 

sxva rTuli Sedgenilobis mineralebi. pirometalurgiuli 

gadamuSavebisaTvis gamoyenebuli unda yofiliyo rogorc pirveladi 

sulfiduri madani, ise sulfidur-oqsiduri madnis narevi, winaswari 

gamdidrebiT (flotacia). anTimonis madnis minarevi elementebia: dariSxani, 

tyvia, spilenZi, rkina da sxva, romelTa Semcveloba gamdidrebisa da 

teqnikuri gadamuSavebis Semdeg sagrZnoblad SeiZleba Semcirdes. 

saqarTvelos teritoriaze anTimonis gamadnebaTa zona vrceldeba 

centraluri kavkasionis qedis samxreT kalTebze, moicavs raWisa da 

svaneTis mTianeTs. maT Soris ZiriTadi adgili ukavia mTiani raWis 

madangamosavlebs (sur. 2.2). 

mTiani raWis anTimonis madneuli baza ganlagebulia md. rionis zeda 

welsa da saTavis teritoriaze, iyofa zofxiTos da CveSuris jgufebad. 
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zofxiTos (xirxis) anTimonis gamadnebaTa sistema vrceldeba md. 

zofxiTuris marjvena napirze gavrcelebul kldovan ferdobebze da 

aerTianebs 50-mde madnis ZarRvs. yvela ZarRvi morfologiurad 

erTgvarovania da warmodgenilia ZiriTadad anTimonitiT, agreTve 

arsenopiritiT da piritiT. dariSxanis da spilenZis mcire minarevebis 

mixedviT gamadneba warmoadgens sufTa anTimonis madans. 

edenas sabado mdebareobs md. edenas saTaveSi, maRalmTian zonaSi, 3000 m 

simaRleze, madnis mTavari ZarRvi ganTavsebulia granitebSi da vrceldeba 

aseuli metris sivrceSi (simZlavre 0,3_0,4 m). edenas sabados dasavleTis 

mimarTulebiT grZeldeba Cdiliedenas ramdenime ZarRvis mqone sabado, 

romelic geologiuri aRnagobiT edenas analogiuria.  

md. zofxiTuris xeobaSi da misi Senakadebis mTian sistemaSi 

ganlagebulia kodianis, sagebisa da xvrelieTis sabadoebi, romlebic 

gavrcelebiT erTmaneTis gagrZelebas qmnis da geologiuri struqturiT 

erTgvarovani madangamosavlebis sistemaSi eqceva. maT teritoriaze 

aRmoCenilia brinjaos xanis maRaro-gamonamuSevrebi, Sesabamisi sawarmoo 

narCenebiT da iaraRebiT. 

CveSuris jgufis anTimonis sabadoTa sistema vrceldeba ZiriTadad md. 

CveSuris marcxena sanapiro zolSi da Sedgeba ramdenime 

madangamosavlisagan. 

xvarZaxeTis anTimonis sabados 0,1_0,8 m simZlavris ZiriTadi ZarRvi 

vrceldeba 550 m sigrZeze; gamadnebis maRali anTimonis koncentraciuli 

gavrcelebis adgilebze aRmoCenilia gvianbrinjaos xanis samTamadno 

warmoebis obieqtebi (xirxis da sagebis maRarogamonamuSevrebis analogiuri 

da sinqronuli Zeglebi). 

sanarcxias anTimonis sabados ZarRvebi gamodis md. CveSuris marcxena 

sanapiros kldovan zolSi. erT-erTi maTgani ganlagebulia md. WanWaxis 

midamoebSi, grZeldeba 300 m zolSi 0,4_0,5 m simZlavris gavrcelebiT. 

domburulas sabado mdebareobs md. domburulas marjvena napirze da 

warmodgenilia 0,3_0,5 m simZlavrisa da 100 m gavrcelebis zoniT. 

analogiuri geologiuri struqturiT xasiaTdeba amave gamadnebis sistemaSi 

arsebuli dombas da axali dombas sabadoebi (0,3_0,4 m simZlavris da 

400_450 m gavrcelebis madnis ZarRvebiT). 
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md. CveSuris marjvena sanapiros anTimonis sabadoTa jgufSi Sedis 

kirtiSos sabado 0,5_0,6 m simZlavrisa da 150_200 m gavrcelebis zoniT; 

karobis sabado 0,4_0,5 m simZlavriT da 200 m gavrcelebiT (anTimonis 

Semcveloba ZarRvebSi 20%-s aRwevs). 

onis raionis teritoriaze mdebareobs anTimonis gamadnebis sabadoTa 

sistema, romelic mineraluri Sedgeniloba-aRnagobiT da geologiuri 

struqturiT erTgvarovania. maT Soris unda davasaxeloT nowaras, 

usaxelos, boselas, ojanuris da ruCuas madangamosavlebi. 

ambrolauris raionis geografiul sivrceSi aRsaniSnavia qajianis, 

madnis Reles da Caduanis sabadoebi. warmodgenilia anTimonitiT, 0,2_0,7 m 

simZlavris da sxvadasxva sigrZis mqone gavrcelebis zoniT. 

svaneTis mTian zolSi ganlagebulia anTimonis cnobili sabadoebi, 

romelTa Soris unda davasaxeloT: cenis anTimonis sabado (anTimoniti – 

arsenopiritTan da qalkopiritTan erTad); agreTve laq-Cildaris, neSalis, 

beTqen-aSxadis, eceris sabadoebi. 

Zvirfasi liTonebi 

oqro da vercxli saqarTvelos teritoriaze Zv. w. III aTaswleulidan 

muSavdeba. Zvirfasi liTonebis bazis arsebobam adgilobrivi 

oqromWedlobis skolebis Seqmna-Camoyalibebis istoriuli procesi 

ganapiroba. 

antikur saqarTveloSi oqros mopoveba-damuSavebis Sesaxeb araerTi 

cnobaa daculi (homerosi, apolonios rodoseli, straboni; svanuri oqros 

Sesaxeb saubrobs pliniusi da apiane). XVIII saukuneSi oqro-vercxlis 

sawarmoo mniSvnelobiT gamoyenebis faqtze miuTiTebs alaverdis da 

axtalis Zvirfasi liTondamuSavebis obieqtebis arseboba. muSavdeboda _ 

mdinareebis enguris, rionis, cxeniswylis, Zirulis, xramis oqros 

qviSrobebi. saqarTvelos teritoriaze Zireuli oqroSemcveli 

madangamosavlebi cnobilia zemo svaneTsa da aWara-TrialeTSi. oqros 

Seicavs agreTve mTiani raWis, qvemo svaneTis, merisis da dambludis 

sabadoebi, madneulis polimetaluri da spilenZis sabadoTa sistema da 

sxva (sur. 2.3.). 

oqro. svaneTSi (mestiis raioni) oqro svaneTis qedis CrdiloeT 

ganStoebaSia. md. engurisa da misi Senakadebis zonaSi gakvarcebul 
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ZarRvebSi ganlagebulia gamadnebis ZiriTadi sivrce; oqros Semcveli 

ZarRvebis simZlavre icvleba 15_25 m farglebSi, 50 m gavrcelebiT. 

makroskopulad gamoirCeva oqros gavrcelebis ori saxe – TviTnabadi da 

mcire zomis izometruli marcvlebi. 

aWara-TrialeTis oqros gamadnebis zonaSi madangamosavlebi 

dadasturebulia md. xramis Senakadebis saTaveebSi da md. gujareTis-wylis 

xeobaSi (zekaris gadasasvlelTan). orive raioni gamoirCeva gamadnebis 

optimaluri gavrcelebiT (100_200 m) da cvalebadi simZlavreebiT (0,3_2,0 m). 

oqros Semcveloba sawarmoo moTxovnebis Sesabamisia. 

mTiani raWis regionSi yuradRebas imsaxurebs zofxiTos da xvrelieTis 

madangamosavlebi, sadac oqro da vercxli gvxvdeba rogorc madneul, ise 

Tavisufal zonaSi. oqros Semcveloba cvalebadia da akmayofilebs 

sawarmoo moTxovnaTa minimums. vercxlis raodenoba icvleba 2,4_44,3 g/t 

diapazonSi, saSualod 17,0 g/t Seadgens. 

oqros Semcveli polimetaluri sabadoebidan sainteresoa dambludis 

madangamosavlebi. gamadnebis sami ZarRvi oqros Seicavs gansxvavebuli 

raodenobiT. yuradRebas imsaxurebs agreTve cenis (afxazeTi) 

arsenopiritebis gavrcelebis zonis oqros Semcveloba, bolnisis 

polimetalur madanSi Semavali oqros raodenobrivi monacemebi. 

adgilobrivi Zvirfasi liTonis mopoveba-damuSavebis sqemaSi 

mniSvnelovania oqros qviSrobebi, romlebic mdinaris saTavo nawilsa da 

xeobaTa kanionebSi wylis nakadis moqmedebis Sedegad recxavs da Slis 

oqroSemcvel qans da bunebrivi gamdidreba-damuSavebis Semdeg ganfens 

SedarebiT wynari dinebis sivrceSi oqroSemcveli danafaris saxiT (Баркая, 

Гоциридзе, 1958, gv. 223-225). 

am mimarTebiT aRsaniSnavia md. enguris da misi Senakadebis, 

cxeniswylisa da xramis auzSi arsebuli oqros qviSrobebi. qviSrobi oqros 

danaleqi masa Seicavs 2-3 g oqros marcvlebs, gvxvdeba 40 gramamde oqros 

TviTnabadebic. xSiria gamonaklisi SemTxvevebi, rodesac oqros 

TviTnabadis wona ramdenime aseul grams aRwevs. 

vercxli. saqarTvelos teritoriaze vercxli ZiriTadad 

gavrcelebulia polimetalur gamadnebaTa sistemebSi, romlebic 
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ganlagebulia centraluri kavkasionis samxreT kalTebze da mcire 

kavkasionis sistemaSi.  

gansakuTrebuli sawarmoo mniSvnelobisaa kazreTis gamadnebis jgufisa 

da dambludis sabados obieqtebi. 

kazreTis polimetalur gamadnebaTa jgufi (bolnisis raioni), romelic 

vrceldeba mdinareebis _ kazreTisa da foladauris wyalgamyof 

teritoriaze, gamoiyofa ori ubani – dasavleTis da aRmosavleTis. maTi 

Semadgeneli ZiriTadi mineralebia: piriti, galeniti da sfaleriti. 15 m 

simZlavris da 360 m gavrcelebis horizontiT. ZiriTadi mineralebis garda, 

gvxvdeba argentiti da TviTnabadi oqro. 

kazreTis jgufSi erTiandeba madneulis, abulmulkis, samRereTis, 

pidareTisa da cixnaris madangamosavlebi, ganlagebuli mdinareebis _ 

xramis da foladauris, maTi Senakadebis teritoriaze. 

dambludis sabado (dmanisis raioni) Sedgeba ramdenime aTeuli madnis 

ZarRvisagan, romelTa simZlavre icvleba 0,3_1,0 m diapazonSi da 

paraleluri ganlagebiT qmnis gamadnebis zonas. madani sabadoSi 

erTtipuria, ganlagebulia kvarcSi, qimiuri SedgenilobiT gardamavalia* 

(cxr. 2.2) (Иваницкий, Твалчрелидзе, 1958, gv. 142). 

dambludis sabados sawarmoo gadamuSavebisas tyviis koncentratidan 

miiReba vercxli da Semdgomi gamocalkevebiT oqro. sabado akmayofilebs 

sawarmoo moTxovnebs. dambludis sabado muSavdeboda Sua saukuneebis 

periodSi. saqarTvelos teritoriaze arsebuli, vercxlis Semcveli 

polimetaluri madnebi perspeqtiuli iyo gadamuSavebis TvalsazrisiT, 

saukuneebis ganmavlobaSi gamoiyeneboda adgilobrivi ekonomikis 

aRorZineba-aRmavlobisaTvis. 

cxrili 2.2 

# simZlavre, m 
qimiuri da woniTi Sedgeniloba* 

Pb Zn Cu Ag Au 
1 0,60 2,30 8,03 3,00 52,2 0,65 
2 0,26 6,70 13,30 1,60 77,0 5,30 
3 0,28 2,32 10,20 1,86 58,0 8,60 
4 0,20 2,80 5,70 0,30 50,0 34,20 
5 0,80 2,50 4,80 0,41  17,0 0,70 
6 0,51 2,30 2,25 0,24 6,7 0,2 
7 0,35 1,90 0,05 0,61 11,0 - 

*Pb, Zn, Cu mocemulia %-Si; Ag, Au – g/t-Si. 
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rkinis sabadoTa sistema 

samxreT kavkasiis rkinis madnis sabadoebi geografiuli gavrcelebis 

sistemiT ramdenime zonad iyofa; maT Soris maRaro-gamonamuSevrebsa da 

metalurgiuli warmoebis ZeglebTan kavSirSia afxazeTis, Sida qarTlis, 

kaxeTis, aWara-TrialeTis da somxiTis rkinis gamadnebaTa zonebi (sur. 2.4). 

madanSemcveli kompleqsebis erTi nawili maRali simZlavrisaa, gamodis 

zedapirze da advilad dasamuSavebelia. maT Soris yuradRebas imsaxurebs 

is rkinis madnebi, romlebic metalurgiuli warmoebisaTvis warsulSi 

gamoiyeneboda (cxr. 2.3). 

afxazeTis rkinis gamadnebis zonaSi eqceva md. bzifis auzSi 

dafiqsirebuli madangamosavlebi, cvalebadi simZlavris kompleqsiT, 

warmodgenilia hematitiT, magnetitiT. gansakuTrebiT sainteresoa md. 

kodoris auzsa da ZiSras xeobaSi arsebuli mura rkinaqvis gamosavlebi, 

rkinis maRali procentuli SemcvelobiT. aq aRmoCenilia 

madangamonamuSevrebi da Zveli rkinis metalurgiuli warmoebis naSTebi 

(Бгажба, 1983, gv. 11-12; Твалчрелидзе, 1958, gv. 81). 

cxrili 2.3 
 

# minerali 
qimiuri 
formula 

rkinis 
Semcveloba, % 

kuTvri 
wona 

feri 

1 magnetiti FeO.Fe2O3 72,4 5,17 Savi 

2 magnomagnetiti 
(Mg,Fe)O. 

Fe2O3 
56-60 4,5-4,65 Savi 

3 
hematiti 

(rkinis kriala) 
Fe2O3 70,0 4,2-5,3 ruxi 

4 hidrohematiti 
Fe2O3.n H2O 

n<1 62-69 3,1-5,4 
ruxi, 
mura, 

wiTeli 

5 gotiti 
Fe2O3.H2O 

 62,9 4,3 
mura 
ruxi 

6 limoniti 
Fe2O3.n H2O 

1<n<1,5 59-63 3,6-4,0 mura 

7 sideriti FeCO3 48 3,3 
mura, 
ruxi 

 

kaxeTis gamadnebis zolSi dafiqsirebulia rkinis madangamosavlebi, 

ganlagebuli md. alaznis zemo welze, pankisis xeobaSi. warmodgenilia 

magnetitiT (Твалчрелидзе, 1958, gv. 82). pankisis xeobaSi aRmoCenili, rkinis 
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warmoebis widebis Semcveli ormoebi uZveles adgilobriv rkinis 

metalurgias ukavSirdeba (ficxelauri k., 1973, gv. 95). 

aWara-TrialeTis rkinis gamadnebis zona gamoirCeva didi raodenobiT 

madangamosavlebiT. aq aRsaniSnavia qedas, tyibulis, vakijvaris, Zamis, 

maradidis madangamosavlebi, romlebic warmodgenilia magnetitiT da 

wiTeli rkinaqviT. zogierTi madangamosavlebis siaxloves aRmoCenilia 

samTamadno da metalurgiuli warmoebis naSTebi. 

yuradRebas imsaxurebs SavizRvispira qviSebi, romlebic cvalebadi 

simZlavriT ganlagebulia baTumsa da gagras Soris. qviSebi warmodgenilia 

piroqseniT da magnetitiT. magnetitur qviSebSi gamdidrebis Semdeg rkinis 

Semcveloba 55% aRwevs (Твалчрелидзе, 1958, gv. 86). magnetituri qviSebis 

gavrcelebis zolSi aRmoCenilia aRniSnuli nedleulis bazaze momuSave 

metalurgiuli warmoebis kerebi, madnis gamdidrebis da Semdgomi 

gadamuSavebis procesSi CarTuli uZvelesi dasaxlebebi. 

somxiTis zonaSi aRsaniSnavia foladauris rkinis sabado, sadac 

aRmoCenilia ramdenime aTeuli maRarogamonamuSevari, Zveli metalurgiuli 

warmoebis kerebi. is moicavs sakmaod did teritorias, warmodgenilia 

rkinis krialaTi, hematitiT, mura rkinaqviT. madangamosavlebidan 

sainteresoa: sarkineTi, demursu, guliari, madniswyaro, madnisseri, 

daSqesani da sxva. foladauris gamadnebis centraluri nawili mdebareobs 

mdinareebis _ foladaurisa da loqiswylis SesarTavSi (Твалчрелидзе, 1958, 

gv. 87-91). 

Sida qarTlis rkinis gamadnebis zolSi Sedis md. jejoras xeobaSi 

arsebuli wedisis madangamosavali, romelic warmodgenilia wiTeli 

rkinaqviT. wedisis sabadoSi aRmoCenilia Zveli madangamonamuSevrebi. amave 

gamadnebis zolSi ganixileba erTtipuri wiTeli rkinaqvis ramdenime 

madangamosavali, romlebic ganlagebulia md. TedeleTis xeobaSi 

(rexviaSvili, 1964, gv. 42; Твалчрелидзе, 1958, gv. 82). 

amierkavkasiis rkinis madnis sabadoTa gavrcelebis geografiuli 

areali, maTi geologiur-geoqimiuri monacemebi, gansazRvravda am 

teritoriebze arsebuli uZvelesi metalurgiuli warmoebis moqmedebis 

sferos. samTamadno obieqtebis geografiuli siaxlove rkinis warmoebis 

zonebTan, mTiswina da zRvispira zolSi, xels uwyobda 
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madangadamamuSavebeli da metalurgiuli kerebis Seqmnas. amierkavkasiis 

teritoriaze Savi metalurgiis istoriul ganviTarebasTan dakavSirebuli 

samTamadno warmoebis Zeglebi, muSaobis principuli sqemebiT da sainJinro-

teqnikuri maxasiaTeblebiT, msgavs, erTgvarovan sistemaSi erTiandeba 

(mujiri, 1994, gv. 6). Zveli samTamadno Zeglebi da maTTan gaerTianebuli 

centraluri kavkasionis samxreT kalTebze ganlagebuli (afxazeTi, svaneTi, 

raWa, kaxeTi) da mcire kavkasionis zonaSi moqceuli (qvemo qarTli, aWara, 

guria, samegrelo) gamadnebaTa obieqtebi, agreTve SavizRvispira 

magnetituri qviSebis danaleqi diunebi mizanSewonilad gamoiyeneboda 

Zveli rkinis metalurgiis aTvisebisaTvis. 
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3. metalurgiuli warmoeba 

3. 1. metalurgiuli warmoebis ZeglTa istoriul-ekonomikuri 

atribuciisaTvis 

 
Zveli metalurgiuli warmoebis samuSao-organizaciuli struqturis 

gansazRvrisa da Zireuli teqnologiuri procesebis kompleqsuri 

analizisaTvis, gansakuTrebuli mniSvneloba eniWeba istoriul-ekonomikur 

monacemebs, romlebic uZvelesi spilenZ-brinjaos, rkina-foladis da 

ZvirfasliTondamuSavebis sawarmoTa funqcionirebis istoriuli 

Taviseburebidan momdinareobs. 

problemasTan dakavSirebiT, arsebiTia uZvelesi metalurgiisa da 

liTonwarmoebis aRmniSvneli zogierTi termini, romlebic metalurgiis 

istoriis kvlevis Tanamedrove etapze, samTo-metalurgiul gaerTianebaTa 

samuSao teqnika-teqnologiuri aspeqtis gansazRvris principebidan 

gamomdinare, Sesabamis diferenciacias ganicdis. terminTa Sinaarsi 

dakavSirebulia ama Tu im metalogenuri regionis istoriul-metalurgiuli 

kvlevis meTodTan da xSir SemTxvevaSi, ar asaxavs im istoriul process, 

romelsac sakvlevi obieqti ganekuTvneba. amdenad saWiro xdeba terminTa 

dazusteba, maTi mniSvnelobis diferencirebuli ganmarteba (Черных, 1976. gv. 

166). 

winaistoriuli sazogadoebisTvis damaxasiaTebeli koleqtiuri 

sakuTrebis formebis arseboba metalurgiul warmoebazec vrceldeba. 

amasTan, iqmneba winapiroba Sromisa da Seqmnili produqtis dayofa-

gamoyofis meqanizmis ganviTarebisaTvis. metalurgiuli warmoeba gamoeyofa 

ekonomikuri meurneobis sxva mimarTulebebs da viTardeba warmoebis 

gansxvavebuli organizaciiT, nawarmze centralizebuli moTxovniT, gare 

bazris kanonzomierebaTa gaTvaliswinebiT. 

metalurgiuli warmoebis ganviTarebis ZiriTadi teqnika-teqnologiuri 

maxasiaTeblebi analogiurad moqmedebs feradi, Savi da Zvirfasi 

liTonebisa da Senadnobebis miReba-damzadebis Sromis organizaciaze. 

saqarTvelo-kavkasiis regionSi, metalurgiis ganviTarebis adreul 

etapze (Zv. w. V-IV aTaswleulebi) metalurgi tomebis arsebobis erT-erTi 

ZiriTadi wyaro madnis mopovebis, liTonis miRebisa da mza produqciis 
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Seqmnis procesis organizaciaa. miuxedavad mosaxleobis didi nawilis 

mesaqonleobasa da miwaTmoqmedebaSi dasaqmebisa, SeimCneva metalurgiiT 

dakavebuli adamianTa jgufebis sawarmoo daniSnulebiT gamoyofis procesi. 

uZvelesi metalurgiis Casaxvis periodisaTvis damaxasiaTebeli 

garemopirobebis aTvisebis susti empiriuli gamocdileba da warmoebis 

ganviTarebis mcire SesaZleblobebi, sawarmoo saSualebaTa erT sistemaSi 

gaerTianebis aucileblobas ganapirobebs. uZvelesi paleometalurgia 

aerTianebs saZiebo geologiis, samTo saqmisa da liTonis miRebis 

procesebTan dakavSirebul SromiTi saqmianobis specialistebs. 

metalurgiis ganviTarebis Semdgom etapze (Zv. w IV-III aTaswleulebi), 

adrebrinjaos kulturaTa matarebeli tomebi iTviseben gansaxlebisaTvis 

saWiro gacilebiT did geografiul sivrces. maTi gadaadgileba 

mimdinareobs mTiswina zolisa da mTiani garemos siRrmeSi, farTovdeba 

metalurgiuli warmoebis ganviTarebisaTvis saWiro metalogenur sistemaTa 

bunebrivi sivrce. metalurg tomTa gansaxlebis arealSi Semodis 

liTongamadnebaTa sistemebis axali nawili, romelTa damuSaveba moiTxovs 

madangamosavalTa zedapirul Ziebas, maT praqtikul gamoyenebas da madnis 

saWiro raodenobiT aTvisebas. tomTaSorisi ekonomikuri kavSirebi 

aregulirebs moTxovnilebas liTonis nawarmze. madnis resursebisa da 

sawvavis pirveladi wyaros, tyiani zolis didi raodenobiT aTvisebis 

aucilebloba iwvevs mosaxleobis erTi nawilis gadaadgilebas, meorisagan 

dacilebas. iwyeba metalurgiaSi momuSave mosaxleobis erTi nawilis 

meorisagan gamoyofa, Cndebian calke saZiebo-samTamadno saqmesa da 

uSualod liTonis miRebis procesTan dakavSirebuli adamianTa 

gaerTianebebi – madnis meoreuli gamamdidreblebis, xis naxSiris 

gamomwvelebis, sawarmoo qurasTan momsaxureTa saxiT. metalurgiuli qura, 

sawarmoo kera imarTeba iq, sadac advilad mosaxerxebelia madnisa da 

sawvavis transportireba. 

sawarmoo masStabebis zrdasTan erTad viTardeba metalurgiul 

gaerTianebaTa specializaciis procesi. momdevno istoroiul periodSi (Zv. 

w. II aTaswleuli) metalurgi tomebis mosaxleobis ZiriTadi nawili 

dakavebulia liTonis miReba-damuSavebiT. saerTo metalurgiuli 

warmoebidan saCamosxmo da samWedlo saqmis gamoyofis arsebiTi istoriuli 

procesi ori aspeqtiT ganisazRvreba: pirveli uSualod ukavSirdeba Warbi 
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produqtis Seqmnas naxevarfabrikatebis, namzadebis, sxmulebis, zodebis 

saxiT, rac iwvevs samWedlo saqmis gamiznul daSorebas madnidan, liTonis 

miRebis procesisagan. meore aspeqti gansazRvrulia gare samyarosTan 

tomTaSorisi sabazro urTierTobebis ganmtkiceba-gafarToebiT, rodesac 

ekonomikuri ganviTarebis kanonzomieri principebi, sxmulisa da naWedi 

produqciis maRali xarisxi da warmoebis masStabebis zrda moiTxovs 

meoradi damuSavebis centrebis saCamosxmo da samWedlo saxelosnoTa 

gafarToeba-gamoyofis organizacias. 

Zv. w. II aTaswleulis miwuruli da I aTaswleuli metalurgiaSi 

xasiaTdeba teqnikur-teqnologiur procesTa Semdgomi daxvewa-ganviTarebiT. 

samxreT kavkasiis teritoriaze saxelmwifo gaerTianebaTa SeqmnasTan erTad 

axal safexurze adis ekonomika, liTonwarmoeba. dasaxlebuli punqtebi 

gamoirCeva centralizebuli xelosnuri warmoebis organizaciiT da farTo 

savaWro saqmianobiT. antikuri xanis saqarTvelo-kavkasiis saxelmwifoTa 

politikur-ekonomikuri xasiaTis cvlilebebma didi gavlena iqonia 

metalurgiuli da liTondamuSavebis centrebis calke dargebad 

Camoyalibebaze (spilenZ-brinjaos, Zvirfasi liTonebis da rkina-foladis 

warmoeba). 

metalurgiul warmoebaSi istoriulad mimdinare organizaciul-

teqnologiuri cvlilebebi moiTxovs sawarmoo aerTianebaTaAfunqciuri, 

geografiul-gavrcobiTi, gare samyarosTan savaWro-kulturuli 

urTierTobiTi da moqmedebiTi arealis gansazRvrisaTvis saWiro 

diferencirebul terminologias, romelic SeiZleba Semdegnairad 

Camoyalibdes: 

metalurgiis istoriis kvlevis Tanamedrove etapze dadginda im 

pirvelad, elementarul terminTa mniSvneloba, romlebic aRniSnavs, 

liTonis masalis damzadebis Sesabamisi etapis teqnologiur process. 

SevexebiT am saxis zogierTi terminis gamoyenebas. aRniSnulidan 

gamomdinare, upirveles yovlisa, gansazRvrulia terminebi “metalurgia” da 

“liTondamuSaveba”, maTi Sesabamisoba maTSi Cadebul istoriul 

informaciasTan. 

termin “metalurgiaSi” igulisxmeba im sawarmoo procesTa erToblioba, 

romlebic ukavSirdeba madnidan liTonis miRebas, mis Camosxmas da 

pirveladi produqtis Seqmnas. 
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termini “liTondamuSaveba” areTianebs im teqnologiur procesTa 

erTobliobas, romlebic gamoiyeneba naxevarfabrikatidan an pirveladi 

sxmulidan mza produqtis misaRebad, rTuli profilis nivTebis Camosxmisa 

da Wedvis gziT (sabrZolo, sameurneo da saritualo daniSnulebis iaraRi, 

samkauli). liTondamuSavebis ganviTarebul etapze masSi erTiandeba 

liTonis Camosxmisa da Semdgomi Wedvis procesis kombinirebuli gamoyeneba, 

mravalmxrivi daniSnulebis nakeTobaTa SeqmniT. 

zemoaRniSuli terminebis ganxilva procesis saxiT, romelime istoriul 

periodsa da garkveul geografiul sivrceSi, warmoaCens iseT istoriul-

metalurgiul da istoriul-teqnologiur terminebs, rogoricaa 

“metalurgiuli kera”, “metalurgiuli centri”, “samTo metalurgiuli 

centri”, “metalurgiuli provincia”. 

teqnikis istoriis TvalsazrisiT, metalurgia da liTondamuSaveba 

garkveul geografiul sivrceSi arsebuli bunebrivi monacemebiT viTardeba, 

romlebic am zonisaTvisaa damaxasiaTebeli. uZvelesi metalurgiuli 

centrebi ganviTarda, pirvel rigSi, im geografiul sartyelSi, sadac 

arsebobda mdidari metalogenuri zonebi: spilenZis, rkinis, tyviis, 

dariSxnis, kalis, anTimonis, vercxlis, oqros da sxva liTonebis 

madangamosavlebiT. paleometalurgiis Casaxva-ganviTarebisaTvis aseve 

saWiro iyo sawvavis, wylisa da cecxlgamZle Tixebis maragis aucilebloba. 

aseTi bunebrivi resursebiT mdidar regionSi mcxovrebi mosaxleoba ecnoba 

ra liTonis bunebas, mis Tvisebebs, qmnis winapirobas metalurgiis kerebis 

arsebobisaTvis. am bunebriv-ekonomikuri pirobebiT Camoyalibebuli 

metalurgi tomebi avrceleben TavianT gavlenas mezobel Temebze, uswreben 

iq mcxovreb mosaxleobas meurneobriv saqmianobaSi, aqtiur gavlenas 

axdenen maT yofa-cxovrebaze. es gavlena gansakuTrebiT gamoixateba maTi 

produqciis gavrcelebiT metalogenuri regionis gareT. metalurgi tomebis 

produqcia vrceldeba mezobel regionebSi mza nawarmisa Tu sxmuli 

zodebis saxiT. metalurgiuli warmoebis aramqone sazogadoeba iZulebulia 

miiRos importi an daamzados produqcia importulTan mibaZviT. 

garkveul SemTxvevebSi metalurgi tomebis mezobel geografiul 

garemoze zemoqmedeba warmoSobs adgilobrivi liTondamuSavebis kerebs, 

romlebic importuli masalis gadamuSavebiT iwyebs arsebobas. aRniSnul 

regionSi saWiro raodenobis madnis resursebis aRmoCenis SemTxvevaSi, 
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SesaZlebeli xdeba adgilobrivi metalurgiuli warmoebis kerebis 

Camoyalibebac. tomTaSorisi kontaqtebis arseboba, Semdgom istoriul 

monakveTSi ganapirobebs maT sawarmoo gamsxvilebas, moqmedebis sferos 

gafarToebas da calkeuli metalurgiuli kerebis gaerTianebas. am 

SemTxvevaSi adgili aqvs metalurgiuli centris an samTo-metalurgiuli 

gaerTianebis Seqmnas, Camoyalibebas. maTi moqmedebis geografiuli arealis 

da sawarmoo masStabebis SemdgomSi zrdiT iqmneba ufro arsebiTi 

kulturul-ekonomikuri gaerTianeba_metalurgiuli provincia. 

`metalurgiuli kera~ qmnis sakuTar metalurgiul warmoebas, 

produqciis qronologiuri da geografiuli sazRvrebiT Sedis ufro 

msxvili paleometalurgiuli gaerTianebis arealSi. mis sazRvrebSi 

Tavsdeba erTgvarovani kulturis matarebeli mosaxleoba. warmoebis 

nimuSebi xasiaTdeba gansakuTrebuli (sxvisagan gansxvavebuli, gamoyofili) 

tipologiuri da teqnologiuri TaviseburebebiT, niSnebiT. metalurgiul 

keras aqvs Tavisi teqnologiuri sqemis gavlenis sakuTari zona. 

samxreT kavkasiis regionis masStabiT, brinjaos xanis ekonomikis 

ganviTarebis sxvadasxva etapze gamoiyofa metalurgiul keraTa 

gaerTianebis sistemebi: centraluri kavkasionis samxreT kalTebze – 

afxazeTis, svaneTis da raWis metalurgiuli kera; mcire kavkasionze – 

Woroxis auzis, aWara-guriis da bolnis-dmanisis kerebi. 

`metalurgiuli centri~ moicavs mdidar da mravalkerian 

metalogenur raionebs, romlebic Tavsdeba erT mozrdil geologiur-

geografiul regionSi, sadac muSavdeba arsebuli madangamosavlebis 

ZiriTadi nawili, ganviTarebulia samTo saqmis sistema. eqspluataciaSi 

myofi madangamosavlebi xasiaTdeba erTgvarovani, erT sistemaSi myofi 

geoqimiuri monacemebiT. regioni aerTianebs sinqronulad momuSave 

ramdenime metalurgiul keras, romelTa produqcia qmnis warmoebis saerTo-

erTgvarovan saxes. metalurgia adgilobrivi mosaxle tomTa erT-erTi 

ZiriTadi saqmianobaa. arqeologiurad regioni moicavs kargad daTariRebul 

metalurgiuli warmoebis obieqtebs, romlebic istoriulad metalurgiuli 

warmoebis aq arsebobis pirdapir argumentacias warmoadgens. adgilobrivi 

metalurgiuli warmoebis produqcias gavrcelebis garkveuli 

teritoriuli areali gaaCnia, romelic SeiZleba icvlebodes 
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metalurgiuli centris funqcionirebis mTel periodSi. aseTi regioni, 

istoriul-metalurgiuli TvalsazrisiT, SeiZleba mudmivmoqmed obieqtad 

CaiTvalos. amdenad, misTvis erTkulturuli (eTnikuri) erTgvarovneba im 

epoqisTvis SeiZleba ar iyos damaxasiaTebeli. 

kavkasiis regioni, istoriul-kulturuli TvalsazrisiT, brinjaos 

xanaSi sam ZiriTad metalurgiul centrad iyofa: Crdilo kavkasiis, 

centraluri da mcire kavkasionis metalurgiul centrebad. 

`samTo-metalurgiuli gaerTianebuli centri~ gamoirCeva iseTive 

istoriul-metalurgiuli da geologiur-geografiuli maxasiaTeblebiT, 

rogorc “metalurgiuli centri”. maT Soris gansxvaveba gamoixateba 

warmoebis masStabebiT. geografiulad metalurgiuli centri Sedis samTo-

metalurgiul gaerTianebaSi. ramdenime metalurgiuli centris erToblioba 

qmnis msxvil warmonaqmns _ “samTo-metalurgiul gaerTianebas”. evraziis 

paleometalurgiis sistemaSi kavkasiis regioni ganixileba, rogorc erT-

erTi samTo-metalurgiuli gaerTianebuli centri. 

`metalurgiuli provincia~ ramdenime metalogenuri geografiuli 

regionis gaerTianebaa, romelTa SedgenilobaSi Sedis sxvadasxva 

eTnokulturuli warmomavlobis mosaxleobis mier Seqmnili samTo-

metalurgiuli gaerTianebebi. metalurgiul provinciaSi gaerTianebul 

metalurgiul kompleqsebs sawarmoo saSualebaTa gansxvavebuli monacemebi 

axasiaTebs. miuxedavad teritoriuli siSorisa, “metalurgiul provinciaSi” 

Semavali elementebi xasiaTdeba produqciis monaTesave tipologiur-

teqnologiuri erTianobiT, romelic gavlenas axdens provinciis saerTo 

sistemis ganviTarebaze. kavkasia iTvleba evraziis metalurgiis sistemaSi 

cnobili, Savi zRvis irgvliv arsebuli kulturuli wris metalurgiuli 

provinciis erT-erT samTo-metalurgiul gaerTianebad, romelic did 

gavlenas axdens Zveli msoflios (Zv. w. IV-II aTaswleulebis) 

metalurgiuli warmoebis ganviTarebis ZiriTadi etapebis formirebis 

procesze. 

zemoaRniSnuli samTo-metalurgiuli warmoebis samuSao-organizaciuli 

mowyobilobis amsaxveli sawarmoo kategoriebi, sxvadasxva geografiul 

arealsa da savaWro-ekonomikur sivrceSi funqcionirebad metalurgiul 

gaerTianebaTa istoriuli ganviTarebis calkeul safexurebs gansazRvravs. 
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isini ganixileba metalurgiuli kerebis sinqronuli eqspluataciis 

pirobebSi. calkeuli terminebi SeiZleba warmatebiT gamoviyenoT rogorc 

saqarTvelos teritoriaze moqmedi metalurgiuli centrebis miRwevaTa 

warmosaCenaT, ise kavkasia-wina aziis regionis da Savi zRvis garSemo 

arsebuli metalurgiuli provinciis kulturul miRwevaTa Sesafaseblad 

(Черных, 1976. gv. 168; 1978, gv. 17). 

paleometalurgiuli warmoebis sistema ganixileba Zeglebis istoriul-

metalurgiuli funqcionirebiT madnis meoradi gamdidrebis, metalurgiuli 

gadamuSavebisa da nawarmis miRebis procesTa erToblivi analizis 

safuZvelze. terminTa kategoria saSualebas gvaZlevs saqarTvelos 

teritoriaze aRmoCenili da Seswavlili Zeglebi, sawarmoo masStabebisa da 

geografiuli gavrcelebis mixedviT, erT sistemaSi gavaerTianoT: 

metalurgiuli kera (afxazeTi, svaneTi, raWa, aWara-guria, bolnisi-dmanisi, 

alazangaRma mTiani kaxeTi); metalurgiuli centri (centraluri kavkasioni, 

mcire kavkasioni); samTo-metalurgiuli gaerTianebuli centri (kavkasia); 

metalurgiuli provincia (cirkumpontiumis zona); Zveli msoflios 

metalurgiuli warmoeba (Sua azia, kavkasia, balkaneTi, xmelTaSua zRvis 

auzi, egvipte da a. S.). 

uZvelesi metalurgiuli Zeglebis urTierTSedarebisa da sistemis 

istoriul-metalurgiuli SefasebisaTvis, miRebulia kvlevis inter-

disciplinaruli meTodi arqeologiis, geologiis, samTo saqmis, qimiis, 

metalurgiis mecnierebaTa miRwevebis gaTvaliswinebiT da sainJinro-

teqnikuri da maTematikuri statistikis monacemebis kriteriumTa 

gamoyenebiT. 

 
 
3.2. brinjaos metalurgia 
 
3.2.1. spilenZ-brinjaos damuSaveba Zv. w. VI-IV aTaswleulebSi 
 
liTonis aTviseba iwyeba TviTnabadi spilenZis gacnobidan (Rickard, 1, 

1932. gv. 318). 

TviTnabadi spilenZi kargad iWedeba da saukeTeso nedleulia samkaulis 

misaRebad. pirvelad TviTnabadi spilenZisgan, civad Wedvis gziT mZivebi da 

Rerakebia damzadebuli. am periodis arqeologiuri masalis mixedviT 
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irkveva, rom bunebrivi spilenZis plastikurobisa da sirbilis gamo, is 

iaraRisaTvis ar gamoiyeneboda. aRmoCenili liTonis nivTebis damzadebis 

teqnologiuri sqemis gasarkvevad araerTi artefaqtia Seswavlili. uZveles 

namosaxlarebze mikvleuli warmoebis saSualebebis da iaraRebis 

kompleqsuri analizi spilenZis damuSavebis procesis aRdgenis saSualebas 

iZleva (RambaSiZe da sxv. 2010, gv. 97). 

Zv. w. VI-V aTaswleulebis Zeglebis arqeologiur monapovar masalaSi, 

liTonis artefaqtebTan erTad, spilenZis miReba-damuSavebasTan 

dakavSirebuli atributebi Cndeba _ danayili madnis, qvis xelsawyoebis da 

warmoebis narCenebis (widebis, liTonis naRvenTebis) saxiT (Müller-Karpe, 1994. 

gv. 15). arqeologiuri monacemebiT, spilenZis aTvisebis sawyisi 

periodisaTvis, liTonis warmoeba (metalurgiuli dnoba) nedleulis 

mopovebis adgilidan moSorebiT, namosaxlarebze dasturdeba. 

samxreT kavkasiaSi uZvelesi spilenZis nivTebi Zv. w. VI-V 

aTaswleulebis periodidanaa cnobili. saqarTvelos teritoriaze pirveli 

liTonis nivTebi marneulis raionSi, Sulaver-SomuTefes kulturis 

Zeglebze Cndeba. maT Soris uZvelesia xramis didi goris namosaxlarze 

mopovebuli masala: rkali, dana, 2 mZivi, 1 amorfuli natexi. aRniSnuli 

TviTnabadi spilenZis nivTebi civi WedviT aris damzadebuli da Zv. w. VI 

aTaswleuliT TariRdeba (Kiguradze 1986. Tab. 5). 

azerbaijanis teritoriaze, Sulaver-SomuTefes kulturis periodis 

Zeglebze, liTonis uZvelesi artefaqtebi gvxvdeba: grigalar-Tefeze (Zv. w. 

5600-4900 ww.), CalaRan-Tefeze (Zv. w. 5400-5200 ww.) da qiul-Tefeze (Zv. w. 4700-

4500 ww.) (Kavtaradze, 1999. gv. 71-72). 

somxeTSi uZvelesi spilenZis nivTebi artaSenis (Zv. w. 5800-5700 ww.) da 

akanaSenis (Zv. w. 6000-5500 ww.) namosaxlarebze aRmoaCines. aq TviTnabadi 

spilenZis mZivebi, samajuris fragmenti da malaqit-azuritis mineralebis 

nimuSebia napovni. dariSxniani spilenZis artefaqtebi ki texutasa da nerqin 

godeZorSi Zv. w. V aTaswleulis bolos Cndeba (Meliksetian. 2006; kavtaradze 

1999). 

Zv. w. VI-V aTaswleulebis periodSi, rodesac sazogadoeba ecnoba 

TviTnabad spilenZs da iwyebs spilenZis oqsiduri madnebis aTvisebas, 

yalibdeba samTamadno saqmisa da metalurgiis istoriul-teqnologiuri 
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kavSiri; warmateba, mineralis monaxva-gamotanasa da mis gadamuSavebaSi, am 

ori dargis saerTo ganviTarebis winapiroba xdeba. 

TviTnabadi spilenZis, pirveli bunebrivi liTonuri masalis gamoyenebis 

SesaZleblobebi, gavrcelebis mcire masStabebi da metalurgiuli reJimis 

codnis ararseboba, liTondamuSavebis empiriuli gamocdilebis uqonloba, 

erTi mxriv, amcirebs TviTnabadi spilenZis gamoyenebis sferos da, meore 

mxriv, aCqarebs samTamadno da metalurgiuli warmoebis ganviTarebis 

process (Forbes, 1950. gv. 19). 

Zv. w. V-IV aTaswleulebis periodi kavkasiaSi feradi liTondamuSa-vebis 

SesamCnevi impulsebiT aRiniSneba. am droisaTvis tipuria TviTnabadi da 

dariSxniani spilenZisgan (As = 1,0-2,0%) miRebuli mcire zomis nivTebi, 

mtkvar-araqsis kulturis adreuli etapisa da maikopis kulturisaTvis 

damaxasiaTebeli liTonis inventari (danebi, sadgisebi, kavebi, isrispirebi, 

spiraluri samajurebi da sxva), romelic civi da cxeli Tavisufali 

WedviT aris damzadebuli. iwyeba adgilobrivi, metalurgiulad advilad 

aRsadgeni da advildnobadi spilenZis oqsiduri madnebis (kupriti, 

tenoriti) aTviseba. aRniSnuli istoriuli etapi saqarTvelo-

amierkavkasiisaTvis feradi liTondamuSavebis sawyisi procesia, rodesac 

mimdinareobs spilenZis da mis fuZeze miRebuli Senadnobis fizikur-

meqanikuri Tvisebebis gacnoba-gamoyeneba. 

Zv. w. IV aTaswleulis bolo da III aTaswleulis pirveli naxevari 

saqarTvelos teritoriaze spilenZ-brinjaos metalurgiis aTvisebiT da 

sawarmoo bazis gafarToebiT xasiaTdeba. am movlenebs axlavs adgilobrivi 

spilenZis karbonatuli (malaqiti, azuriti), silikaturi (qrizokola) 

madnebis da dariSxnis Semcveli kompleqsuri spilenZis madnebis aTviseba. 

brinjaos warmoebis ligatura, Sesabamisad, formirdeba spilenZis da 

dariSxanSemcveli spilenZis madnebis kazmisagan. dariSxani bunebrivi 

malegirebeli elementia. am drois liTonis masalaSi ar dasturdeba 

gogirdis arseboba. miRebuli SenadnobisaTvis tipuria madneuli 

mikroelementebis Semcveloba, metalurgiuli procesiT maTi aRdgenis 

principis Sesabamisi koncentraciiT (Pb, Ag, Bi, Si). 

spilenZis madnebis pirveladi dnoba ganapirobebs metalurgiuli 

liTonuri spilenZis miRebas, rac Semdgom dariSxniani spilenZisa da 
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brinjaos aTvisebis procesSi gadaizarda. gaCnda teqnikuri azrovnebisa da 

empiriuli codnis dagrovebis SesaZlebloba: pirometalurgiuli wesiT 

spilenZis oqsiduri madnebis (mineralebis) gadamuSaveba, xis naxSiris 

sawvavis gamoyeneba, amave dros iqmneba Termodinamikuri sistema liTonuri 

spilenZis aRdgenisaTvis; miRebuli masala maRaltemperaturul pirobebSi 

SeiZleba formebSi Camoisxas (Чаилд, 1956). 

Zveli metalurgiuli procesis ganxilvamde unda aRvniSnoT, rom termin 

`spilenZis metalurgiaSi~ vgulisxmobT liTonis miReba-damuSavebis sruli 

ciklis pirvel nawils: gamoRebuli madnis daxarisxeba-gamdidrebas 

(gamowvas, flotacias, naxSirisa da madnis narevis momzadebas), 

pirometalurgiul process (liTonis aRdgenas quraSi, tigelur dnobas, 

Senadnobis miRebas), pirvelad damuSavebas (zodis, naxevarfabrikatis an 

namzadis formirebas). 

spilenZis pirometalurgiuli miRebis uZvelesi meTodis, aRdgeniTi 

dnobis modelireba ganixileba spilenZ-brinjaos warmoebasTan 

dakavSirebuli arqeologiuri da eTnografiuli Zeglebis monacemebiT, 

dgindeba warmoebis quris forma, konstruqcia da masSi mimdinare 

procesebi (temperaturuli reJimi, aRdgenis qimiuri reaqciebi da sxva). 

spilenZis mdidari oqsiduri da karbonatul-silikaturi madnebi 

advilaRsadgen nedleuls ganekuTvneba. maTi sawvavTan (xis naxSiri) erTad 

metalurgiul quraSi gadamuSavebiT metalurgiuli spilenZi miiReba. 

pirveli metalurgiuli (gamodnobili) spilenZi oqsiduri da 

karbonatuli madnebidan pirdapiri aRdgenis gziT iqna miRebuli. aqedan 

eyreba safuZveli spilenZis metalurgias. 

meoreuli warmoSobis oqsiduri da karbonatuli madnebi mdidaria 

spilenZiT, ganlagebulia sabadoTa zeda fenebSi da advili mosapovebelia. 

am klasis madnebidan spilenZis aRdgena mimdinareobs xis naxSirze 

Seqmnili temperaturisa da aRmdgeneli atmosferos pirobebSi. 

spilenZis Tavisufali oqsidebis aRdgena naxSirJangiTa da naxSirbadiT 

Semdegi reaqciebiT mimdinareobs: 

Cu2O + C → 2Cu + CO                 CuO + C → Cu + CO 

Cu2O + CO → 2Cu + CO2                 CuO + CO → Cu + CO2 

aRdgeniT procesSi monawileobs rogorc Tavisufali spilenZis 

oqsidebi, aseve spilenZis Semcveli sxvadasxva minerali (malaqiti, azuriti, 
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qalkantiti, qrizokola), romlebic aRdgeniTi dnobis dros saTanado 

gardaqmnebs ganicdian. malaqiti da qalkantiti iSleba spilenZis oqsidis 

gamoyofiT. miRebuli oqsidebis aRdgena liTonur spilenZamde ki warmoebs 

zemoaRniSnuli reaqciebiT: 

2CuCO3.Cu(OH)2 → 3CuO + 2CO2 + H2O 

CuSO4.5H2O→ CuO + SO2 + 1/2O2 + 5H2O 

oqsiduri da karbonatuli madnebis dnobis procesSi mimdinare 

reaqciebis Sedegad warmoebs spilenZis aRdgena liTonur mdgomareobamde, 

aRdgeniTi dnobis saxels atarebs da spilenZis miRebis an gamodnobis 

uZvelesi meTodia. 

spilenZis sulfiduri madnebis gamoyenebis SemTxvevaSi orsafexurian 

dnobas mimarTaven. am dros, gogirdis raodenobis Semcirebis mizniT, jer 

warmoebs madnis winaswari gamowva, Semdeg I safexurze dnoba Steinis 

miRebiT, xolo II safexurze Steinis gadadnoba spilenZad. dnobis am xerxs 

`kontinenturs~ (evropuls) uwodeben. am xerxiT spilenZs kavkasiaSi XIX 

saukunis dasawyisidan iReben. manamde spilenZs adnobdnen ara kontinenturi, 

aramed `aziuri wesiT~, romelic aseve sulfiduri madnebis gamoyenebas 

iTvaliswinebda (Байков, 1949. gv. 14; Смирнов, 1965. gv. 111). 

aziuri xerxiT spilenZis gamodnobisas, pirvel rigSi, aucilebelia 

sulfiduri madnebis mravaljeradi gamowva 800-900○C temperaturaze, 

gogirdis mTliani mocilebisaTvis. 

spilenZis warmoebis uZvelesi teqnologiuri procesis Sesaxeb rogorc 

specialuri wyaroebis, ise arqeologiuri masalis mixedviT, mwiri 

monacemebi gagvaCnia. spilenZis oqsidis aRdgeniTi dnobis temperaturis 

Sesaxeb gansxvavebuli cnobebia daculi. teqnikis istoriis monacemTa 

Sesabamisad, spilenZis karbonatuli madnebidan mis aRsadgenad sakmarisia 

sawyisi 700-800○C temperatura (Лукас, 1958, gv. 335; Coghlan, 1942. gv. 27), 

temperaturis Semdgomi momatebiT liTonur spilenZs Rebulobdnen. 

gamodnoba Tavdapirvelad miwis ormoSi daiwyes (SesaZloa miwis 

zedapirzec), romelSic aTavsebdnen oqsidur madans da xis naxSirs. zogi 

mkvlevaris aRweriT, xis naxSiri da madani erTmaneTSi iyo areuli, zogs ki 

miaCnia, rom ormoSi morigeobiT awyobdnen SeSis an xis naxSirisa da madnis 

fenebs (Лукас, 1958. gv. 334; Смирнов, 1965. gv. 227). aseT ormoebs maRlob 
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adgilebSi akeTebdnen, raTa maqsimalurad gamoeyenebinaT bunebrivi berva 

(qari, niavi). es aucilebeli iyo naxSiris wvisa da aRdgeniTi dnobis 

reaqciebis msvlelobisaTvis saWiro temperaturis misaRebad. SemdegSi 

haeris nakads ormos qvemodan mierTebuli miliT awvdidnen. procesis 

damTavrebis Semdeg miRebuli liToni ormos Ziridan amohqondaT. aseTi 

saxis primitiuli sadnobi ormoebi gamoiyeneboda spilenZis metalurgiis 

adreul etapze. dnobis Sedegad miiReboda minarevebis Semcveli 

Rrublisebri masa (Rickard, 1932. gv. 116; Лукас, 1958. gv. 336). mogvianebiT ormo 

amogebulia qviT da Selesilia TixiT, Cndeba sabervelic, iqmneba 

primitiuli sadnobi qura. sinais naxevarkunZulze (Zveli egvipte) 

aRmoCenili, spilenZis uZvelesi sadnobi quris naSTebi Seicavda 75 sm 

siRrmis qviT amogebul ormos, ori saberveliT (saqSeniT) (Currelly, Petrie, 

1910. gv. 242-243). arsebobs mosazrebac, rom imTaviTve spilenZs adnobdnen 

sameTuneo Rumlebis msgavs qurebSi (Рындина, 1971. gv. 134; Coghlan, 1951. gv. 64-

66; Aitchison, 1960. gv. 36), sadac temperatura 1200○C aRwevda. 

spilenZis metalurgiis ganviTarebis saintereso monacemebia daculi Zv. 

w. V-IV aTaswleulebis anatoliaSi, sadac dejirmenTefes gaTxrebisas 

dadasturebulia msxlis formis Rumlebis arseboba, warmoebis widis 

narCenebsa da saventilacio xvrelebTan erTad. sadnob RumelSi 

temperatura 1100ºC aRemateboda (Müller-Karpe, 1994. gv. 20). 

Zv. w. IV-III aTaswleulebiT TariRdeba norSunTefes gaTxrebidan 

cnobili, spilenZis metalurgiuli warmoebis naSTebi (madani, wida, 

naRvenTebi, yalibebi da tigelebi), romlebic sadnob qurasTan erTad 

saxelosnos nagebobaSia daculi (Müller-Karpe, 1994. gv. 22). 

mniSvnelovani informaciis mqone spilenZis metalurgiuli warmoebis 

obieqtebia Seswavlili Tefejikis da arslanTefes arqeologiuri 

gaTxrebidan, sadac mopovebulia Zv. w. IV-III aTaswleulis Sesabamisi 

warmoebis naSTebi (tigelebi, yalibebi da sxv.) (Müller-Karpe, 1994. gv. 24). 

aRsaniSnavia, rom mtkvar-araqsis periodis arslanTefeze aRmoCenili 

liTonis artefaqtebis erTi nawili kavkasiuri warmomavlobisaa (Frangipane, 

2004) da Zv. w.  IV-III aTaswleulebSi kavkasia-anatoliis regionebis 

kulturul-ekonomikuri urTierTobebi ikveTeba. 
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aRmosavleT anatoliaSi Seswavlili Zv. w. V-III aTaswleulebis 

periodis spilenZis metalurgiis aRmniSvneli Zeglebi, istoriul-

metalurgiuli maxasiaTeblebiT da saxelosnoTa teqnologiuri 

struqturiT, kavkasiis regionSi aRmoCenili sinqronuli metalurgiuli 

warmoebis Zeglebis tipuria da spilenZ-brinjaos warmoebis ganviTarebis 

adreul safexurs ganekuTvneba (RambaSiZe da sxv. 2010. gv. 101). 

istoriul da Tanamedrove monacemebze dayrdnobiT Catarebulma 

spilenZis uZvelesi dnobis procesis modelirebis Sedegebma aCvena, rom 

eqsperimentisaTvis SerCeuli mdidari spilenZis madnisa da xis naxSiris 

kazmis 1100-1200○C temperaturis pirobebSi gadamuSavebis Semdeg miRebuli 

nimuSebi spilenZs Seicavs 94,2_98,5%-is zRvrebSi, madnis gamosavali 

16,0_20,0% farglebSia. amdenad, dasturdeba, rom spilenZis oqsiduri 

madnebidan (malaqiti, azuriti, kupriti) primitiul quraSi SesaZlebelia 

aRdgeniTi dnobis spilenZis miReba, cnobili teqnologiuri sqemiT (sur. 

3.1).  

 

samTamadno warmoeba (madnis 
mopoveba, gamdidreba) 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

sur. 3.1. spilenZis miReba-damuSavebis uZvelesi (`aziuri~)  
teqnologiuri procesis sqema 

 
 
 

sawvavis momzadeba 
(naxSiri) madnis mravaljeradi 

gamowva 

metalurgiuli procesi 

saCamomsxmo warmoeba Camosxma, samWedlo 
saxelosno 

saboloo produqti.  
sabazro produqciis Seqmna 
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3.2.2. brinjaos damuSaveba Zv. w. IV-III aTaswleulebSi 
 
Zv. w. IV-III aTaswleulebiT daTariRebuli spilenZis da oqros sadnobi 

metalurgiuli warmoebis naSTebi mikvleulia samxreT kavkasiaSi, mtkvar-

araqsis kulturis periodis Zeglebze: axalcixis amiranis goraze, baliW-

ZeZvebis da babaderviSis namosaxlarebze. 

Zv. w. IV-III aTaswleulebSi warmatebiT muSavdeboda mcire kavkasionis 

spilenZis gamadnebaTa sistemaSi arsebuli resursebi. kulturul-

ekonomikuri ganviTarebis aTaswlovani istoriis manZilze feradi 

metalurgia wamyvan rols asrulebda sazogadoebis ganviTarebaSi 

(Кущнарева, Чубинищвили, 1970. gv. 112). 

samxreT kavkasiis regionSi, mtkvar-araqsis kulturis periodis 

nasaxlarebze aRmoCenilia spilenZis da oqros sadnobi da samsxmelo 

warmoebis narCenebi: qurebi, saCamosxmo formebi, spilenZis Zelakebi, 

sxmulis fragmentebi da sxva (qvacxelebi, baliW-ZeZvebi, xizanaanT gora, 

qiulTefe, SengaviTi, garni da a. S.), rac mniSvnelovani informaciis 

Semcvelia feradi da Zvirfasi liTonebis metalurgiuli gadamuSavebis 

procesTa aRsadgenad (sur. 3.2). 

amiranis goraze aRmoCenili spilenZis sadnobi saxelosnos 

rekonstruqciis Semdeg gairkva quris forma, TaRovani da qviT nagebi 

metalurgiuli keriT. qurasTan erTad aRmoCenilia metalurgiuli 

daniSnulebis saTavsis atributebic – Tixis saqSenebi, tigelis tipis 

naxSiriT amovsebuli WurWeli da sxva (Кущнарева, Чубинищвили; 1970. gv. 114; 

Чубинищвили, 1971. gv. 103). spilenZis sadnobi saxelosnos saerTo xedi 

samSeneblo nawils da quras moicavs. 

s. babaderviSis namosaxlarze sami quris naSTia aRmoCenili, romlebic 

miwaSi CaWril ormoebs warmoadgenda. erT-erTi gegmaSi msxlisebri 

formisaa da miwaSi 0,4 m siRrmezea Casuli. misi udidesi sigane 1 m-ia viwro 

nawilis sigane _ 0,6 m, sigrZe _ 0,7 m. ormo nacriT, naxSiriT da warmoebis 

narCenebiT iyo amovsebuli. iqve aRmoCnda 54 da 16,2 g widis fragmentebi. 

dadginda sabervelis arseboba (Махмудов и др., 1968. gv. 18-19). 

baliW-ZeZvebis nasaxlarze aRmoCenilia Zv. w. IV-III saukuneebis mijnaze 

da momdevno periodSi funqcionirebadi metalurgiuli warmoebis obieqti, 2 
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quriT, liTonis (widebi, tigelebi) da madnis (qvis saxexebi) dasamuSavebeli 

iaraRebiT. 

nasaxlaris II ubnis, #2 nagebobis iatakze agebulia, qviT amoSenebuli 

mrgvali ganivkveTis formis qura (udidesi diametri 0,6 m; simaRle _ 0,3 m; 

umciresi diametric _ 0,5 m), romelic tigelis fragmentebis da widebis 

SigTavsiT Zevs nacris fenaze, sadac CaWrilia kidev ufro adreuli mcire 

quris naSTebi (ormos formis, TixiT amolesili kedlebiT). 

rogorc arqeologiurma gamokvlevam cxadyo, baliW-ZeZvebis kompleqsi, 

geografiuli mdebareobiT da daniSnulebiT, s. saydrisSi aRmoCenili 

oqros mompovebeli samTamadno keris metalurgTa dasaxleba unda 

yofiliyo. cxadia, s. saydrisis oqros maRaro-gamonamuSevarTa da baliW-

ZeZvebis metalurgTa sacxovrisis saxiT samxreT kavkasiis regionSi Zv. w. III 

aTaswleulSi funqcionirebadi feradi da Zvirfasi liTonebis (spilenZi, 

oqro) mopoveba-damuSavebis sruli ciklis momcveli samTo-metalurgiuli 

keris arseboba dasturdeba (RambaSiZe da sxv. 2010, gv. 103). SeiZleba iTqvas, 

rom liTonis nawarmze moTxovnilebis zrdam samxreT kavkasiis madneuli 

sabadoebis intensiuri aTviseba ganapiroba. prioritetulia spilenZis 

mopoveba, amasTan iwyeba oqros madnis damuSaveba, rac sabazro 

moTxovnilebis zrdasTanaa dakavSirebuli. 

Zv. w. IV-III aTaswleulebis Zeglebze (xizanaanT gora, qvacxela, 

gudabertya, berikldeebi da sxv.) aRmoCenili saxelosno iaraRebi am 

namosaxlarebze meliToneTa saxelosnoebisa da metalurgiuli kerebis 

arsebobaze miuTiTebs. 

Zv. w. IV-III aTaswleulebSi samxreT kavkasiaSi yalibdeba metalurgiuli 

warmoebis erTiani sistema, rac aRmoCenili saxelosnoebisa da 

warmoebasTan dakavSirebuli sxvadasxva saxis iaraRis msgavsebaSi aisaxa. 

saxelosno agebulia sacxovrebeli Senobis gareT. liTonsadnobi qurebi 

rogorc martivi, ise rTuli konstruqciisa. optimaluri konstruqciis 

nimuSia babaderviSis qura, fskerze stacionaruli saberveli arxiT; 

martivi ki baliW-ZeZvebis namosaxlarze mikvleuli, Tixis amolesili quris 

formis ormo (RambaSiZe da sxv. 2010. gv. 107). 

mtkvar-araqsis kulturis arsebiTi nawilia feradi liTondamuSavebis 

uwyveti ganviTarebis procesi, rac garkveulad moqmedebs am periodis 
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paleoekonomikis saerTo ganviTarebaze. spilenZis metalurgiaSi 

gamoyenebuli Senadnobis ZiriTadi maxasiaTebeli elementebia: 

1. dariSxniani brinjaos warmoeba, 2. malegirebeli elementis farTo 

koncentraciuli diapazoni (As = 2,0-10,0%), 3. nivTebis damzadebis teqno-

logiuri sqema Wedvis, Camosxmis da Camosxma-Wedvis procesebis gamoyenebiT. 

CamosxmiT damzadebulia liTonis inventaris mniSvnelovani nawili. 

masala maRallegirebuli brinjaoa (As = 6,0–10,0%). Senadnobi xasiaTdeba 

kargi samsxmelo TvisebebiT, Txeldenadia da srulad avsebs formas. 

rTuli konfiguraciis da mcired ornamentirebuli egzemplarebis saboloo 

saxe miiReba orformian Ria tipis yalibebSi. mxatvruli naxazis mqone 

ornamentirebuli nivTebi damzadebulia cvilis modeliT (iaraRi – 

wnulornamentiani da yunwiani satevrebi da Subispirebi, xiStebi, 

yuadaqanebuli da yuamiliani culebi, samkauli – sxvadasxva formis 

sakinZebi da sxva). 

Zv. w. IV-III aTaswleulis liTonis inventaris erTi nawili 

damzadebulia WedviT. wneviT damuSavebis procesi sakmaod maRal donezea 

Sesrulebuli. Wedvis xelovnebis sisruliT, namzadis sirTulis mixedviT, 

gamoyenebulia rogorc martivi-Tavisufali, ise rTuli Wedvis xerxebi. 

pirvel SemTxvevaSi miRebulia mrgvali, ovaluri da oTxkuTxa ganivkveTis 

nimuSebi, dazustebulia da gamoWimuli nivTis Tavis da bolo nawilebis 

formebi, gamoWedilia Txeli namzadebi. meore SemTxvevaSi rTuli 

konfiguraciis nivTebi (culebi, satevrebi, Subispirebi) nakeTebia 

specialuri samarjvebisa da tvifrebis daxmarebiT, gamoyenebulia WedviT 

SeduReba. 

naWedi nimuSebi damzadebulia SedarebiT dabaldariSxniani 

brinjaosgan, mcire bunebrivi minarevi elementebis TanaobiT. sxmulis 

ligaturaSi ZiriTadi malegirebeli elementis, dariSxnis Semcveloba 5%-s 

ar aRemateba. liTonis masalis Wedadoba sakmaod maRalia, gamoirCeva 

plastikurobis kargi maCveneblebiT. misi wneviT damuSaveba teqnologiurad 

mizanSewonilia. am tipis Senadnobis gamoyenebiT ganpirobebulia 

adrebrinjaos xanis Wedvis xelovnebis swrafi ganviTareba. WedviT 

damzadebuli zogierTi nimuSis teqnologiuri sqemis mixedviT, dasturdeba 

martivi da rTuli Wedvis xerxebis erToblivi, kompleqsuri gamoyenebis 

faqti. 



 57 

Tavxviayulfiani da orvolutiani sakinZebis (sur. 3.3, 1-2, 5; sur. 3.4, 33-

37; cxr. 3.1, 1-2; 33-37) ZiriTadi Rero (RerZi) mrgvali ganivkveTiT miRebulia 

Tavisufali cxeli WedviT; amave meTodiT aris damzadebuli sakinZis tanze 

daxveuli mavTuli, WedviT SeduRebis xerxiT mimagrebuli samkaulis Tavis 

nawilSi da simetriuli spiralis saxiT daxveuli qinZisTavis tanze. 

mavTulis erTgvarovani ganivkveTisa da srulyofili formebis mixedviT, 

SeiZleba adidvis meTodis gamoyenebac vivaraudoT. 

T-ebri formis sakinZebis (sur. 3.3, 3-4, 6-7; cxr. 3.1, 3-4, 6-7) Rero 

damzadebulia Tavisufali WedviT. sakinZebis Tavis nawili, gabrtyelebuli 

mrgvali boloTi da tanis grexiTi nawili miRebulia samarjvis 

gamoyenebiT. nivTis tanis Sua nawilis zedapirze makrostruqturulad 

SesamCnevia mcire zomis bzarebi, warmoqmnili Wedvis an adidvis procesSi 

Seqmnili gamWimavi deformaciis pirobebSi. 

WedviT damzadebuli satevrebi da Subispirebi (sur. 3.3, 8-10; sur. 3.4, 22-

27, 28-32; cxr. 3.1, 8-10, 22-27, 28-32) miRebulia rogorc primitiuli, ise 

Sedgenili formebiT, martivi Tavisufali da rTuli WedviT. 

mikrostruqtura warmodgenilia Wedvis mimarTulebiT gavrcelebuli 

marcvlebiT da araliTonuri CanarTebiT. gamoyenebulia cxeli plastikuri 

deformacia. 

Zv. w. III aTaswleulis liTonis inventarSi gvxvdeba nivTebi, romelTa 

saboloo forma CamosxmiTaa miRebuli. aseTi SenadnobisaTvis 

damaxasiaTebelia malegirebeli elementis SedarebiT maRali Semcveloba, 

romelic Senadnobs karg samsxmelo Tvisebebs aniWebs (As>5,0%). sxmuli 

nivTis zedapirze rTuli ornamenti SeimCneva. 

yuadaqanebuli culebis (sur. 3.3, 11; cxr. 3.1, 11) zogierTi egzemplarebi 

Camosxmulia tarze wnuli ornamentiT da daxvewili teqnikiT aris 

damzadebuli. ornamentis siRrmis nawilis makrostruqturuli analiziT 

irkveva, rom saxovani zedapiri miRebulia CamosxmiT, cvilis modeliT. 

reliefuri taris mqone satevrebis (sur. 3.3, 12-13; cxr. 3.1, 12-13) makro-

mikrostruqturuli analizis mixedviT mWreli piri gamoWedilia da Semdeg 

masze mierTebulia cvilis modeliT miRebuli satevris tari. aRniSnuli 

teqnologiuri sqema dasturdeba satevris tarze yalibis formebis tipuri 

gamyofi xazis ararsebobiT da mWreli piris rekristalizebuli 

mikrostrukturiT. 
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adrebrinjaos xanis spilenZ-brinjaos nivTebis damzadebis 

teqnologiuri sqemis mniSvnelovani saxea Camosxma-Wedvis kombinacia. 

aRniSnuli inventari Tavidan Camosxmulia yalibSi, Semdgom, meqanikuri 

Tvisebebis gaumjobesebis mizniT, damatebiT gamoWedilia cxel an civ 

mdgomareobaSi. 

xiStis magvari iaraRi (sur. 3.3, 14-15; cxr. 3.1, 14-15) Camosxmulia da 

Semdeg naWedi. aRniSnuli teqnologiuri sqema kargad dasturdeba iaraRis 

masiuri tanis da mWreli piris metalografiuli analiziT. sxmulSi 

fiqsirdeba Cajdomis niJarisa da sifxvieris defeqtebi, agreTve Wedvis 

procesisaTvis damaxasiaTebeli mikrostruqturis elementebi. yunwiani 

satevris pirebis erTi nawili (sur. 3.3, 16-17; cxr. 3.1, 16-17). damzadebulia 

qediT da ormagi simagris wiboTi. mikrostruqturis mixedviT nivTebi 

Camosxmulia, Semdeg ki naWedi. Wedvis procesi dawyebulia cxel 

mdgomareobaSi da damTavrebulia dabal temperaturaze. 

yuamiliani culebis (sur. 3.3, 18-21; cxr. 3.1, 18-21) yuaze mikrostruqtura 

dendritulia, satare nawilze SesamCnevia CamosxmiT miRebuli ornamenti. 

mWreli piri damatebiT naWedia da xasiaTdeba Sesabamisi mikrostruqturiT. 

culebi damzadebulia rTuli teqnologiuri sqemiT. Camosxmulia Ria 

ornawilian formebSi, Semdeg naWedia cxel mdgomareobaSi. 

adrebrinjaos xanis liTonis nawarmis istoriul-tipologiuri 

analizis Sedegebis gaTvaliswinebiT da calkeuli saxis nivTebis qimiur-

teqnologiuri analizis safuZvelze, saqarTvelo-kavkasiis regionisaTvis 

spilenZ-brinjaos metalurgiisa da liTondamuSavebis sakmaod maRali done 

dasturdeba. Zv. w. III aTaswleulidan warmatebiT viTardeba oqsiduri 

madnebidan spilenZis fuZeze Seqmnili Senadnobebis-dariSxniani brinjaos 

miRebisa da damuSavebis, samWedlo saqmesTan dakavSirebuli martivi da 

rTuli WedviT sasurveli formis da daniSnulebis nivTebis damzadebis 

procesi. aTvisebulia mxatvruli sxmulebis miRebis teqnologiuri sqema 

cvilis modelis gamoyenebiT. 

SeiZleba iTqvas, rom mtkvar-araqsis kulturam Tavis sidiades 

adgilobrivi madneulis bazaze ganviTarebuli brinjaos metalurgiuli 

warmoebiT miaRwia, rac liTondamuSavebis nawarmis raodenobiT, 

mravalferovnebiT da mza produqciis xarisxiT ganisazRvreba (ficxelauri, 

2012, gv. 75). 
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cxrili 3.1 

#-
# 

nivTi 
aRmoCenis 
adgili 

qimiuri Sedgeniloba 

Cu Sn Pb Sb As Ag Bi Fe Ni 
1 Tavxvia sakinZi saCxere 97,4 _ 0,1 0 3 0,1 _ 0,01 0 

2 Tavxvia sakinZi saCxere 95,9 _ _ 0 4 0,1 0,02 0,02 _ 

3 T-ebri sakinZi saCxere 95,1 _ 0 0,1 4 0 0 0,30 0,1 

4 T-ebri sakinZi qoreTi 96,3 _ _ 0 3 0 0 0,25 0,08 

5 Tavxvia sakinZi qoreTi 94,4 _ _ 0 5 0,1 0 0,07 _ 

6 T-ebri sakinZi qoreTi 95,5 _ _ 0 2,7 0,1 _ 0,01 0,02 

7 T-ebri sakinZi pasieTi 95,9 _ 0 0,1 2,9 _ _ 0,2 _ 

8 satevari saCxere 94,00 _ 0 _ 5,0 0,1 0,06 0,03 0,01 

9 satevari saCxere 94,5 _ 0 0,1 4,0 0,1 _ 0,1 _ 

10 satevari qoreTi 96,2 _ _ 0 3,1 0,1 0,004 0,05 _ 

11 yuadaqanebuli culi afxazeTi 93,3 _ _ 0,1 6,0 0,1 0,002 0,1 0,01 

12 satevari ornamentiT saCxere 92,5 _ 0 0,1 7,0 0,1 0,001 0,2 _ 

13 satevari ornamentiT qoreTi 93,2 _ 0 0,1 6 0,1 _ 0,1 _ 

14 
xiStis magvari 

iaraRi 
saCxere 94,1 _ 0,02 0,02 5,0 0,1 0,003 0,1 0,02 

15 
xiStis magvari 

iaraRi 
qvacxela 94,4 _ 0,01 0,07 4,1 0,1 0,002 0,3 0,01 

16 satevari eSera 93,6 _ 0,01 0,1 4,9 0,1 _ 0,05 _ 

17 satevari eSera 94,1 _ _ 0,2 4,3 0,09 _ 0,1 _ 

18 yuamiliani culi saCxere 95,2 _ 0,03 0,1 3,7 0,1 0,002 0,09 0,01 

19 yuamiliani culi saCxere 93,2 _ 0,04 0,2 6,0 0,2 0,001 0,2 0,01 

20 yuamiliani culi qoreTi 94,3 _ 0,01 0,2 5,1 0,1 _ 0,09 0,01 

21 yuamiliani culi qoreTi 95,4 _ 0,02 _ 4,0 0,1 _ 0,3 _ 

22 satevari pasieTi  35,9 _ 0,05 _ 4,0 _ _ 0,01 _ 

23 satevari pasieTi 94,7  _ 0,03 _ 5,1 0,10 0,01 0,01 0,01 

24 satevari pasieTi 97,1  _ _ _ 2,9 0,10 _ _ 0,01 

25 satevari Jinvali  95,8 0,01 0,04 0,01 3,8 0,20 0,02 0,01 0,02 

26 satevari saCxere  93,2 _ 0,01 1,8 4,9 _ _ 0,02 _ 

27 satevari Tedowminda  97,7 0,001 0,04 0,10 2,0 _ _ _ 0,04 

28 Subispiri saCxere  94,6 0,01 0,02 0,30 4,7 _ _ 0,01 _ 

29 Subispiri ilto  96,3 0,01 0,30 0,10 2,2 0,70 0,01 0,10 0,10 

30 Subispiri axalcixe  95,3 _ 0,01 _ 4,5 0,10 0,01 _ 0,01 

31 Subispiri bagineTi  97,2 _ 0,05 _ 2,5 0,10 0,01 0,01 0,01 

32 Subispiri xovle  97,1 0,01 0,03 _ 2,7 _ _ 0,01 _ 

33 orvolutiani sakinZi urbnisi  97,8 0,01 0,02 _ 1,9 _ _ 0,02 _ 

34 orvolutiani sakinZi qvacxela  97,5 _ _ 0,01 2,1 0,10 0,01 0,05 _ 

35 orvolutiani sakinZi yaiTmazi  97,7 _ 0,10 0,01 2,0 0,10 0,02 0,01 _ 

36 orvolutiani sakinZi yaiTmazi  98,2 _ 0,05 0,01 1,5 0,10 0,01 0,01 _ 

37 orvolutiani sakinZi nacargora  93,1 0,01 0,02 0,10 6,4 _ _ 0,01 0,01 
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nikeliani brinjao 

adrebrinjaos xanis spilenZis fuZeze miRebuli Senadnobebidan 

gansakuTrebul interess nikeliani brinjaos warmomavlobis sakiTxi iwvevs. 

am periodis kavkasia-wina aziis regionis arqeologiuri kulturebis 

urTierTobaTa axsnisaTvis mniSvnelovani informaciis momcvelia 

istoriul-metalurgiuli warmoebis analizi (gamoyenebuli Senadnobebis 

tipi, inventaris kategoriebi da formebi, damzadebis teqnologiuri sqema), 

gansxvavebuli formisa da qimiuri Sedgenilobis liTonis masalis 

aRmoCenis faqti, metalogenur Tu arametalogenur regionebSi, sinqronul 

kulturaTa Soris socialur-ekonomikuri urTierTobebis problemur 

sakiTxTa sferos ganekuTvneba. 

rogorc aRvniSneT, saqarTvelos teritoriaze Zv. w. IV-III aTaswleulis 

mtkvar-araqsis kulturuli arealisaTvis damaxasiaTebe-lia dariSxniT 

legirebuli, spilenZis fuZeze miRebuli feradi liTon-damuSavebis 

nimuSebi (artefaqtebi), romlebic tipuria da wamyvania adgilobrivi 

brinjaos warmoebisaTvis. analogiuri suraTia Seqmnili mTlianad wina 

aziis regionisaTvis, sadac farTod vrceldeba dariSxniani brinjaosgan 

damzadebuli sxvadasxva kategoriis inventari (axlo aRmosavleTi, 

mesopotamia, irani da a. S.). amave dros, kavkasia_wina aziis mTel 

teritoriaze Cndeba gansxvavebuli Senadnobisagan _ nikeliani brinjaosagan 

miRebuli nivTebi (maikopis, amuki F-is, uris, arslanTefe VIII-VII-s, aliSar 

1,2-is, suzis da sxva Zeglebis masalebi). vinaidan kavkasiaSi nikelSemcveli 

spilenZis madnebis arseboba geologiurad ar dasturdeba (Мачабели, 1958. 

gv. 152-153; orbelaZe, 1958. gv. 104-106), adgilobrivi resursebis bazaze 

nikeliani brinjaos warmoebis SesaZlebloba unda gamoiricxos. meore 

mxriv, samxreT kavkasiis da wina aziis metalurgiuli centrebis gavlena 

Crdilo kavkasiis feradi liTondamuSavebis sawarmoo Sedegebze SesamCnevia 

mTeli adrebrinjaos periodSi. 

samxreT kavkasiis regionSi aRmoCenili nikeliani brinjaos inventari, 

dariSxniani brinjaos nivTier masalasTan SedarebiT, raodenobrivad 

mcirea da garkveul adgils ikavebs samxreTuli kulturebidan momdinare 

inovaciur nakadSi (Иессен, 1935. gv. 109-110; Селимханов, 1960. gv. 43; Махмудов и 

др., 1968. gv. 25-26; Черных, 1966. gv. 45; Авилова и др., 1999. gv. 56). 
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nikeliani brinjaos nivTebi samxreT kavkasiaSi cnobilia saqarTvelos 

(abanosxevis, xizanaanT gora, samSvilde, qvacxela, amiranis gora, 

xelTubani, orWosani), azerbaijanis (beiuk-kesiki, qiul-Tefe, telmankeldi) 

da somxeTis (talini) arqeologiuri gaTxrebidan. nikeliani brinjaos 

artefaqtebi momdinareobs ZiriTadad namosaxlarebidan da samarovnebidan. 

nikeliani brinjaos warmomavlobis sakiTxi unda ganvixiloT 

adrebrinjaos periodis kavkasia-wina aziis cnobili metalurgiuli 

centrebis ekonomikuri ganviTarebisa da kulturul gavlenaTa sferodan. 

sainteresoa, rom uZvelesi civilizaciis erT-erTi centraluri regioni 

egvipte ar icnobs nikeliani brinjaos Senadnobs (Лукас, 1958. gv. 341-347). 

Savi zRvis garSemo regionis adrebrinjaos xanis kulturaTa 

urTierToba, romelic damyarebulia metalurgia-liTondamuSavebis 

principebze, gamoyofs samxreT kulturaTa zonas (kavkasia-wina azia), sadac 

SesamCnevia calkeul metalurgiul centrTa warmoebis lokaluri xasiaTis 

teqnikur-teqnologiuri Taviseburebebi, romelic garkveuli inovaciebiT 

xasiaTdeba da gavlenas axdens provinciis CrdiloeT regionis feradi 

liTondamuSavebis centrebis ganviTarebaze (teqnologia, nivTTa formebi), 

maT organizaciul mowyobilobaze (Cernyh et al., 1991. gv. 14-16). siria-

mesopotamiis (Tefe-gavra VIII-VI, amuki F-H), wina aziis (mersini XX-XII, beije 

sulTani XX-XIII, troa I-III), kavkasiis (Sulaver-SomuTefe, damwvari gora, 

texuta, maikopi, mtkvar-araqsi) sinqronul kulturaTa urTierToba emyareba 

metalurgiuli warmoebis ganviTarebis erTgvarovan aspeqtebs da qmnis 

gaerTianebis eTnokulturul elementTa sistemas. TiToeuli kulturis 

arealSi Semavali metalurgiuli centri sxvadasxva kategoriis da 

daniSnulebis mza produqciiT (msgavsi an gansxvavebuli-inovaciuri 

teqnologiiT) amaragebs rogorc adgilobriv, ise mezobel regionebs. 

inovaciuri teqnologiiT damzadebuli nikeliani brinjaos inventari, 

qimiuri SedgenilobiT, erTgvarovania (malegirebeli da minarevi 

elementebis optimaluri raodenobrivi maxasiaTeblebiT), formiT 

erTtipuri, rac maTi sawarmoo geoqimiuri da metalurgiuli bazis 

genetikur siaxloveze miuTiTebs (cxr. 3.2; sur. 3.5). 

rogorc wina aziis regionis teritoriaze uZveles saxelmwifoebriv 

warmonaqmnTa formirebis istoriul-ekonomikurma kvlevam gviCvena, 
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cxrili 3.2  
Zv. w. III aTaswleulis nikeliani brinjaos qimiuri Sedgeniloba 

 

# 
nivTis 

dasaxeleba 
aRmoCenis 
adgili 

Cu Ni Zn Pb As Sb Sn Bi Ag 

1 isrispiri baraleTi 98,1 0,3 <0,001 0,029 2,10 0,008 <0,001 0,011 0,041 

2 isrispiri xelTubani 96,8 1,9 <0,001 0,025 2,24 0,017 <0,001 0,007 0,029 

3 satevari 
amiranis 
gora 

96,4 0,6 0,002 0,033 2,97 0,21 <0,001 <0,001 0,017 

4 isrispiri 
amiranis 
gora 

98,5 0,4 0,001 0,02 1,70 <0,001 <0,001 <0,001 0,03 

5 isrispiri 
amiranis 
gora 

99,1 0,4 0,001 0,018 1,46 0,009 <0,001 <0,001 0,029 

6 sakinZi samSvilde 98,0 0,50 _ 0,010 1,50 _ 0,001 0,001 0,10 

7 isrispiri orWosani 96,3 1,20 _ 0,010 1,50 _ _ 0,001 0,16 

8 Toxi orWosani 93,7 4,0 _ 0,02 2,50 _ _ 0,001 0,30 

9 satevari xramebi 96,6 0,60 0,001 0,4 2,30 0,02 0,001 0,01 0,02 

10 isrispiri abanosxevi 96,7 1,59 0,001 0,03 1,20 0,001 0,001 _ _ 

11 satevari naCerqezevi 95,3 1,0 _ _ 3,10 _ _ 0,02 0,1 

 
calkeul kulturaTa Soris kavSirebi myardeboda teqnologiur 

miRwevaTa urTierTgacvlis  principzec. importis saxiT mza produqti 

aRwevda metalurgiuli centridan sakmaod daSorebul punqtebamde, 

gamiznuli gadaadgilebis organizaciisa da savaWro gzebis maqsimaluri 

usafrTxo gamoyenebis saSualebiT (Potts, 1994. gv. 45-47, 72-73). 

wina aziis spilenZis gamadnebaTa sistemaSi nikelis Semcveli madani 

dasavleT iranis platoze, anarakis gamadnebaTa regionSi (Talmesis da 

meskanis madangamosavlebi) da omanis naxevarkunZulze dasturdeba. maT 

Soris gamoirCeva iranis platos sabadoebi, sadac dafiqsirebulia am 

periodis samTo-metalurgiuli warmoebis naSTebi. rac Seexeba omanis 

naxevarkunZulis spilenZis madans, is Seicavs mxolod sulfidur minerals 

(Hauptmann etal, 1980. gv. 135-136). motanili monacemebis safuZvelze SeiZleba 

vivaraudoT, rom iranis platos spilenZis madani da mTlianad dasavleT 

iranis metalogenuri regioni iyo ZiriTadi samTo-metalurgiuli centri, 

romelic Zv. w. III aTaswleulSi nikeliani brinjaos masaliT amaragebda 

wina aziis kulturul samyaros. Sesabamisad, nikeliani brinjaos 

artefaqtebis aRmoCenis (gavrcelebis) regionebi (iranis plato, 

mesopotamia, axlo aRmosavleTi, anatolia, kavkasia) aRniSnavs am 

metalurgiuli inovaciuri nawarmis gavrcelebis gzas, samxreTuli 

civilizaciidan Crdilo kavkasiis CaTvliT. samxreT kavkasia, geografiuli 
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mdebareobiT (didi kavkasionis uReltexilebiT) da kulturul-

strategiuli funqciiT, SeiZleba CaiTvalos aRniSnuli kulturuli 

impulsebis amTvisebel da gamtarebel regionad, romelic, istoriuli 

daniSnulebiT, avsebda cnobili `urukis eqspansiis~ ukidures CrdiloeT 

nawils, damakavSirebel gzas qmnida ormdinareTis – axlo aRmosavleTis - 

anatoliis - Crdilo kavkasiis kulturul urTierTobaTa samyarosaTvis. 

warmodgenili kulturuli impulsebi, nikeliani brinjaos nawarmis 

inovaciuri gavrceleba kavkasiaSi, Zv. w. III aTaswleulis feradi 

liTondamuSavebis samxreTuli warmoSobis istoriul kanonzomierebas 

asaxavs (sur. 3.6). 

 

3.2.3. brinjaos warmoeba Zv. w. III-II aTaswleulebSi 

 

Zv.w. III-II aTaswleulebis gardamavali periodi, rogorc kulturaTa 

transformaciis xana, feradi liTondamuSavebis mniSvnelovani miRwevebiT 

gamoirCeva. brinjaos metalurgiis saerTo donis amaRlebasTan erTad, 

gamoikveTa lokaluri sawarmoo kerebis Camoyalibebisa da Sesabamisi 

teqnikur-teqnologiuri arsenalis formirebis tendencia. mkveTri 

cvlilebebi xdeba metalurgiaSi; iwyeba spilenZis sulfiduri madnebis 

aTviseba (ZiriTadad muSavdeba qalkopiriti). muSavdeba adgilobrivi 

dariSxnis (realgari, auripigmenti, arsenopiriti) da anTimonis (anTimoniti) 

madangamosavlebi. metalurgiuli dnobis kazmi Sedgenilia spilenZis, 

dariSxnis da anTimonis madnis nimuSebis proporciuli ganawilebiT. 

dariSxniani (As = 4,0-12%) da anTimoniani (Sb = 3,0-15%) brinjaos masalasTan 

erTad, iqmneba samkomponentiani (Cu/As/Sb) Senadnobi, dabaldnonadi 

evteqtikiT da gazrdili samsxmelo TvisebebiT. 

ferad liTondamuSavebaSi momxdari teqnologiuri da organizaciuli 

saxis cvlilebebi kidev ufro Rrmavdeba Zv.w. II aTaswleulis pirvel 

naxevarSi. warmoebaSi Semodis manamde ucnobi, axali malegirebeli 

elementi kalis saxiT, Cndeba kaliani brinjaos sxmulebi. tradiciuli 

spilenZdariSxniani Senadnobis paralelurad, xmarebaSia anTimon-

dariSxniani (Sb/As), kaladariSxniani (Sn /As), anTimoniani (Cu/Sb) da kaliani 
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(Cu/Sn) brinjaosagan miRebuli nivTebi. liTonuri anTimonisgan samkauli 

mzaddeba. 

liTonuri kalis, rogorc malegirebeli elementis, warmoebasa da 

kavkasiis regionSi gavrcelebaze garkveuli mosazreba arsebobs. kavkasiaSi 

ar aris aRmoCenili kalis sabadoebi da arc Sesabamisi samTo warmoebis 

Zeglebi, magram mxedvelobaSi unda miviRoT specialur literaturul 

wyaroebSi daculi ori urTierTsawinaaRmdego cnoba (Иессен, 1935. gv. 194). 

XIX saukunis miwurulisaTvis mecnierTa erTi nawili (f. lenormani, d. 

teilori, d. masporo) dasaSvebad Tvlida azrs kavkasiaSi kalis mopoveba-

damuSavebis Sesaxeb. avtorTa meore nawili, eyrdnoboda ra kavkasiis 

geologiuri Seswavlis Sedegebs (k. beri, e. Santri), amtkicebda kalis 

ararsebobas kavkasiaSi (Иессен, 1935. gv. 194-195) da aRniSnavda, rom 

zemoaRniSnul avtorTa mosazrebebi wina istoriuli xanis kavkasiaSi kalis 

gamoyenebis Sesaxeb, ar Seicavs realur monacemebs sakiTxis 

gadawyvetisaTvis. 

kalis kavkasiaSi gavrcelebis sakiTxs Seexo araerTi qarTveli da 

sabWoTa mecnieri, romelTa didi nawili varaudobs kalis imports. maTi 

azriT, kavkasias ar qonda kaliani brinjaos damzadebis adgilobrivi 

resursi (Черных, 1966. gv. 61), kala importiT Semodioda kavkasiaSi mcire 

aziidan an xmelTaSua zRvis auzidan (Куфтин, 1949. gv. 207, 221), omanis 

naxevarkunZulidan (Селимханов, 1972. gv. 11) da a. S. aris mosazreba, 

kavkasiaSi kalis umTavresi importis materikuli evropidan Semodenis 

Sesaxeb (ficxelauri, 2012. gv. 65) da xmelTaSua zRvis auzisa da wina aziis 

qveynebSi liTonuri kalis, rogorc klasikuri brinjaos Semcveli 

ZiriTadi malegirebeli elementis, pireneis naxevarkunZulze arsebuli 

gamadnebaTa sistemidan momdinareobis Taobaze (Соколов, 1972. gv. 8).  

aRsaniSnavia is faqtic, rom kala pirvel rigSi Cndeba samxreT-aRmosavleT 

kavkasiis arqeologiur Zeglebze, Semdeg centralur da dasavleT 

amierkavkasiaSi, rac niSnavs imas, rom kala aq ufro adre Semodis 

samxreTuli mcire aziisa da aRmosavleTis (Sua aziis, iranis) 

metalurgiuli centrebidan. 

kolxeTis teritoriaze kalis importi SesamCnevia Zv.w. II aTaswleulis 

meore naxevridan, aRmosavleT saqarTvelos teritoriis gavliT. 
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amierkavkasiis kolxeTis metalurgiuli centri damakavSirebeli rgolia 

wina azia-mcire azia, xmelTaSuazRvispireTsa da CrdiloeT kavkasiis 

regionebs Soris. savaraudoa, rom kolxeTis brinjaos warmoebis calkeuli 

metalurgiuli  kerebidan Crdilo kavkasiaSi importis saxiT Sedioda 

kala, brinjaos zodebi, mza produqcia (Черных, 1978. gv. 19-23). 

Zv.w. II aTaswleulis evraziaSi kalaanTimoniani brinjaos inventaris 

farTo gavrcelebis areali, kontinentze kalis da anTimonis sabadoTa 

geografiuli ganlageba da aq aRmoCenili samTo-metalurgiuli warmoebis 

Zeglebis funqcionirebis faqtiuri monacemebi realurs xdis, rom kala 

amierkavkasiis spilenZ-brinjaos warmoebisaTvis importis sagans 

warmoadgendes (anatolia, CrdiloeT irani, Sua azia), adgilobrivi 

anTimoni ki evraziis brinjaos warmoebis centrebSi amierkavkasiuri 

eqsportis meSveobiT unda iyos moxvedrili, liTonuri anTimonis, 

anTimoniani brinjaos sxmulebis an mza produqciis saxiT (mTiani raWis 

metalurgiuli keris produqcia). Zv.w. II aTaswleulSi evrazia-kavkasiis 

brinjaos metalurgiis centrebi kalaanTimoniani Senadnobis gavrcelebiT 

mniSvnelovan pirobas qmnis geografiulad axlo da Soreul 

eTnokulturul gaerTianebaTa kavSirebisaTvis, maT kulturul-ekonomikur 

miRwevaTa integraciisaTvis. am periodis feradi liTonwarmoebis 

artefaqtebis tipologiur-teqnologiuri siaxlove da lokaluri 

centrebis brinjaos masalis qimiur-teqnologiuri Tavisebureba araerT 

saintereso faqts gvaxsenebs evraziis uZvelesi metalurgiis istoriidan 

(sur. 3.7). 

aRniSnuli periodis brinjaos sxmulebi formis srulfasovani SevsebiT 

gamoirCeva. umjobesdeba da ixveweba saCamosxmo formebi, sxmuli miiReba 

Ria orformian da naxevrad daxurul yalibebSi, yalibis formebis gayofis 

xazi zustad emTxveva Camosasxmeli nivTis simetriis RerZs. kidev ufro 

srulfasovani teqnologiiT xdeba cvilis modeliT dayalibeba (Тавадзе, 

Сакварелидзе, 1959. gv. 30). sxmuli nivTebidan damzadebis rTuli 

teqnologiuri sqemiT gamoirCeva culis, satevris, Subispiris, sakidebis da 

sxva inventaris formebi (urekis, nulis, brilis, werovnis, awyuris, 

narekvavis samarovnebis masala).  
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3.2.4. brinjaos warmoeba Zv.w. II aTaswleulis pirvel naxevarSi  

 

Zv.w. III-II aTaswleulebiT daTariRebuli, Suabrinjaos xanis feradi 

liTonwarmoebis inventari tipologiurad did saerTos naxulobs am 

periodis rogorc dasavleT saqarTvelos (kolxeTi), ise aRmosavleT 

saqarTvelos (centraluri amierkavkasia) sinqronul brinjaos masalasTan. 

meore mxriv, SesaZlebelia Suabrinjaos xanis liTonis nivTebis damzadebis 

teqnologiuri sqemis Sedareba da Zv.w. II aTaswleulis liTondamuSavebis 

damaxasiaTebeli da ganmasxvavebeli teqnologiuri sqemis gamoyofa. 

mogvyavs Seswavlili masalis erTi nawilis tipologiuri formebi da 

qimiuri Sedgenilobis monacemebi (cxr. 3.3; sur. 3.8; sur. 3.9). 

masalaSi SeiZleba gamoiyos Semdegi metalurgiuli jgufebi: 1. 

dariSxniani spilenZi (Cu-As), 2. kaliani brinjao (Cu-Sn), 3. anTimoniani 

brinjao, 4. samkomponentiani Senadnobi (Cu+Sn+As; Cu+Sn+Pb; Cu+As+Pb). 

nivTebi damzadebulia rogorc martivi, ise rTuli teqnologiuri sqemebis 

gamoyenebiT. maRal donezea liTonis Camosxmisa da WedviT damuSavebis 

xelovneba. am periodis metalurgiuli warmoebis yvelaze masiuri 

liTontevadi nimuSebia culi, Subispiri da satevari (maxvili). mogvyavs 

zogierTi nivTis mikrostruqturuli analizis Sedegebi (sur. 3.10). 

SesamCnevad izrdeba warmoebis masStabi, Sesabamisad maRalia meliTone 

xelosanTa kvalifikacia da mza produqciis sabazro-samomxmareblo done. 

Suabrinjaos xanis saqarTvelo-kavkasiis teritoriaze funqcionirebadi 

metalurgiuli centrebis miRwevebi arsebiTad gansazRvravs regionis 

aqtiur savaWro-ekonomikur urTierTobas evraziis samyarosTan. 

Zv.w. II aTaswleulis feradi liTonwarmoebis mniSvnelovani 

teqnologiur-organizaciuli xasiaTis cvlilebaa brinjaos warmoebis 

meoradi centrebis funqcionirebis dawyebis procesi. brinjaos nawarmze 

gazrdili moTxovnilebiT, sawarmoo vakuumis Sevsebis mizniT, pirveladi 

metalurgiuli kerebidan daSorebiT, sinqronulad muSaobas iwyebs mTis 

wina da baris zonaSi ganlagebuli feradi liTondamuSavebis 

saxelosnoebi. axlad Seqmnili meoradi damuSavebis centrebi maragdeba 

pirveladi metalurgiuli kerebidan (afxazeTis, svaneTis, raWis 

metalurgiuli kerebi) mowodebuli spilenZis zodebiT da legirebisaTvis 
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saWiro liTonis masaliT. sxmulis formireba mimdinareobs winaswar 

SerCeuli ligaturiT, tardeba gamiznuli recepturis tigeluri dnobebi, 

rTuldeba nivTis damzadebis teqnologiuri sqema. 

cxrili 3.3 

Zv.w. III bolo da II aTaswleulis pirveli naxevris brinjaos nawarmi 

# -
# 

nivTi 
aRmoCenis 
adgili 

qimiuri Sedgeniloba 

Cu Sn As Sb Pb Ag Bi Fe Ni 
1 culi ureki 92,7 1,5 3,8 0,4 0,1 _ _ 0,2 _ 

2 culi qvasaTali 87,5 10,4 2,6 0,2 0,3 0,1 0,001 0,02 0,01 

3 culi ureki 93,1 0,2 5,6 0,3 _ _ _ 0,15 _ 

4 culi ureki 94,7 1,2 4,3 0,2 1,0 _ _ 0,1 _ 

5 culi ureki 95,2 0,9 4,2 0,25 0,2 _ _ 0,02 _ 

6 culi ureki 94,2 1 4,3 0,2 _ _ _ 0,5 _ 

7 Subispiri nuli 90,5 7 1,6 0,5 1,0 0,1 0,01 0,07 0,1 

8 Subispiri nuli 91,2 1,3 5,3 1,0 0,4 0,1 0,02 0,04 _ 

9 Subispiri nuli 92,4 0,8 5,7 0,5 0,2 0,1 0,002 0,1 0,01 

10 Subispiri nuli 92,1 0,2 6,3 0,7 0,4 0,2 0,01 0,3 _ 

11 Subispiri nuli 93,5 1,4 4,2 0,3 0,2 0,1 0,02 0,08 0,01 

12 Subispiri qvasaTali 88,5 10,5 0,7 0,2 _ 0,1 _ 0,05 _ 

13 Subispiri qvasaTali 85,2 12,3 1,2 0,3 0,3 _ _ 0,06 0,01 

14 Subispiri qvasaTali 84,0 14,2 1,5 0,2 1,1 0,1 0,01 0,07 _ 

15 Subispiri qvasaTali 83,2 10,7 4,0 0,3 1,0 0,1 0,02 0,1 0,01 

16 satevari nuli 94,1 0,1 5,1 0,4 0,3 0,1 _ 0,2 _ 

17 satevari qvasaTali 85,3 13,4 0,4 0,1 0,1 _ _ 0,05 0,01 

18 satevari qvasaTali 84,2 14,4 0,7 0,2 0,2 0,1 _ 0,1 _ 

19 satevari awyuri 84,6 11,4 0,52 0,015 1,08 0,04 0,01 0,03 0,1 

20 satevari awyuri 94,1 0,03 5,05 0,12 0,03 0,09 0,01 0,06 0,11 

21 satevari awyuri 91,7 0,04 6,77 0,03 0,02 0,06 0,02 0,03 0,08 

22 satevari nataxtari 92,6 0,01 6,45 0,04 0,03 0,03 0,01 0,01 0,02 

23 satevari nataxtari 85,7 7,37 0,30 0,02 5,15 0,05 0,005 0,02 0,001 

24 satevari udabno 90,4 9,20 0,25 0,08 0,06 0,09 0,003 0,04 0,03 

25 maxvili diliCa 93,5 5,60 1,55 0,03 0,51 0,05 0,001 0,01 0,06 

26 sakinZi awyuri 95,3 0,02 1,17 0,55 0,06 0,07 0,01 0,01 0,05 

27 sakinZi awyuri 96,4 0,09 2,02 0,06 0,02 0,08 0,01 0,08 0,09 

28 samajuri awyuri 91,3 2,60 1,02 0,70 0,3 0,1 0,001 0,01 0,04 

29 samajuri awyuri 96,0 0,03 2,82 0,30 0,03 0,14 0,01 0,05 0,11 

30 samajuri awyuri 93,8 0,02 5,16 0,07 0,01 0,11 0,01 0,03 0,12 

31 sakinZi awyuri 92,7 4,90 0,08 0,51 0,31 0,1 0,05 0,02 0,19 

32 sakinZi awyuri 90,6 7,07 0,94 0,03 0,27 0,06 0,002 0,01 0,09 

 

Zv.w. III aTaswleulis miwuruliT da II aTaswleulis pirveli naxevriT 

TariRdeba dasavleT saqarTvelos teritoriaze aRmoCenili brinjaos 

warmoebis meoradi kerebi, romlebic didi raodenobiT feradi liTonis 

produqciiT avsebs da amaragebs baris ekonomikas (fiCoris samosaxlo 

borcvis sawarmoo kompleqsi, ispanis, anaklia I-II-is, ergetis, namWeduris 
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saCamosxmo saxelosnoTa obieqtebi). am tipis Zeglebze dadasturebulia 

brinjaos meorad gadamuSavebasTan dakavSirebuli warmoebis naSTebi: 

sxvadasxva daniSnulebis yalibebis formebi, 

kombinirebuli yalibebi, tigelebi, samsxmelo daniSnulebis keramikis 

fragmentebi, sawarmoo wuni, liTonis naRvenTebi. spilenZ-brinjaos meoradi 

damuSavebis kerebi, brinjaos metalurgiis ganviTarebis momdevno etapze, 

Zv.w. II aTaswleulis meore naxevridan, maRalxarisxovani didi sawarmoo 

masStabis centrebis funqcias asrulebs. 

kolxeTis brinjaos metalurgiis mravalricxovan masalebs Soris 

yuradRebas imsaxurebs fiCoris (VIII fena) da anaklia I-is (qveda fena) 

nasaxlarebze gamovlenili yuamiliani culebis, Toxebis da 

oTxganyofilebiani kombinirebuli saCamosxmo yalibebi (sur. 3.11; sur. 3.12). 

yalibis formebi ZiriTadad fragmentuli saxiT aris warmodgenili da 

Znelia maTSi ganTavsebuli nivTebis zusti formebisa da zomebis aRdgena. 

am mxriv gamonaklisia fiCoris meoradi metalurgiuli keris kulturul 

fenaSi aRmoCenili oTxganyofilebiani yalibi, romelic SedarebiT 

sruladaa SemorCenili (jiblaZe, 2007. gv. 68). yalibis mopirdapire 

waxnagebze gamoyvanilia sxvadasxva nivTis formebi viwropiriani 

mxrebdaSvebuli Subispiris, samsxmelo CamCis (kovzis), saZgerebeli iaraRis 

da mWreli iaraRis (satevris an xanjlis) kombinirebuli ganTavsebiT. 

rTuli daniSnulebis kompleqsuri ramdenime-ganyofilebiani yalibebi 

Crdilo kavkasiaSi, mcire aziaSi, egeosur samyarosa da sxva mezobel 

regionebSi ar mogvepoveba. is damaxasiaTebelia kolxeTis brinjaos 

metalurgiis meoradi centrebis obieqtebisaTvis, rac Zv.w. II aTaswleulis 

adgilobrivi liTondamuSavebis teqnologiuri mravalsaxeobis (Ziebis) 

amsaxveli unda iyos. 

samxreT kavkasia ekonomikis, kulturis ganviTarebis tempebisa  da donis 

gaTvaliwinebiT erT mTlian erTeulad yalibdeba. amasTan, sistemaSi 

Semaval regionebs Tavisi specifikuri movlenebi axasiaTebs. aRniSnul 

process Tan axlavs axali teqnikuri miRwevebis gavrceleba. 

gvianbrinjao_adrerkinis xanis ekonomikaSi gamoiyofa teqnikur-

meurneobrivi xasiaTis movlenebi, romlebmac ganapiroba epoqis teqnikuri 

azris ganviTarebis Semdgomi winsvla; am saxis siaxleebad iTvleba:  
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1. sameTuneo vertikaluri da teqnologiuri horizontaluri brunvis 

principis mqone Carxis aTviseba-gavrceleba; 2. cxenis gamoyeneba sameurneo-

saomari daniSnulebiT; 3. kaliani brinjaos gavrceleba samxreT kavkasiis 

regionSi; 4. rkina-foladis warmoebis dasawyisi (gobejiSvili, 1970. gv. 244-

251). 

Zv.w. II aTaswleulis miwurulidan amierkavkasiis teritoriaze mosaxle 

tomTa socialur-ekonomikuri ganviTarebis procesze gansakuTrebuli 

gavlena iqonia metalurgiisa  da liTondamuSavebis aRmavlobam. 

 
 
3.2.5. brinjaos warmoeba Zv. w. II-I aTaswleulebSi (gvianbrinjao-

adrerkinis xana) 
 
 
Zv. w. II aTaswleulis meore naxevarSi, gvianbrinjaos xanis feradi 

liTonwarmoeba ganviTarebis umaRles safexurs aRwevs. am periodSi 

cnobilia brinjaos metalurgiis ramdenime mZlavri kera. aseTi sawarmoo 

kerebi funqcionirebs, rogorc dasavleT, ise aRmosavleT saqarTveloSi, 

sadac yalibdeba ori kulturuli gaerTianeba_kolxuri da centraluri 

amierkavkasiuri. kolxuri kulturis arealSi dawinaurebulia aWara-guriis, 

raWa-leCxumis da afxazeTis metalurgiuli kerebi. centraluri 

amierkavkasiuri kulturis sivrceSi cnobilia Sida qarTlis, qvemo 

qarTlis da kaxeTis brinjaos metalurgiis kerebi. aRniSnuli sawarmoo 

gaerTianebebi, samTo-metalurgiuli kompleqsebis saxiT, mniSvnelovan 

datvirTvas iRebs didi raodenobiT madangadamuSavebisa da liTonis 

masalis Seqmnis daniSnulebiT. spilenZis sawarmoo zodebiT, liTonuri 

anTimoniT da dariSxniT amarageben meoradi warmoebis kerebs, adgilze 

xdeba zogierTi kategoriis iaraRis damzadeba (kalandaZe, 1954. gv. 60-64; 

ficxelauri, 1965. gv. 61-62; CarTolani, 1971. gv. 56). 

kidev ufro farTovdeba brinjaos warmoebis meoradi kerebis funqcia; 

metalurgiuli centrebis moqmedebis sinqronulad xdeba rTuli ligaturis 

SenadnobTa damuSaveba, mravalsaxovani daniSnulebis nivTebis Camosxma, 

Wedva, mza produqciis Seqmna. brinjaos warmoeba-damuSavebis masStabebi 

aqamde arnaxul diapazons aRwevs. feradi liTonis saerTo siuxve 

gamoixateba samosaxloebidan da samarxeuli kompleqsebidan momdinare 
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mravalferovani arqeologiuri liTonis inventaris moZalebiT, didi 

raodenobiT zodebisa da ganZebis dagrovebiT, brinjaosagan damzadebuli 

sakulto ritualisaTvis gankuTvnili nivTebiT samlocveloa saTavsebis 

SevsebiT da sxva. gamoSvebuli produqciidan SesaZlebelia TiToeuli 

kulturisaTvis damaxasiaTebeli iaraRisa da samkaulis wamyvani formebis 

gamoyofa. dasavleT saqarTvelos kolxuri kulturis arealSi inventaris 

ZiriTadi formebia: kolxuri culi, satevari, Subispiri, segmentisebri 

iaraRi, Toxi, waldi, abzinda, balTa da sxva. aRmosavleT saqarTvelos 

centraluri amierkavkasiuri kulturisaTvis tipuri formebia: 

amierkavkasiuri culi, satevari, maxvili, Subispiri, gulsakidi, samajuri 

(sur. 3.13; sur. 3.14; cxr. 3.4; sur. 3.15). 

masalis qimiuri analizis Sedegebi moyvanilia cxrilSi. SenadnobTa 

qimiuri Sedgenilobis mixedviT nivTebi iyofa sam metalurgiul jgufad: 1. 

kaliani brinjao (Cu+Sn), 2. dariSxniani brinjao (Cu+As), 3. orkomponentiani 

legirebis brinjao (Cu+Sn+As); (Cu+Sn+Sb); (Cu+As+Sb). Suabrinjaos xanis 

masalisgan gansxvavebiT, wamyvani malegirebeli elementia kala. kaliani 

brinjaos Senadnobisgan damzadebulia culi, satevari, Subispiri. kalis 

Semcveloba iaraRSi 6,32_15,0%-is zRvrebSi icvleba. 

feradi liTondamuSavebis saxelosnoebi specializebuli sawarmoo 

jgufebia, sadac maRalkvalificiuri ostatebi amzadeben ramdenime aTeuli 

daniSnulebis da dasaxelebis nivTs. spilenZis masala legirebulia kaliT, 

anTimoniT da dariSxniT. malegirebeli elementi gamoiyeneba mxolod 

liTonuri saxiT, rac fuZe masalis, spilenZis rTuli teqnologiiT 

gadamuSaveba da nebismieri Sedgenilobis brinjaos sxmulis miRebas 

ganapirobebs. gvianbrinjaos feradi liTonis warmoebaSi upiratesoba 

kalian brinjaos eniWeba, nivTebis didi nawili kaliani SenadnobiT miiReba. 

misi raodenoba sxmulSi SerCeulia nivTis damzadebis teqnologiuri sqemis 

Sesabamisad. sxmul nimuSebSi kalis Semcveloba 14_15%-s aRwevs, naWedi 

masalisaTvis optimaluria (Sn = 7,0_10,0%). 

 

Zv.w. II aTaswleulis meore naxevris da I aTaswleulis pirveli naxevris 

brinjaos warmoebis tipuri nimuSebia kolxuri da centralur-

amierkavkasiuri culi, romelic Camosxmulia orformian daxurul yalibSi 
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vertikalurad yuis zeda nawilidan; samsxmelo forma zustad asaxavs 

nivTis Semowerilobas da mTlian moculobaSi zedmiwevniT imeorebs mas. 

Cveulebrivi keramikuli yalibis paralelurad ixmareba liTonis 

(spilenZis) formebi, sadac gamyofi xazi zustad emTxveva culis grZivi 

simetriis sibrtyes. Camosxma xdeba winaswar momzadebul yalibyuTSi, an 

sayalibe masaSi Camagrebul formebSi. mudmivi moqmedebis liTonis formebi 

ganapirobebs didi raodenobiT erTtipuri culebis seriul warmoebas (sur. 

3.16, 1, 2). 

cxrili 3.4 

Zv. w. II aTaswleulis brinjaos nawarmi 

#-
# 

nivTi 
aRmoCenis 
adgili 

qimiuri Sedgeniloba 

Cu Sn As Zn Sb Pb Ag Bi Fe Ni 

1 
c/amierkavkasiuli 

culi 
samTavro 87 10,0 1,20 0,30 0,30 0,80 0,10 0,002 0,01   

2 
c/amierkavkasiuli 

culi 
bakurcixe 86 9,3 0,04 0,02 1,0 0,50 0,10 0,001 0,30 0,10 

3 kolxuri culi Tamakoni 93 0,014 7,09 0,01 0,31 0,30 00,2 0,004 0,07 0,01 

4 kolxuri culi yulevi 93,0 0,02 5,30 0,01 0,25 0,40 0,10 0,02 0,10 _ 

5 kolxuri culi yulevi 88,2 10.3 0,40 0,01 0,03 0,02 0,05 0,001 0,05 0,01 

6 satevari narekvavi 93,8 0,6 3,17 0,01 3,70 0,03 0,20 0,005 0,06 0,03 

7 satevari samTavro 87,0 7,20 0,40 0,10 1,10 0,15 0,10 0,20 0,10 _ 

8 satevari samTavro 93,4 3,10 2,30 0,10 1,20 0,10 0,10 0,01 0,20 0,01 

9 kaxuri satevari samTavro 87,7 11,0 0,40 0,20 _ 0,10 0,01 _ 0,05 _ 

10 kaxuri satevari bakurcixe 90,2 5,70 2,20 _ 0,10 0,20 0,10 0,06 0,20 _ 

11 kaxuri satevari kavTisxevi 91,5 7,90 1,5 0,10 0,03 0,30 0,01 _ 0,10 _ 

12 Subispiri samTavro 91,3 5,90 3,07 0,10 0,20 0,10 0,10 _ 0,05 _ 

13 Subispiri samTavro 93,1 5,20 0,10 0,20 _ 0,30 0,10 0,001 0,10 _ 

14 Subispiri kviracxoveli 94,2 4,90 0,40 0,05 0,10 0,30 0,10 0,01 0,02 _ 

15 Subispiri narekvavi 85,4 12,20 1,20 0,05 0,10 0,05 0,10 _ 0,20 _ 

16 Subispiri werovani 91,7 0,04 6,80 0,01 0,10 0,50 0,10 0,002 0,10 _ 

17 segmenti caiSi 95,6 0,12 0,29 0,01 0,05 0,20 0,08 0,01 0,03 0,01 

18 segmenti caiSi 97,8 0,06 0,23 0,03 0,03 0,15 0,07 0,01 0,04 0,03 

19 samajuri werovani 94,5 0,27 3,25 0,01 0,58 1,10 0,03 0,005 0,01 0,01 

20 rgoli nigozeTi 93,2 6,20 0,10 0,1 _ 0,03 _ _ 0,01 _ 

21 rgoli sagarejo 94,3 _ 4,20 0,03 0,30 0,10 0,10 0,02 0,07 _ 

22 samajuri nigozeTi 94,1 3,10 1,40 0,02 0,40 1,10 0,10 0,01 0,05 _ 

23 balTa caiSi 90,3 7,50 0,02 _ 0,03 0,04 0,03 0,01 0,03 0,01 

24 yelsakidi kviracxoveli 90,6 6,70 0,90 0,01 0,10 0,20 0,06 0,01 0,08 0,03 

25 eJvani narekvavi 88,3 11,4 0,20 _ 0,30 0,15 0,04 0,001 0,02 0,1 
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rTuli konfiguraciis mxatvruli sxmulebi miRebulia cvilis modeliT. 

mxatvruli Camosxmis optimaluri teqnologiiT damzadebulia sxmuli 

figuruli taris mqone satevrebi da maxvilebi. tari damzadebulia 

ZiriTadi samsxmelo Reros da mcire kopebis saSualebiT, saCamosxmo 

sistema mTavrdeba cvilis modelis formiT. nivTebi Camosxmulia 

vertikalurad taris zeda nawilSi. CamosxmiT mzaddeba mxatvruli 

plastikis nimuSebi, samkauli, gulsakidi, abzinda, balTa, samajuri, 

masiuri rgolebi. maRalmxatvruli faseulobiTaa Sesrulebuli cvilis 

modeliT miRebuli nimuSebis formebi (sur. 3.16, 3). 

gvianbrinjaos xanis feradi liTondamuSavebis tipuri nimuSia Subispiri 

(sur. 3.13, 12-16). am iaraRis didi nawili, ZiriTadad, mTlianmasriani 

egzemplarebi CamosxmiTaa miRebuli. nivTi rTuli, kompleqsuri Camosxmis 

nimuSia. is damzadebulia masrisaTvis specialuri samsxmelo Reros 

meSveobiT da sakmaod Txeli mWreli pirisaTvis, winaswar gacxelebul 

yalibSi, gadaxurebuli liTonis CamosxmiT. Subispirebis erTi nawili 

miRebulia WedviT, ZiriTadad masragaxsnili formebi, gamorCevian 

daxvewili naxaziT da proporciebiT. 

aRniSnuli movlena sinqronulad Tanxvdeba samxreT kavkasiis regionSi 

ganviTarebuli rkinis xanas, rodesac rkina-foladis iaraRi TansaTan 

sdevnis brinjaos masalas meurneobis sferodan. brinjaos nawarmi iZens 

mxatvruli samkaulis da sakulto daniSnulebis funqcias. 

maRalxarisxovani foladis iaraRis gamoyenebiT sagrZnoblad maRldeba 

brinjaos masalis teqnologiuri da zedapiruli mxatvrul-stilisturi 

damuSavebis done, esTetikuri Rirebuleba. 

Zv.w. VIII saukunidan, kolxuri kulturis wreSi, farTod vrceldeba 

mxatvrulad gravirebuli brinjaos nivTebi (kolxuri culi, Subispiri, 

satevari, abzinda, mSvildsakinZi, sartyeli da sxva) mravalferovani 

dekoriT, Warbobs geometriul-simboluri ornamenti, cxovelTa da 

frinvelTa stilistur-zoomorfuli gamosaxulebiT. mxatvruli formebi 

datanilia Camosxmis Semdeg Rrma gravirebiT, motivireba Serwymulia 

nivTis plastikur formasTan. masala kolxuri kulturis mxatvruli 

xelosnobis nimuSia (fancxava, 1988). 

kolxuri culi (sur. 3.17, 1) Camosxmulia da mza nimuSze Rrma 

moculobiTi gravirebiT datanilia mxatvruli formebi. gamoyenebulia 
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Termulad damuSavebuli foladis saWrisi, romelic srulyofil ornaments 

qmnis. 

gravirebuli sartyeli (sur. 3.17, 2) mxatvruli meliToneobis nawarmia. 

gravireba Sesrulebulia kverva_WedviT miRebuli brinjaos furclovan 

namzadze. gamosaxuli kompozicia Zlier stilizebul-dekoratiulia. nivTis 

miRebis mxatvrul stils, miuxedavad naxazis sibrtyeze gaSlisa, bevri 

saerTo aqvs gravirebul culebTan. naxati plastikuria da sakmaod vrceli 

formatis, moculobiT warmosaxvas gvaZlevs. SedarebiT naklebi sisqis 

furclovani liTonis masaze datanilia dabali gravirebuli saxe; masala 

optimaluri legirebis kaliani brinjao. 

 

3.2.6. feradi liTonis warmoeba Zv.w. VI-I saukuneebSi 

 

Zv.w. VI-I saukuneebSi xelsayreli pirobebi iqmneba saqarTvelo-kavkasiis 

teritoriaze, saxelmwifo warmonaqmnebis daarsebisaTvis. yalibdeba ori 

damoukidebeli saxelmwifo erTeuli: kolxeTisa da iberiis samefoebi. 

gaerTianebaTa istoriul-kulturuli ganviTarebisaTvis gansakuTrebuli 

mniSvneloba eniWeba ekonomikis dargebis dawinaurebas. regularulma 

kontaqtebma gare samyarosTan, elinizaciis procesma xeli Seuwyo 

kolxeTisa da iberiis socialuri, ekonomikuri da kulturuli struqturis 

Seqmnas. daarsda mWidrod dasaxlebuli punqtebi – qalaqebi, romlebic 

gamoirCeva xelosnuri warmoebis organizaciiT da vaWrobiT. Zv.w. IV 

saukunidan qalaqebi administraciul-politikuri centrebia. politikuri 

da ekonomikuri xasiaTis cvlilebebma gavlena iqonia adgilobrivi 

warmoebis ganviTarebaze. teqnikur-teqnologiuri siaxleebiT xasiaTdeba am 

periodis metalurgiuli da liTondamuSavebis sawarmoo centrebi. calke 

dargebad Camoyalibda feradi liTonebis damuSaveba, rkina-foladis 

warmoeba, oqromWedloba. 

feradi liTonis damuSavebisaTvis damaxasiaTebelia maRalprocentuli 

Semcvelobis da mravalkomponentiani ligaturis mqone brinjaos warmoeba. 

gamoiyeneba kaliani, kala dariSxniani, brinjaos sxmulebi. malegirebeli 

komponentebis kompleqsuri SemcvelobiT gazrdilia SenadnobTa saCamosxmo 

Tvisebebi. 
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amave dros, feradi liTonis warmoebaSi dgeba periodi, rodesac 

spilenZis fuZeze miRebuli Senadnobebi meorexarisxovan masalad iqceva 

ekonomikis ZiriTad mimarTulebaTa ganviTarebisaTvis. 

SesamCnevia, rom dasavleT amierkavkasiis regionSi brinjaos sameurneo 

iaraRi inarCunebs Tavis daniSnulebas. Zv.w. VII-VI saukuneebis kolxeTis 

samarovnebze (ureki, ergeta, nigvziani) didi raodenobiTaa warmodgenili 

brinjaos nivTebi (culebi, satevari, segmenti da sxv.). aRsaniSnavia is 

faqti, rom am periodis rkinis inventari adgilobrivi brinjaos 

prototipebis mibaZviTaa damzadebuli (sur. 3.18). 

Zv.w. V-IV ss. momdevno elinistur periodSi kolxeTsa da iberiaSi 

warmatebiT funqcionirebda feradi liTondamuSavebis saxelosno-

sawarmoebi, sadac spilenZ-brinjaos masala samkaulis (fibulebi, 

samajurebi, balTebi, sakidebi) saxiT, saritualo da sakulto 

daniSnulebiT gamoiyeneba. brinjaos nawarmis erTi nawili mxatvruli 

xelosnobis nimuSebia. 

gansakuTrebuli adgili ukavia sxvadasxva saxis da funqciis WurWlis 

warmoebas. vanis naqalaqaridan situlebi imeorebs keramikuli masalis 

formebs mcire saxecvlilebiT. gaformebulia elinisturi mxatvruli 

stilis gamoyenebiT. damzadebulia damoqlonebiT optimaluri legirebis 

naWedi furclovani masalisagan, zedapiri gravirebulia stilizebuli 

gamosaxulebebiT (sur. 3.19). 

tipuria sakulto daniSnulebis nivTebis, horeliefuri skulpturuli 

gamosaxulebebis da qandakebebis gamoyeneba sataZro kompleqsTa 

mSeneblobis saqmeSi. brinjaos masala farTod ixmareba rogorc 

arqiteqturuli detalebis, aseve panTeonSi calkeuli nawilebis Semkoba-

gaformebis mizniT. mniSvnelovani da saintereso inventaria warmodgenili 

vanis naqalaqaridan, sadac aRmoCenilia rogorc adgilobrivi, ise 

berZnuli feradi liTonwarmoebis nimuSebi. maT Soris aRsaniSnavia 

dionises kultisaTvis damaxasiaTebeli gamosaxulebebi, arwivis qandakebebi, 

nikes qandakeba, Wabuki aTletis qandakeba da sxva nakeTobaTa mxatvruli 

sxmulis nimuSebi (sur. 3.20, 1-4). 

am periodis mxatvrul liTondamuSavebas ganekuTvneba Wviruli balTa 

(sur. 3.20, 5-6). 
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Wviruli balTebis cnobili egzemplarebi, saqarTvelos garda, daculia 

msoflios cnobil muzeumebSi, kerZo koleqciebSi (moskovis, sankt-

peterburgis, kievis, niu-iorkis, londonis da sxva muzeumebSi). sagangebo 

gamokvlevebi mieZRvna Wviruli balTebis warmomavlobis, daTariRebis da 

stilisturi gaformebis sakiTxebs (gobejiSvili, 1942; amiranaSvili, 1944; 

Техов, 1969; xidaSeli, 1972; Урушадзе, 1988; yifiani, 2000). 

Wviruli balTa damuSavebis stilisturi niSnebiT ukavSirdeba 

winareantikuri xanis mxatvruli meliToneobis tradiciebs. maTi arsebobis 

periodia Zv.w. III - ax.w. II saukuneebi. nivTi formis, zomis, CarCos 

Sesrulebis stilis da masSi moTavsebuli kompoziciis mixedviT calkeul 

jgufad da qvejgufebad iyofa. 

balTebis siuJeti, figuraTa stili kargad Seesabameba ornamentis 

dekoratiul funqcias. 

Wviruli balTebis damzadebis teqnologiuri sqemiT gansazRvrulia 

misi, rogorc mxatvruli sxmulis Sesrulebis teqnikuri done. balTebi 

Camosxmulia maRali legirebis brinjaosagan (Sn=9,5-10,3%). kargi samsxmelo 

Tvisebis mqone Senadnobi uzrunvelyofs cvilis modeliT miRebuli 

moculobiTi formis zustad Sevsebas. Camosxmis Semdeg Sesworebulia 

sxmulis defeqtebi. 

did interess iwvevs gvianbrinjao_adrerkinis xanis brinjaos warmoebis 

damaxasiaTebeli movlena _ `ganZebis~ aRmoCenis faqti. `ganZi~ kolxuri 

kulturis mniSvnelovani elementia (lorTqifaniZe, 2001. gv. 178). kolxuri 

kulturis arealSi 150-mde brinjaos ganZia aRmoCenili (sur. 3.21). 

`ganZebi~ kavkasiis regionSi ZiriTadad kolxeTisaTvis aris 

damaxasiaTebeli da garkveul qronologiur CarCoebSi eqceva (Zv.w. XVIII-

VIIss.). ganZebis SedgenilobaSi brinjaos masalisa da nivTebis raodenoba 

da daniSnuleba gansxvavebulia. ganZebSi, didi raodenobiT kolxuri 

brinjaos warmoebis atributebis arsebobis gamo, maT `mdnobelTa ganZebis~, 

igive `CamomsxmelTa ganZebis~ saxeliTac moixsenieben. ramdenadme 

gaurkvevelia maTi funqciac. 

ganZebis funqciis gansazRvras araerTi mkvlevari Seexo. maT Soris 

ganZebis meorad, metalurgiuli gadamuSavebisaTvis daniSnulebas iziarebs 

mkvlevarTa erTi jgufi (Иессен, 1935; с. 117; Куфтин, 1949. с. 222, 1950 с. 162; 
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Трапш 1970, с. 171; RambaSiZe, 1963. gv. 84-86). amave dros, `ganZebi~ SeiZleba 

iyos meliToneTa, vaWarTa, saojaxo, simdidris dagrovebis da sxva 

funqciis matarebeli (saxarova, 1976. gv. 40-41; gogaZe, 1980. gv. 597; miqelaZe, 

1985. gv. 156). 

oT. lorTqifaniZe kolxuri kulturis arealSi aRmoCenili brinjaos 

`ganZebs~ pirobiTad sam kategoriad yofs: a. erTgvarovani nivTebisgan 

Semdgari; b. Sereuli (sxvadasxva daniSnulebis nivTebisagan Semdgari, 

natexebTan, zodebTan, yalibebTan erTad); g. `spilenZis zodebis~ ganZebi 

(Seicavs mxolod zodebs). ixilavs ra ganZebis aRmoCenis pirobebs, maTi 

kolxeTis gareT gavrcelebis faqtebs, ganZSi Semavali nivTebis funqciur 

daniSnulebas, dasZens: `kolxuri brinjaos kulturis `ganZebi~ uaRresad 

saintereso da mravalmxrivi (religiuri, socialur-ekonomikuri, 

eTnokulturuli) informaciis Semcveli specifikuri fenomenia~. imave dros 

aRniSnavs, rom Tema imsaxurebs specialuri proeqtiT kvlevas 

(lorTqifaniZe, 2001. gv. 189). 

`ganZebis~ kuTvnilebis sakiTxi metad mniSvnelovania da kolxeTis 

kulturis sxvadasxva aspeqts moicavs. vixilavT ra ganZebs, saqarTveloSi 

feradi liTonwarmoebis istoriuli ganviTarebis TvalsazrisiT, vfiqrobT 

maT dakavSirebas kolxeTis brinjaos metalurgiis sawarmoo-ekonomikuri 

da organizaciul-teqnologiuri ganviTarebis problemasTan, romelic 

adgilobrivi spilenZ-brinjaos metalurgia-liTondamuSavebis Zv.w. II-I 

aTaswleulis pirveli naxevris periodisaTvis aris niSandoblivi. 

`ganZebis~ gamoCenis (warmoebis, dagrovebis) periodi emTxveva Sua da 

gvianbrinjaos xanis metalurgiis aRmavlobis xanas, rodesac mimdinareobs 

brinjaos warmoebis masStabebis uCveulo zrda (sulfiduri spilenZis 

madnebis aTvisebis Tanadrouli teqnikur-teqnologiuri gardaqmnebi). 

saCamosxmo da liTondamamuSavebeli meoradi centrebis Tanadrouli 

funqcionireba (samTo-metalurgiul kompleqsebTan erTad), mza produqciaze 

gazrdil moTxovnilebebTan Sesabamisad warmoebis Warbi 

naxevarfabrikatebisa da zodebis raodenobis (liTonis moculoba) 

momateba, xmarebidan gamosuli arqauli formis nivTebis dagroveba 

(kulturaTa transformaciis  zRvarze mimdinare liTonis artefaqtebis 

daniSnulebis, brinjaos qimiur-teqnologiuri monacemebisa da nivTis 
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fizikur-meqanikuri Tvisebebis specialuri daniSnulebiT Secvlis procesi) 

ganZebis warmoqmnis aucilebel winapirobas qmnis. 

aRniSnuli istoriul-ekonomikuri gardaqmnebi metalurgiaSi 

gansakuTrebiT SesamCnevi xdeba Zv.w. II aTaswleulis meore naxevarsa da 

miwurulSi, rodesac kolxeTis barsa da zRvispira zolSi 

funqcionirebadi meoradi gadamuSavebis metalurgiuli kerebi mTlianad 

ver amuSavebs mowodebul liTons da iZulebulia Warbi masala 

momavlisaTvis gadainaxos. gadanaxuli feradi liTonis masa Tavs iyris 

`ganZebis~ saxiT, ZiriTadad `Sereuli~ (sxvadasxva nivTis fragmentebisa da 

zodebis SedgenilobiT) da `spilenZis zodebis~ (mxolod 

naxevarfabrikatebisa da zodebis SedgenilobiT) tipis liTonis nakrebSi. 

Tumca, arc mTliani nivTebis Semcveli `ganZebi~ ar aris gamoricxuli 

jarTisTvis, Tu masSi Semavali egzemplarebi arqaulia da saWiroebs 

gadakeTebas an xelmeored Camosxmas, Tanamedrove zomebisa da proporciis 

formebSi. amave dros, viziarebT mosazrebas, rom ganZebis aseTi didi 

raodenobiT moWarbeba ar SeiZleba mxolod metalurgiis aRmavlobiT 

aixsnas. igi aseve garkveul socialur movlenasTanac unda iyos 

dakavSirebuli.  

Zv.w. I aTaswleulis pirvel naxevarSi Warbi feradi liTonis warmoeba 

kvlav grZeldeba; mTis regionSi ganlagebuli samTo-metalurgiuli 

gaerTianebebi da barSi funqcionirebadi meoradi gadamuSavebis kerebi 

gadadiara brinjaos nawarmis seriuli gamoSvebis sqemaze, kidev ufro 

afarToebs erTtipuri moxmarebis sagnebis dagrovebis sferos. brinjaos 

nawarmis siuxve kargad aisaxa am periodis samarovnebze gamovlenili 

feradi liTonis artefaqtebis raodenobis mixedviTac. 

kolxeTSi ganZebis dagrovebisa da Senaxvis procesi wydeba rkina-

foladis farTo aTvisebis periodidan, rodesac feradi liToni ekonomikis 

ganviTarebis meorexarisxovani produqti xdeba; Zv.w. VII-VI saukuneebidan 

sagrZnoblad Semcirda spilenZ-brinjaos sawarmoo potenciali, qreba 

`ganZebis~ dagrovebis tradicia da maTi aRmoCenis albaToba. 

marTebulia, Tu saqarTvelo-kavkasiis regionis brinjaos xanis 

kulturis ganviTarebis ZiriTad prioritets metalurgiul warmoebas 

mivaniWebT. 
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brinjaos metalurgiis maRalganviTarebul etapze aisaxeba momavali 

istoriuli periodis liTonis, rkinis miReba-damuSavebis perspeqtivebi, 

maRalxarisxovani foladisagan damzadebuli sameurneo da saomari 

daniSnulebis iaraRis warmoebiT. 

Tu gaviTvaliswinebT, rom saqarTvelos teritoriaze feradi, Savi da 

Zvirfasi liTonebis sabadoTa aTviseba da damuSaveba mimdinareobda 

kavkasia-wina aziis kulturul gaerTianebaTa sistemasTan mWidro kavSirSi, 

cxadi gaxdeba aq arsebuli metalurgiul gaerTianebaTa roli da adgili 

msoflio kulturul miRwevaTa Soris. adgilobrivi resursebis bazaze 

Seqmnilma metalurgiulma warmoebam gaiara adreliTonebis periodis yvela 

etapi, mcire kavkasionis spilenZis oqsiduri madnebis aTvisebidan (eneoliT-

adrebrinjao) centraluri kavkasionis sulfiduri gamadnebis sistemis 

CaTvliT (Sua da gvianbrinjao-adrerkinis xana). 

saqarTvelos samTo-metalurgiuli warmoebis Zeglebis kompleqsurma, 

kritikulma gamokvlevam cxadyo werilobiTi wyaroebis sruli Sesabamisoba 

faqtobriv istoriul viTarebasTan, rac ekonomikis am dargis geneziss 

asaxavs. mdidari adgilobrivi metalogenuri bazis arsebobam brinjaos 

xanis mZlavri sawarmoo masStabebis mqone metalurgiuli kerebis Seqmna 

ganapiroba. SesaZlebeli gaxda maTi ganviTareba msxvil metalurgiul 

centrebad, metalurgiul provinciaTa integraciis principiT. 

 

 

3.3. Zvirfasi liTonebis damuSaveba 

3.3.1. yorRanuli kulturis Zvirfasi liToni 

 

vercxlisa da oqros artefaqtebi saqarTvelos teritoriaze 

adrebrinjaos xanis Zeglebzea aRmoCenili da maTi raodenoba sagrZnoblad 

matulobs momdevno periodSi. 

Zv. w. III aTaswleulis pirvel naxevarSi Cndeba vercxlisgan 

damzadebuli nivTebi, romlebic ZiriTadad mtkvar-araqsis kulturis 

ganviTarebul etapze funqcionirebs. am periodis vercxlis masalisgan 

damzadebuli mrgvalganivkveTiani Rerosagan miRebuli nivTebia cnobili. 

maT Soris uZvelesi qvacxelas samarovnis #2 samarxSi aRmoCenili xviebia, 
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romlebic Zv. w. 3000-2800 ww. TariRdeba. isini, sxva msgavsi samkaulebisagan 

gansxvavebiT, masiuria da or da samnaxevar spirals warmoadgens. vercxli 

mxolod samarxeul inventarSi aris dadasturebuli. sainteresoa adreuli 

yorRanebis periodis bedenuri etapis samarxebSi aRmoCenili vercxlis 

artefaqtebi, romlebic, mtkvar-araqsuli kulturis Zeglebisagan 

gansxvavebiT, samkaulTan erTad, saritualo nivTebiTaa warmodgenili. 

vercxlis nivTebi rogorc mtkvar-araqsis kulturis Zeglebze, iseve 

momdevno periodSi, mxolod mdidrul samarxebSia dadasturebuli da 

socialurad dawinaurebuli sazogadoebis kuTvnilebad iTvleba. 

saqarTvelos teritoriaze uZvelesi oqros samkauli dasavleT 

saqarTveloSi, saCxeris gviani mtkvar-araqsuli kulturis Zeglebze, 

qoreTsa da carcis gorazea aRmoCenili (ori mcire zomis xvia 

damzadebulia mrgvalganivkveTiani Rerosagan). aRmosavleT saqarTvelos 

regionSi oqros artefaqtebis gamoCena adreyorRanebis bedenur safexurze 

iwyeba da mdidrul yorRanebSi dasturdeba. 

bedenis, ananauris, bakurcixis, wnoris, martyofis, udabnos, TrialeTis 

da irganCais yorRanebSi aRmoCenili oqros nakeTobebi imdenad 

srulyofilia, rom maTi damzadebis teqnologiuri donis Sesabamisi 

sawyisebi adreul periodSia navaraudevi (sur. 3.22). 

Seswavlili oqros nivTebidan gamoiyofa masalis sami jgufi: 1. oqros 

sabadoebidan mopovebuli eleqtronis sinjis nimuSebi (cxr. 3.5 #5, 6); 2. 

samkomponentiani Senadnobis (Au+Ag+Cu) Sesabamisi sinjis amalgamirebuli 

nimuSebi (cxr. 3.5 #1, 2, 3, 4, 7, 8, 9) 3. TviTnabadi oqros maRali sinjis 

nimuSebi (cxr. 3.5 #10, 11, 12, 13, 14). miRebuli SedegebiT arsebiTad 

dasturdeba amalgamirebis mizanmimarTuli gamoyenebis faqtobrivi 

monacemebi, Zvirfasi liTonebis binaruli da samkoponentiani Senadnobebis 

zedapiruli damuSavebisaTvis (sur. 3.23). nivTebis erTi nawilis qimiuri 

Sedgenilobis mixedviT gansazRvrulia saqarTveloSi, oqromWedlobis 

adreul safexurze, adgilobrivi TviTnabadi oqros maRali sinjis masalis 

aTvisebis farTo SesaZleblobebi. 

martyofisa da bedenis kulturis yorRanul samarxebSi gvxvdeba 

mravalgvari da originaluri formis oqrosa da vercxlis samkaulebi: 

mZivebi, milakebi, sasafeTqle rgolebi, firfitebi, grexili mavTuli da 

sxva saxis saritualo daniSnulebis inventari. nivTebi maRali ostatobiT 
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aris nakeTebi da imdroindeli oqromWedlobis nimuSebs warmoadgens. 

adreuli yorRanebis periodis Zvirfasi liTonebis mxatvruli damuSavebis 

erT-erTi saintereso da unikaluri Sedevria wnoris yorRanul samarxSi 

aRmoCenili oqros lomis patara skulpturuli gamosaxuleba (sur. 3.24, 1), 

romelic Camosxmulia cvilis modeliT, Sesrulebulia reliefuri 

xazebisa da kopebis gamosaxvis stilisturi xerxebiT. 

cxrili 3.5 

# nivTi 
aRmoCenis 
adgili 

qimiuri Sedgeniloba* 

Au Ag Cu Pt Si As Ni 
1 firfita TrialeTi y #6 29,5 37,6 19,8 0,35 0,65 _ 0,15 

2 milaki TrialeTi y #45 6,75 63,3 29,3 0,25 0,07 _ 0,09 

3 folga TrialeTi y #36 10,3 66,4 23,2 0,22 0,05 _ 0,03 

4 garsakravi TrialeTi y #5 12,9 54,6 28,8 0,04 1,34 _ 0,02 

5 folga TrialeTi y #16 42,3 40,2 15,7 1,07 0,04 _ _ 

6 folga TrialeTi y #5 47,2 40,1 7,7 0,03 _ _ _ 

7 milaki TrialeTi y #8 34,4 46,7 18,7 0,04 0,01 0,01 0,02 

8 garsakravi TrialeTi y #17 33,5 42,9 22,4 0,05 0,06 _ 0,01 

9 furceli 
mravalwyali    

y #12 
33,1 41,9 20,7 0,27 0,05 _ 0,01 

10 mZivi 
mravalwyali    

y #12 
82,3 12,7 4,38 0,06 0,02 _ 0,01 

11 mZivi 
udabno y 

`TeTri qvebi~ 
80,7 17,9 0,93 _ 0,01 0,01 _ 

12 folga 
irganCai 
yorRani 

87,6 9,95 0,94 _ 0,01 _ _ 

13 folga 
irganCai 
yorRani 

82,7 12,5 4,41 0,01 0,06 _ 0,01 

14 mZivi 
irganCai 
yorRani 

85,9 11,8 1,39 0,05 0,08 _ _ 

 
* qimiuri Sedgenilobis monacemebi miRebulia lazeruli mas-speqtruli 

analizis meTodiT Tsu-is gamoyenebiTi birTvuli fizikis laboratoriaSi 
(xelmZRvaneli profesori m. kavilaZe). gamokvleuli masala daamuSava, 
Seiswavla da eqsperimentSi monawileobda arqeologi giorgi maxaraZe 
(maxaraZe, 1987. gv. 23). 

 

Zv. w. II aTaswleulidan TrialeTuri kulturis mZlavr ayvavebas 

safuZveli Cauyara misma Semqmnelma sazogadoebam, daxvewili, maRali 

esTetikuri gemovnebiT da Semoqmedebis didi unariT. am dros samxreT 

kavkasiaSi yalibdeba sxvadasxva dargis maRalkvalificiuri xelosnobis 

instituti – mxatvruli meliToneoba, oqromWedloba, saiuveliro saqme. 

TrialeTis `didi yorRanebis~ kultura oqromWedlobis teqnikis maRali 

doniT gamoirCeva, yorRanul samarxebSi aRmoCenili SesaniSnavi mxatvruli 
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xelovnebiT Sesrulebuli oqrosa da vercxlis nivTebi, rTuli da faqizi 

nakeTobani, daxelovnebul xelosanTa Semoqmedebas mowmobs. 

xelovan-ostatTa iSviaTma gemovnebam da Zvirfas liTonTa damuSavebis 

teqnika-teqnologiis codna-gamocdilebam qarTul oqromWedlobas 

safuZveli Cauyara. Wedurobis, filigranis, tvifrvis, rCilvis, 

inkrustaciis maRali teqnikiT damzadebulma adgilobrivma mxatvruli 

xelovnebis nimuSebma, antikuri da Sua saukuneebis keTilSobil liTonTa 

damuSavebis cnobili skolebis arsebobisaTvis mniSvnelovani winapiroba 

Seqmna. maT saukuneebis manZilze SeinarCunes damoukidebeli, TavisTavadi 

saxe. oqromWedel ostatTa profesionalizmma da daxvewilma gemovnebam 

didi roli Seasrula Zvirfasi liTonebisa da maTi Senadnobebis miReba-

damuSavebis teqnika - teqnologiis srulyofisa da Taviseburi mxatvruli 

stilis CamoyalibebaSi. oqros nivTebis TvlebiT Semkoba, marcvlovani 

samkaulis – gavarsis gamoyeneba, Suabrinjaos xanis saiuveliro warmoebas 

Tavisebur saxes aZlevs. amgvar stilSi damzadebuli samkauli da 

saritualo daniSnulebis nivTebi mxatvruli meliToneobis Sedevrebia. am 

periodis oqro-vercxlis nawarmisaTvis damaxasiaTebelia formebis 

originaluroba, naxazis mravalferovneba, damzadebis rTuli 

teqnologiuri sqema. 

Suabrinjaos xanis mdidruli inventaridan, romlebic gansakuTrebuli, 

gansxvavebuli teqnologiuri sqemiT aris damzadebuli, TvalsaCino adgili 

ukavia sxvadasxva formis da ornamentis oqros da vercxlis Rrutanian 

nakeTobebs; maT Sorisaa: vercxlis gluvzedapiriani uornamento fiala; 

oqros fiala; ritualuri scenebiT Semkuli vercxlis Tasi; aplikaciebiT, 

filigraniT da inkrustirebuli Zvirfasi qvebiT mooWvili oqros Tasi 

(sur. 3.24, 2-5). 

nakeTobaTa Ziris nawilze arsebuli wriuli zolebi da sayrdeni, mzomi 

centrebi oqrosa da vercxlis fialebis damzadebis teqnologiuri 

sqemisaTvis aris damaxasiaTebeli. yuradRebas imsaxurebs vercxlis fialis 

gare zedapiris sufTad damuSaveba, mkveTri reliefuri gaformeba, zomebis 

sizuste da nakeTobaTa simetriuloba saerTo RerZisa da mzomi centrebis 

mimarT (sur. 3.25, 1). nivTis saboloo saxe miRebulia furclovani namzadis 

SemoWimviT, dauToebiT da xexviT. 
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nakeTobis ZiriTadi forma Seqmnilia horizontaluri RerZis mqone 

mbrunav Carxze, Sesabamisi taris formaze, rac furclovani namzadis 

profilis uzustobaTa gasworebas da diametruli zomebis dacvas 

uzrunvelyofs. vercxlisa da oqros masalis plastikuri Tvisebebis 

mcodne xelosnebi maqsimalurad iyeneben brunvis princips, Zvirfas 

liTonTa an maT SenadnobTa bazaze miRebuli masalis SemoWimvis, 

gauToebisa da gaxexvis mizniT. 

msgavs damzadebis teqnologiuri sqemis detalebs moicavs 

ritualurgamosaxulebiani vercxlis Tasi (sur. 3.25, 2), romelic 

damuSavebulia Tavdapirvelad furclovani namzadis SemoWimvis gziT 

(ritualuri scenebi Tasis gverdiT wriul zedapirze Sesrulebulia 

kverviT) da nivTis formis Seqmnis teqnologiuri reJimi namzadis brunvis 

principTanaa dakavSirebuli. 

amave teqnologiuri sqemis principiT damzadebulia oqros Tasi (sur. 

3.25, 3). aqvs ormagi kedlebi, gare kedeli gadmobrunebulia da Siga 

kedlidan 1-2 mm daSorebiT Tan sdevs mis konturs. gare kedeli ZirTan 

viwrovdeba, qmnis Tasis fexs da mTavrdeba mirCiluli ZiriT (sur. 3.25, 3). 

Tasis formis Camoyalibeba advilad xorcieldeba brunviTi Zraobis mqone 

martiv Carxze, rodesac mbrunavi Carxis RerZze damagrebuli furclovani 

namzadi xis tarze sawnevelas ganuwyveteli moqmedebiT, adgilobrivi 

plastikuri deformaciis Sedegad gadaiqceva Rru nakeTobad. gawnevis 

procesis dros nakeTobis formis mqone xis tari, Camagrebuli furclovan 

namzadTan erTad, mbrunav RerZze ganicdis dawolas furclis mxridan. 

mbrunavi firfita sawnevelas saSualebiT gadaadgildeba centridan 

periferiisaken, iqmneba mbrunavi garsi. ganmeorebiTi gadaadgilebis Sedegad 

garsi TandaTan pataravdeba da taris formas Rebulobs (sur. 3.26, 1, 2, 3) 

(TavaZe, da sxv. 1954. tab. 5). 

Zvirfasi liTonebisagan, Rru nakeTobaTa damzadebis warmodgenili 

teqnikuri sqemisaTvis, miRebulia gawneviTi procesis damaxasiaTebeli 

kriteriumebi: 

1. gamowneuli masalis zedapirze rCeba koncentruli wreebi, romelTa 

siRrme damokidebulia gamoyenebuli iaraRis _ sawnevelas profilze, 

miwodebis sididesa da namzadis brunvis siCqareze; 
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2. gawnevis procesisaTvis damaxasiaTebelia gamoyenebuli furclovani 

liTonis sisqis cvlilebebi, mcire diametris formidan did diametrze 

gadasvlisas liTonis garsis sisqis SemcirebiT da piriqiT; 

3. liTonis nakeTobis gare zedapiri prialaa, Siga ki - xorkliani. 

ganxiluli damzadebis teqnologiuri sqemis detaluri analizi 

gviCvenebs, rom furclovani liTonis masalidan Rrutaniani nakeTobis 

miRebisas gamoyenebulia brunvis principi, dakavSirebuli centraluri 

horizontaluri RerZis mqone CarxTan, romelic sameTuneo Carxis 

saxesxvaobaa. aRniSnuli teqnologiuri sqema warmatebiT gamoiyeneba 

Zvirfasi liTonebis plastikuri damuSavebisaTvis, romelmac ganviTareba 

ganicada mTliani furclovani liTonis masalidan Rrutaniani nakeTobis 

damzadebamde. 

TrialeTis kulturis oqrosa da vercxlis inventari ganviTarebuli 

mxatvruli xelosnobis nimuSebia. am periodis keTilSobil liTonTa 

damuSavebis teqnologiuri sqemebi liTonis furclis gawneviT damuSavebis 

teqnikis codnas da saTanado Cveva-gamocdilebas adasturebs. 

Suabrinjaos xanis TrialeTuri kulturis matarebeli meliTone 

xelosanTa miRwevebi, maTi teqnikur-teqnologiuri aRWurviloba, teqnikuri 

azris ganviTarebis done Zv.w. II aTaswleulis kavkasiaSi mcxovrebi 

sazogadoebis esTetikur moTxovnilebaTa maCvenebelia. is viTardeboda da 

srulyofil saxes iRebda, rac mogviano xanis arqeologiuri feradi da 

Zvirfasi liTonebis nawarmis saxiTaa cnobili. 

 
 

3.3.2. Zvirfasi liTonebis damuSaveba Zv. w. V-I saukuneebSi 
 
oqromWedloba qarTuli kulturis istoriis uaRresad didi fenomenia 

oqromWedlobis Zeglebi, teqnika-teqnologiis TaviseburebebiT ganviTarebis 

erTian sistemaSi eqceva. am Tvisebebma qristianul Zvirfas 

liTondamuSavebaSic pova ganviTareba (xazaraZe da sxv.; 2009. gv. 19). 

berZnuli wyaroebis mixedviT kolxeTi `oqromravali~ qveyanaa da es 

momenti Savi da xmelTaSua zRvis auzis qveynebs Soris gacxovelebul 

savaWro-kulturul urTierTobebze aisaxa. 

antikuri xanis kolxeTsa da iberiaSi sazogadoebis istoriul-

kulturulma viTarebam oqromWedlobis aRmavlobas Seuwyo xeli. es 
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procesi im saerTo socialur-ekonomikuri winsvlisa da maRalmxatvruli, 

daxvewili moTxovnilebebis gamoxatuleba iyo, romelsac antikuri xanis 

saqarTvelos dawinaurebuli saqalaqo cxovreba, warCinebuli 

aristokratiis saerTo cxovrebis done ganapirobebda. elinizmis 

kulturuli gavlena xels uwyobda adgilobrivi nivTieri da sulieri 

kulturis aRmavlobas. 

Zv.w. V-I ss. mxatvruli xelosnobis nawarmi oqromWedlobis, torevtikis, 

Zvirfasi qvebis damuSavebis brwyinvale masalas Seicavs. is aqemeniduri da 

elinistur-romauli xelovnebis garkveul gavlenas ganicdis, magram misi 

baza adgilobrivi Suabrinjaos da winareantikuri xanis mxatvruli 

xelosnobis tradiciebia. kolxeTis oqromWedloba adgilobrivi mxatvruli 

tradiciebis mixedviT yalibdeboda da amave dros viTardeboda gare 

samyarosTan mWidro kulturuli kontaqtebis safuZvelze, ramac garkveuli 

gavlena iqonia adgilobrivi oqros samkaulis damzadebis mxatvrul-

teqnologiuri sqemis ganviTarebaze (Wyonia, 2013. gv. 117). amis naTeli 

dadasturebaa vanis, soxumis, biWvinTis, mcxeTis, axalgoris Tu sxva 

arqeologiuri masalebis oqromWedlobis nimuSebi, sadac keTilSobil 

liTonTa damuSavebis adgilobrivi, damaxasiaTebeli niSnebi _ samkaulis 

formebi, SemkulobaTa saxe, damzadebis teqnologiis cnobili sqemebia 

daculi. mravalricxovan, mravalferovan nivTebs Soris gamoyofilia 

adgilobriv profesional oqromWedel-xelosanTa mier SemuSavebuli da 

damkvidrebuli oqro-vercxlis mxatvruli damuSavebis xerxebi: Camosxma 

cvilis modeliT, gamoWedva-kverva, Tegva, rCilva, gawelva, mocvarva, 

mominanqreba, mosevadeba. 

vanis naqalaqarze uZvelesi oqros da vercxlis nivTebi Zv.w. V-IV ss. 

TariRdeba. samkaulTa es nawili warmodgenilia diademebiT, TavsamkauliT, 

sayureebiT, yelsabamebiT, sakidebiT, mZivebiT, milakebiT, inkrustirebuli 

gulsakidebiT, samajurebiT, beWdebiT, cvaraTi Semkuli firfitebiT. Zv.w. 

III-I ss. vanis naqalaqaris oqros samkaulSi gamovlenilia is axali 

mimarTuleba, romelic adgilobriv oqromWedlobas elinistur 

xelovnebasTan akavSirebs (sur. 3.27). 

sayuradReboa vanis naqalaqarze aRmoCenili zogierTi samkaulis 

damzadebis teqnologiis elementebi, romlebic elinisturi xanis kolxeTis 

Zvirfasi liTonebis damuSavebis saxelosnoTa nawarms axasiaTebs. 
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masiuri tanis da rTuli relifis mqone nimuSebi ZiriTadad miRebulia 

cvilis modeliT, Semdgomi zedapiruli damuSavebiT (sxmulis defeqtebis 

da uzustobebis SesworebiT, inkrustirebiT, gaprialebiT). 

oqros diadema (sur. 3.27, 1) miRebulia grexili rkalis orkavian rombul 

firfitebTan mierTebiT. erTze lomebisa da taxebis reliefuri 

gamosaxulebebia, meoreze _ lomebis, xarebisa da qurcikis gamosaxuleba. 

Sesrulebis teqnikiT diademebi msgavsia, mcired gansxvavebuli detalebiT, 

romlebic maTi damzadebis ZiriTad teqnologiur sqemas ar cvlis. 

xraxnuli rkali oTxxazovani oqros furclovani zolis erTmaneTTan 

midgmiT, mirCilviT da grexiTaa Sesrulebuli. rkalis boloebi 

mirCilviTve ukavSirdeba rombul firfitebs. rombuli firfitebi da masze 

gamoyvanili kompozicia miRebulia rTuli Tegvis principiT. furclis 

orive mxares gamoyvanilia gamosaxulebis rogorc ZiriTadi konturebi, ise 

damxmare elementebi, damuSavebulia saWiro reliefi. diademis damzadebis 

teqnologiuri sqemis mixedviT, pirvelad miRebulia firfita kavian 

RerosTan erTad, Semdgom momzadebulia xraxnuli rkali da bolos 

Sekrulia mTliani nivTi xraxnuli rkalisa da rombuli 

stilizebulgamosaxulebiani firfitebis erTmaneTTan mirCilviT. 

vercxlis diadema (sur. 3.27, 2). Sedgeba ori ZiriTadi nawilisagan: 

grexili rkalisa da mxatvrulad damuSavebuli rombuli firfitisagan 

Sesakravi kavebiT. diademis grexili rkalis nawilebi gansxvavebuli 

kveTisaa, miRebulia kverviT oTxfrTiani namzadis grexviT.  

 

samarjvis brunvis xarisxi gansazRvravs oTxnawiliani wnelisebri rkalis 

formas. 

grexili rkali damzadebulia spilenZiT da anTimoniT legirebuli 

vercxlisgan (Cu≈2,0%; Sb≈2,0%; Sn≈0,2-0,3%), gazrdilia rkalis simtkicis da 

drekadobis maCveneblebi. gamoyenebulia kalis sarCili. 

rombuli firfitebi, sxvadasxva stilisturi gamosaxulebiT, grexil 

rkals kverviT ukavSirdeba an mTliania. firfita mxatvrulad 

damuSavebulia rbili TegviT tonirebulia. 

vanis naqalaqaridan oqrosa da vercxlis diademebi Teguri xelovnebis 

nimuSebia. maTi damzadebisas, Tegvis procesis garda, gamoyenebulia 

oqromWedlobis cnobili xerxebi: sxmuli namzadis Tavisufali Wedva, 
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tkeca, mirCilva, kverva, grexa, tonireba. Zvirfasi liTondamuSavebis 

aRniSnuli dargis mravalprofiliani funqcia Sesabamisi teqnikuri 

SesaZleblobebiT iyo ganpirobebuli. diademebis maRalmxatvruli saxe 

oqromWedlobis xerxebis da samuSao iaraRis srulyofisa da xelosnis 

maRalprofesiuli donis maCvenebelia. 

kolxuri oqromWedlobis nimuSebSi (diademebi, sayureebi, samajurebi, 

mZivsakidebi da sxv.) aisaxa xmelTa SuazRvis da Zveli aRmosavleTis 

civilizaciebis kulturul urTierTobaTa gavlena adgilobriv 

liTonwarmoebaze (grafikul-dekoratiuli stili, skulpturuli xasiaTi). 

amasTan, vanSi aRmoCenili oqrosa da vercxlis samkaulebi xasiaTdeba 

nakeTobaTa damzadebis erTiani mxatvrul-stilisturi da teqnikur-

teqnologiuri SesrulebiT. msgavsi tipuri stilisa da damzadebis 

teqnologiuri sqemis samkaulis nimuSebi cnobilia kolxeTis sxva 

oqromWedlobis kerebidanac (sairxe, brili, iTxvisi), rac genetikuria 

kolxuri Zvirfasi liTondamuSavebisaTvis. is ukavSirdeba saukuneebis 

manZilze SemuSavebul oqromWedlobis stilistur-teqnologiur sqemebs, 

viTardeba elinistur xanaSi da grZeldeba momdevno periodSi. 

antikuri xanis Zvirfasi liTonis damuSaveba Tavis Semdgom ganviTarebas 

aRwevs. liTonis nakeTobaTa mxatvruli saxisa da axali formebis 

SemuSavebis mizniT daxvewilia teqnikuri saSualebebi, aTvisebulia 

oqromWedlobis xelovnebis mravali xerxi. xelosnobis am dargis 

mravalmxrivi ganviTareba dakavSirebulia nawarmis sasaqonlo xasiaTTan. 

antikuri xanis saqarTveloSi saxelmwifoebrivi masStabis saxelosno 

gaerTianebaTa arseboba ivaraudeba. am drois samkaulis mravalricxovnoba, 

damzadebis teqnologiisa da stilis erTgvarovneba adgilobriv 

profesional oqromWedelTa skolebis arsebobaze miuTiTebs. 
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3.3.3. Zv.w. VI-IV saukuneebis elinisturi xanis numizmatikuri masala 

 

adgilobriv Zvirfasi liTonis xelosnur nawarmTan erTad, kolxeTSi 

farTod vrceldeba vercxlis moneta `kolxuri TeTri~, romelic 

ZiriTadad SavzRvispireTsa da mTavar savaWro magistralze, md. rionis 

auzSia gavrcelebuli. rogorc fulis erTeuli, is adgilobrivi savaWro-

ekonomikuri urTierTobis ganviTarebis arsebiTi pirobaa (xazaraZe da sxv. 

2009. gv. 18). monetebi cnobilia gansxvavebuli tipebiT da variantebiT, 

nominalTa diferencirebuli sistemiT da, rogorc gansakuTrebuli 

numizmatikuri jgufis erTeulebi, erTi kolxuri modeliT erTiandeba, 

daculia monetebis wonis Sesabamisi kanonzomieri daSveba (remediumi). 

kolxeTis numizmatikuri masalidan cnobilia `kolxuri TeTris~ 

ramdenime nominali (sur. 3.28). 

1.  tetradraqma (Zv.w. VI-V ss.). aversze lomis Tavis gamosaxulebiT, 

reversze mfrinavi raSis protomiT; cnobili egzemlarebis mixedviT wona 

10,4-13,0 gramia (sur. 3.28, 1); 

2.  didraqma (Zv.w. VI-V ss.). aversze mwoliare lomis an adamianis Tavis 

gamosaxulebiT, reversze xarisTaviani SiSveli adamianis an erTmaneTis 

mimarT mibrunebuli adamianTa Tavebis gamosaxulebiT. gansxvavebuli woniT 

(8,99-9,90 g) (sur. 3.28, 21-22). 

3.  draqma (Zv.w. V s.). aversze lomis skalpis, reversze xaris Tavis 

gamosaxulebiT. wona 5,52 g (sur. 3.28, 3). 

4.  naxevardraqma (triobola) (Zv.w. VI-V ss.). aversze lomis Tavis an 

adamianis Tavis gamosaxulebiT, reversze lomis protomis an xaris Tavis 

niSniT. gansxvavebuli woniT (1,7-2,6 g) (sur. 3.28, 4). 

monetebis gavrcelebis areali da, Sesabamisad, maTi ekonomikur-savaWro 

urTierTobis orbita kolxeTis samefo teritorias Tanxvdeba. rogorc 

faseulobis erTiani ekvivalenti, kolxuri TeTri saxelmwofos Siga 

fuladi mimoqcevis ZiriTadi erTeulia. monetebi mzaddeboda didi 

raodenobiT da kolxeTis samefos sabazro ekonomikis interesebs 

emsaxureboda (dundua, 2013. gv. 6-8). kolxuri TeTri aregulirebda qveynis 

Sida bazris moTxovnilebas da sasaqonlo-fulad urTierTobas. kolxeTis 

teritoriaze napovnia kolxuri monetebis mravalricxovani ganZi (kaxiZe, 
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1971. gv. 116; lorTqifaniZe, geraZe, 2005. gv. 102). kolxuri TeTris farTod 

warmoebis faqti, centralizebuli saxelmwifo ekonomikisa da savaWro 

struqturebis ganviTarebis organizaciaSi, vercxlis masalis didi 

mniSvnelobis ganmsazRvrelia. 

monetebi moWrilia winaswarCamosxmuli da gamoWedili 

naxevarfabrikatidan. firfitis zomebi da sawyisi moculoba 

araerTgvarovania, araTanabrad avsebs tvifrebs. tvifrebis damuSavebis 

done met-naklebad optimaluria, gamoiyeneba cvalebadi wneviT. monetis 

orive mxares gamosaxuleba zomierad zustia, garSemowerilobis zedapiri 

aragluvia, SesamCnevia bzarebi. vercxlis masala gamownexilia rogorc 

civi, ise cxeli plastikuri deformaciiT. 

gvianelinisturi xanis naxevardraqmis nominalis monetebisaTvis 

damaxasiaTebelia wonis mkveTri Semcireba, rac sinjis etapobrivi klebis 

tendenciiT aixsneba (dundua, 1995. gv. 40). monetebi suberatulia. masalis 

qimiuri Sedgenilobis da damzadebis teqnologiis gaTvaliswinebiT, 

gamoTqmulia mosazreba, rom TviTnabadi spilenZisgan damzadebuli moneta 

vercxliTaa amalgamirebuli (gaCeCilaZe, 2009. gv. 51).  

naxevardraqmis zedapiruli da monetis Wrilis kveTis fenobrivi masis 

mikrorentgenospeqtruli analizis Sesabamisad, monetis zedapiri 

dafarulia maRali sinjis vercxlis feniT (Ag = 89,5-98,3%; Cu =1,45-8,75%), 

gulis nawilSi vercxlisa da spilenZis Semcveloba cvalebadia. Seicavs 

spilenZiT gamdidrebul (Cu = 41,5-89,5%; Ag = 8,5-60,5%) da vercxliT 

gamdidrebul ubnebs (Ag = 55,0-91,5%; Cu = 6,7-40,9%); (gaCeCilaZe, 2009. gv. 151-

171) (cxr. 3.6). 

aRniSnuli xasiaTis samoneto mimoqceva mniSvnelovani socialur-

ekonomikuri movlenaa da sinjis gamiznuli Semcireba did ekonomiur 

mogebas aZlevda saxelmwifo institutebs. monetebis damzadebis 

teqnologiuri sqema gvafiqrebinebs, rom monetebi moWrilia saxelmwifo 

zarafxanebSi profesionali ostatebis mier (inaniSvili, 2003. gv. 94; 

lorTqifaniZe, geraZe, 2012. gv. 226). 

kolxeTis samefos Siga bazarze gacxovelebuli fuladi mimoqceviT 

ganpirobebulia didi raodenobis vercxlis masalis realizacia monetebis 

saxiT. vercxlis warmoebas didi mniSvneloba eniWeba saxelmwifo 
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ekonomikis bazisis SeqmnisaTvis, Cqardeba adgilobrivi sazogadoebis 

politikuri konsolidaciis procesi. 

 

cxrili 3.6 

kolxuri TeTris naxevardraqmis nominalis monetebis 
qimiuri Sedgeniloba 

# 
nivTis 
detali 

aRmoCenis 
adgili 

qimiuri Sedgeniloba 

Ag Sb Pb As Cu Si 

1 
zedapiri 1   
Wrili 2 

vani 
96,5 _ _ _ 1,52 _ 

56,2 _ 3,45 0,43 5,70 6,97 

2 
zedapiri 1   
Wrili 2 

vani 
94,4 _ 0,03 0,25 0,41 3,47 
8,42 0,05 2,67 0,30 74,2 0,25 

3 
zedapiri 1   
Wrili 2 

vani 
92,3 _ _ _ 3,17 0,15 
69,9 _ 0,45 0,14 26,9 _ 

4 
zedapiri 1   
Wrili 2 

vani 
95,5 _ _ 0,10 3,15 0,24 

9,07 0,05 2,20 0,15 82,7 _ 

5 
zedapiri 1   
Wrili 2 

vani 
89,5 _ 3,30 _ 3,05 3,35 

22,6 _ _ 0,14 55,6 _ 

6 
zedapiri 1   
Wrili 2 

vani 
97,7 0,04 _ _ 1,10 _ 

44,4 _ 0,50 0,91 51,9 _ 

7 
zedapiri 1   
Wrili 2 

vani 
98,3 _ _ _ 0,20 0,06 

26,7 0,04 0,43 0,07 71,8 _ 

8 
zedapiri 1   
Wrili 2 

vani 
94,5 _ 0,20 0,10 4,75 _ 

18,0 _ 0,10 0,06 79,9 0,05 

9 
zedapiri 1   
Wrili 2 

Cxari 
96,7 0,01 0,03 _ 1,05 _ 

8,65 _ 4,50 0,13 83,5 0,09 

10 
zedapiri 1   
Wrili 2 

Cxari 
93,0 _ 0,84 1,40 3,90 0,04 

11,8 0,03 3,05 _ 62,7 _ 

11 
zedapiri 1   
Wrili 2 

zugdidi 
90,9 _ _ _ 4,85 _ 

7,12 0,05 0,2 _ 87,1 0,03 

12 
zedapiri 1   
Wrili 2 

vani 
94,7 _ _ 0,30 4,30 _ 

81,5 _ _ _ 14,7 _ 

13 
zedapiri 1   
Wrili 2 

vani 
90,9 _ 0,17 _ 8,30 0,03 

10,3 _ 3,09 0,20 82,6 0,09 

14 
zedapiri 1   
Wrili 2 

vani 
90,5 0,02 0,30 _ 8,75 _ 

31,3 0,07 5,15 _ 57,5 _ 

15 
zedapiri 1   
Wrili 2 

vani 
97,1 _ _ _ 0,80 _ 

83,0 _ _ _ 14,5 _ 
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3.4. rkinis metalurgia 

3.4.1. rkinis miRebis `civberviTi~ procesi 

 

uZvelesi rkinis kulturis aTvisebis problema spilenZ-brinjaos 

metalurgiasTan kavSirSi ganixileba, mis uSualo gagrZelebas warmoadgens. 

rkinis metalurgiis aTvisebis teqnologiur sakiTxebs Soris 

yuradRebas imsaxurebs brinjaos miReba-damuSavebis maRalganviTarebuli 

safexuris teqnikuri miRwevebis gavlena, rkinis metalurgiis sawyis etapze. 

brinjaos metalurgiis ganviTarebulma fazam (Znelad aRsadgeni spilenZis 

sulfiduri madnebis gamoyenebis SemTxvevaSi), warmoebis rTuli fizikur-

qimiuri da teqnologiuri parametrebis gaTvaliswinebiT, didi gavlena 

moaxdina brinjaos warmoebidan rkinis metalurgiaze gadasvlis procesSi. 

Zv. w. II aTaswleulis meore naxevris funqcionirebad metalurgiul 

RumlebSi miRweuli teqnikur-teqnologiuri maxasiaTeblebi (madnis 

mopoveba-gamdidreba, sawvavis da cecxlgamZle masalebis SerCeva, quris 

konstruqciis ganviTareba, metalurgiuli procesis msvlelobis empiriuli 

codna-gamocdileba) sakmarisi aRmoCnda rkinis metalurgiis Casaxva-

ganviTarebisaTvis. 

wina azia-kavkasiis regionSi, rkinis metalurgiis sawyisebi Zv. w. II 

aTaswleulis meore naxevridan unda vivaraudoT, romelic brinjaos 

warmoebis ayvavebis xanas ukavSirdeba (Котович, 1977. gv. 76). rkinis 

metalurgiuli warmoebis adreuli etapi saTaves iRebs feradi 

liTondamuSavebis, brinjaos metalurgiis wiaRSi (Хахутаишвили, 1987. gv.189; 

Crenier, 1965. gv. 235). pirveli metalurgiuli procesis Sedegad miRebuli 

rkina warmoqmnilia spilenZis sulfiduri madnis pirveladi dnobis 

produqtSi, Savi spilenZis SedgenilobaSi arsebuli rkinis Semcveli 

sawarmoo narCenebidan. am SemTxvevaSi gasaTvaliswinebelia is momenti, rom, 

sawarmoo narCenebis saxiT, Seqmniliyo gardamavali teqnologiuri rgoli 

brinjaosa da rkinis metalurgiul warmoebas Soris. am gziT miRebuli 

axali liTonis masa, Semdgomi cxeli WedviT damuSavebis Semdeg, rkinis 

fizikuri Tvisebebis SecnobisaTvis saWiro praqtikul safuZvels qmnida. 

teqnologiurad mcdari ar unda iyos mosazreba, spilenZisa da rkinis 

madnis erTdrouli gamoyenebis Sesaxeb, mdnobi flusis damatebis 
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SemTxvevaSi, rodesac aRdgeniTi dnobiT SenaduRi rkinis masis warmoqmnaa 

SesaZlebeli. yvela zemoCamoTvlili teqnologiuri detali, dakavSirebuli 

rkinis metalurgiis aTvisebasTan, brinjao-rkinis warmoebis 

urTierTdamakavSirebel argumentebad unda CaiTvalos. gamoTqmuli 

mosazrebiT, rkinis kulturis aTvisebis adreuli etapi, 

maRalganviTarebuli brinjaos warmoebis teqnikur-teqnologiur miRwevaTa 

uSualo gagrZelebaa. 

saqarTvelos teritoriaze arqeologiuri gaTxrebiT aRmoCenili da 

kompleqsurad Seswavlili rkinis metalurgiuli warmoebis kerebi 

mravalricxovan masalas Seicavs rkinis miRebis civberviTi procesis 

gamokvlevisaTvis. Cvens xelTaa rkinis metalurgiuli warmoebis Zeglebi 

dasavleT da aRmosavleT saqarTvelos regionidan. rkinis metalurgiuli 

warmoebis Seswavlis done ramdenadme gansxvavebulia, sxvadasxva gamadnebis 

sistemis calkeul madangamosavlebs ukavSirdeba da, Sesabamisad, 

konkretuli tipis nedleuliT funqcionirebs. istoriul-metalurgiuli 

TvalsazrisiT, kompleqsuradaa Seswavlili centraluri amierkavkasiis 

regionSi ganlagebuli qvemo qarTlis rkinis metalurgiuli kera 

(Гзелишвили, 1964) da dasavleT amierkavkasiis geografiul sivrceSi 

arsebuli samxreT-aRmosavleT SavizRvispireTis rkinis metalurgiis 

centri (Хахутаишвили, 1987). rkinis warmoebis daxasiaTebisaTvis garkveulad 

saintereso informaciaa daculi svaneTis (Деген-Ковалевский, 1935) da raWis 

(rexviaSvili, 1964) metalurgiuli kerebis Seswavlis SedegebSi. TiToeuli 

Zegli rkinis kulturis ganviTarebis garkveul istoriul monakveTs 

moicavs da samTo-metalurgiuli regionebisaTvis damaxasiaTebeli 

lokaluri teqnologiuri maCveneblebiT gamoirCeva (mxedvelobaSi miiReba 

magnetituri da hematituri rkinis madnis ganlagebis sistema, mTiani da 

mTiswina zonis karierebiT, zRvispira qviSnari magnetitis danaleqiT, 

Sesabamisad gamoyenebuli madnis gamdidrebis, gamowvis da Secxobis 

operaciebis organizaciul-teqnikuri SesaZleblobebiT). metalurgiul 

keraSi Semavali calkeuli metalurgiuli obieqti Cvenamde moRweulia 

sawarmoo ciklis ZiriTadi atributebiT: quriT, saqSenebiT, quris Selesvis 

fragmentebiT, madnis da widis didi raodenobis masiT da warmoebis sxva 

narCenebiT. 
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madnidan pirdapiri aRdgeniT rkinis miRebis procesi, Tanamedrove 

metalurgiul warmoebisagan gansxvavebiT, `civberviTi~ procesia da Zvel 

msoflioSi rkinis metalurgiis teqnologiur safuZvels warmoadgens. 

saqarTvelos teritoriaze aRmoCenili da Seswavlili rkinis warmoebis 

qurebi ganviTarebuli konstruqciiT gamoirCeva da maTi gamoyeneba 

SesaZlebelia rkinis aRdgenis klasikuri procesisaTvis, romelic, 

zogierTi lokaluri teqnikur-teqnologiuri Taviseburebebis 

gaTvaliswinebiT, yvela Zveli metalurgiuli obieqtis analogiuria. 

saqarTvelos teritoriaze arqeologiuri gaTxrebiT aRmoCenili rkinis 

warmoebis qurebi, konstruqciuli monacemebiT, Saxturi Rumlebia, 

romlebic mudmivmoqmed stacionarul metalurgiul obieqts qmnis. maTi 

konstruqciuli tipi brinjaos metalurgiis teqnologiuri procesis 

Sedegad miRebuli gamocdilebis dagrovebis safuZvelzea Seqmnili, sadac 

oqsiduri madnebidan rkinis aRdgenis optimaluri temperaturuli sqemaa 

gamoyenebuli. aRmosavleT evropis rkinis metalurgiuli warmoebis 

eqstensiuri tipis Rumlisagan gansxvavebiT (damaxasiaTebelia latenis 

kulturis meliTone tomebisaTvis, Semdgom romauli periodis Suaevropis 

regionis Savi liTonwarmoebisaTvis), amierkavkasiuri intensiur-

mudmivmoqmedi metalurgiuli qura SedarebiT warmoebis martiv 

struqturul elementebs Seicavs da samSeneblo masalis da saxelosno 

farTobis ekonomikurobiT xasiaTdeba (sur. 3.29). 

Saxtur RumelSi xis naxSiris wviT ganviTarebuli maRali temperatura 

moqmedebs quris mTel samuSao areSi CatvirTuli kazmis masaze 

(naxSiri+madani). vinaidan Rumlis konstruqciuli ganviTarebis sxvadasxva 

etapze misi maqsimaluri simaRle ar aRemateboda 1,5 metrs, rkinis madani 

quris ukiduresi zeda nawilidan eqceoda temperaturul areSi, sadac 

Rumelis muSaobis reJimiT iqmneboda pirobebi aRmdgeni airis da kazmis 

nakadis SexvedrisaTvis (C+O2=CO2; C+CO2=2CO). aRmdgeni airi RumelSi 

arsebuli wneviT miemarTeboda zemoT da kazmis gavliT aRmdgen 

atmosferos qmnida (TavaZe da sxv., 1961; Баиков, 1948). rkinis aRdgenis 

procesi Rumlis CatvirTvis sferodan (sakerZesTan) mimdinareobs, sadac 

temperatura 1000○C aRemateba da cnobili qimiuri reaqciebiT rkinis 

oqsidebis gardaqmna xdeba. Tburi efeqtis balansi dadebiTia da CO-s 
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nakadis swori da aRmavali ganawileba kazmis mimarT vertikaluri 

Semxvedri nakadiT aRdgeniTi procesis optimalur Sedegs ganapirobebs 

3Fe2O3 + 9CO → 6Fe + 9CO2 + 1947 kal. 

Rumlis warmadoba quraSi mimdinare procesebis regulirebis meqanizmis 

pirdapirproporciulia. rkinis lugvis maqsimaluri gamosavali sakazme 

masalis xarisxisa da raodenobrivi (moculobiTi) maCveneblebis SerCeviT 

miiRweva. rogorc warmoebis widebis analizidan irkveva, maTi dnobis 

temperatura gansxvavebulia da, qimiuri Sedgenilobis mixedviT, 1150-1280○C 

temperaturul diapazonSi icvleba (cxr. 3.7-3.8). msgavsi monacemebi 

dasturdeba halStatisa da latenis periodis evropuli rkinis 

metalurgiis kvlevis SedegebSic, sadac ramdenadme gansxvavebuli 

temperaturuli reJimiT dabaldnobadi widebia miRebuli (Grinier, 1965; 

Morton, Wingrove, 1970). 

civberviT procesSi rkinis oqsidebis Warbi raodenobiT monawileobisas 

(maTi maRali dislokaciis simkvrivis gamo) TviT rkinis oqsidi gamodis 

widaSi Semavali elementebis damJangvelis funqciiT (sur. 3.30) da misi 

mniSvnelovani nawili aRdgeba liTonur rkinad. rkinis oqsidis erTi 

nawili ukavSirdeba kaJmiwas da warmoqmnis rkiniT mdidar widas _ 

faialits (2FeO·SiO2), romelsac Semdeg uerTdeba fuWi qanis sxva oqsidebic. 

saqSenebis zonaSi 1350-1380○C temperaturul intervalSi iqmneba pirobebi 

widis Txevad mdgomareobaSi mocilebisaTvis. amave dros, Secxobili rkinis 

xarjze, liTonuri, Rrublisebri masa – rkinis lugvi miiReba. 

Zveli civberviTi procesis rkinis miRebis erT-erTi principuli 

momentia kargad gamdidrebuli madnebidan awidvis procesis regulireba. 

siliciumiT mdidari wida dabaldnobadia, Txevdenadi da advilad 

scildeba warmoebis produqts. misi gamoyofa SesaZlebelia saqSenis axlos. 

Seswavlili widebis dnobis temperatura 1150_1250○C farglebSi Tavsdeba, 

amitom saqSenebis zonaSi arsebul temperaturaze (1350_1380○C) wida srulad 

scildeba warmoqmnil rkinis masas. amave dros, arsebiTi mniSvneloba 

eniWeba widis temperaturis minimaluri da maqsimaluri zRvris 

cvalebadobis dinamikas. 1100_1150○C temperaturul zonaSi moqceuli wida 

naklebad Txevad mdgomareobaSi waritacebs didi zomis aRudgenel madnis 

nawils da warmoqmnil rkinis marcvlebs. 1350_1400○C temperaturis arealSi  
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arsebuli zedmetad gadaxurebuli widis masa madnisa da aRdgenili rkinis 

nawils faravs. orive SemTxvevaSi ferxdeba aRdgenis procesi, aRudgeneli 

madnis nawili da warmoqmnili lugvi rkinis marcvlebi widaSi xvdeba. 

amdenad, teqnologiuri reJimiT gansazRvrul ZiriTad danakargebs quris 

samuSao sivrceSi arasruli aRdgeniTi procesiT da naklebad 

regulirebuli awidvis meqanizmiT gamowveuli danakargebic emateba. 

warmoebis widebis mikrostruqturul-petrografiuli da qimiuri 

analizis Sedegebis gaTvaliswinebiT dgindeba, rom amierkavkasiis regionSi 

funqcionirebadi rkinis warmoebis centrebi iyenebda kargad gamdidrebul 

madans. widebi Sedgeba minisebri masisagan, Seicavs ZiriTadad faialits, 

romelsac emateba madneul elementTa oqsidebi. widebis struqtura 

umetesad Semcveli mineralebis optimalur-temperaturuli kristalizaciis 

pirobebSia warmoqmnili (sur. 3.31). widaSi Warbi faza_rkinis oqsidi 

marcvlebis an dendritebis saxiTaa gamoyofili, maTi orientacia 

araTanabaria da ganivkveTis ganusazRvrel farTobs moicavs. Seswavlili 

widebis dnobis temperatura FeO-Al2O3-SiO2 oqsidTa samkomponentiani 

wonasworuli sistemis evteqtikuri temperaturis Sesabamisia (Тавадзе и др., 

1984). 

dasavleT saqarTvelos teritoriaze aRmoCenilma rkinis warmoebis 

widebis analizma gamoamJRavna metalurgiuli procesis is lokaluri 

aspeqtebi, romlebic uSualod metalurgiuli keris (quris) funqcionirebis 

sxvadasxva periods ukavSirdeba: 1. adreuli konstruqciis (Zv. w. XII-X ss.) 

RumelisaTvis damaxasiaTebelia madnisa da rkinis masis SedarebiT didi 

danakargi. warmoebis widas garkveuli raodenobiT aRudgeneli madnis 

nawili (FeO fraqcia) mihyveba da struqturulad Warbi rkinis oqsidis 

(viustitis) dendritebiTaa gamosaxuli. amasTan SeimCneva widis masaSi 

aRdgenili rkinis marcvlebis CanarTebic (cxr. 3.8 analizi #1-6, 13-16; sur. 

3.312,3); 2. momdevno periodis warmoebis widebi (Zv. w. X-VIII ss.) xasiaTdeba 

rkinis oqsidebis mcire danakargiT, optimaluria sxva mineralTa 

Jangeulebis Semcvelobac. aRdgenili rkinis danakargi TiTqmis ar 

aRiniSneba (cxr. 3.8 analizi #18-20, #21-23; sur. 3.31,5). 

SavizRvispira magnetituri qviSebis gamoyenebis SemTxvevaSi, warmoebis 

widebi gansxvavdeba qimiuri SedgenilobiT, sadac gazrdili raodenobiT 
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gvxvdeba titani da vanadiumi, romelTa Tanaoba magnetituri qviSebis 

fraqciisaTvisaa damaxasiaTebeli (TiO2 = 0,45 – 1,10 %; V2O5 = 0,20 – 0,45 %). 

SavizRvispira diunebze ganlagebuli sadgomebis arqeologiurma 

Seswavlam, zRvispira magnetituri qviSebis mopoveba-gadamuSavebasTan 

dakavSirebuli obieqtebi gamoavlina, romlis mixedviTac Zv. w. VIII-VII 

saukuneebSi isini kolxeTis winareantikuri xanis, rkinis metalurgiuli 

warmoebis teqnologiiT gansazRvruli sarewebis funqcias asrulebda 

(ramiSvili, 1964). Zeglebi ganlagebulia danaleqi magnetituri madnis 

gavrcelebis gaswvriv, zRvis sanapiro zolSi. Seqmnilia gardamavali 

sawarmoo kavSiri, zRvispira nedleulis mopoveba-damuSavebis obieqtebsa da 

zRvidan ramdenadme daSorebul, rkinis metalurgiuli warmoebis kerebs 

Soris. 

aRniSnuli monacemebiT, zRvispira diunuri dasaxlebebi magnetituri 

qviSebis ZiriTad gadamamuSavebel obieqtebad warmogvidgeba, sadac qviSnari 

rkinis madnebis flotaciiT gamdidrebis teqnologiuri procesi 

sruldeboda. aRniSnuli sawarmoo sqema TavisTavad saxiers xdis 

fsevdoaristoteles cnobebs, xaliburi wesiT rkinis  magnetituri qviSebis 

wyliT damuSavebis Sesaxeb. 

SavizRvispira qviSebis gamdidrebuli masa, rogorc mza rkinis madani, 

SesaZlebelia wvrili fraqciis fxvnilis an Secxobili, erTgvarovani 

koncentratis saxiT gamoeyenebinaT. pirvel SemTxvevaSi, dnobis procesSi 

saWiroa sawvavis (naxSiris) gazrdili raodenoba, meore SemTxvevaSi ki 

sakmarisia kazmis Cveulebrivi temperaturuli reJimiT momuSave pirdapiri 

aRdgenis Rumeli. rogorc hematituri da polimetaluri rkinis madnebis 

gamoyenebisas, ise magnetituri madnis SemTxvevaSi, erTiani metalurgiuli 

ciklis ori sqemis ganviTarebis SesaZlebloba iqmneba: fuWi qanis awidva – 

rkinis lugvis miRebiT da danaxSirbadianebis procesiT. 

aRdgenis Semdeg, rkinis lugvis garkveuli nawili danaxSirbadianebas 

ganicdis. Rrublisebr, comisebr mdgomareobaSi miRebuli SenaduRi rkina 

yovelTvis ama Tu im raodenobiT Seicavs naxSirbads. sawarmoo gamosavali 

erTgvarovani, optimaluri zomis marcvlovani kazmis SemTxvevaSi da 

aRdgenili rkinis masisa da naxSirbadis xangrZlivi urTierTqmedebisas 

maqsimaluria. SenaduRi rkinis nawilebis Sekvra saqSenebis zonaSi xdeba, 

sadac maqsimalurad maRaltemperaturul areSi sxvadasxva xarisxiT 
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danaxSirbadianebuli rkina-foladis nawilebis Secxoba-SeduRebis procesi 

mimdinareobs. metalurgiuli Rumlis samuSao zonis simaRlis mixedviT, 

aRdgenili rkinis dafoladeba gardamavali intensiurobiT mimdinareobs: 

3Fe + C = Fe3C. rkinis lugvis garkveuli formirebis Semdeg, Rumlis qveda 

nawilSi, saqSenebsa da lorfins Soris xvdeba. metalurgiuli ciklis 

dasrulebis Semdeg rkinis lugvis mdebareoba da moculoba Rumlis 

konstruqciaze (zomebze), kazmis ulufis raodenobasa da quraSi arsebuli 

pirometalurgiuli procesebis mimdinareobis dinamikazea damokidebuli 

(Инанишвили, Сакварелидзе, 1987). 

amrigad, Zveli civberviTi procesis msvleloba SeiZleba Semdegi sqemiT 

warmovadginoT: 

Fe2O3 → Fe3O4 → FeO → Fe (SenaduRi rkina) 
                  
 

                    Fe2SiO4 

 
                    rkiniani wida 

rkinis miRebis civberviTi procesis msvlelobis dinamika Tanamedrove 

eqsperimentuli modelirebiT miRebuli Sedegebis gaTvaliswinebiT 

ganixileba. Zveli procesis modelirebis fonze dgindeba istoriul 

warsulSi Seqmnili teqnologiuri sqema, ixsneba im teqnikur 

SesaZleblobaTa parametrebi, romlebic empiriuli saxiT iyo 

ganviTarebuli Zvel sawarmoo ciklSi. maTematikuri statistikiT 

damuSavebuli, eqsperimentiT miRebuli raodenobrivi maCveneblebi, utyuar 

informacias gvawvdis rkinis metalurgiuli warmoebis Zveli wesis 

aRdgenisaTvis (Круг, 1970; Nosek, 1992). 

arqeologiurad mopovebuli rkinis warmoebis widebis, quris SelesvaTa 

da sxva naSTebis qimiur-teqnologiuri da petrografiul-struqturuli 

monacemebi Tanamedrove eqsperimentiT miRebul SedegebTan srul 

SesabamisobaSia. 

civberviTi procesis ZiriTadi warmoebis produqti, SenaduRi rkinis 

gunda (rkinis lugvi), mrgvali an ovaluria; quridan amoRebisa da cxeli 

plastikuri deformaciiT damuSavebis Semdeg, widis masisagan nawilobriv 

Tavisufldeba. modelirebis eqsperimentuli monacemebiT, erTiani, 

monoliTuri liTonis gundis miReba rTuli procesia. upiratesad iqmneba 
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widiT dafaruli SenaduRi rkinis masis  fragmentebis SeerTebis pirobebi 

(Колчин, Круг, 1965). rkinis lugvis erTiani masis miRebis siZnelisa da 

warmoebis rTuli teqnikur-teqnologiuri procesis SesrulebasTan 

dakavSirebuli cnobebi daculia eTnografiul monacemebSi, sadac 

civberviT quraSi aRdgeniTi  procesis finaluri stadiis, liTonuri 

rkinis miRebis da Semdgomi damuSavebis yvela Tanamimdevruli operaciaa 

aRwerili (rexviaSvili, 1953). 

civberviTi procesis produqti, SenaduRi rkinis gunda bolnisidan 

tipur forovani masaa, dafarulia warmoebis widis Txeli feniT. SenaduRi 

rkina mrgvali formisaa, saerTo Semowerilobis odnav dausrulebeli 

nawilebiT (18,5sm X 12,0sm X 11,0sm) da kargad daculi zedapiriT (sur. 3.321). 

makrostruqturulad rkinis gunda SenaduRi rkinis masaa, Sesabamisi 

liTonuri guliT da damaxasiaTebeli sicarielebiT, romlebic widis 

fragmentebiT da xis naxSiriTaa amovsebuli (sur. 3.322). rkinis lugvis 

Wrilis saerTo sqemis mixedviT, winaswari cxeli plastikuri deformaciiT 

damuSavebis Sedegad miiReba Sekruli liTonis monoliTuri birTvi, 

romlis erTi naxevari maRaltemperaturuli WedviT SeduRebis kvals 

atarebs, meore nawili – xasiaTdeba sxvadasxva zomis forebiT da 

RrmulebiT. 

liTonis masaSi naxSirbadis ganawileba araTanabaria, misi Semcveloba 

0,1-0,9% SualedSi icvleba. ferituli nawilis mikrostruqturaze SeimCneva 

deformaciis mimarTulebiT orientirebuli araliTonuri CanarTebi (sur. 

3.331,3). maRalnaxSir-badiani zona gadaxurebulia, SeimCneva anomaliuri 

struqturis elementebi (sur. 3.332). mouwamlav Slifze warmodgenilia 

wagrZelebuli formis, rTuli Sedgenilobis CanarTebi, romelTa Sinagani 

struqtura widebis petrografiul-struqturuli suraTis analogiuria 

(sur. 3.333). speqtruli analiziT dadasturebulia masSi Si, Mn, Mg, Ca, Al 

minarevebis arseboba, romelic saanalizo sinjSi araliTonuri 

CanarTebidan aris moxvedrili. mcire cdomilebiT imeoreben sawarmoo 

widebis oqsidebis elementarul Sedgenilobas. 

gamokvleuli rkinis lugvis kompleqsuri Seswavlis Sedegebi, Zv. w. I 

aTaswleuliT daTariRebuli, centraluri da aRmosavleT evropis rkinis 

metalurgiuli centrebis pirveladi sawarmoo kerebis narCeni produqtis 

analogiuria. gansakuTrebiT SeimCneva SenaduRi rkinis tipuri qimiuri 
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erTgvarovneba (Антеин, 1964; Молонов, 1963), msgavsi struqturuli sqema 

(Пясковский, 1959; Morton, Wingrove, 1970), miRebuli masalis fizikur-meqanikuri 

Tvisebebis ganawilebis erTtipuri xasiaTi (Naumann, 1964). 

quraSi miRebuli naxSirbadiani foladis fizikur-qimiuri Tvisebebis 

gaTanabrebis SesaZleblobis garkvevis mizniT Catarebulma cdebma 

cvalebadi Sedegebi aCvena. SerCeuli araTanabari naxSirbadis Semcveli 

nimuSebi (1. C=0,2-0,5%; 2. C=0,1-0,35%; 3. C=0,4-0,9%), araerTgvarovani wyvetili 

struqturiT, maRaltemperaturuli (t=950°C) difuzuri mowvis Semdeg 3-

saaTiani dayovnebiT, umeteswilad sawyis struqturul sqemas inarCunebs. 

didi xnis maRaltemperaturuli reJimiT (t=1100°C, ι=8-10sT) da Wedva-

Termuli damuSavebiT miRebuli namzadi qimiurad erTgvarovani, 

gawonasworebuli struqturuli aRnagobiT xasiaTdeba. Sesabamisad, 

uSualod quraSi miRebuli foladi cxeli, mravaljeradi plastikuri 

deformaciis Semdeg gadadis erTgvarovan struqturul mdgomareobaSi. 

vfiqrobT, rkinis warmoebis adreul etapze (rodesac tipuria quraSi 

miRebuli naxSirbadiani foladisgan mza produqtis damzadebis faqti), 

araerTgvarovani struqturis gaTanabrebisa da difuzuri procesebis 

msvlelobisaTvis saWiro temperaturul-deformaciuli teqnologiuri 

reJimis Seqmnis empiriuli gamocdileba arasakmarisi iyo. 

rkinis maRali Semcvelobis madnebis gamdidrebisa da winaswari mowvis 

Semdeg, kazmis mizanSewonili proporciis SerCeviT, umjobesdeba 

metalizaciis procesi (FeO → Fe). kargad SerCeuli temperaturuli reJimi 

(1100_1200°C) rogorc hematituri, ise magnetituri madnis gamoyenebis 

SemTxvevaSi, Saxturi Rumlis maqsimalur warmadobas uzrunvelyofs.  

winaswar gamdidrebuli, gamomwvari da optimaluri marcvlovnebis mqone 

hematituri madani, quraSi Seqmnili swori temperaturuli intervalis 

SemTxvevaSi, stabiluri metalizaciis procesis pirobebs qmnis. aRdgena-

metalizaciis kargi SesaZlebloba gaaCnia magnetitur-karierul da 

danaleqi masis mqone madansac. mravaljeradi gamdidreba-danawevrebis 

Semdeg rogorc hematituri, ise magnetituri madnis SemTxvevaSi, 

metalizaciis savaraudo optimaluri temperatura 1100-1150-1200°C 

intervalSi icvleba. temperaturis Semdgomi momateba mizanSewonilia 

mxolod aRdgenili, danaxSirbadianebuli rkinis lugvis nawilebis da 
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warmoqmnili widis urTierTgamyofi zedapiris SeqmnisaTvis. Txevadi fazis 

(widis) warmoqmna `civberviTi~ aRdgenis pirobebSi 1150_1250°C temperaturaze 

mimdinareobs, rodesac paralelurad mTavrdeba metalizaciis procesic 

(FeO → Fe). temperaturis Semdgomi momateba RumelSi upiratesad SenaduRi 

rkinis erT mTlian masad Sekvras da formirebas iwvevs. 

rkinis miRebis civberviTi procesis kinetikuri sqemis bolo monakveTi 

aseTi saxiT ganixileba: 

            Fe + (0,1 – 1,0%) C 
        FeO → Fe 
               n. FeO·SiO2 
arqeologiuri rkinis artefaqtebis damzadeba-damuSavebis 

teqnologiuri sqemis analiziT dasturdeba rkinis lugvis miRebis 

metalurgiuli procesis empiriuli sizuste da aRdgenis ciklis 

operaciaTa mizanSewoniloba. SenaduRi rkinisa da quris foladis masala 

gansazRvravs damuSavebuli naxevarfabrikatis da mza produqtis xarisxs, 

Sezavebulia Wedva-xurebis procesis xelovnebasTan. 

 

3.4.2. rkinis metalurgiuli warmoebis Zeglebi saqarTvelos 

teritoriaze 

 

rkinis metalurgiis ganviTarebis uwyveti suraTis warmosaxva 

SesaZlebeli gaxda am kategoriis arqeologiuri Zeglebis Seswavlis 

Semdeg. mniSvnelovani Sedegebia mopovebuli qvemo bolnisis teritoriaze 

aRmoCenili da Seswavlili rkinis metalurgiuli saxelosnoebis saxiT 

(gZeliSvili, 1957-1960 ww.), sadac gamovlenilia winareantikuri, 

ganviTarebuli da gviani Sua saukuneebis metalurgiuli warmoebis 

Sesabamisi masala. 

gansakuTrebuli mniSvnelobisaa kolxeTis rkinis metalurgiuli 

centris amsaxveli arqeologiuri masala, mopovebuli samxreT-aRmosavleT 

SavizRvispireTis regionSi (xaxutaiSvili, 1970-1984 ww.). gamovlenilia 

ramdenime aseuli saxelosno-obieqtis Semcveli oTxi metalurgiuli kera, 

romelTa funqcionirebis periodi moicavs Zv. w. II aTaswleulis 

miwurulidan antikuri xanis CaTvliT. aRniSnuli Zeglebidan aRmoCenili 

sawarmoo narCenebi (qurebi, widebi, sawarmoo aRWurvilobis kompleqti) 
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srulad warmogvidgens Rumlis konstruqcias da masSi mimdinare 

pirometalurgiuli procesis teqnologiur sqemas. 

metalurgiuli saxelosnos ZiriTadi nawilia qura, romlis 

konstruqcia gansazRvravs procesis warmadobas, saxelosnos teqnikur 

aRWurvilobas da misi moqmedebis saerTo xasiaTs. metalurgiuli Rumlis 

konstruqciuli elementebi, misi mdebareoba saxelosnos sferoSi, garemo 

pirobebis mixedviT icvleba. Zveli qura funqcionirebda mTiswina zolSi, 

sawvavis maragis da cecxlgamZle Tixebis karierebis situaciuri 

ganlagebis Sesabamisad, aqve xdeboda gamdidrebuli madnis miwodeba. 

metalurgiuli procesis kazmis proporciis mixedviT aris gansazRvrulia 

saxelosnos pirobebSi madnis da sawvavis maragis raodenoba. amasTan, 

hematituri madnis gamoyenebisas, pirveladi gamdidrebis Semdeg, is 

eqvemdebareboda meoradi gamdidrebis da dnobis wina gamowvis process. 

magnetituri madani da qviSebi metalurgiul procesSi Sedioda 

mravaljeradi gamdidrebis an specialuri Secxobis Semdeg (forovani masis 

mqone koncentratis saxiT). 

samxreT kavkasiis winareantikuri xanis metalurgiuli Rumeli iyo 

prizmis formis mqone nageboba, qviT amoSenebul da cecxlgamZle TixiT 

amolesil qurasTan erTad. Rumeli muSaobda haeris nakadis xelovnuri 

miwodebiT. metalurgiul kazms qmnida hematituri madani da magari jiSis 

xis (rcxila, Txmela) naxSiri. Rumeli gaTvlili iyo mravaljeradi 

dnobisaTvis da warmoadgenda ganviTarebuli konstruqciis Saxtur 

danadgars (Гзелишвили, 1964. gv. 32-33; 95-96). 

dasavleT saqarTvelos teritoriaze aRmoCenili rkinis metalurgiuli 

warmoebis qurebi, sxvadasxva istoriul periods ganekuTvneba da aRdgeniTi 

procesis rigi teqnologiuri TaviseburebiT xasiaTdeba, rac gamoyenebuli 

kazmis mravalferovnebiT da konstruqciuli wyobis elementebis zomebis 

cvalebadobiT iyo ganpirobebuli. arqeologiurad Seswavlili yvela 

metalurgiuli Rumeli erTtipuria da winaswar SerCeul borcvze an 

daqanebul adgilze, mkvrivi Tixis ormoSi amoSenebuli wakveTili 

piramidis formis Saxturi danadgaria. adreuli periodis Rumlis 2/3 

amogebulia qviT, qveda 1/3 amolesilia cecxlgamZle TixiT. TixiTve 

amolesilia quris mTliani Siga zedapiri (‘‘mSvidobauris‘‘ sawarmoo ubani). 

momdevno periodis qurebis ZiriTadi nawili amogebulia qviT da 
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Selesilia, qvedi mTavrdeba amolesili naxevarsferos formis RrmuliT 

(‘‘jixanjuris‘‘ sawarmoo ubnebi). CrdiloeT kolxeTis rkinis metalurgiuli 

warmoebis qurebis mTliani Siga samuSao zedapiri amogebulia qviT da 

qvedi naxevarsferos warmoadgens (sawarmoo ubani ‘‘WoRa‘‘). metalurgiuli 

Rumlis ramdenadme gansxvavebuli lokaluri konstruqciiT warmodgenilia 

sufsa-gubazeulis metalurgiuli kera, sadac Rumlis miwisqveSa nawili 

amogebulia qviT da quris qvedis movaleobas horizontalurad 

ganlagebuli brtyeli qva asrulebs (sawarmoo ubani `mziani~). 

kolxeTis metalurgiuli centris oTx sawarmoo keraze aRmoCenili 

winareantikuri xanis qurebi, ganviTarebuli tipis konstruqciis Rumelia. 

haeris nakadis xelovnuri miwodebiT da myar mdgomareobaSi widis 

mocilebiT. isini mravaljerad dnobas asrulebda. gamoyenebuli kazmis 

SedgenilobaSi navaraudevia Zliermerqniani xis jiSebis (bzis, muxis, 

rcxilis, wiflis) gadamuSavebiT miRebuli sawvavi (Хахутаишвили, 1987. gv. 

190-191; 199-206). konstruqciuli cvlilebis elementebiT xasiaTdeba sufsa-

gubazeulis metalurgiuli keris SedgenilobaSi Semavali `askanas~ 

sawarmoo ubnis antikuri periodis qurebi, sadac sagrZnoblad momatebulia 

calkeuli nawilebis zomebi da dnobis procesi widis xelovnuri 

gamoSvebis teqnologiuri sqemiT mimdinareobs (gansxvavebiT winareantikuri 

xanis qurebisagan). SesaZlebelia am tipis qurebi aris gardamavali 

konstruqciis metalurgiuli Rumeli winareantikuri da adre Sua 

saukuneebis xanis Sesabamisi rkinis warmoebis danadgarTa Soris. 

amgvarad, saqarTvelos teritoriaze aRmoCenil rkinis warmoebis 

obieqtebze ZiriTadi danadgari metalurgiuli Rumelia, romlis 

konstruqciasa da moqmedebis principze iyo damokidebuli metalurgiuli 

saxelosnos ganviTarebis da sawarmoo masStabebis SesaZlo zrdis 

perspeqtiva. regionSi rkinis warmoebis ganviTarebis calkeul safexurs 

Sesabamisi konstruqciisa da zomis Rumeli ganekuTvneboda. warmoebis 

pirobebidan gamomdinare, danadgari funqcionirebisas ganicdida winaswar 

gamiznul lokaluri xasiaTis konstruqciul cvlilebebs. maTi 

raodenobrivi maxasiaTeblebis gansazRvra SesaZlebelia uZvelesi rkinis 

warmoebis metalurgiul ciklSi Semavali qurebis samSeneblo elementebis 

ganxilvis da maTSi mimdinare sawarmoo procesis analizis urTierT-

Sedarebis fonze. 
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samxreT kavkasiis regionSi rkinis warmoebis qurebis klasifikaciis 

modeli i. gZeliSvilma daamuSava. avtoris azriT, Zveli rkinis 

metalurgiuli Rumlis asagebad saWiroa gaTvaliswinebul iqnes xuTi 

niSani: 1. haeris miwodebis pirobebi, 2. Rumlis samuSao forma, 3. 

samSeneblo masalis saxe, 4. widis mocilebis (gamoyofis) xerxi, 5. 

konstruqciuli tipi (Гзелишвили, 1964. gv. 27-28); aRniSnuli modeliT 

primitiuli, martivi tipis Rumeli gruntis ormoSi mowyobili TixiT 

Selesili, sferuli formis, haeris bunebrivi gawovis principiT momuSave 

quraa. rTuli konstruqciis Rumeli ki aerTianebs gumbaTovani an Saxturi 

formis, kombinirebuli masaliT (qva, Tixa-qviSa) amoSenebul, miwiszemoT 

ganlagebul, xelovnuri haeris nakadiT da kombinirebuli (gamodnoba, 

gamowvis principi) sqemiT momuSave danadgarebs. i. gZeliSvilis mier 

SemuSavebuli, rkinis civberviTi procesis sawarmoo quraTa klasifikaciis 

sqema, zogierTi cvlilebis gaTvaliswinebiT, SeiZleba gamoviyenoT 

saqarTvelos teritoriaze uZvelesi rkinis metalurgiuli warmoebis 

Rumlebis teqnologiuri daxasiaTebisaTvis. 

civberviTi Rumlis klasifikaciis pirveli ZiriTadi niSani quris 

formaa, rkinis metalurgiuli gadamuSavebis danadgaris arsebiTi niSnebi 

ki warmoebis widis mocilebis xerxi, quris samSeneblo masala da quris 

konstruqciuli zomebis cvlilebis dinamika. veTanxmebiT ra brinjaos 

metalurgiis sawarmoo tradiciebis gagrZeleba-gamoyenebas rkinis 

pirdapiri aRdgenis metalurgiuli ciklis SeqmnisaTvis (igulisxmeba Zv. w. 

II aTaswleulis meore naxevris, gvianbrinjaos xanis feradi 

liTonwarmoebis quraTa konstruqciuli formebis ganviTarebis 

SesaZlebloba _ samSeneblo masalebi, Txevadi widis gamoyofis reJimi, 

quris samuSao sivrcis optimaluri zomebi da sxva), rkinis warmoebis 

qurebis konstruqciuli elementebis SemuSavebisaTvis ararealuria rkinis 

warmoebis adreul etapzec ki, primituli, sferuli formis da bunebrivi 

wevis haeris nakadiT momuSave quris arseboba. amdenad, am daniSnulebis 

qurebis klasifikaciis sqemaSi SesaZlebelia ar ganvixiloT haeris 

miwodebis sakiTxi. rac Seexeba warmoebis widis mocilebis xerxs, is 

TavisTavad gulisxmobs quris miwiszeda an miwiqveSa ganlagebas da 

warmoadgens quraTa klasifikaciis erTi da igive niSans. 
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amgvarad, CvenTvis saintereso istoriul monakveTSi, samxreT kavkasiis 

rkinis warmoebis RumlebisaTvis SesaZlebelia gamoviyenoT teqnologiuri 

klasifikaciis Semdegi sqema: 1. quris samuSao nawilis forma, 2. warmoebis 

widis mocilebis xerxi, 3. quris samSeneblo masala, 4. konstruqciuli 

zomebis cvlilebis dinamika. gamoqveynebuli masalis mixedviT, Seswavlili 

qurebi miRebuli klasifikaciis meore da mesame niSnebis mixedviT 

erTgvarovania. amdenad, Seswavlili qurebis gamoyofa mizanSewonilia 

klasifikaciis pirveli da meoTxe niSnebis mixedviT. am SemTxvevaSi 

gansakuTrebuli mniSvnelobisaa sworad SerCeul quraTa konstruqciuli 

zomebis cvlilebis dinamika, romelic, Rumlis formis SedarebiTi 

mudmivobis SemTxvevaSi, principulad metalurgiuli danadgaris samuSao 

sqemis ganviTarebis da misi warmadobis arsebiTi maCvenebelia. amasTan, 

pirdapiri aRdgenis principiT momuSave metalurgiuli RumlisaTvis quris 

konstruqcia gulisxmobs ara marto danadgaris saerTo aRnagobas, aramed 

calkeuli teqnikuri detalebis teqnologiur principze agebul 

proporciebs, rodesac maTi raodenobrivi cvlileba iwvevs saerTo 

sawarmoo ciklis cvlilebebs da garkveulad moqmedebs danadgaris 

teqnikur-ekonomikur maCveneblebze (Wertime, 1973. gv. 20-21). 

Saxturi tipis Zveli RumelisaTvis iseve, rogorc Tanamedrove brZmedis 

muSaobis teqnikur-ekonomikuri daxasiaTebisaTvis, dasaSvebia miRebul iqnes 

danadgaris sasargeblo moculobis gamoyenebis koeficienti, romelic 

ganisazRvreba civberviTi procesis qurisaTvis samuSao moculobis (m3) da 

miRebuli rkinis lugvis an naxSirbadiani foladis wonis (kg) SefardebiT, 

e. i. rkinis miRebis civberviTi procesis Saxturi Rumlis warmadoba 

gamoiTvleba samuSao farTobze damokidebulebiT anu metalurgiuli kazmis 

(madani + naxSiri) xarjis raodenobiT warmoebuli produqtis erTeulze. 

amdenad, civberviTi Saxturi Rumlis warmadoba, konstruqciuli 

elementebis raodenobrivi cvlilebebis SemTxvevaSi, quris samuSao sivrcis 

moculobis pirdapir proporciulia, konstruqciuli zomebis cvlilebebis 

dinamika ki erTtipuri qurebis ganviTarebis sqemis ZiriTadi 

ganmsazRvrelia. 

saqarTvelos teritoriaze rkinis warmoebis Rumlebis konstruqciuli 

ganviTarebis sqema warmodgenilia Zv. w. II-I aTaswleuliT daTariRebuli 

civberviTi qurebiT. aRdgenilia quraTa grZivi kveTis forma samuSao 
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sivrcis zomebis zusti dacviT (monacemebi aRebulia arqeologiuri 

gaTxrebiT miRebuli Sedegebis mixedviT). gaTvaliswinebulia 

gamoqveynebuli metalurgiuli keris aRwerilobiTi masala da SeniSvnebi 

calkeuli quris aRmoCena-daTariRebasTan dakavSirebiT (i. gZeliSvili, d. 

xaxutaiSvili). gamokvleulia rkinis warmoebis Semdegi Zeglebi: 

I. Woroxis metalurgiuli kera, warmoebiT `Warnali~ 1 (1.1; 1.2); 2 (2.1; 2.2); 

3 (3.1; 3.2); 

II. Coloq-oCxamuris metalurgiuli kera, warmoebiT `jixanjuri~ 1 (1.1; 

1.2; 1.3); `cecxlauri~ 1 (1.1). 2 (2.1); `jixanjuri~ 2.1; 3.1; 4.1; `leRva~ 1 (1.1; 1.2); 

III. sufsa - gubazeulis metalurgiuli kera, warmoebiT `askana~ 2 (2.1; 

2.2); 3.3; 4.1; `mziani~ 2.1; 3.1; 4.1; damatebiT `bolnisi~ 1.1; 

IV. sufsa - gubazeulis metalurgiuli kera, warmoebiT `mSvidobauri~ 

1.1; 2.1; 4.1; `nagomari~ 1 (1.1; 1.2); 

xobi - oCxomuris metalurgiuli kera, warmoebiT `WoRa~ 2.1; 3.1.  

quraTa konstruqciuli elementebis mixedviT, Cans maTi saerTo 

erTtipuroba. funqcionirebis periodSi daculia qurebis nawilebis 

zomebis proporcia da Rumlis samuSao sivrcis forma. aRniSnulis 

damadasturebel elementebad SeiZleba miRebul iqnes Semdegi raodenobrivi 

maCveneblebi: 

1. yvela Rumlis kedlis daxris kuTxe vertikaluri sibrtyis mimarT 70-

80° Seadgens. 

2. Rumlis samuSao sivrce saerTo konstruqciuli formis qurisaTvis, 

izrdeba simaRlisa da sakerZes zomebis momatebiT. Sesabamisad simaRle 

h=0,7-1,5 m farglebSia, xolo sakerZes gverdis zoma vertikalur kveTSi 

d=0,6-1,2 m. am ZiriTadi konstruqciuli elementebis raodenobrivi 

cvlilebiT gamowveuli Rumlis samuSao sivrcis (moculobis) zrda, 

teqnologiuri danakargebis gaTvaliswinebiT, v=0,20-0,90 m3 Seadgens. 

3. Rumlis saerTo, Saxturi tipis forma SenarCunebulia quris simaRlis 

da sakerZes maqsimaluri siganis fardobis mudmivobis dacviT. adreuli 

periodis (Zv. w. XII-X ss.) mcire zomis qurebisaTvis (h = 0,7-1,0 m; d = 0,6-0,8 

m) da momdevno periodis (Zv. w. X-VIII ss.) SedarebiT gazrdili samuSao 

moculobis RumlebisaTvis (h = 0,9-1,2 m; d = 0,8-1,0 m) Sefardeba h : d = 1,2. Zv. 

w. VIII-VII saukuneebis rkinis warmoebis RumlebSi Tanafardoba h : d = 1,3-1,5, 
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rac gamowveulia quraSi optimaluri vertikaluri samuSao simaRlis Ziebis 

procesiT. 

quraTa saerTo konstruqciuli msgavsebidan gamonaklisia `askana~ 3.3. 

sawarmoo ubanze moqmedi Rumelia, romelic asaxavs kardinalur 

cvlilebebs kolxeTis rkinis metalurgiuli centris funqcionirebis 

istoriaSi. Zegli TariRdeba antikuri xaniT da Seicavs sawarmoo-

teqnologiur procesTan dakavSirebul konstruqciuli cvlilebebis 

elementebs, principulad gansxvavebuls winareantikuri periodis 

qurebisagan. masSi SeiZleba vivaraudoT warmoebis widis TviTdinebiT 

mocilebis da miRebuli rkinis lugvis damatebiT danaxSirbadiane-bisaTvis 

gansazRvruli sqemiT moqmedi Saxturi Rumeli (Хахутаишвили, 1987. gv. 117). 

analogiuri konstruqciuli elementebiT da teqnologiuri sqemiT 

xasiaTdeba rkinis warmoebis qura qvemo bolnisidan, romelic 

daTariRebulia winareantikuri xaniT (Гзелишвили, 1964. gv. 95) da misi 

funqcionirebis periodi ganisazRvreba Zv. w. XIII-VII ss. qronologiuri 

CarCoebiT, ufro sworea misi zeda diapazoniT (Гзелишвили, 1964. gv. 37). 

`askana~ 3.3 da qvemo bolnisis rkinis warmoebis qurebis sawarmoo-

teqnologiuri procesis didi msgavsebis gamo, SesaZloa orive Zegli erTi 

periodis sawarmoo obieqtebad miviCnioT da bolnisis quris 

funqcionirebis TariRad SemoTavazebuli qronologiuri sazRvris qveda 

periodi miviRoT. ar aris gamoricxuli, rom aRniSnuli konstruqciul-

teqnologiuri monacemebis qurebi warmoadgendes gardamavali safexuris 

metalurgiul Zeglebs, winareantikuri da adre Sua saukuneebis rkinis 

warmoebis Saxturi RumlebisTvis. 

saqarTvelos teritoriaze funqcionirebadi uZvelesi rkinis 

metalurgiuli warmoebis kerebi oTx ZiriTad qronologiur jgufad iyofa 

(sur. 3.34): pirvel jgufSi Sedis Zv. w. XII-X saukuneebiT daTariRebuli da 

Sesabamisi d = 0,60_0,80 m, h = 0,7_1,0 m, v = 0,2_0,3 m3 konstruqciuli 

elementebis quraTa jgufi. meore jgufSi Tavsdeba Zv. w. X-VIII saukuneebiT 

daTariRebuli d = 0,8_1,0 m, h = 0,9_1,2 m, v = 0,3_0,45 m3 konstruqciuli 

elementebis qurebi. mesame jgufi aerTianebs Zv. w. VIII-VII saukuneebiT 

daTariRebul d = 0,8_1,2 m, h = 1,25_1,50 m, v = 0,45-0,9 m3 teqnikuri 

aRWurvilobis qurebs. meoTxe jgufSi ganixileba antikuri xanis 
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gansxvavebuli konstruqciis mqone qurebi, gazrdili sawarmoo-

teqnologiuri maxasiaTeblebiT. 

rogorc calkeul quraTa, ise mTliani metalurgiuli keris sawarmoo 

funqcionirebis sinqronuloba kargad Cans konstruqciuli elementebis 

cvlilebebisa da arqeologiurad miRebuli TariRebis erToblivi 

ganxilvisas (sur. 3.35). 

rkinis metalurgiuli qurebis konstruqciuli cvlilebebisa da 

warmoebis  masStabebis ganviTarebis sqema rkinis kulturis aTviseba-

ganviTarebis procesis dinamikis amsaxvelia (sur. 3.36). 

Zv. w. XII-IX saukuneebSi samxreT kavkasiis rkinis warmoebis ganviTareba 

erTgvarovani tempiT mimdinareobs. quraTa konstruqciuli cvlilebebi da 

samuSao sivrcis (SesaZlo sawarmoo simZlaris) zrdis maCveneblebi 

urTierTtolfasia. rkinis warmoebis civberviTi procesis optimaluri 

maCveneblebis Zieba iwyeba Zv. w. VIII saukunidan da maqsimalur Sedegs Zv. w. 

VII-VI saukuneebis bolos aRwevs. Zv. w. VI saukunis rkinis warmoebis 

Saxturi quris sawarmoo procesi, Tavisi SesaZleblobebiT maqsimaluria 

erTi formis da konstruqciis mqone metalurgiuli Rumlis moqmedebis 

winaistoriis manZilze. 

Zv. w. IX-VII ss. periodisaTvis kolxeTis metalurgiuli centris saerTo 

sawarmoo ciklis swrafi zrda umaRles maCveneblebs aRwevs Zv. w. VII-VI 

saukunisaTvis da ukavSirdeba polimetaluri da magnetituri madneulis 

bazaze momuSave Woroxis da sufsa-gubazeulis metalurgiuli kerebis 

aqtiur moqmedebas. sawarmoo procesis maqsimaluri datvirTva 

ganpirobebulia Savi zRvis magnetituri qviSebis, rogorc erT-erTi 

ZiriTadi madneuli bazis aTvisebiT. Zv. w. VIII-VI ss. Sesabamisi rkinis 

warmoebis maCveneblebis zrda, wina periodebTan SedarebiT 1 : 1,5 : 3 

ganisazRvreba. 

warmodgenili istoriul-metalurgiuli informacia rkinis warmoebis 

obieqtebis produqciis da sawarmoo narCenebis qimiur-teqnologiuri 

analizis da quraTa konstruqciuli elementebis ganviTarebis dinamikis 

monacemebis gaTvaliswinebiT, saqarTvelos teritoriaze rkinis kulturis 

aTvisebis saerTo sqemas gansazRvravs (sur. 3.37). 

samxreT kavkasiis regionSi, samTamadno bazis arsebobiT da feradi 

liTondamuSavebis adgilobrivi tradiciebis gavliT, brinjaos warmoebis 
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finalur stadiaze rkinis kulturis aTvisebis adreuli etapi formirdeba. 

adgilobrivi rkinis metalurgiis Seqmnis procesi, Semdgomi uwyveti 

sawarmoo ganviTarebiT, saTaves iRebs Zv. w. XII saukunidan. 

rkinis warmoebis qurebis, konstruqciuli elementebis raodenobriv 

cvlilebaTa dinamikis, sawarmoo masStabebis zrdis da maTi moqmedebis 

drois gaTvaliwinebiT, dadgenilia calkeuli metalurgiuli keris 

funqcionirebis periodi: 

1. Woroxis metalurgiuli keris funqcionirebis qronologiuri 

diapazonia Zv. w. X_VII ss; 2. Coloq-oCxamuris metalurgiuli keris 

arsebobis qronologiuri sazRvrebi _ Zv. w. XI-VII ss; 3. sufsa-gubazeulis 

metalurgiuli keris funqcionirebis periodi ganisazRvreba Zv. w. XII 

saukunidan antikuri xanis CaTvliT; 4. xobi-oCxomuris metalurgiuli keris 

moqmedebis qronologiuri sazRvrebi _ Zv. w. XI-VIII ss. amdenad, 

saqarTvelos rkinis metalurgiuli kerebi uwyveti sawarmoo cikliT 

funqcionirebs Zv. w. XII saukunidan adreantikuri xanis CaTvliT. 

saqarTvelos teritoriaze moqmedi rkinis warmoebis qurebi, 

stacionaruli Saxturi tipis RumelisaTvis damaxasiaTebeli formis 

Seucvlelad, ganicdis konstruqciuli zomebis mudmiv dinamikur 

cvlilebebs, Sesabamisi sawarmoo masStabebis perioduli zrdiT. amgvarad, 

rkinis metalurgiul saxelosnoTa sawarmoo-ekonomikuri ganviTarebis oTxi 

periodi SeiZleba gamoiyos: 

1. rkinis metalurgiis aTvisebis adreuli periodi (Zv. w. XII-X ss.); 2. 

metalurgiis sawarmoo ciklis teqnologiuri srulyofis periodi (Zv. w. X-

VIII ss.); 3. metalurgiuli warmoebis farTo aTvisebis periodi (Zv. w. VII-VI 

ss.); 4. rkinis metalurgiuli warmoebis kardinalur teqnikur-teqnologiur 

gardaqmnaTa periodi (Zv. w. V-I ss.). 

saqarTvelos teritoriaze rkinis kulturis genezisi misi adreuli 

aTvisebidan, rkina-foladis nawarmis sayovelTao gavrcelebamde, sawarmoo 

organizaciis pirobebisa da teqnikur-teqnologiur SesaZleblobaTa 

gamoyenebis gardamaval etapebs moicavs, romlebic metalurgiuli 

procesisaTvis saWiro nedleulis, produqciis ganawilebis, misi Semdgomi 

aTviseba-damuSavebis da Sromis procesis diferencirebis weszea 

damokidebuli. 
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sawarmoo saSualebaTa Ziebis pirveli safexuri metalurgiul 

procesebSi magnetituri qviSebis aTvisebis momentTan (Zv. w. VIII-VII ss.) aris 

dakavSirebuli. axali nedleulis damatebiT gamoyenebis paralelurad, 

mimdinare metalurgiuli qurebis konstruqciuli elementebis zomebis 

cvlilebebi mniSvnelovnad zrdis saerTo sawarmoo simZlavres, realuria 

produqciis gamoSvebis masStabebis gafarToeba. 

rkinis kulturis farTo aTvisebis periodSi warmoebuli SenaduRi 

rkinisa da quris foladis didi nawili, metalurgiuli keris samWedlo 

ubnis garda, am dros damoukidebel sawarmoo erTeulad gamoyofil, 

samWedlo saxelosnoebSi namzadad gadamuSavebas eqvemdebareba. 

Zv.w. I aTaswleulis Sua xanebidan, ior-alaznis auzSi, kolxeTis 

teritoriaze, liTondamuSavebis warmoebis miRwevebis paralelurad 

Seqmnilia profesional xelosanTa fena. brinjaos nawarmis sfero 

samkauliT, sakulto sagnebiT ifargleba. iaraRi damzadebulia rkina-

foladis masalisagan (fancxava, 1988. gv. 90; ficxelauri, 1965. gv. 54). 

rkinis kulturis farTo aTvisebis periodSi dawyebuli warmoebis 

diferenciaciis procesi kidev ufro Rrmavdeba da ixveweba antikur xanaSi. 

metalurgiuli warmoebidan liTondamuSavebis profesional ostatTa 

gamoyofis Semdeg damoukidebel erTeulad yalibdeba samWedlo saxelosno. 

axali tipis sawarmoo ujredSi wina periodis ostat-universalidan 

formirdeba SedarebiT viwro, magram umaRlesi kvalifikaciis samWedlo 

saqmis specialisti. analogiuri movlenebi viTardeba liTondamuSavebis 

yvela sferoSi. 

antikuri xanis saqalaqo saxelosnoTa ubani ki aerTianebs 

liTondamuSavebis yvela mimarTulebis maRalkvalificiur ostatTa 

sistemas. specializebuli sawarmo-saxelosnos, umaRlesi klasifikaciis 

ostatis naxelavi sasaqonlo produqciis etalonia. qalaqis saxelosnoTa 

nawarmSi miRweulia srulqmnilebis safexuris zRvari. 

amgvarad, saqarTvelos teritoriaze Zv. w. XII-I saukuneebis rkinis 

kulturis aTviseba-gavrcelebis procesis dinamika teqnikuri azris 

ganviTarebis aRmaval princips eqvemdebareba; civilizaciis calkeul 

safexurze ganicdis Tvisebriv da raodenobriv cvlilebebs Sesabamisi 

teqnikur-teqnologiuri fluqtuaciebiT, impulsuri ZvrebiT, romlebic 
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mTlianad kavkasiis regionSi Savi metalurgiis da liTondamuSavebis 

miRwevebs ganapirobebes. 

samxreT kavkasiis rkinis warmoebis centrebs Zv. w. XII-I saukuneebSi 

garkveuli wvlili Seaqvs evraziis Savi liTonwarmoebis sistemis 

ganviTarebaSi. evraziis sistemis rkinis metalurgiuli da 

liTondamuSavebis calkeuli centrebis ganviTarebis etapebi, cnobili 

arqeologiuri rkinis masalis analizebze dayrdnobiT, ramdenadme 

gansxvavdeba sistemis calkeuli regionebis mixedviT. 

Zveli aRmosavleTis da antikuri literaturis tradiciis mixedviT, 

arsebobs wyaroTa sxvadasxva jgufi, romlebic uSualod exeba Zvel 

msoflioSi rkinis metalurgiis aTvisebis sakiTxs. amave dros 

arqeologiuri rkina-foladis masalebi, romlebic realurad asaxavs rkinis 

artefaqtebs, informacias gvawvdis maTi damzadebis teqnologiasa da 

gamoyenebis SesaZleblobaze; aRniSnuli masala gabneuli Zveli msoflios 

sxvadasxva regionSi mravalferovania da rkinis kulturis aTvisebis 

ZiriTad etapebs moicavs. 

kavkasia-evraziis rkinis warmoebis sistemis calkeuli regionis da mis 

teritoriaze arsebuli sawarmoo centrebis teqnikur-teqnologiuri 

upiratesobis Sedareba-gamovlenis mizniT, gamoiyeneba istoriul-

teqnologiuri klasifikaciis ori kriteriumi: 1. rkina-foladis miReba-

damuSavebis adreuli da 2. rkinis kulturis sruli civilizaciis 

(sayovelTao gavrcelebis) periodebi. Zv. w. XII saukunidan da Semdgom 

periodSi, rodesac rkina ekonomikuri mniSvnelobis teqnikuri masala xdeba, 

SesamCnevia am ori safexuris ganviTarebis gardamavali xasiaTi, misi 

gavrcelebis araTanabari tempi. aseTi informacia TiToeuli regionisaTvis, 

rkinis kulturis aTvisebis orive kriteriumis mixedviT, evraziis sistemaSi 

misi ganviTarebis qronologiur suraTs warmoadgens. 

evraziis sistemaSi rkinis kulturis aTvisebis ori kritikuli periodis 

Sesabamisi TariRebi miRebulia dasaxelebuli regionebis teritoriaze 

aRmoCenili, arqeologiuri rkina-foladis masalebis istoriul-

teqnologiuri analizis Sedegebze dayrdnobiT (Вознесенская, 1984. gv. 163-164; 

Терехова, 1983. gv. 110-111; Пясковскей, 1959. gv. 137; KMyhly et al, 1985. gv. 79; 

Waldbaum, 1978. gv. 36-37, 67-73). 
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1. centraluri evropisTvis - Zv. w. VI s. da Zv. w. I s.; 

2. aRmosavleT evropisTvis - Zv. w. VIII s. da Zv. w. II s. (saberZneTi - Zv. w. 

IX-VI ss.).; 

3. samxreTdasavleT aziisTvis - Zv. w. IX-VI ss.; 

4. samxreTaRmosavleT aziisTvis - Zv. w. V-I ss.; 

5. mcire aziisTvis - Zv. w. XII-VI ss.; 

6. amierkavkasiisTvis - Zv. w. XII-VI ss. 

rkinis kulturis aTviseba-ganviTarebis aRniSnuli kritikuli da 

gardamavali periodebis ganxilvisas rogorc rkinis masalis aTvisebis 

siZvelis TariRi, ise misi ganviTarebis miRwevis umaRlesi safexuris 

Sesabamisi periodi mniSvnelovani faqtoria. warmodgenili monacemebiT, 

samxreT kavkasiis rkinis metalurgiis da liTondamuSavebis centrebi Zv. w. 

XII saukunidan mWidrodaa dakavSirebuli evraziis uZvelesi rkinis 

warmoebis sistemasTan. xmelTaSua zRvis da mcire aziis regionebis 

istoriul-ekonomikur gaerTianebaSi samxreT kavkasia adreuli rkinis 

warmoebis aTviseba-ganviTarebis erT-erTi ZiriTadi rgolia. mniSvnelovania 

misi sawarmoo potenciali Zv. w. X-VIII saukuneebSi. rkinis kulturis 

ganviTarebis meore kritikuli periodi Seesabameba Zv. w. VI saukunes, 

regionSi rkinis farTo aTvisebis xanas. 

 

3.4.3. rkina-foladis nawarmi  
 

gvianbrinjaos xanis evraziis paleometalurgiis sistemaSi Semavali 

liTondamuSavebis centrebi erTdroulad awarmoebs sami saxis liTonur 

masalas: brinjaos, meteoritul da miwier rkinas. ori ukanaskneli metad 

fasobs, Zneli mosapovebeli da dasamuSavebelia. rogorc meteorituli 

(rkina-nikelis bunebrivi Senadnobisagan miRebuli), ise warmoebis rkinisagan 

damzadebuli nivTebi Zvirfas iSviaTobad rCeba, maT iyeneben fufunebis da 

saritualo daniSnulebis sagnebis dasamzadeblad, iSviaTad iaraRis 

funqciiT. mcirea am periodSi mopovebuli arqeologiuri rkinis masala 

(Гиоргадзе 1988, gv. 253; Muhly etal 1985, gv. 70-71; Waldbaum 1978). 

amave dros, brinjaos, rogorc teqnikur masalas, upiratesoba eniWeba 

rkinasTan SedarebiT. farToa misi warmoebis masStabebi. xarisxiani 

brinjaosagan mzaddeba ZiriTadi saxeobis saomari da sameurneo 
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daniSnulebis iaraRi. es movlena ganpirobebulia Zveli brinjaosaTvis 

kompleqsuri damuSavebiT miniWebuli meqanikuri Tvisebebis upiratesobiT, 

aTvisebis periodSi myofi axali masalis (rkinis) mimarT. civi da cxeli 

WedviT damuSavebuli kaliani brinjaos meqanikuri Tvisebebis maCveneblebi 

maRalia SenaduRi rkinisa da dabalnaxSirbadiani Termuli damuSavebis 

gareSe damzadebul foladTan SedarebiT. 

wina azia - xmelTaSua zRvis regionisaTvis niSandoblivia, brinjao-

rkinis warmoebis gardamaval periodSi, meteorituli rkinis gamoyenebis 

tradicia. kavkasiis regionSi mopovebuli, arqeologiuri rkinis masalis 

qimiur-teqnologiuri kvleva-Ziebis Sedegad miRebuli monacemebiT, 

meteorituli rkinis gamoyenebis arc erTi SemTxveva ar aris 

dadasturebuli. samxreT kavkasiis metalurgiuli centrebi Savi liTonis 

aTvisebas iwyebs meteorituli rkinis gacnobis gareSe. rkina-nikelis 

bunebrivi Senadnobisagan nakeTi nivTebi ar Cans importis saxiTac. amdenad, 

Zneli warmosadgenia meteorituli rkinis damuSavebis empiriuli 

gamocdilebis gavlena adgilobrivi rkinis kulturis aTvisebis procesze. 

SeiZleba vTqvaT, rom amierkavkasiaSi Zv. w. II aTasw. meore naxevridan 

teqnikur-teqnologiurad maRalganviTarebuli, adgilobrivi brinjaos 

warmoebis procesSi isaxeba Savi metalurgiisa da liTondamuSavebis 

aTviseba-ganviTarebis sawyisebi, romelic Zv. w. II aTaswleulis miwurulSi 

rkinis uwyveti warmoebis formirebas ganicdis. 

saqarTvelos teritoriaze rkina-foladis artefaqtebis Semcveli 

Zeglebi (samarovnebi, samosaxloebi, naqalaqarebi) aRmoCenilia centralur 

da dasavleT amierkavkasiis regionebSi. mikvleuli rkinis masalidan didi 

nawili daeqvemdebara kompleqsur teqnologiur gamokvlevas (sur. 3.38). 

centralur amierkavkasiaSi Zv. w. II aTaswleulis meore naxevarSi 

uZvelesi rkinis nivTebi gvxvdeba mcire zomis samkaulis an gaurkveveli 

formis fragmentebis saxiT, romelTa gamoCena samarxeul kompleqsebSi 

rkinis masalis gacnobis periodis Sesatyvisia (abramiSvili 1961, gv. 350). 

Zv. w. XII-XI ss. rkinis nawarmi 

rkinis inventaris teqnologiuri analizis Sedegebidan gamoiyofa 

beSTaSenis da samTavros samarovnebis rkinis masala, romelic rkinis 

aTvisebis adreul safexurs ganekuTvneba (sur. 3.38, 22, 25): 
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1. satevari (beSTaSeni, Cagulovis kompleqsi sur. 3.39, 1). 

mikrostruqturis mixedviT, iaraRis mWrel nawilSi dafiqsirebuli, 

naxSirbadis Semcveloba 0,3%-ia. nivTi damzadebulia dabali sisalis 

foladisagan, martivi Tavisufali WedviT (sur. 3.40, 1); 

2. satevari (beSTaSeni, samarxi #18; sur. 3.39, 2). mikrostruqturulad 

warmodgenilia feriti da perliti. naxSirbadis Semcveloba 0,25_0,3%-s 

aRwevs. nivTi miRebulia Tavisufali cxeli WedviT, quris rbili 

foladisagan (sur. 3.40, 2); 

3. dana (beSTaSeni,  samarxi #13; sur. 3.39, 3). nivTi damzadebulia dabali 

sisalis foladisagan. naxSirbadis Semcveloba 0,3%-ia (sur. 3.40, 3); 

4. dana (samTavro, sam. #51, #1111; sur. 3.39, 4). mikrostruqtura 

wvrilmarcvlovania, naxSirbadis Semcveloba 0,3%. nivTi miRebulia dabali 

sisalis foladisagan (sur. 3.40, 4); 

5.  maxvili (samTavro, sam. #211, #4486; sur. 3.39, 5). mikrostruqtura 

warmodgenilia vidmanSteturi orientaciis feritiT da perlitiT. 

naxSirbadis Semcveloba 0,5_0,6%-ia. foladSi naxSirbadis SedarebiT 

maRali procentuli Semcveloba da struqturis vidmanSteturi orientacia, 

nivTis Wedva-xurebis procesSi gaucnobierebel teqnologiur movlenas, 

zedapirul cementacias unda asaxavdes (sur. 3.40, 5). 

rogorc Cans, Zv. w. XII-XI saukuneebis rkinis nivTebis damzadebis 

teqnologiuri sqema erTtipuria, gamoirCeva masalis struqturuli 

araerTgvarovnebiT. gamoyenebulia mcirenaxSirbadiani foladi da SenaduRi 

rkina. Sesabamisad, dabalia maTi meqanikuri maCveneblebi (cx. 3.9, 1). 

warmodgenili mikrostruqturuli Tavisebureba adreuli rkinis xanis 

metalurgiul civsaber quraSi miRebuli Savi liTonisaTvis tipur 

maxasiaTeblad unda CaiTvalos. 

cxrili 3.9 
Zv. w. XII-XI ss. rkinis inventaris qimiuri da struqturuli monacemebi* 

# 
  

nivTi sainventaro # 
qimiuri 

Sedgeniloba, % struqtura  
sisale 

HB C Mn Si Ni 
1 satevari Cagulovis kompleqsi 0,3 _ _ _ f + p 150 

2 satevari beSTaSeni, sam. #18 0,25 _ 0,03 0,05 f + p 125 

3 dana beSTaSeni, sam. #13 0,3 0,01 0,02 0,07 f + p 135 

4 dana samTavro, sam. #51 0,2 0,03 0,09 0,05 f + p 120 

5 maxvili samTavro, sam. #211 0,5 _ 0,05 0,03 f + p 210 

* struqturuli mdgenelebi: f - feriti; p - perliti. 
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ucnobia Termuli damuSavebis procesi. metalurgiuli quris minimaluri 

samuSao sivrcis pirobebSi arasakmarisia miRebuli rkinis lugvis 

danaxSirbadianebis xarisxi. naxevarfabrikati SenaduRi rkina an 

mcirenaxSirbadiani foladia. liTonSi am ukanasknelis araTanabari 

ganawileba nawarmis dabal meqanikur Tvisebebs gansazRvravs. 

Seswavlili Savi liTonis masalis mixedviT, adreuli rkinis periodi 

(Zv. w. XII-XI ss.) xasiaTdeba liTondamuSavebis saerTo arastabilurobiT, 

nivTebis martivi formiT da Tavisufali cxeli Wedvis meTodebis 

gamoyenebiT, rac srulad asaxavs rkinis sawarmoo aTvisebis sawyisi etapis 

teqnikur-teqnologiur SesaZleblobebs (abramiSvili 1957, gv. 137; 1961, gv. 

357; Абрамишвили, 1988, gv. 20). 

Zv. w. X-VIII ss. rkinis warmoeba 

centraluri amierkavkasiis teritoriaze, rkinis warmoebis ganviTarebis 

meore safexuris amsaxveli Savi liTonis masalis Semcveli Zeglebidan, 

qimiur-teqnologiurad Seswavlilia samTavros, TrialeTis, CiTaxevis, 

wofis da Tlis samarovnebidan momdinare rkinis nivTebi (sur. 3.38 - 13, 16, 

23, 26, 28). rkinis inventari Sedgeba Semdegi kategoriis masalisagan: culi, 

Subispiri, satevari, maxvili, dana (TavaZe da sxv., 1959, gv. 6-15; TavaZe da 

sxv., 1964, gv. 274; TavaZe da sxv., 1977, gv. 10, 16). samTavros samarovanze Zv. w. 

X-VIII ss. rkinis Semcveli ormosamarxebidan ganxilulia meore (Zv. w. XI-X), 

mesame (Zv. w. IX-VIII ss.) da meoTxe (Zv. w. VIII-VII ss.) qronologiuri fenis 

Sesabamis rkinis inventari. 

TrialeTisa da wofis samarovnidan Seswavlilia Zv. w. X-VIII ss. 

ormosamarxebis rkinis iaraRi, CiTaxevis samarovnidan am periodis 

Sesabamisi ormosamarxebis rkinis inventari. 

Tlias samarovanze aRmoCenili kompleqsebidan SeirCa qronologiurad 

pirveli (Zv. w. X-IX ss.) da meore etapebis (Zv. w. VIII-VII ss.) samarovnidan 

momdinare  rkinis nivTebi (Вознесенская, 1973, gv. 154-155; Техов, 1972, gv. 29). 

Zv. w. X-VIII ss. daTariRebuli rkinis inventaris teqnologiuri 

daxasiaTeba mocemulia metalografiuli, speqtruli analizebis da 

meqanikuri Tvisebebis maxasiaTeblebiT. naCvenebia maTi damzadebis 

teqnologiuri aqemis ZiriTadi elementebi (sur. 3.41; cxr. 3.10). 
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rogorc gamokvleuli rkinis masalis teqnologiuri monacemebidan 

gairkva, Zv. w. X-VIII ss. rkinis warmoeba, wina adreul periodTan SedarebiT, 

mkveTri siaxleebiT gamoirCeva. gazrdilia Savi liTonis samomxmareblo 

asortimenti, ramdenadme rTulia rkinis nivTebis damzadebis teqnologiuri 

sqema, rac samWedlo saqmis dawinaurebas gulisxmobs. SenaduRi rkinis 

lugvis pirveladi, cxeli deformaciiT damuSavebis Semdeg, mravaljeradi 

Wedvis procesiT, miRweulia liTonSi widis CanarTebis sagrZnobi 

Semcirebisa da quraSi danaxSirbadianebuli foladis namzadSi naxSirbadis 

gaTanabrebis pirobebi. niSandoblivia jer martivi, Semdeg ki rTuli 

samarjvebisa da tvifrebis gamoyenebis tendencia. SesamCnevia reliefuri 

simagris wiboebis, mkveTrad gamosaxuli qedis da nivTis saerTo 

simetriuli formebis miReba-gamoyvanis (gamoWedvis) didi ostatobiT 

Sesrulebis xelovnebis formirebis procesi. 

Seswavlili nivTebis umetesi nawili damzadebulia gaumjobesebuli 

teqnologiuri sqemiT; gamoyenebulia saSualo sisalis foladi, romlis 

maCveneblebi, naxSirbadis Semcvelobis Sesabamisad, 145-220 HB diapazonSi 

icvleba (cxr. 3.10). 

nivTebis erTi nawili (maxvili, satevari, culi) plastikuri 

deformaciis Semdeg daeqvemdebara qimiur-Termuli damuSavebis process. 

mWreli piris ganivkveTSi, rbili foladisaTvis damaxasiaTebeli, 

SedarebiT plastikuri monacemebis mqone centraluri nawili dafarulia 

maRali sisalis foladis fxa-maxvilobis da cveTamedegi Tvisebis mqone 

zedapiriT. nivTebi xasiaTdeba kargi meqanikuri maCveneblebiT, 

dacementebul zonaSi naxSirbadis difuziis xarisxis mixedviT sisalea 155-

240 HB. 

nivTis damzadebis teqnologiur sqemaSi vxvdebiT Termuli damuSavebis 

gamoyenebis SemTxvevebs. Termulad damuSavebul foladSi Cans wrTobis da 

wrToba+maRali moSvebis Sesabamisi mikrostruqtura, warmodgenilia 

sorbitis, perlitis da sorbitis, sorbitis da trostitis kombinaciebi. 

Cans qimiur-Termuli (cementacia) da Termuli (wrToba) damuSavebis 

kompleqsis erTdrouli gamoyeneba (cxr. 3.10, nivTi #9), nivTs aqvs maRali 

meqanikuri Tvisebebi. Termuli damuSavebis faqti TavisTavad gansazRvravs 

Savi liTonis fizikur-qimiuri Tvisebebis Secnobis periods, rodesac 
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sagrZnoblad gazrdilia foladis damuSavebis teqnologiuri sqemis 

efeqturoba. masalis sisale _ 185-285 HB. 

Zv. w. X-VIII saukuneebSi Savi liTonwarmoeba ar aris moklebuli 

teqnologiuri sqemis martivi, araregulirebuli formebis gamoyenebas. 

nivTebis garkveuli nawili miRebulia adreuli periodisaTvis 

damaxasiaTebeli, teqnikurad Seucnobi operaciebis Sedegad. nivTebi 

damzadebulia quraSi araTanabrad danaxSirbadianebuli, arasakmarisad 

damuSavebuli foladis masalisagan, Termuli da qimiur-Termuli 

procesebis gareSe. 

amrigad, Zv. w. XII-VIII ss. centralur amierkavkasiaSi mimdinare rkinis 

kulturis aTviseba-ganviTarebis amsaxveli procesiT, tipuri rkinis 

warmoebis masStabebis zrdis, damzadebuli produqciis asortimentis 

cvalebadobis dinamikis da rkina-foladis damuSavebis teqnologiuri 

sqemis srulyofis gaTvaliswinebiT, SesaZlebelia gamoiyos rkinis 

warmoebis ganviTarebis Sesatyvisi ori periodi: 

1. adreuli rkinis  xana, romelic brinjaos warmoebis finalur etapze, 

Zv. w. II aTaswleulis meore naxevarSi isaxeba. rkinisagan mzaddeba 

umartivesi teqnologiiT miRebuli nivTebi. rkinis (axali liTonis) 

aTvisebis sawyisi etapi Zv. w. II aTaswleulis meoTxe meoTxedi rkinis 

uwyveti warmoebis principiT formirdeba. arqeologiuri rkinis masalis 

asakisa da nivTis damzadebis teqnologiuri sqemis sirTulis kriteriumis 

gaTvaliswinebiT, centraluri amierkavkasiis teritoriaze, rkinis uwyveti 

warmoeba da, Sesabamisad, adreuli rkinis xana dgeba Zv. w. XII saukunidan. 

es periodi grZeldeba Zv. w. II aTaswleulis miwurulamde, rodesac xdeba 

rkinis teqnikur-teqnologiuri sawarmoo saSualebaTa axal safexurze 

asvla. amdenad, centraluri amierkavkasiis regionSi adreuli rkinis xana 

Zv. w. XII-XI saukuneebiT ganisazRvreba. 

2. ganviTarebuli rkinis xana, rodesac Zv. w. I aTaswleulis 

dasawyisidan, centralur amierkavkasiaSi mudmivi ganviTarebis principze 

damyarebuli, adgilobrivi rkinis warmoeba srulyofis axal safexurze 

adis. rkina-foladisagan damzadebuli inventari regionis ZiriTad 

teritoriaze vrceldeba. baris garda, rkinis nivTebi calkeuli 

egzemplarebis saxiT mTian zolSic Cndeba. matulobs gamoSvebuli 

produqciis raodenoba da saxeoba. rkinis iaraRi brinjaos prototipebis 
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cxrili 3.10 

Zv. w. X-VIII saukuneebis rkinis inventaris qimiuri, meqanikuri da 

struqturuli monacemebi 

N
# 

nivTi sainventaro # 
qimiuri Sedgeniloba, % 

struqtu-
ra* 

HB 

C Mn Si Ni   
1. satevari samTavro, 12-54/4264 0,35 - 0,47 0,02 f+p 150 
2. satevari samTavro, 12-54/4829 0,1-0,6 0,10 0,40 0,05 f+p 175 
3. satevari samTavro, 12-54/1923 0,5 0,30 0,15 0,07 f+p 160 
4. maxvili samTavro, 12-54/1773 0,1-0,5 0,20 0,10 0,15 f+p 155 
5. maxvili samTavro, 12-54/1805 0,5 - 0,09 0,10 f+p 165 
6. maxvili samTavro, 12-54/6359 0,1-1,1 0,20 0,10 - p+c 237 
7. maxvili samTavro, 12-54/8227 0,5 0,10 0,15 0,20 s 185 
8. Subispiri samTavro, 12-54/2508 0,55 - 0,10 0,10 f+p+s 255 
9. Subispiri samTavro, 12-54/1924 0,8 0,15 0,09 0,15 t+p 285 
10. Subispiri samTavro, 12-54/5974 0,8 - 0,20 0,10 t+f 190 
11. Subispiri samTavro, 12-54/6365 0,8 0,10 0,15 0,05 f+s 210 
12. Aculi samTavro, 12-54/1774 0,3-0,8 0,20 0,35 0,10 f+p 245 
13. maxvili TrialeTi, 10-63/143 0,3-0,5 - 0,25 0,15 f+p 180 
14. Subispiri TrialeTi, 10-63/110 0,7 0,15 0,30 0,20 f+p 195 
15. Subispiri wofi, rigi 2, #189 0,6 - 0,20 0,15 f+p 180 
16. satevari CiTaxevi, sam. 70, #81 0,3 0,10 0,15 0,06 f+p 145 
17. maxvili CiTaxevi, sam. 15, #35 0,6 0,02 0,20 0,05 f+p 175 
18. dana CiTaxevi, sam. 8, #52 0,4 0,15 0,20 0,03 f+p 155 
19. Subispiri CiTaxevi, sam.  20, #111 0,35 0,10 0,25 0,10 f+p 150 
20. Subispiri CiTaxevi, sam. 20, #110 0,4 0,05 0,20 0,05 f+p 170 
21. Subispiri CiTaxevi, sam. 42, #56 0,6 0,01 0,15 0,04 s 190 
22. Subispiri CiTaxevi, sam. 75, #131 0,5 0,15 0,25 0,93 p+s 220 
23. Subispiri CiTaxevi, sam. 70, #84 0,6 0,20 0,35 0,10 f+p 175 
24. Subispiri CiTaxevi, sam. 70, #83 0,3 0,10 0,20 0,05 f+s 145 
25. culi CiTaxevi, sam. 26, #158 0,4 0,05 0,15 0,04 s+t 195 
26 culi CiTaxevi, sam. 22, #131 0,7 0,01 0,15 0,03 f+s 175 
27. satevari Tlia, sam. 87 0,3 - - - f+p 140 
28 satevari Tlia, sam, 30 0,4 - - - f+p 145 
29. dana Tlia, sam, 85 0,2-0,4 - - - f+p 135 
30. dana Tlia, sam, 30 0,2-0,4 - - - f+p 140 

* struqturuli mdgenelebi: 

  f – feriti; p – perliti; t – trostiti; c - cementiti 

 

mibaZviT mzaddeba (srulad ar aris gacnobierebuli rkinis masalis 

fizikur-qimiuri Tvisebebi da misi teqnikuri gamoyenebis SesaZleblobebi). 

Zv. w. X saukunidan TandaTan xmarebidan gamodis brinjaos iaraRi da 

umjobesdeba rkinis nivTebis formebi. Zv. w. VIII saukunisaTvis sruldeba 

rkinis warmoebis ZiriTadi samuSao procesis aTviseba. rkinis iaraRi 

mzaddeba rogorc martivi, ise rTuli WedviT. gamoiyeneba qimiur-Termuli 

da Termuli damuSavebis principuli sqemebi. damzadebuli produqciis 
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xarisxi da sawarmoo procesebis done, rkinis kulturis aTvisebis axali 

safexuris, misi ganviTarebuli xanis Sesabamisia. amdenad, centraluri 

amierkavkasiis Zv. w. X-VIII saukuneebSi mimdinare rkinis kulturis aTvisebis 

procesi SeiZleba ganvixiloT, rogorc ganviTarebuli rkinis xana. 

Zv. w. I aTaswleulis pirvel meoTxedSi centraluri amierkavkasiis 

regionSi Savi liTonwarmoebis ganviTarebis procesma kidev ufro gazarda 

rkina-foladis iaraRis mniSvneloba. warmoeba ZiriTadad akmayofilebda 

epoqalur moTxovnas Savi liTonis produqciaze da amave dros safuZveli 

eyreboda sawarmoo kerebis transformaciis process. centraluri 

amierkavkasiis regionSi, ganviTarebuli rkinis xanis Sesabamisi rkin-

foladis warmoeba, rkinis kulturis aRmavlobis momdevno safexuris 

winapirobas qmnis. 

Zv. w. VII-VI ss. rkina-foladis warmoeba 

aRniSnuli istoriuli periodi samxreT kavkasiaSi socialur-

ekonomikuri cvlilebebiT da politikuri diferenciaciiT xasiaTdeba. 

iqmneba pirobebi saxelmwifoebrivi warmonaqmnis CamoyalibebisaTvis, 

romelTa formirebis procesi garkveulwilad rkinis metalurgiisa da 

liTondamuSavebis swraf ganviTarebas ekuTvnis. am periodis arqeologiur 

masalaSi warmoebis maRali donis maniSnebeli metalurgiuli Zeglebis 

arseboba da damzadebuli produqciis simravle da mravalsaxeoba amis 

naTeli dadasturebaa (gZeliSvili, 1964; miqelaZe, 1985; Хахутаишвили, 1987). 

winareantikuri xanis dasavleT amierkavkasiis arqeologiur masalaSi 

(samarxeul kompleqsebSi) Cndeba didi raodenobiT rkinis inventari, 

romelTa erTi nawili formiT brinjaos nivTebis analogiuria. brinjaos 

masalasTan erTad, rkinis nivTebis simravle dasavleT amierkavkasiis 

regionisaTvis rkinis kulturis aTvisebis ganviTarebuli periodidan 

farTo aTvisebis periodze gardamaval etaps gansazRvravs. 

Zv. w. VII-VI saukuneebSi rkinis masalis gavrcelebis raodenobrivi 

maCveneblebis zrda erTnairad SesamCnevia rogorc centralur, ise 

dasavleT amierkavkasiis regionisaTvis. am periodidan amierkavkasiis barsa 

da mTian zolSi rkinis warmoebis masStabebi maRal dones aRwevs. rkinis 

masala samxreT kavkasiis regionSi farTod ikidebs fexs. dgeba rkinis 
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aTvisebis xana, rkina-foladis nawarmi mowinave mdgomareobas aRwevs da 

TandaTan xmarebidan gamodis brinjaos saomari da Sromis iaraRebi. 

winareantikuri xanis samxreT kavkasiaSi rkina-foladis sawarmoo 

aTvisebis sruli suraTis warmodgenisa da calkeuli regionebis 

ganviTarebis etapebis gamoyofa-Sedarebis mizniT, Tanamimdevrulad 

ganvixilavT centraluri da dasavleT amierkavkasiis regionis SaviliTon 

damuSavebis Sesabamis arqeologiur monapovars: 

centraluri amierkavkasiis teritoriaze aRmoCenili, winareantikuri 

xanis rkinis warmoebis ganviTarebis amsaxveli artefaqtebi moicavs 

samTavros, oJoras, CiTaxevis, RrmaxevisTavis, Tlias, wofis, melaanis, 

patarZeulis, giorgiwmindis, duisis samarovnebs (sur. 3.38, 5, 13, 16, 23, 27, 28, 

29). rkinis inventari warmodgenilia Semdegi kategoriis nivTebiT: satevari, 

maxvili, Subispiri, culi, dana da a.S. 

rkinis warmoebis ganviTarebuli periodisagan gansxvavebiT, 

gamokveTilia Savi liTonis damuSavebis teqnologiuri siaxleebis cikli, 

romelic xarisxovani foladisagan damzadebuli masalis miRebis rTul 

sqemas iTvaliswinebs: SerCeulia rTuli cxeli Wedvis xerxebi, 

samarjvebisa da tvifrebis gamoyenebiT. maRalia liTondamuSavebis 

saxelosnoTa specializaciis done, inergeba seriuli warmoebis sawyisi 

formebi. 

sxvadasxva daniSnulebis nivTebis damzadebis teqnologiuri sqema 

moicavs qimiur-Termuli da Termuli damuSavebis reJims. sabrZolo 

daniSnulebis iaraRi mzaddeba saSualo sisalis foladisagan, Semdgomi 

cementaciiT, sisale 180-195 HB-s Seadgens. maxvili da Subispiri 

damzadebulia Termuli damuSavebis principiT. struqturulad miRebulia 

martensiti, trostiti, sorbiti. Termulad damuSavebuli masalis sisalea 

270-450 HB. 

Seswavlili masalis erTi nawili miRebulia saSualo sisalis 

foladisagan normalizaciis gamoyenebiT; vxvdebiT Termuli 

damuSavebisaTvis gansazRvruli temperaturuli reJimis araswori dacvis 

SemTxvevebs. liToni gadaxurebulia, miRebulia vidmanSteturi orientaciis 

struqtura. am periodisaTvis sawarmoo siaxles warmoadgens nakrebi 

liTonis, e.w. `paketis~ gamoyenebis ramdenime SemTxveva. aRniSnuli faqti 
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cxrili 3.11 
centraluri amierkavkasiis Zv. w. VII-VI ss. rkinis inventaris qimiuri, 

meqanikuri da struqturuli monacemebi 
 

N# OnivTi sainventaro # 
qimiuri Sedgeniloba, 

% 
struq-
tura* HB 

C Mn Si Ni 

1. satevari samTavro, 12-54/2178 0,2-0,7 0,01 0,09 0,01 f + p 190 
2. satevari samTavro, 12-54/1775 0,4 0,008 0,07 0,02 f + p 160 
3. maxvili samTavro, 12-54/6129 0,45 0,02 0,03 0,04 f + t 190 

4. maxvili 
samTavro, sam. 71 
#1422 

0,4 0,03 0,06 0,06 f + p 175 

5. Subispiri samTavro, 12-54/1250 0,45 0,009 0,04 0,1 f + p 170 
6. Subispiri samTavro, 12-54/1249 0,5 0,05 0,02 0,07 f + p 175 
7. Subispiri samTavro, 12-54/5048 0,3-0,8 0,01 0,06 0,03 f + t 195 
8. Subispiri samTavro, 12-54/2167 0,3 0,02 0,03 0,04 f + p 140 
9. Subispiri samTavro, 12-54/2179 0,3 0,05 0,13 0,04 f + p 135 
10. Subispiri samTavro, 12-54/5313 0,3 0,1 0,15 0,09 f + p 135 
11. culi samTavro, 12-54/6440 0,5 0,07 0,1 0,03 f + p 185 
12. culi samTavro, 12-54/150 0,35 0,07 0,10 0,04 f + p 145 
13. culi samTavro, 12-54/2876 0,4-0,7 0,09 0,15 0,08 f + s 200 
14. culi samTavro, 12-54/1213 0,6 0,05 0,09 0,01 f + p 195 
15. satevari oJora, 7-59/69 0,5 0,07 0,15 0,05 f + p 175 
16. satevari oJora, 7-59/97 0,35 0,09 0,25 0,09 f + p 150 
17. Subispiri oJora, 7-59/29 0,5 0,03 0,05 0,02 s 180 
18. Subispiri oJora, 7-59/99 0,3-0,9 0,05 0,04 0,01 p + c 240 
19. Subispiri oJora, 7-59/105 0,4 0,25 0,30 0,15 f + p 150 
20. dana oJora, 7-59/28 0,3 0,15 0,19 0,09 f + p 140 
21. dana oJora, 7-59/40 0,6 0,07 0,1 0,03 f + s 180 
22. satevari CiTaxevi, sam. 32, #206 0,3 0,15 0,25 0,1 f + p 165 
23. dana CiTaxevi, sam. 36, #33 0,3 0,25 0,40 0,20 f + p 150 
24. dana CiTaxevi, sam. 4, #20 0,5 0,07 0,15 0,03 f + t 190 
25. dana CiTaxevi, sam. 32, #205 0,2-0,6 0,10 0,25 0,05 f + p 185 
26. Subispiri CiTaxevi, sam. 32, #201 0,4 0,09 0,15 0,03 f + p 175 
27. Subispiri CiTaxevi, sam. 17, #94 0,3 0,20 0,30 0,1 f + p 160 
28. Subispiri CiTaxevi, sam. 31, #196 0,5 0,15 0,25 0,09 f + p 180 
29. Subispiri CiTaxevi, sam. 31, #197 0,4 0,1 0,20 0,05 f + p 140 
30. Subispiri CiTaxevi, sam. 31, #199 0,4 0,2 0,25 0,09 f + p 180 
31. Subispiri CiTaxevi, sam. 8, #51 0,55 0,25 0,45 0,15 f + p 185 
32. culi CiTaxevi, sam. 29, #177 0,35 0,20 0,45 0,1 f + p 165 
33. culi CiTaxevi, sam. 32, #208 0,4 0,1 0,25 0,09 f + p 150 

34. satevari 
RrmaxevisTavi, sam. 38, 
#136 

0,5 0,09 0,15 0,1 f + s 195 

35. 
36. 

satevari 
Subispiri 

RrmaxevisTavi, sam. 
24, #100 
RrmaxevisTavi, sam. 
109, #409 

0,5 
0,2-0,6 

0,2 
- 

0,35 
0,35 

0,1 
0,05 

f + p 
f + t 

160 
185 

 
* struqturuli mdgenelebi: 
 f-feriti; p-perliti; s-sorbiti; trostiti; c-cementiti 

 
 

 
 



 123 

cxrili 3.11 (gagrZeleba) 
 

N# OnivTi sainventaro 
qimiuri Sedgeniloba, 

% 
struq-
tura* HB 

C Mn Si Ni 

37. Subispiri 
RrmaxevisTavi, sam. 
108, #400 

0,3 0,05 0,20 0,03 f + p 145 

38. Subispiri 
RrmaxevisTavi, sam. 11, 
#57 

0,4 0,10 0,25 0,07 f + p 170 

39. dana 
RrmaxevisTavi, sam. 
40, #148 

0,3 - 0,30 0,05 f + p 140 

40. dana 
RrmaxevisTavi, sam. 71, 
#268 

0,5 - 0,25 0,1 f + p 160 

41. satevari Tlia, sam. 215 0,2-0,6 - - - f + p 185 
42. satevari Tlia, sam. 197 0,2-0,7 - - - f + s 190 
43. Subispiri Tlia, sam. 216 0,35 - - - f + p 160 
44. culi Tlia, sam. 197 0,6 - - - f + p 180 
45. culi Tlia, sam. 103 0,5 - - - f + s 180 
46. culi Tlia, sam. 158 0,6 - - - m + t 450 
47. culi Tlia, sam. 15 0,5 - - - f + p 185 
48. culi Tlia, sam. 164 0,4 - - - f + p 150 
49. culi Tlia, sam. 205 0,3 - - - f + p 160 
50. culi Tlia, sam. 106 0,3 - - - f + p 160 
51. dana Tlia, sam. 103 0,3 - - - f + p 140 
52. dana Tlia, sam. 212 0,3 - - - f + p 135 
53. satevari wofi, sam. 10, #119 0,5 0,09 0,25 0,07 f + p 170 
54 maxvili wofi, rigi 8 0,4 0,05 0,15 0,05 t + f 240 
55. Subispiri wofi, rigi 2 0,6 - 0,10 - t 280 
56. Subispiri wofi, sam. 8, #52 0,3 0,09 0,20 0,01 f + p 150 
57. Subispiri wofi, sam. 1, #52 0,6 0,05 0,15 0,03 f + p 180 
58. Subispiri wofi, sam. 6, #19 0,7 - 0,10 0,03 s + t 270 
59. Subispiri wofi, rigi 7 0,5 0,1 0,30 - f + p 170 
60. Subispiri wofi, rigi 1, #113 0,35 0,09 0,40 0,07 f + p 150 
61. dana wifi, sam. 17, #232 0,4 - 0,20 - f + p 175 
62. satevari melaani, 1-58/106 0,3 0,05 0,25 0,03 f + p 135 
63. maxvili melaani, 1-59/96 0,5 - 0,15 - f + p 175 
64. Subispiri melaani, 1-58/126 0,4 0,08 0,20 0,04 f + p 160 
65. Subispiri melaani, 1-58/121 0,3 - 0,30 - f + p 145 
66. maxvili patarZeuli, 2-30/7 1,0 - - - p + c 290 
67. Subispiri giorgiwminda, 8-54/86 0,4 - - - f + s 175 
68. Subispiri duisi, 10-54/1 0,6 - - - f + p 185 
69. Subispiri duisi, 10-54/2 0,3 - - - f + p 145 
70. dana duisi, 10-54/3 0,3 - - - f + p 130 

 
Savi liTonis seriuli warmoebis aTvisebis processa da masalis 

ekonomiuri moxmarebis principTan aris dakavSirebuli. 

gansakuTrebuli aRniSvnis Rirsia ganxiluli periodis rkinis masalaSi 

damzadebis teqnologiis manamde ucnobi sqemis, Termomeqanikuri 

damuSavebis gamoyenebis faqti, romelic foladis Tvisebebis empiriuli 

codnisa da Wedvis procesis sqemis Serwymis saukeTeso magaliTia. dabali 



 124 

da saSualo sisalis foladebSi, specialuri Wedvis gamoyenebis principiT, 

miRweulia am markis naxSirbadiani foladebisaTvis gaumjobesebuli 

meqanikuri Tvisebebis kompleqsi. amasTan, sawarmoo procesSi dazogilia 

warmoebisaTvis saWiro, maRalxarisxovani, Zvirad Rirebuli foladis 

masala, daculia saxelosnos specializaciis maRali done da seriuli 

warmoebis principi. 

centraluri amierkavkasiis teritoriaze Zv. w. VII-VI ss. rkinis farTo 

aTvisebis periodis Savi liTondamuSavebis saxelosnoebi Tanamimdevrulad 

agrZelebs ganviTarebuli rkinis xanis warmoebis tradiciebs da iTvisebs 

axal sqemebs. maTi teqnologiuri srulyofis gziT, mniSvnelovnad 

gazrdilia warmoebis masStabebi, inergeba sawarmo-saxelosnos muSaobis 

gaumjobesebuli forma. 

1. dasavleT amierkavkasiis regionSi aRmoCenili Zv. w. VII-VI ss. Savi 

liTonwarmoebis Sesabamisi rkinis inventari momdinareobs brilis, 

larilaris, orbelis, qoreTis, yulanurxvas, eSeris, soxumis mTis, 

guadixus, urekis, nigvzianis, simagris, samarxeuli kopleqsebidan da 

nasaxlarebidan (sur. 3.38, 1-4, 6-8, 14-15). masala warmodgenilia Semdegi 

kategoriis inventariT: satevari, Subispiri, culi, dana, saxnisi, Toxi 

(inaniSvili, 1985, gv. 95-99, cx. 2). mogvyavs artefaqtebis erTi nawilis 

kvlevis Sedegebi. 

Zv. w. VII-VI saukuneebSi dasavleT amierkavkasiis regionisaTvis 

mniSvnelovani movlenebiT gamoirCeva. arqeologiur ganaTxar masalaSi 

mopovebulia didi raodenobiT rkinis nivTebi. aRniSnuli movlena regionSi 

rkinis artefaqtebis uZvelesobis argumentad aris miCneuli, rodesac 

upiratesoba tipologiur-morfologiur kriteriums eniWeba. samarxeul 

inventarSi Cndeba brinjaos nivTebis rkinis pirveli minabaZebi, romlebic 

brinjaos masalis Tanadroulad Tanaarsebobs (miqelaZe, 1994, gv. 13). amave 

dros, Zv. w. VII saukunidan kolxeTSi dgeba rkinis farTo aTvisebis 

periodi (jafariZe, 1991, gv. 221). 

brinjaos warmoeba inarCunebs Zvel tradicias, amave dros Zv. w. VII 

saukunis rkinis nivTebis simravle kolxeTSi rkinis farTo aTvisebis 

dasawyisis mauwyebelia (miqelaZe, 1985, gv. 88-89). sabrZolo iaraRTan erTad, 

sameurneo iaraRis mravalferovneba, erTi mxriv, miwaTmoqmedebis 

ganviTarebaze, mis mravaldargobriobaze miuTiTebs; meore mxriv,  
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cxrili 3.12 
 

dasavleT amierkavkasiis Zv. w. VII=VI ss. rkinis inventaris qimiuri, 
meqanikuri da struqturuli monacemebi 

 

# nivTi sainventari # 
qimiuri Sedgeniloba, % struq-

tura* 
HB 

C Mn Si Ni 
1. satevari brili, #70 0,4 0,03 0,15 0,03 f + p 185 

2. Subispiri brili, #84 0,3 0,06 0,15 - f + p 165 

3. Subispiri brili, #149 0,45 - 0,20 - f + p 190 

4. culi brili, #73 0,8 - 0,10 - s + t 270 

5. culi brili, #234 0,4 0,09 0,20 0,05 f + t 225 

6. culi brili, #170 0,4 - 0,25 - f + t 180 

7. culi brili, #83 0,3 - 0,15 - f + p 165 

8. culi brili, sam. 26, #6 0,4 0,05 0,30 0,02 f + c 175 

9. culi brili, sam. 26, #7 0,3 0,09 0,25 0,01 f + p 160 

10. culi brili, sam. 26, #10 0,3 0,1 0,35 0,05 f + c 180 

11. culi brili, sam. 26, #15 0,7 0,05 0,15 - f + p 225 

12. culi brili, sam. 7, #208 0,4 - 0,20 - f + c 185 

13. culi brili, sam. 7, #199 0,35 0,08 0,30 0,03 f + p 170 

14. culi brili, sam. 7, #216 0,3 0,09 0,35 - f + p 160 

15. culi brili, sam. 17, #59 0,35 0,05 0,30 0,04 f + p 165 

16. Subispiri larilari, l-64/219 0,3 - 0,35 - f + p 175 

17. culi larilari, l-64/221 0,35 - 0,20 0,01 f + p 180 

18. culi larilari, l-67/23 0,4 0,04 0,35 - f + p 195 

19. dana larilari, l-67/53 0,2-0,7 0,05 0,15 - f + p 215 

20. dana larilari, l-64/220 0,8 0,08 0,25 0,06 f + p 240 

21. dana larilari, l-64/222 0,3-0,6 0,05 0,35 - f + s 195 

22. saxnisi orbeli, 12-28/3 0,35 - - - f + p 160 

23. Toxi orbeli, 12-28/5 0,3 - - - f + p 155 

24. Toxi orbeli, 121-28/5 0,3 - - - f + p 165 

25. Toxi qoreTi, N 60 0,35 - - - f + p 170 

26. satevari yulanurxva, 64/4 0,9 0,03 0,15 - t + c 285 

27. culi yulanurxva, 55/22 0,1-0,5 - 0,25 - f + p 180 

28. culi yulanurxva, 55/27 0,1-0,6 0,02 0,20 - f + s 195 
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29. dana yulanurxva, 51/3 0,3 0,09 0,35 0,06 f + p 155 

30. dana yulanurxva, 64/4 0,9 - 0,15 0,03 p + c 285 

31. dana eSera, Эш.GГ. 73-282 0,3 0,04 0,25 0,05 f + p 150 

32. dana eSera, Эш.GГ. 74-168 0,5 0,01 0,20 - p + s 206 

33. dana eSera, Эш.GГ. 73-171 0,8 0,02 0,15 0,03 p 250 

34. dana eSera, Эш.GГ. 73-210 0,4 0,03 0,25 - f + p 175 

35. 
dana soxumis mTa, АБМ, 

72-57 
0,3 0,09 0,35 0,06 f + p 150 

36. 
dana soxumis mTa, АБМ, 

72-97 
0,9 0,07 0,30 0,06 p + c 245 

37. 
dana guad-ixu, 71-218/ГИ-

1142 
0,6 - 0,15 0,02 b + m 460 

38. 
dana guad-ixu, 71-218/ГИ-

166 
0,1-0,7 - 0,15 0,01 f + p 235 

39. satevari ureki, 05U76-115 0,4 0,009 0,10 0,03 f + p 180 

40. satevari ureki, 05U76-1178 0,3-0,5 0,003 0,07 0,02 f + s 185 

41. satevari ureki, 05U76-1144 0,35 0,02 0,17 0,04 f + p 160 

42. satevari ureki, 05U76-1159 0,4 0,03 0,15 0,02 f + p 175 

43. satevari ureki, 05U76-1138 0,4 0,06 0,04 0,06 s 245 

44. dana ureki, 05U76-881 0,2-0,7 0,5 0,30 0,07 f + p 195 

45. dana ureki, 05U76-811 0,3 0,04 0,45 0,45 f + p 150 

46. Subispiri ureki, 05U76-309 0,4 0,03 0,20 0,04 f + p 170 

47. Toxi ureki, 05U76-830 0,2-0,5 0,05 0,45 0,08 f + p 190 

48. Toxi ureki, 05U76-952 0,3 0,02 0,07 0,03 f + p 165 

49. satevari nigvziani, 05N74-1039 0,6 0,02 0,30 0,04 f + p 175 

50. satevari nigvziani, 05N74-848 0,2-0,4 0,01 0,10 0,03 f + s 170 

51. satevari nigvziani, 05N74-12 0,4 0,02 0,35 0,06 f + p 180 

52. Subispiri nigvziani, 05N74-486 0,35 0,01 0,30 0,05 f + p 165 

53. Toxi nigvziani, 05N74-1148 0,35 0,09 0,40 0,05 f + p 170 

54. Toxi nigvziani, 05N74-1180 0,4 0,08 0,25 0,02 f + s 175 

55. saxnisi nigvziani, 05N75-1269 0,3 0,02 0,35 0,03 f + p 160 

56. dana nigvziani, 05N74-830 0,2-0,5 0,03 0,10 - f + s 180 

57. dana simagre, 05S75-282 0,3 - 0,25 0,04 f + p 150 
58. dana simagre, 05S74-401 0,35 - 0,15 0,03 f + p 160 

59. dana simagre, 05S75-281 0,35 - 0,20 0,05 f + p 160 

60. Toxi simagre, 05S75-287 0,3 - 0,20 0,05 f + p 155 
 
* struqturuli mdgenelebi:  
s-sorbiti; t-trostiti; b-beiniti; m-martensiti 
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adgilobrivi rkinis mwarmoebel saxelosnoTa specializaciis donisa da 

Camoyalibebuli seriuli warmoebis organizaciis maCvenebelia. 

amasTan, rkinis iaraRSi brinjaos iaraRis sruli kompleqtis gameoreba, 

faqtobrivad, maTi ramdenime saukuniT Tanaarsebobaze miuTiTebs da 

kolxeTSi Zv. w. VII-VI saukuneebi ganviTarebuli rkinis xanidan misi farTo 

aTvisebis periodze gadasvlis safexurs ukavSirdeba. maTi Tanaarsebobis 

adreuli periodi Zv. w. I aTaswleulis sawyisi saukuneebiT ganisazRvreba. 

aRniSnuli procesi saerToa dasavleT amierkavkasiis regionis rogorc 

baris, ise mTiswina da mTis raionebisaTvis. 

dasturdeba ramdenime teqnologiuri sqemis gamoyenebis faqti. rkina-

foladis damuSavebis ZiriTadi operacia rTuli cxeli Wedvaa. sabrZolo 

daniSnulebis iaraRis formebi gamoyvanilia samarjvebiT da tvifrebiT. 

Termulad da qimiur-Termulad damuSavebuli masala Tavisufalia widis 

CanarTebisagan, liToni erTgvarovani TvisebebiT xasiaTdeba. 

gamokvleuli nivTebis didi nawilis teqnologiur sqemaSi 

gaTvaliswinebulia normalizaciis procesi, masalas miniWebuli aqvs 

gaumjobesebuli meqanikuri Tvisebebi. 

nivTebis erTi nawilis damzadebis teqnologiuri sqema moicavs 

Termuli da qimiur-Termuli damuSavebis meTodebs, vxvdebiT maTi 

kombinirebuli gamoyenebis SemTxvevebs. liToni gamoirCeva maRali 

meqanikuri maxasiaTeblebiT. foladis sisale _ 300-450 HB). 

dabali da saSualo sisalis foladebis damzadebis teqnologiur 

sqemaSi gamoyenebulia Termomeqanikuri damuSavebis specialuri reJimi, 

miRweulia gaumjobesebuli meqanikuri Tvisebebi. miRebuli masaliT 

Secvlilia maRalxarisxovani, Zvirad Rirebuli foladis nimuSebi. 

Zv. w. VII-VI saukuneebSi dasavleT amierkavkasiis rkinis sawarmoo kerebi 

ganviTarebuli rkinis xanidan  gadadis mis farTo aTvisebaze, muSavdeba 

Savi liTonis rTuli sqemebi. am periodis ekonomikis ganviTarebis 

kanonzomierebis mixedviT, swrafad izrdeba rkina-foladis warmoebis 

masStabebi, saxelosno-sawarmoebi gadadis mza nawarmis seriul gamoSvebaze. 

amgvarad, Zv. w. VII-VI saukuneebSi centraluri da dasavleT 

amierkavkasiis rkinis warmoeba Savi liTonis damuSavebis mniSvnelovani 

miRwevebiT xasiaTdeba: sawarmoo procesis maqsimaluri datvirTvis reJimiT 

da rkina-foladis damuSavebis axali teqnologiuri sqemebiT, warmoebis 
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masStabis mniSvnelovani zrdiT da samWedlo saxelosnoTa muSaobis 

seriuli formis aTvisebiT. rkina-foladis nawarmi mTlianad cvlis 

spilenZ-brinjaos. Savi liTonwarmoeba ekonomikis ganviTarebis ZiriTadi 

mimarTuleba xdeba. amierkavkasiaSi rkinis warmoebis ganviTarebis am donis 

Sesabamisi safexuri, rkinis farTo aTvisebis periodis ganmsazRvrelia. 

Zv. w. V-I saukuneebis rkina-foladis warmoeba 

Zv. w. VI saukuneSi samxreT kavkasiis regionisaTvis mTavrdeba 

ekonomikuri ganviTarebis mniSvnelovani periodi, rkina-foladis farTo 

gavrcelebis da aTvisebis safexurebi, romelic mniSvnelovani teqnikur-

teqnologiuri ZvrebiT, sawarmoTa seriuli funqcionirebiT da 

gamoSvebuli produqciis raodenobis winaswari regulirebis principiT 

xasiaTdeba. amave dros, mimdinareobs liTonwarmoebis Tvisebrivi 

gardaqmnis procesi. 

arqeologiuri monacemebis safuZvelze miRebulia, rom centralur da 

dasavleT amierkavkasiaSi, am periodSi warmoqmnil politikur-

administraciul centrebSi xdeba saxelosno sawarmoTa koncentracia, 

romlebic saxelmwifo warmonaqmnTa mmarTvel fenas emsaxureba 

(xaxutaiSvili, 1970, gv. 623; Лордкипанидзе, 1989, gv. 255). Zv. w. VI-IV ss. 

qalaquri tipis xelosnuri warmoebiT sargebloben centrebi, romlebic 

xelsayrel regionSia ganlagebuli. qalaquri saxelosno, winare periodTan 

SedarebiT, Tvisebrivad axali fenomenia, sadac icvleba dasaqmebuli 

Sromis saxe da sasaqonlo produqciis xarisxi. liTonis (rkinis) warmoeba 

sawarmoo bazasTan kavSirSi rCeba da TandaTan qalaquri meurneobis 

farglebSi, specializebuli samWedlo gaerTianebaTa Seqmna iwyeba. qalaqis 

ekonomikis sferos emsaxureba da liTonze gazrdil moTxovnilebebs 

akmayofilebs qalaqis SigniT da misgan daSorebiT funqcionirebadi ubnebi, 

maT teritoriaze ganlagebuli msxvili sawarmoebi (afaqiZe, 1963, gv. 210; 

Лордкипанидзе, 1989, gv. 230). iqmneba axali tipis specializebuli 

saxelosnoebi, romlebic savaWro centrebis funqciasac asrulebs (afaqiZe, 

1970, gv. 731; 1972, gv. 87). 

aRniSnuli tipis rkinis warmoebis saxelosnoTa naSTebi aRmoCenilia 

rogorc centralur, ise dasavleT amierkavkasiis teritoriaze arsebul 
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antikuri xanis Zeglebze, sadac dasturdeba rkinis damuSavebiT dakavebuli 

samWedlo saxelosnoebis saqmianobis kvali. 

aRsaniSnavia didi mcxeTis `sarkines~ saxeliT cnobili grZeli mindori, 

masze ganlagebuli rkina-foladis dasamuSavebeli sawarmo-saxelosnoebiT, 

mravalferovani produqciiT, rkinis namzadebis, culebis, qvis 

dasamuSavebeli da sxvadasxva funqciis iaraRebiT. samWedlo saxelosnos 

samuSao ciklSi Sedis rkinis lugvis, naxevarfabrikatis da namzadis 

damuSaveba, mza produqciis gamoSveba. aqtiurdeba md. mtkvris xeobis 

gaswvriv sameurneo-ekonomikuri ganviTarebis procesi, iqmneba qalaquri 

tipis dasaxlebebi, saxelosno warmoebiT da vaWrobis centrebiT, romlebic 

mniSvnelovania. centraluri amierkavkasiis Savi liTonwarmoebis 

ganviTarebis saqmeSi (nastakisi, sarkine, Zalisa da sxva) (sur. 3.38, 19-21). 

antikuri xanis rkinis warmoebis Zeglebi, dakavSirebuli samosaxlo 

centrebis saxelosno sistemasTan, aRmoCenilia md. rionis Sua welis, 

mimdebare teritoriaze. maTi funqcia gansazRvrulia centraluri 

kolxeTis regionis iaraR-saWurvliT momaragebis organizaciiT. am 

mimarTebiT arsebiTi mniSvnelobisaa quTaisis, dafnaris, mTisZiris, 

sayanCias saxelosno warmoeba (sur. 3.38, 9-12). 

q. quTaisis SemogarenSi, Zv. w. V saukunis kulturul fenaSi aRmoCenil 

saxelosno-sawarmoTa funqcionirebis amsaxvel naSTebSi samuSao ubnebis 

ganlagebis mTliani kvartali ivaraudeba. s. dafnarSi mikvleulia Zv. w. V-

IV ss. liTonwarmoebis naSTebi, maT Soris rkinis samWedlo saxelosnosTan 

dakavSirebuli samWedlo wida, rkinis lugvis masala (Лордкипанидзе, 1978 gv. 

101; 1989, gv. 230). 

centralur kolxeTSi, s. mTisZirSi rkinis warmoebis samWedlo 

saxelosnoebis funqcionirebis naSTebia mikvleuli. `adeiSvilebis~ goris 

#11 TxrilSi arsebuli masalebis mixedviT (naSalnacriani fena, rkinis 

samWedlo widebi), aq rkinis sawarmoo-saxelosno ubani ivaraudeba 

(gamyreliZe, 1982, gv. 46). 

vanis naqalaqaris mimdebare teritoriaze arsebul namosaxlar 

sayanCiaze, Zv. w. II saukuniT daTariRebul fenaSi (VI ubanze) aRmoCenili 

sawarmoo kera, liTonis meoradi damuSavebis aRmniSvnel naSTebs moicavs 

(liCeli, 1991, gv. 72-76, 81-83). 
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Zv. w. V-II saukuneebSi arqeologiuri wyaroebis mixedviT, SesamCnevia 

kolxeTis saxelosno warmoebis diferenciacia, romlis bazaze 

mniSvnelovnad viTardeba savaWro-ekonomikuri urTierToba, maRalia 

warmoebis done. 

md. rionis Suawelze, centralur kolxeTSi, rkinis metalurgiuli 

warmoebisa da  liTondamuSavebis kerebis aRmoCenis faqti (quTaisi, 

dablagomi, dafnari, sayanCia, mTisZiri) samWedlo saxelosnoebis 

damoukideblad muSaobis, maTi saerTo metalurgiuli ciklidan gamoyofis 

procesis maCvenebelia. qalaqis tipis specializebul samWedlo 

saxelosnoebTan erTad, maTi funqcionireba xels uwyobs Siga ekonomikuri 

kavSirebis ganviTarebas, izrdeba savaWro urTierToba gare samyarosTan. 

elinisturi xanis rkinis saxelosnos sawarmoTa teqnologiuri 

daxasiaTebisaTvis, SerCeulia Zv. w. V-I ss. rkinis inventari vanis 

naqalaqaridan da cixiagoras sataZro kompleqsidan (sur. 3.38, 11, 21). 

mxedvelobaSi miiReba amave periodis kolxeTisa da iberiis teritoriaze 

arsebuli samarxeuli kompleqsebidan momdinare rkinis masalis analizis 

Sedegebi (soxumis mTis, guad-ixus, neZixis samarovnebis masala) (sur. 3.38, 1, 

4, 18). 

rkinis masalis didi nawili aRmoCenilia vanis naqalaqarze, romelic am 

periodSi kolxeTis samefos mniSvnelovani politikuri da ekonomikuri 

centri iyo. aq aRmoCenili mravalferovani rkinis sabrZolo da sameurneo 

iaraRebi kolxeTis qalaquri liTonwarmoebis ganviTarebis maRal dones 

gansazRvravda (TavaZe da sxv., 1975, gv. 215). 

mniSvnelovani adgili eTmoba sabrZolo iaraRs (Subispiri, satevari), 

romelTa didi raodenobiT aRmoCenis faqti antikur kolxeTSi saomari 

iaraRis farTo warmoebisa da ganviTarebuli samxedro saqmis organizaciis 

maCvenebelia (Лордкипанидзе, 1969, gv. 250). sameurneo iaraRidan gamoirCeva eCo 

da culi. masobrivi monapovaria kavi da lursmani. maTi gamoyeneba 

samSeneblo samuSaoebisa da arqiteqturuli konstruqciis elementebSi eWvs 

ar iwvevs (fircxalava, 1986, gv. 56). 

vanis naqalaqarze adgilobrivi samWedlo-saxelosnoTa funqcionirebis 

damadasturebeli naxevarfabrikatia qveda terasis sawarmoo kompleqsSi 

aRmoCenili rkinis blumebi. 
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cixiagoras sataZro kompleqsidan sainteresoa gansxvavebuli zomis da 

daniSnulebis lursmnebi, romlebic elinisturi xanis iberiis 

naqalaqarebisaa da sataZro kompleqsebis tipuri monapovaria da maTi 

moxmarebis sfero samSeneblo konstruqciebiT aris gansazRvruli. 

ganxiluli rkinis masalis teqnologiuri analiziT irkveva, rom Zv. w. 

V-I saukuneebis Savi liTonis warmoeba, rkinis farTo aTvisebis xanasTan 

SedarebiT, garkveuli Tvisebrivi cvlilebebiT gamoirCeva. grZeldeba 

gamoSvebuli asortimentis seriuli xasiaTi. erTdroulad moqmedebs 

saqalaqo saxelosno ubnebisagan Semdgari samWedlo centrebi da miTgan 

garkveuli manZiliT daSorebuli regionaluri saxelosnoebi, romlebic 

antikuri xanis Savi liTonwarmoebis erTian sistemas qmnis. 

naqalaqarze funqcionirebadi samWedlo saxelosnoebi srulyofili 

specializaciiT xasiaTdeba. qalaqis maRali sazogadoebisaTvis 

gankuTvnili iaraRi ZiriTadad umaRlesi xarisxis masalisgan aris 

damzadebuli; gamoiyeneba maRalnaxSirbadiani da cementirebuli foladi, 

romelic misgan damzadebul iaraRs meqanikuri Tvisebebis mniSvnelovan 

kompleqss aniWebs. am SemTxvevaSi foladi gamoirCeva masalis sisufTaviT 

(araliTonuri CanarTebis gareSe), erTgvarovani da wvrilmarcvlovani 

struqturiT, rac qimiur-Termulad damuSavebuli da normalizebuli 

masalisgan damzadebuli nakeTobis maRal sabazro Rirebulebas Seesabameba. 

Subispirebis damzadebis teqnologiur sqemaSi Sedis iaraRis mWreli 

piris ormxrivi, gamWoli cementaciis procesi, evteqtiduri struqturis 

foladis formirebiT. zogierT SemTxvevaSi gamoyenebulia qimiur-Termuli 

da Termuli (wrToba+moSveba) damuSavebis erTdrouli, erTi sqemisTvis 

miRebuli procesi, rac mniSvnelovani teqnologiuri siaxlea rkina-

foladis damuSavebaSi. 

aRniSnuli kompleqsuri teqnologiuri sqemiT miRebuli iaraRisTvis 

gansazRvrulia mWreli piris plastikuri fuZe da maRali sisalis 

zedapiri, SenarCunebulia drekadi Tvisebebi da iaraRi Wris unariT, 

cveTamedegobiT gamoirCeva. masalis sisalea 300-320 HB. 

nivTebis erTi nawili saSualo da maRali sisalis foladisgan aris 

damzadebuli, Sesabamisi Termuli damuSavebiT, romelTa meqanikuri 

Tvisebebi sakmaod maRalia (340-420 HB). 
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cxrili 3.13 
 

Zv. w. V-I ss. rkinis invantaris qimiuri, meqanikuri da  
struqturuli monacemebi 

 

# nivTi sainventari # 
qimiuri Sedgeniloba, % struq-

tura* 
HB 

C Mn Si Ni 
1. Subispiri vani, v-67/44 0,8 0,003 0,09 0,02 t + s 320 
2. Subispiri vani, v-67/45 0,4 0,005 0,06 0,02 f + p 180 
3. Subispiri vani, v-67/46 0,8 0,004 0,1 0,03 m + t 420 
4. Subispiri vani, v-67/47 0,85 0,003 0,02 0,04 s 260 
5. Subispiri vani, v-67/48 0,85 0,002 0,07 0,05 p 250 
6. Subispiri vani, v-67/49 0,4 0,001 0,1 0,02 f + p 170 
7. Subispiri vani, sam. 9, v-69/33 0,35 0,001 0,05 0,02 f + p 170 
8. Subispiri vani, sam. 9, v-69/34 0,2-0,6 0,05 0,03 0,08 f + s 190 
9. Subispiri vani, sam. 9, v-69/35 0,1-0,8 0,001 0,03 0,12 f + p 250 
10. Subispiri vani, sam. 9, v-69/29 0,1-0,8 0,003 0,02 0,02 f + s 240 
11. Subispiri vani, sam. 9, v-69/8 0,4 0,003 0,03 0,01 f + p 175 
12. Subispiri vani, sam. 9, v-69/11 0,35 0,004 0,05 0,04 f + p 160 
13. satevari vani, v-67/420 0,5 0,01 0,07 0,03 s 185 
14. satevari vani, v-66/11 0,4 0,04 0,03 0,15 f + p 180 
15. culi vani, v-66/140 0,4 - 0,05 0,03 f + p 175 
16. culi vani, v-67/15 0,8 0,01 0,02 0,04 t 300 
17. eCo vani, v-66/144 0,4 0,002 0,05 0,03 f + p 180 
18. lursmani vani, sam. 11, v-69/5 0,3 0,02 0,06 0,05 f + p 165 
19. lursmani vani, sam. 11, v-69/4 0,25 0,07 0,03 0,04 f + p 145 
20. lursmani vani, sam. 11, v-69/17 0,2 0,08 0,06 0,02 f + s 150 

21. 
lursmani vani, sam. 11, v-

69/158 
0,25 0,03 0,1 0,04 f + p 140 

22. lursmani vani, v-57/79 0,75 0,05 0,15 0,02 f + p 180 
23. lursmani vani, v-66/62 0,4 0,02 0,05 0,03 f + p 160 
24. kavi vani, v-66/71 0,5 0,03 0,23 0,04 f + p 175 
25. kavi vani, v-66/72 0,4 0,03 0,20 0,02 f + p 170 
26. tarani vani, v-66/580 0,6 0,01 0,05 0,01 t 270 

27. 
xelis 
tarani 

cixiagora, sat. 
komp. 

0,5 0,07 0,10 0,02 f + s 180 

28. lursmani 
cixiagora, sat. 
komp. 0,45 0,04 0,15 0,04 f + p 170 

29. lursmani cixiagora, sat. 
komp. 0,2-0,3 0,03 0,09 0,03 f + p 155 

30. lursmani cixiagora, sat. 
komp. 0,45 0,05 0,07 0,05 f + p 165 

31. blumi vani, qveda terasa 0,1-0,4 0,03 0,35 0,04 f + p 150 
32. blumi vani, qveda terasa 0,1-0,7 0,02 0,45 0,07 f + p 170 
33. blumi vani, qveda terasa 0,1-0,5 0,07 0,30 0,09 f + p 155 

 

* struqturuli mdgenelebi: 

f-feriti; p-perliti; s-sorbiti; t-trostiti; m-martensiti. 
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antikuri xanis naqalaqarze mopovebul, samSeneblo samuSaoebsa da 

arqiteqturul konstruqciebSi gamoyenebul rkina-foladis masalidan, 

gansakuTrebiT yuradRebas imsaxurebs kavi da lursmani, romelTa 

gansxvavebuli formisa da zomebis arseboba maT mravalmxriv daniSnulebas 

gansazRvravs. kavebi miRebulia rbili da naxevrad sali foladidan, 

normalizaciis procesis gavliT. xasiaTdeba optimaluri meqanikuri 

maCveneblebiT (170-180 HB). lursmnebi gansxvavebuli zomebiT, daniSnulebis 

Sesabamisad, ZiriTadad rbili foladidan, Termuli damuSavebis gareSea 

miRebuli, gamoyenebuli masalis meqanikuri Tvisebebi optimaluria. 

adgilobrivi qalaqis tipis samWedlo saxelosnoTa funqcionirebis 

damadasturebelia blumebis aRmoCenis faqti, romlebic monoliTuri 

naxevarfabrikatia, xasiaTdeba araerTgvarovani struqturiT da naxSirbadis 

araTanabari, zonaluri ganawilebiT. maTi Semdgomi damuSaveba, namzadad da 

nakeTobad formireba qalaqis daqvemdebarebaSi myof saxelosno ubanze 

xdeba. 

Zv. w. V-I ss. rkinis inventari, momdinare adreantikuri da elinisturi 

xanis naqalaqarebidan, Savi liTonwarmoebis maRal dones gansazRvravs, 

romelic specializebuli samWedlo-saxelosnoTa funqcionirebis 

Sesabamisia. specialuri daniSnulebis saomari da sameurneo iaraRis garda, 

farTod vrceldeba yoveldRiuri moTxovnilebis nivTebi, sagrZnoblad 

izrdeba warmoebis masStabebi. kvalificiuri xelosnis mier gamoSvebuli 

produqcia sasaqonlo saxes Rebulobs. rkina-foladis masala, 

mravalferovani liTonis sayrdenebis, samagrebis, kavebis, lursmnebis da 

sxva nakeTobebis saxiT, gamoiyeneba qalaqTmSeneblobaSi, arqiteqturul 

ansamblTa saZirkvlis, kedlebis da gadaxurvis sistemebis Sesaqmnelad. 

warmoebis moqmedebis seriuli principi, nakeTobaTa maRali xarisxi, mza 

produqciis daniSnulebisa da gamoyenebis sfero, Savi liTonis nawarmis 

mravalfunqciuri gavrcelebis maCvenebelia. amdenad, Zv. w. V-I ss. 

centraluri da dasavleT amierkavkasiis Savi liTonwarmoeba SeiZleba 

Sefasdes, rogorc rkinis kulturis sayovelTaod gavrcelebis periodi. 

amrigad, samxreT kavkasiis regionis Savi liTonis warmoebis 

Tormetsaukunovani istoriis manZilze gamoiyofa rkinis metalurgia-

liTondamuSavebis ganviTarebis oTxi safexuri: 

1. rkinis aTvisebis adreuli etapi (Zv. w. XII-XI ss.); 
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2. rkinis aTvisebis ganviTarebuli etapi (Zv. w. X-VIII ss.; 

3. rkina-foladis farTo gavrcelebis periodi (Zv. w. VII-VI ss.); 

4. rkinis kulturis sayovelTao gavrcelebis periodi (Zv. w. V-I ss.). 

rkinis kulturis ganviTarebis yvela safexurze, kavkasiis Savi liTonis 

warmoebis centrebi mWidrod ukavSirdeba evraziis uZvelesi rkinis 

warmoebis gaerTianebas, mniSvnelovan adgils ikavebs aRmosavleT xelTaSua 

zRvis da axlo aRmosavleTis regionalur kulturul-ekonomikur 

urTierTkavSiris sistemaSi. 
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4. SeniSvnebi saqarTvelos uZvelesi metalurgia-liTondamuSavebis 

istoriidan 

 

ukanasknel aTwleulebSi, arqeologiaSi sabunebismetyvelo da teqnikur 

mecnierebaTa miRwevebiT, interdisciplinuri kvlevis meTodebis intensiuri 

danergvis Semdeg, sagrZnoblad Seicvala Cveni informaciuli sfero 

saqarTvelos teritoriaze, winaistoriul xanaSi liTonebisa da 

Senadnobebis aRmoCenisa da aTviseba-damuSavebis Sesaxeb. 

SesaZlebeli gaxda istoriulad cnobili liTonebis gamoyenebis 

qronologiuri cxrilis dadgena. gairkva metalurgiis ganviTarebis 

calkeul periodSi SemuSavebul SenadnobTa Sesabamisi ligatura, maTi 

warmoebis teqnika-teqnologiis srulyofis dinamika. 

preistoriuli samyarosaTvis feradi liTondamuSavebis ganviTarebis 

sami safexuri, spilenZis metalurgiis, spilenZis fuZeze miRebuli 

xelovnuri Senadnobebis aTvisebis da specialuri Senadnobebis miRebis 

gaTvaliswinebiT, eqvemdebareba saerTo teqnikur-teqnologiur 

kanonzomierebas: pirveli safexuri – spilenZis warmoeba win uswrebs 

danarCen ors, Tumca uZvelesi liTonmwarmoebeli centrebisaTvis ucnobia 

misi erTiani sinqronulobis sakiTxi. xdeba meore da mesame safexurebis 

rigiTobis gadanacvleba, magram ganviTarebuli safexuris aTvisebis 

SemTxvevaSi, meliToneobis regioni aRar ubrundeba pirvandel periods. 

liTondamuSavebis istoriuli safexurebi mkacrad gansazRvravs ama Tu im 

kulturisaTvis damaxasieTebeli teqnikuri azris ganviTarebis dones. 

TviTnabadi da metalurgiuli spilenZis gamoyenebis safexuri kavkasiis 

regionebisaTvis Zv. w. V aTaswleulSi mTavrdeba. arqeologiuri liTonis 

Sesabamisad, ucnobia ufro  adreuli xanis brinjaos Senadnobis aTvisebis 

Sesaxeb; ar dasturdeba aseve Zv. w. II aTaswleulis periodis metalurgiuli 

gaerTianebis an meoradi warmoebis centris arseboba, romelic mxolod 

sufTa spilenZze muSaobda.  

samxreT kavkasiis uZvelesi metalurgiis da liTondamuSavebis miRwevad 

unda CaiTvalos Zv. w. IV aTaswleulis bolo da III aTaswleulis pirvel 

naxevarSi spilenZ-dariSxnis Senadnobis miReba, dariSxniani spilenZis (As ≤ 

2,0%) da dariSxniani brinjaos (As > 2,0%) saxiT. 
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Zv. w. III aTaswleulis meore naxevarSi da II aTaswleulis dasawyisSi 

tradiciuli dariSxniani brinjao icvleba klasikuri brinjaos sxmulebiT, 

rodesac tipuria metalurgiis masStabebis swrafi zrda, brinjaos 

warmoebis meoradi centrebis warmoqmna da seriuli warmoebis organizacia. 

winaistoriuli xanis saqarTvelo-kavkasiis brinjaos metalurgiaSi 

kalis farTod gamoyeneba ar niSnavs mxolod spilenZ-kalis binarul-

orkomponentiani Senadnobis warmoebas. Zv. w. II aTaswleulisaTvis 

niSandoblivia rTuli ligaturis brinjaos sxmulebis aTviseba. mza 

produqcia gamoirCeva maRali fizikur-meqanikuri maxasiaTeblebiT, 

mxatvrul-esTetikuri efeqtiT, liTonuri bzinvarebiT da ganumeorebeli 

ferTa gamiT. feradi liTonis warmoeba gansakuTrebul mxatvrul-

dekoratiul funqcias iZens. 

spilenZ-brinjaos warmoebis sinqronulad gansakuTrebuli yuradReba 

eqceva Zvirfas liTonebs. kavkasiaSi keTilSobili liTonebis da maTi 

Senadnobebis gamoyeneba dasturdeba Zv. w. III aTaswleulSi, maTi 

gavrceleba kidev ufro farTovdeba Zv. w. II aTaswleulidan. 

oqromWedlobis tradiciebi TvalsaCinoa antikur xanaSi. 

saqarTvelo-kavkasiis regionisaTvis arsebiTia feradi da Zvirfasi 

liTonebis metalurgia-liTondamuSavebis miRwevaTa kanonzomierebis 

Sesabamisad gansazRvruli istoriuli etapebi (sur. 3.59): 1. civWedva (Zv. w. 

V aTaswleulidan); 2. Termuli damuSaveba - cxeli Wedva (Zv. w. IV-III 

aTaswleulidan); 3. Camosxma Ria formis yalibebSi (Zv. w. IV-III 

aTaswleulis pirveli naxevridan); 4. Camosxma daxuruli formis yalibebSi 

da cvilis modeliT (Zv. w. III aTaswleulis meore naxevridan); 5. adidva (Zv. 

w. III aTaswleulidan); 6. furclovani Zvirfasi liTonebis gawneviT 

damuSaveba, rCilva, Zvirfasi qvebiT inkrustacia, gavarsi, Weduroba, kverva, 

aplikacia (Zv. w. II aTaswleulis pirveli naxevridan); 7. amalgamireba (Zv. w. 

II aTaswleulidan);8. gravireba (Zv. w. IX-VIII saukunidan); 9. moqlonva, Tegva, 

tvifrva (Zv. w. VI-V saukunidan).   

samxreT kavkasiis regionis rkinis kulturis aTviseba-ganviTarebis 

ZiriTadi safexurebia: 1. SenaduRi rkinis da quris foladis miReba- 

damuSaveba cxeli WedviT (Zv. w. XII-XI ss); 2. naxSirbadiani foladis miReba, 

qimiur-Termuli damuSaveba-cementacia (Zv. w. X-VIII ss); 3. foladis  

Termuli damuSaveba - wrToba, moSveba, normalizacia (Zv. w. VII-VI ss); 4. 
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Savi liTonis sayovelTao gamoyeneba da gavrceleba – xarisxiani foladi 

sabrZolo da sameurneo daniSnulebis iaraRis warmoebaSi, arqiteqturasa 

da qalaqTmSeneblobaSi (Zv. w. V-I ss). 

Zv.w. IV-I aTaswleulebis qronologiur sazRvrebSi funqcionire-badi 

samxreT kavkasiis feradi, Zvirfasi da Savi metalurgiis da 

liTondamuSavebis centrebis istoriuli ganviTarebis procesis dinamika. 

aRniSnuli periodis evraziis regionSi sinqronulad mimdinare kulturul-

ekonomikuri xasiaTis ZvrebTanaa orientirebuli da maTTan uSualo 

kavSirSi ganixileba: 

1. adrebrinjaos xanis dariSxniani spilenZisa da brinjaos inventari 

mxolod adgilobrivi warmomavlobis produqtia; 

2. Zv. w. III aTaswleulSi samxreT kavkasiaSi gavrcelebuli nikeliani da 

dariSxan-nikeliani brinjaos nawarmi samxreTuli, `urukis kulturuli 

eqspansiis~ gavleniT Semosul inovaciur nakads qmnis, liTonwarmoebis 

importia da ormdinareTis – axlo aRmosavleTis – anatoliis – kavkasiis 

kulturul urTierTobaTa amsaxveli; 

3. Zv. w. III aTaswleulis meore naxevris da Zv. w. II aTaswleulis 

kavkasiaSi kaliani brinjaos sxmulebis farTod gavrcelebis procesi 

brinjaos xanis kulturis ekonomikuri aRmavlobis mniSvnelovani movlenaa. 

kala-anTimoniani brinjaos nawarmis aTvisebiT, samxreT kavkasia-evraziis 

metalurgiuli warmoebis centrebi arsebiT pirobas qmnis kulturul 

miRwevaTa integraciisaTvis. amierkavkasiis brinjaos warmoebisaTvis 

liTonuri kala importis sagania (anatolia, Sua azia, CrdiloeT irani, 

aRmosavleT evropa), xolo anTimoni evraziis brinjaos warmoebis 

centrebSi kavkasiuri eqsportis meSveobiT unda iyos  gavrcelebuli; 

4. Zv. w. II aTaswleulis miwurulis da I aTaswleulis pirveli naxevris 

samxreT kavkasiis feradi liTonis damuSavebis centrebi ganviTarebis 

umaRles safexurs aRwevs. kolxur da centralur-amierkavkasiur 

kulturaTa Sesabamisi brinjaos nawarmi maRalxarisxovani (maRali da 

optimaluri legirebis sxmuli da naWedi masala) da mravalferovani 

(seriuli warmoebis sabrZolo da sameurneo daniSnulebis iaraRi, 

sakulto-saritualo funqciis mqone mxatvruli gravirebis nimuSebi) 

produqciiT regionis kulturul-ekonomikur potencials gansazRvravs; 
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5. Zv.w. VI-I saukuneebSi, rkina-foladis sayovelTao gavrcelebasTan 

dakavSirebiT, spilenZis fuZeze miRebuli Senadnobebi kargavs ra 

ekonomikuri ganviTarebis prioritetuli masalis funqcias, mniSvnelovan 

adgils ikavebs sakulto-saritualo daniSnulebis xelovnebis nimuSTa 

formirebaSi. aRsaniSnavia, adgilobrivi (kolxur-iberiuli) da elinisturi 

kulturis mxatvruli, feradi liTonwarmoebis Sesrulebis stilisaTvis 

damaxasiaTebeli, adamianTa da cxovelTa stilizebuli gamosaxulebebis 

miniaturuli modelebi, arqiteqturuli detalebisa da panTeonis 

calkeuli nawilebis Semkoba-gaformebisaTvis gansazRvruli skulpturuli 

formebi, qandakebebi, romlebic Zveli msoflios kulturuli samyaros 

arsebiTi nawilia; 

6. Suabrinjaos xanis nivTieri kulturis elementebSi warmodgenili 

originaluri formisa da daniSnulebis Zvirfasi liTonis unikaluri 

nawarmi adgilobrivi oqro-vercxlis sabadoTa aTviseba_damuSavebis 

adreul safexurs asaxavs. am periodis sakulto-saritualo nawarmis da 

samkaulis damzadebis teqnologiuri sqema (Weduroba, gawneva, rCilva, 

filigrani, gavarsi, inkrustacia), Taviseburi stili (formis 

originaluroba, naxazis mravalferovneba) daxelovnebul xelosanTa 

gaerTianebaTa arsebobaze miuTiTebs, romelTac antikuri xanis 

keTilSobil liTonTa damuSavebis cnobili skolebis arsebobis winapiroba 

Seqmnes; 

7. antikuri xanis saqarTvelos dawinaurebuli saqalaqo cxovreba, 

warCinebuli aristokratiis cxovrebis done, elinizmis kulturuli 

gavlena oqromWedlobis adgilobrivi skolis Seqmnas uwyobs xels. Zv. w. V-

I saukuneebis mxatvruli xelosnobis nawarmi torevtikis, Zvirfasi qvebis 

damuSavebis, saiuvliro saqmis brwyinvale masalas Seicavs. samkaulis erTi 

nawili (diadema, Tavsamkauli, sayure, yelsabami, mZivi, samajuri, beWedi da 

sxv.) Zvirfasi liTondamuSavebis axal mimarTulebas asaxavs, romelic 

erTiani mxatvrul-stilisturi da teqnikur-teqnologiuri TaviseburebebiT 

(Tegva, kverva, grexa, welva, cvara, amalgamireba da sxv.) gamoirCeva. 

saiuveliro saqmis mravalferovneba da mravalricxovneba warmoebis 

sasaqonlo xasiaTs gansazRvravs. 

kolxeTsa da iberiaSi gavrcelebuli samkauli, rTuli teqnologiuri 

SesrulebiT gadmocemuli kompoziciebi, maRalmxatvruli saiuveliro 
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nawarmi, oqro-vercxlis damuSavebis kultura Zvirfasi liTonebis 

moxmarebis mdgrad tradicias qmnis; 

8. saqarTvelo-kavkasiis regionSi meteorituli rkinisagan damzadebuli 

adgilobivi an importuli artefaqtis aRmoCenis faqti ar dasturdeba. 

adgilobrivi feradi liTondamuSavebis sawarmoo bazaze ganviTarebuli 

brinjaos metalurgia Zv. w. XII saukunidan rkina-foladis warmoebaze 

gadasvlis mniSvnelovan winapirobas qmnis; 

9. rkinis kulturis aTviseba-ganviTarebis Sefasebis kriteriumTa 

gaTvaliswinebiT, Zv. w. XII-I saukuneebis samxreT kavkasiis metalurgia-

liTondamuSavebis centrebi, funqcionirebis masStabiT da produqciis 

xarisxiT mWidrodaa dakavSirebuli evraziis uZveles Savi liTonis 

warmoebis sistemasTan; 

10. saqarTvelos paleometalurgia Zveli teqnikis istoriis 

gansakuTrebuli movlenaa, romelmac gaiara ganviTarebis uwyveti periodi 

Zv. w. IV-III aTaswleulebis mtkvar-araqsis kulturis brinjaos nivTieri 

masalis Semqmneli sazogadoebidan, gaibrwyina yorRanuli kulturis 

Zvirfasi liTondamuSavebis SedevrebiT, waruSleli kvali datova 

gvianbrinjaos xanis feradi liTonis nawarmis saxiT, farTo Tvalsawieri 

misca brinjaos klasikuri mxatvruli sxmulebisa da kosmiuri muzis 

gravirebuli masalis Seqmnis ideas, antikuri samyaros mSvenebas_qarTul 

oqromWedlobas, safuZveli daudo rkina-naxSirbadis SenadnobTa aTvisebasa 

da teqnikuri azris ganumeorebeli aRmavali svlis energetikas. uZvelesi 

qarTuli metalurgia damsaxurebul adgils ikavebs civilizebuli 

msoflios istoriul-kulturul miRwevaTa saganZurSi. 
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G. Inanishvili 

At the Sources of Georgia Metallurgy 

(4rd – 1st millenium B.C.) 

Abstract 

 

The archaeologically exposed on the territory of Georgia and duly studied  underground 

workings expressing mining-metallurgical activity, the objects depicting benefaction-procession of 

minerals obtained from ore-outcrops or the objects evidencing functioning of metallurgical 

workshops, are rather substantial artifacts for the history of technology.  They occupy adequate 

place in the integral system of the world civilization. 

Materials mirroring the history of ancient metallurgy and metal working of Georgia-Caucasus-

Fore Asia are stored in the written sources, are preserved in ethnographic life and are accumulated 

in the monuments of material culture connected with paleometallurgy. 

 The territory of the South Caucasus inhabited by metallurgic tribes known according to ancient 

oriental and the Antique written sources is the historical region of the old world where the art of 

obtaining and working of high quality copper-bronze and iron-steel was created. 

 The problem of existence, exposure and study of ancient metallurgical hearths on the territory 

of Caucasus - Fore Asia stood before the researchers of the 19th century. According to the data of 

one of the groups of those researchers the Caucasus is considered as one of the hearths of iron 

metallurgy in the world (J. Morgan, V. Abich, H.Quiring, Cl.Schaeffer et al.). 

By the beginning of the 20th century the great attention was paid to the issue of assimilation of 

metals used in the old world, including silver, copper and iron. The works of the known European 

researchers, specialists of history of metallurgy, accumulate materials depicting ancient mining and 

metallurgical activity, in which the activity of metallurgic tribes populating the territory of Fore 

Asia – Caucasus are allocated the deserved place (R.J.Forbes, H.Coghlan, L.Eitchison, 

H.Richardson, T.Rickard et al). 

Specific significance is attributed to the role of ancient Georgian tribes in a matter of 

production-assimilation of various metals, to the study of ethnic origin of Khalibs, Mosiniks, Tubals 

and Moskhs. 

The opinion is reigning that in the old world the South-East Black sea coast and Caucasus 

formed the center of treatment of precious, non-ferrous and ferrous metals and that this center 

brought definite impulse in a deed of cultural development of the countries of the Caucasus - Fore 

Asia – Mediterranean Sea in  pre-historic and historic periods. 
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Ethnographic material of the Caucasus connected with the monuments of precious, non-ferrous 

and ferrous metallurgy and metal working is one of the most essential for the study of issues of 

production-economic character of this branch. Hearths of metal working functioning on the territory 

of South Caucasus, preserved till now, metallurgical terminology preserved in the everyday life of 

Georgian people and in their traditions and legends and myths - are the signs inherent to rich 

traditions of metallurgy. 

Part of the history of metallurgy, connected with the ancient metal working centers of Fore 

Asia – Caucasus covers the common problems, in which the stages of assimilation-development of  

copper, iron and precious metals culture in the above stated regions is considered in synchrony. The 

general scientific opinion was formed about functioning of Georgia-Caucasus, as one of the 

important regions in the ancient metal working system in Eurasia. This opinion is made still more 

reliable by the material- cultural monuments giving extremely significant historical information 

about metallurgical manufacture exposed on the territory of South Caucasus. These are furnaces-

shops, forgeries. 

Geochemical map of metal bearing deposits of Georgia and Caucasus was drawn and studied 

on the base of geological data. Mineralization of ore outcroppings and the issue of composition of 

useful metals were studied and the possibility of their application in old manufacture was proved. 

Information bulletin of technical characteristics of copper, iron, antimony, arsenic and precious 

metals existing on the territory of Georgia was prepared in order to characterize ancient copper-

bronze and iron-steel manufacture. This is one of the first sources for the description of ore mining 

activity. 

By the provision of polycentral  system of formation and spreading of paleometallurgy in the 

Old World, the South Caucasus falls among the regions where there are the main natural conditions 

for the development of metallurgical activity/manufacture, presented in the form of resources of raw 

material (ore), fuel (charcoal) refractory clays and water. From the 3rd millenium B.C. the 

Transcaucasia is the region –manufacturer of precious and non-ferrous metals while from the end of 

the 2nd millenium B.C. it becomes the region –consumer of the production made of iron-steel. To 

present the complete scheme of the metallurgy development the copper, iron, antimony, arsenic, 

gold and silver deposits existing on this territory are considered which could have been used at 

various stages of metalworking. From times immemorial the local ore outcroppings of the above 

stated metals might have been the objects of extraction/exploitation. They cover some dozen 

various capacity deposits and are distinguished by genetic diversity. 

Metallogenic regions created in the process of historical formation, existing in the region of 

Georgia are united into some major structural units (provinces). These are the central Caucasus 
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range, its southern part, Adjara-Trialeti ore mineralization system. Each of these associations 

contains groups of ore outcrops possessing common geochemical properties, with spreading of 

relevant metal elements. Metals used in the past are distributed according to the provinces as 

follows: Central Caucasus Ridge - Cu, Fe, As, Zn, Pb, Au, Ag; southern part of the ridge: Cu, Fe, 

As, Zn, Pb, Sb, Au; Adjara-Trialeti system – Cu, Fe, Zn, Pb, Au, Ag. 

Geographical area of stretching of the ore system of Transcaucasia, their geological-chemical 

characteristics determine the sphere of activity of ore mining and metallurgical manufactures. 

Geographically close location of ore mining objects to the manufacture zones contributed to the 

creation of metallurgical hearths in the mountain, foothills and sea side zone. The 

monuments/objects connected with the development of ancient metallurgy on the territory of 

Transcaucasia were united into the system of homogeneous, similar principle schemes and 

engineering-technical characteristics. Mineralized objects dislocated on the south folds of the 

Central Caucasus (Abkhazia, Svaneti, Racha, Kakheti) and entrapped in the zone of Minor 

Caucasus (Kvemo Kartli, Adjara, Guria, Samegrelo) were expediently used for assimilation of 

metallurgy. 

Historical-economic data of the objects, which were conditioned by historical peculiarities of 

functioning of the ancient copper-bronze, iron-steel and precious metal treatment enterprises are 

most significant for determination of labor-organizational structure of old metallurgical 

manufacture, with the view of complex analysis of the main technological processes. 

Simultaneously some terms denoting metallurgical activity are essential. At the modern stage 

of study of history of metallurgy, work of mining-metallurgical amalgamations, proceeding from 

the principle of determination of technical means-technology of mining-metallurgical 

centers/unions, it is urgent to differentiate relevant terminology, associated with the problem of 

historical-metallurgical study of any definite metallogenic region. The used terminology should 

mirror the historical process to which the object under the study belongs. 

Major technical-technological characteristics of the process of metallurgical manufacture 

analogously affect the labor organization of obtaining and preparation of non-ferrous, ferrous and 

precious metals and their alloys. 

At the early stage of development of metallurgy in the Caucasus and in Georgia (4th –3rd 

millenium B.C.) one of the main sources of existence of metallurgist tribes was organization of the 

process of ore extraction, metalworking and making objects from metal. Complex process of 

assimilation of environmental conditions characteristic to the rudimentary period for ancient 

metallurgy, small scales of development of manufacture, conditioned the necessity of amalgamation 
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of production means into one system. Paleometallurgy of that period accumulates diverse empiric 

knowledge and experience connected with ancient geology, mining and metalworking. 

Tribes of early bronze cultures assimilate the vast geographical space exceeding the space 

necessary for just residence. They move deeply to the zone of foothills and mountainous 

environment and thus the natural space of metallogenic systems needed for the progress of 

metallurgical activity/manufacture is extended. A new sector of metal mineralization enters the area 

of residence of metallurgist tribes and treatment of these systems require surface prospecting of ore 

outcroppings, their practical application and assimilation of needed quantity ore. The process of 

isolation of one part of the population working in metallurgy from the other part is started. 

Appearance of the groups of people connected with mining only and with the process of metal 

making only is commenced. This other group consists of those dealing with secondary 

concentration of ore, burners of charcoal, those working at the forges. A metallurgical furnace, that 

is, industrial hearth is created on the spot where transportation of ore and fuel is easy to organize. 

By the next historical periods (2nd millenium B.C.) the major part of the population of 

metallurgist tribes is occupied in metal production and working. The essential historical process of 

isolation of casting and blacksmith's work from metallurgical manufacture is determined by two 

aspects. The first is directly connected with creation of excess product in the form of half-finished 

product, casts, ingots, which conditions focused separation of blacksmith's and casting works from 

the process of production of metal from ore. The second aspect is conditioned by strengthening-

extension of inter-tribal market relations with external world, when  natural  principles of economic 

development, high quality of ingots and cast products and growth of scales of manufacture require 

organization of widening of centers of secondary treatment –casting and blacksmith's workshops. 

In the process of perfection of metallurgical activity the small and large associations of various 

production capacities functioning in definite geographical spaces    are formed: 

"METALLURGICAL HEARTH". It possesses its own metallurgical manufacture; by its 

chronological and geographical limits it is a part of the area of more solid paleometallurgical 

association. Samples of manufacture are characterized by specific (different from others, isolated) 

topological and technological peculiarities, signs. Metallurgical hearth possesses its own zone of its 

technological scheme. 

In the South Caucasus, at various stages of development in Bronze Age, some metallurgical 

hearths/sites are distinguished. By the Late Bronze period on the south folds of the Central 

Caucasus there are metallurgical hearths of Abkhazia, Swaneti and Racha; on the Minor Caucasus 

there are – Chorokhi basin,  Adjara-Guria and Bolnisi-Dmanisi hearths. 
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"METALLURGICAL CENTER". It is a multi-hearth metalogenic region, is located in one 

geological-geographical space. It contains synchronically working some metallurgical hearths the 

production of which forms common-homogeneous image of the manufacture. The region is rich in 

ore mining resources and with the historical-metallurgical point of view, it can be attributed to 

permanently functioning objects. It can not be characterized by  cultural (ethnic) homogeneity along 

the epochs. 

"UNITED MINING-METALLURGICAL CENTER". Is characterized by historical-

metallurgical and geological-geographical data similar to "Metallurgical Center". Their difference is 

expressed in dimensions of production scales. Geographically the metallurgical center is in the 

mining-metallurgical association. Unity of some metallurgical centers forms large formation – 

"Mining-Metallurgical Association". In the system of paleometallurgy the Caucasus region is 

discerned as one of the united mining-metallurgical centers. 

"METALLURGICAL PROVINCE". It is the unity of some metallogenic geographical regions 

and it contains mining-metallurgical associations created by participation of the population of 

various ethnic-cultural origin. Metallurgical complexes associated in metallurgical province are 

characterized by the data of production means, which differ. The Caucasus is discerned as one of 

the mining-metallurgical associations of the metallurgical province of the cultural circle located 

around the Black Sea, known in the system of metallurgy of Eurasia. 

The above stated industrial categories describing labor-organization system/structure of 

metallurgical manufacture determine certain definite stages of historical development of mining- 

and metallurgical associations functioning in various geographical areas and various commercial-

economic spaces.  Some terms can be successfully used for description of the achievements of 

metallurgical centers functioning on the territory of Georgia as well as for evaluation of cultural 

achievements of the Caucasus - Fore Asia region. 

System of mining-metallurgical production is considered according to the historical-

metallurgical functioning of objects and according to industrial scales and geographical spreading 

the transitional system unites: metallurgical hearth (Abkhazia, Svaneti, Racha, Adjara-Guria, 

Bolnisi-Dmanisi, mountainous region beyond r. Alazani, Kakheti) – 

metallurgical center (Central Caucasus, Minor Caucasus)  

united mining-metallurgical center (Caucasus) 

metallurgical province (Circumpontium zone) – metallurgical industry of Old World (Middle 

Asia, Balkan, Mediterranean Sea basin, Egypt et al). 

Historical scheme of genesis-development of mining-metallurgical activity on the territory of 

Georgia is considered according to the objects existing in geographical space of spreading, which 
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conditioned the prospects of local metallurgical manufacture. From the 3rd millenium B.C.  those 

were the objects of complex treatment of copper, antimony, arsenic, iron gold and silver deposits. 

Assimilation and exploitation of non-ferrous, ferrous and precious metals on the territory of 

Georgia were performed in strict connection with the system of cultural associations of the 

Caucasus – Fore Asia.  Metallurgical manufacture, which was created on the base of local resources 

passed all stages of the period of early metals, starting from assimilation of copper oxide ores of 

Minor Caucasus (Eneolyth – Early Bronze Age) to the system of sulfide mineralization of the 

Central Caucasus, including (Middle and Late Bronze- Early Iron Age). 

Complex study of articles of metallurgical production of Georgia proved full conformity of the 

written sources to factual historical situation, which refers to the genesis of this branch of economy. 

Presence of the rich local metalogenic base conditioned creation of metallurgical hearths of Bronze 

Age. It became possible to develop those  sites into large metallurgical centers, according to the 

principle of integration into metallurgical provinces. 

The first half of the 3rd millenium is characterized by assimilation of copper-bronze metallurgy 

and expansion of industrial base on the territory of Georgia. These events were followed by 

assimilation of local copper carbonate (malachite, azurite), silicate (chrysocolla) ores and arsenic 

bearing complex copper ores. Ligature of bronze production of this period, respectively, was 

formed from the alloy of copper and arsenic bearing copper ores, where arsenic was the main 

alloying element. 

In the middle of the 3rd millenium resources of copper mineralization system of the Minor 

Caucasus were successfully processed. Non-ferrous metallurgy played the leading role in all-sided 

development of the society along the whole length of millenium history of cultural-economic 

development. 

Remnants of copper smelting and casting manufactures were exposed in the region of the South 

Caucasus, on the former places of Mtkvari-Araks culture. These were casting forms, copper rods, 

ingot fragments and others (Kvatskhelebi, Khizanaant Gora, Qjul-Tepe, Shengavith, Garni etc). 

The non-stop process of development of non-ferrous metalworking is the essential part of 

Mtkvari-Araks culture. It affects general development of paleoeconomics of this period.  The major 

characteristic elements of the alloy used in copper metallurgy are: 1. production of bronze mixed 

with arsenic; 2. wide concentration diapason of alloying element (As = 3,0-10,0 %); 3. 

technological scheme of making the objects by the use of forging, casting and casting-forging 

processes. 

Alongside with bronze artifacts alloyed with arsenic, which are inherent to Mtkvari-Araks 

culture of the 4th-2nd  millennium B.C., in the archaeological material exposed on the territory of 
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Georgia we find nickel- and arsenic-and-nickel-containing bronze articles. Bronze inventory of the 

same composition is found in synchronous monuments of the Caucasus-Asia Minor territory. 

Articles of nickel-containing bronze in the South Caucasus are known from the archaeological 

excavations of Georgia (Abanoskhevi, Khizanaant Gora, Samshvilde, Kvatskhela, Amiranis Gora, 

Kheltubani, Orchosani), Azerbaijan (Beiyuk-Kesik, Qiul-Thepe, Telmankeld) and Armenia (Tallin). 

The problem of origin of nickel-containing bronze is considered by us in the specter of 

economic development of inter-cultural influences of the well-known metallurgical centers of the 

Caucasus-Asia Minor of the Early Bronze period. 

Nickel-containing bronze inventory exposed in the region of the South Caucasus is less 

numerous than arsenic-containing bronze material and it occupies definite place in innovative 

stream taking origin in southern cultures. 

South Caucasus, by its geographical location and its cultural-strategic function, can be 

considered as a region assimilating and bearing the above stated culture impulses, which by its 

historical designation filled in the extreme northern section of the known “Uruque expansion” and 

created a road to communicate the world of cultural relations between two regions - that of the Near 

East –Anatolia – North Caucasus. 

The end of the 3rd millenium and transitional period of 3rd-2nd milleniums, as the age of 

transformation of cultures, is distinguished by significant achievements in non-ferrous 

metalworking. Great changes take place in metallurgy, assimilation of copper sulfide ores is 

commenced (mostly chalcopyrite is treated). Local arsenic (realgar, auripigment, arsenopyrite) and 

antimony (antimonite) ore outcroppings are treated. Alloy for metallurgical smelting consists of  

proportional distribution of copper, arsenic and antimony bearing ore samples.  Three component 

alloys (Cu/As/Sb) are formed consisting of arsenic (As = 4,0-12%) and antimony containing copper 

(Sb = 3,0-15%) with low melting eutectics and elevated casting properties. 

Technological and organizational changes which took place in non-ferrous metalworking are 

still more deepened in the first half of the 2nd millenium B.C.. The new alloying element unknown 

to that period is introduced into manufacture. This is tin. Ingots of tin bronze appear. In parallel 

with traditional copper-arsenic containing alloys the objects made of antimony-arsenic (Sb/As)- 

tin/arsenic- (Sn/As), antimony (Cu/Sb) and tin  (Cu/Sn) bronze are observed. 

Import of tin to the South Caucasus is apparent from the 2nd millenium B.C. Kolkhida 

metallurgical center of Western Caucasus is the communicating ring between the regions of the 

Fore Asia - Minor Asia, Mediterranean Sea zone and North Caucasus. Probably tin, bronze 

bars/ingots, ready production made of Colchis bronze was imported from definite metallurgical 

sites to North Caucasus. 
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Area of wide distribution of tin-antimony containing bronze inventory in the cultures of Eurasia 

in the 2nd millenium, geographical dislocation of tin and antimony deposits and factual data 

evidencing the functioning of objects of mining-metallurgical manufacture exposed there, makes 

real the fact that tin might have been the object of import for copper-bronze manufacture in 

Transcaucasua (Anatolia, North Iran, Middle Asia), while local antimony might have been found in 

bronze production centers of Eurasia thanks to Transcaucasian export in the form of metal 

antimony, antimony containing bronze casts, or in the form of ready product. In the 2nd millenium 

B.C. bronze metallurgy centers of Eurasia-Caucasus, by distribution of tin-antimony containing 

alloys create significant prerequisite for association of geographically close and far ethnic-cultural 

amalgamations, for integration of their cultural-economic achievements. 

The process of starting of functioning of secondary centers of bronze production is a very 

urgent change of technological-organizational character for non-ferrous metal production of the 2nd 

millenium. Due to the increased demand on bronze articles, for filling in the production vacuum, 

aside from the original metallurgical hearths, in synchrony with those hearths the  non-ferrous 

working shops located in foothills and plain zone start functioning. Newly created secondary 

treatment centers are supplied with copper ingots/bars and metal material necessary for alloying 

from the original metallurgical hearths (Abkhazia, Svaneti, Racha metallurgical hearths). Formation 

of ingots proceeds by preliminarily selected ligature, melting of the focused composition are 

conducted in crucibles, technological scheme of making articles becomes more complex. 

Secondary hearths of bronze production exposed on the territory of Western Georgia are of the 

first half of the 2nd millenium. These sites fill in and provide economy of the lowland with great 

quantity of non-ferrous metal production (artifacts from the manufacture complex of Pichora 

settlement mount, Ispan, Anaklia I-II, Ergeti, Namcheduri casting workshop). Secondary treatment 

hearths of copper-bronze, in the second half of the next stage of the development of bronze 

metallurgy and in the second half of the 2nd millenium B.C. played the function of high quality large 

industrial scale centers. 

In the second half of the 2nd millenium B.C. and in the beginning of the 1st millenium the non-

ferrous metal manufacture of Late Bronze Age reached the apex of its development. Some powerful 

hearths of bronze metallurgy of that period are known. Such industrial hearths functioned on the 

territory of both West and East Georgia, where two cultural associations – of Kolkhida and Central 

Transcaucasua were formed. In the Kolkhida culture area the metallurgical hearths of Adjara-Guria, 

Racha-Lechkhumi and Abkhazia are leading. In the space of the Central Transcaucasian culture 

bronze metallurgical hearths of Shida Kartli, Kvemo Kartli and Kakheti are known. The above 

stated industrial associations,  in the form of metallurgical complexes,  play significant  role with 
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the view of metalworking and creation of metal mass in great quantity. They provide the secondary 

manufacture hearths with copper bars, metal antimony, tin and arsenic. 

The function of secondary bronze treatment hearths becomes greater. Synchronically with 

functioning of metallurgical centers here we observe treatment of complex ligature alloys, casting 

of many designation objects, forging, creation of ready produce. Scales of bronze prodction-

treatment reach the diapason unheard till that time. Abundance of non-ferrous metal is proved by 

the increase of archaeological metal inventory found in former settlements and burial complexes, in 

accumulation of great quantity of ingots and treasures, in filling in the premises of worshipping 

places with the objects designed for cult rituals made of bronze et al. From all exposed artifacts one 

can distinguish leading forms of tools and decorations characteristic to each culture. 

Non-ferrous metal working shops are the specialized manufacture groups, in which highly 

skilled masters make several dozen designation and denomination articles.. Copper material is 

alloyed by tin, antimony, arsenic and lead; alloying element is used only in the form of a metal, 

which conditions obtaining of base material, bronze ingots of any desired composition by the use of 

complex technology treatment. In non-ferrous metal manufacture of the Late Bronze Age the 

preference is given to tin mixed bronze. Majority of the articles is obtained from tin alloy.  Its 

concentration in casts is selected according to the technological scheme of article making. In the 

cast samples tin content reaches 14-15%, for the forged material optimal is Sn = 7,0-10,0%. 

From the 8th century B.C. in the circle of Colchis culture, artistically engraved bronze articles 

are widely spread (Colchis axes, spear heads, daggers, buckles, arrow elements and others), with 

diverse décor, ornaments with geometrical-symbols prevail with the stylistic-zoomorphic images of 

animals and birds. Artistic forms are applied by means of deep engraving after casting; motivation 

is fused with plastic form of an object. Material is the specimens of the artistic mastership of 

Colchis culture. 

The event, exposure of "treasure"  characteristic to bronze manufacture of Late Bronze Age– 

Early Iron Age incite great interest. "Treasure" is the significant element for Colchis culture. At 

about 150 bronze treasures are found in the area of Colchis culture. In the Caucasus region treasures 

are characteristic mainly to Colchis and they fall within definite chronological frames (8th –7th cc 

B.C.). Treasures differ in bronze material composition and number of articles and their designation. 

Due to existence of abundant attributes of Colchis bronze production in treasures, they are known as 

"Smelters' treasures" or "Casters' ' treasures". 

From the 7th –6th cc B.C., at the background of intense assimilation of iron working, potential 

of copper-bronze manufacture significantly decreases, tradition of accumulation of treasures 

disappears together with the probability of their exposure. 



 149 

Objects made of precious metals (gold and silver material) found on the territory of Georgia are 

known from the monuments of Early Bronze Age. Their number tends to increase in the period that 

followed. In the first half of the 3rd millennium B.C.,  artifacts made of silver appear in the form of 

rods and spirals. Ancient gold ornaments are evidenced in the Sachkhere  monuments of the late 

Mtkvari-Araks culture (Koreti, Tsartsis Gora) and early kurgan  Bedenic stage rich burial mounds. 

We meet original form ornaments executed skillfully (beads, tubes. temple-rings, plates, twisted 

wire et al) and ritual inventory. 

By the end of the 3rd millennium B.C. and the first half of the 2nd millennium, in the area of 

Trialeti culture the highly skilled craft institute of precious metalworking was created covering  

artistic metalworking, jewelry, making jewelry articles. 

Original taste of artists-craftsmen and knowledge-experience in technique-technology of 

precious metalworking formed the grounds for Georgian jewelry. Local specimens of artistic craft 

made by high technique of chasing, filigree, stamping, soldering, incrustation - created the 

prerequisites for appearance of the well-known schools of noble metal working in antique and 

Middle Ages. 

In the rich inventory of the Middle Bronze Age, which are made by the use of specific, 

different technological scheme,  diverse form and ornament gold and silver shallow-body objects 

(silver and gold drinking bowls and cups) occupy distinguished position. Articles are made of 

whole sheet material and technological scheme of their making is construed on the principles of 

rotation created on horizontal axis lathe. Forms obtained by plastic deformation of precious metal 

plates, prove the knowledge of metalworking technique under pressure and corresponding skills-

and-experience. 

Achievements of metalworker-craftsmen, their technical-technological equipment, level of 

development of technical ideas refer to aesthetic demands of society residing in the South Caucasus 

in the 2nd millennium B.C. It developed and obtained perfect form, which is known as non-ferrous 

and precious metal archaeological objects. 

Highly developed level of jewelry of Middle Bronze Age found corresponding continuation in 

Antique Age Colchis and Iberia, where historical-cultural situation of the community contributed to 

new surge of development and perfection of jewelry art. This process was an expression of the 

general social-economic progress and high artistic refined demands, which was conditioned by 

advanced urban life of Antique Age Georgia. 

Artifacts exposed in the process of excavations of the known former towns of the 5th -1st  cc 

B.C. contain splendid materials of jewelry, toreutics, gems processing. It shows definite influence 

of Hellenist-Roman art, but it is based on traditions of artistic craft of local Middle Bronze and Pre-
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Antique Ages. It is clearly proved by specimens of jewelry found in archaeological monuments of 

Vani, Sukhumi, Bichvinta, Mtskheta, Akhalgori and others, where local, characteristic signs of 

noble metalworking – forms of decoration, form of decors, known schemes of technology of 

making are used. In multiple and diverse jewelry masterpieces we observe methods developed and 

established by local professional goldsmiths-craftsmen for artistic treatment of gold and silver. 

These methods are: casting-joining, impression, soldering, stretching under pressure, dew-retting, 

enameling, darkening and others. 

Ancient gold and silver objects exposed on the territory of the former Vani town are presented 

in the form of diadems, pendants, head adornments, ear-rings, necklaces, beads, tubes, incrusted 

ornaments, bracelets, rings, plates adorned with gold-dews. In local adornments a new direction was 

exposed in precious metal working too, which associated Colchis jewelry with Hellenic art. 

From the 6th century B.C. silver coin is widely spread in Colchis. It is called “Colchuri Tetri” 

and it circulated in the Black Sea coastal zone and on the central trade main, in the river Rioni 

basin. As a currency unit the coin expresses development of local trade-economic relations. Coins 

of various types and versions, of differentiated nominal system are known and as units of specific 

numismatic group, they are united into one Colchis model. In numismatic material of Colchis some 

nominals of “Colchuri Tetri” are knows. These are: tetra drachma, di-drachma, drachma, half 

drachma. 

Area of circulation of coins and correspondingly, orbit of their economic-trade relations 

coincides with Colchis kingdom territory. As integral equivalent of values Colchuri Tetri is the 

main unit of internal money turnover of the state. Coins were made in great quantity and served the 

market economy interests of Colchis Kingdom. 

Coins are minted from preliminarily casted and forged half-finished product. Sizes of 

plates/sheets and their starting volume are not homogeneous and fill in the pattern unequally. Level 

of pattern treatment is more or less optimal and is used under variable pressure. Image on both sides 

of a coin is moderately accurate, surface of circumference is matted, cracks are apparent. Silver 

material is pressed both by cold and hot plastic deformation. 

Intensified money circulation on the local market of Colchis kingdom provided realization of 

big amount of silver material in the form of coins. Silver production was attributed great 

significance for creation of the base for state economy; the process of political consolidation of 

local community was enhanced.  

In the system of paleometallurgy of the Late Bronze Age simultaneously three types of metal 

material were produced: bronze, meteorite and early iron. Both natural iron-nickel alloy and 

produced iron remain the precious rarity up to end of the 2nd  millennium B.C. If in the Asia Minor 
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– Mediterranean regions the tradition of getting familiar with meteorite iron is characteristic, in 

Transcaucasia cases of application of this material is not proved by archaeological materials. In the 

last centuries of the 2nd millennium on the base of production of highly developed local bronze the 

process of assimilation of ferrous metallurgy and metal tretment started in the Caucasus. 

The problem of assimilation of ancient iron culture is considered in the complex with copper-

bronze metallurgy and it is its immediate continuation. At the initial stage of iron metallurgy the 

influence of technical achievements of highly developed obtaining-treatment of bronze should be 

emphasized among technological issues of assimilation of iron metallurgy. Developed phase of 

bronze metallurgy (in case of application of copper sulfide ores that hardly yield to reduction) 

considering the complex physical-chemical and technological parameters of manufacture, greatly 

affected the process of transition from bronze manufacture to iron metallurgy. 

Furnaces used in iron manufacture exposed by archaeological excavations on the territory of 

Georgia, by their construction characteristics, are the furnaces of shaft type, which form 

permanently functioning stationary metallurgical objects. Their construction type was created on the 

base of accumulation of experience obtained as a result of the technological process of bronze 

metallurgy, which uses the optimal temperature scheme for reduction of iron from oxide ores, in 

distinct from extensive type furnaces used in East Europe iron metallurgy (characteristic for 

metallurgist tribes of Laten culture and later for ferrous metal working of Middle Europe region of 

Roman period). Transcaucasian intensive permanently operating metallurgical furnaces contain 

relatively simple structural elements for production and are characterized by economy of building 

material and workshop area. 

After concentration and preliminary roasting of ores with high concentration of iron, by the 

focused selection of the alloy proportion the metallization process (FeO→Fe) is improved. The well 

selected temperature regime (1000 oC – 1200 oC) provides maximal capacity of furnace in case of 

using both hematitic and magnetitic ores. 

The presence of mining base and local traditions of non-ferrous metal working at the final stage 

of bronze production contributed to the formation of early stage of assimilation of iron culture. The 

process of creation of local iron metallurgy, by its further non-stop industrial development, takes 

place in the 12th century B.C. Periods of functioning of certain definite metallurgical hearths were 

determined taking into consideration the furnaces for iron manufacture, dynamics of quantitative 

changes of construction elements, increase of industrial scales and the time of their functioning. 

1.Chronological diapason of functioning of Chorokhi metallurgical hearth is 10th –7th cc B.C.; 2. 

Chronological limits of existence of metallurgical hearth of Cholokh-Ochkhamuri are 11th –7th cc 

B.C. 3. Period of functioning of Supsa-Gubazeuli metallurgical hearth is from 12th century B.C. to 
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Antique Age, including. 4. Chronological limits of functioning of Khobi-Ochkhomuri metallurgical 

hearth are 11th 8th cc B.C. Thus, metallurgical hearths of iron metallurgy of Georgia function with 

non-stop industrial cycle from the 12th century B.C to Early Antique Age, including. 

Early Iron Age is characterized by common low level of metal processing, simple forms of 

objects and primitive scheme of forging. 

From the beginning of the 1st millennium B.C. the assortment of iron objects of everyday use 

increases, the forgery is advanced. Various designation objects are made by the improved 

technology. Soft and average strength steel material is used. Technological scheme changes 

according to the designation of objects. Principal tendency of application of thermal and chemical-

thermal treatment is observed. The 10th -8th centuries B.C. in the Transcaucasia can be considered as 

the developed Iron Age. 

In the 7th -6th centuries B.C. ferrous metal production centers of the west Transcaucasia join the 

integral system of iron production  of Transcaucasia.  In archaeological material the great quantity 

of iron inventory appears, one part of which is analogous to bronze prototypes. Quantitative 

increase of iron-steel objects is similarly typical for the whole region of Transcaucasia. Iron culture 

settles powerfully and makes great influence on the development of economy. The cycle of 

technological novelties of ferrous metal treatment is clearly expressed, which provides complex 

scheme of making production from the high quality steel.  Higher is the specialization level of 

forgeries, forms of serial production are introduced. Iron-steel objects completely replace copper-

bronze tools/weapons. This stage of development of iron culture corresponds to the period of its 

wide-scale assimilation. 

Process of concentration of workshop enterprises takes place in the political-administrative 

centers formed in the regions of Transcaucasia in the 5th -1st centuries B.C. The town workshop is a 

new phenomenon where the form of employment and quality of commodity goods undergo 

changes. At the same time the functioning shop sections are formed in some distance from the 

towns. These are the solid specialized amalgamations, which bear function of trade centers as well. 

Simultaneously functioning urban workshop and regional forgery centers form the integral system 

of ferrous metal production centers of Antique Age. 

Iron samples known from the former towns of the 5th -1st centuries B.C., alongside with the 

specific designation weapons and medicinal tools are presented in the form of everyday designation 

objects. Iron-steel material in the form of diverse metal supports, pillars, hooks, nails and other 

objects are used in urban building for making foundations for architectural ensembles, walls and 

roofing systems. The produced goods acquire commodity image. High quality of objects, serial 
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principle of manufacturing, wide sphere of product designation and application is a sign of 

universal assimilation-application of iron culture. 

One can distinguish four periods of industrial-economic development of workshops on the base 

of periodical increase of industrial scales of iron production furnaces and metal treatment 

workshops functioning on the territory of Georgia: 

1. Assimilation of iron metallurgy (12th –10th cc B.C.). 2. Technological perfection of 

production cycle of metallurgy (10th –8th cc B.C.). 3. Intense assimilation of metallurgical 

production (7th –6th cc B.C.). 4. Cardinal technical-technological transformations of iron-steel 

manufacture (5th –1st cc B.C.). 

Dynamics of the process of assimilation-spreading of iron culture in the 12th –1st centuries B.C. 

on the territory of Georgia depends on the ascending principle of development of technical 

knowledge. At the same time it suffers qualitative and quantitative changes at each stage of 

civilization, with relevant technical-technological, impulsive progresses, which contribute to the 

achievements in ferrous metallurgy and metalworking in the whole region of the Caucasus. 

In the 12th –1st cc B.C. iron manufacture hearths of the South Caucasus contribute to 

development of ferrous metal manufacture system in Eurasia. Stages of development of some 

centers of iron metallurgy and metalworking of Eurasian system, on the base of analysis of the 

available archaeological iron material, somewhat differ according to separate regions of the system. 

According to the presented data iron metallurgy and metalworking hearths of the South 

Caucasus are closely connected with the ancient iron manufacture system of Eurasia from 12th 

century B.C. Caucasus, in the historical-economic association of Mediterranean Sea and Minor Asia 

regions is one of the main rings in the early assimilation and development of iron manufacture.. Its 

industrial potential is rather significant in 10th –8th centuries B.C. The apex of development of iron 

culture corresponds to the 6th century B.C., the period of intense assimilation of iron in the region. 

Articles of that period made of ferrous metal leave the limits of iron metallurgic centers of Caucasus 

and spread to the region of Near East. Industrial scales of iron-steel of Antique Age and the quality 

of articles determine the high level of ferrous metallurgy and metalworking. 
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Г. Инанишвили 

У истоков металлургии Грузии 

(IV-I тыс. до н. э.) 

 

Резюме 

Изученные на территории Грузии древнейшие, объекты металлургического производства 

являются большим достижением истории техники и занимают надлежащее место в системе  

мировой цивилизации. 

Материалы, воспроизводящие картину истории древнейшей металлургии и 

металлообработки Грузии -  Кавказа – Передней Азии, содержатся в письменных 

источниках, сохранились в этнографическом быту и собраны в памятниках материальной 

культуры, относящихся к палеометаллургии. 

Согласно древневосточным и античным письменным источникам, территория Южного 

Кавказа, заселённая племенами известных металлургов, представляет исторический регион 

создателей искусства получения – обработки высококачественной меди-бронзы и железа-

стали в Древнем мире. 

Проблема существования, обнаружения и изучения древнейших металлургических 

очагов на территории Кавказа-Передней Азии стояла перед исследователями XIX века. По их 

данным Кавказ признан одним из очагов металлургии железа в Древнем мире (Ж. Морган, В. 

Абих, Г. Квиринг, К. Шефер и др.). 

В работах известных европейских учёных В начале  XX  века, специалистов по истории 

металлургии, собраны материалы, воспроизводящие картину древнейшего 

металлургического производства, где заслуженное место отведено деятельности племён 

металлургов, проживавших на территории Передней Азии – Кавказа (Р. Форбс, Г. Коглан, Л. 

Эйчисон, Г. Ричардсон, Т. Рикард и др.). 

Особое внимание уделяется определению роли древнейших грузинских племён в деле 

производства – освоения различных металлов, исследованию этнического происхождения 

халибов, мосиников, тубалов и мосхов. 

Упрочилось мнение, что Юго-Восточное побережье Чёрного моря и Кавказ являлись 

центрами обработки драгоценных, цветных и чёрных металлов в Древнем мире, определяли 

движущий импульс в деле культурного развития стран Кавказа – Передней Азии – 

Средиземноморья в доисторический и исторический периоды. 

Кавказские этнографические материалы, связанные с памятниками, цветной и чёрной 

металлургии и металлообработки, являются одними из имеющихся материалов для 
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исследования производственно-экономических вопросов этой отрасли. Дошедшие до нас на 

территории Южного Кавказа действующие очаги металлообработки, сохранившиеся в быту 

и обычаях грузинского народа терминология, являются показателями больших 

металлургических традиций. 

Период истории металлургии, связанный с древнейшими центрами металлопроизводства 

Передней Азии–Кавказа, охватывает основные ступени освоения-развития и обработки меди, 

железа и драгоценных металлов являются важными металлогенными регионами в системе 

древнейшей металлообработки Евразии.  

Изучена и составлена геохимическая карта металлосодержащих месторождений Грузии 

и Кавказа, исследован вопрос минерализации рудных выходов и содержания полезного 

металла, установлены возможности использования их для древнего производства. 

С целью характеристики древнейшего производства меди-бронзы и железа-стали 

составлен информационный бюллетень технических данных существующих на территории 

Грузии месторождений меди, железа, антимония, мышьяка и драгоценных металлов. 

Согласно полицентрической системе зарождения - распространения палеометаллургии в 

Древнем мире, Южный Кавказ является регионом, где созданы необходимые основные 

природные условия для развития металлургического производства (в  виде ископаемых 

(руда), топлива (древесный уголь), огнеупорной глины и водных ресурсов). С III тыс. до н.э. 

Южный Кавказ представляет собой металлургический центр, производящий драгоценные и 

цветные металлы, а с конца II тыс. до н.э. он является регионом, потребляющим готовую 

продукцию из железа-стали. Для представления полной схемы развития местной 

металлургии, рассмотрены существовавшие здесь месторождения меди, железа, антимония, 

мышьяка, золота и серебра, которые могли быть использованы в древнем 

металлопроизводстве. Рудные выходы указанных металлов с древнейших времён 

представляли собой объекты разработок; они содержат несколько десятков различной 

мощности месторождений и отличаются генетической однообразностью. 

Металлогенные районы Грузии объединяются в несколько основных структурных 

единиц (провинций): Центральный Кавказский хребет, его Южная часть, Аджаро-

Триалетская рудная система. Каждое объединение содержит группы рудных выходов, 

характеризующихся геохимической своеобразностью, распространением соответствующих 

металлических элементов. Использовавшиеся в прошлом металлы, согласно провинциям, 

распределяются следующим образом: Центральный Кавказский хребет: Cu, Fe, As, Zn, Pb, 

Au, Ag; Южная часть хребта –  Cu, Fe, As, Zn, Pb, Sb, Au; Аджаро-Триалетская система –  Cu, 

Fe,  Zn, Pb, Au, Ag. 
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Географический ареал распространения Закавказской системы оруднения, её геолого-

геохимические данные определяют сферу действия существовавшего на этих территориях 

древнейшего металлургического производства. Географическая близость горнорудных 

объектов к производственным зонам способствовала созданию рудоперерабатывающих и 

металлургических очагов в горных, предгорных районах и в полосе морского побережья. 

Памятники древнейшей металлургии на территории Закавказья, схожие принципиальными 

схемами работы и инженерно-техническими характеристиками, объединяются в однородную 

систему. Рудные объекты, расположенные на южных склонах Центрального Кавказа 

(Абхазия, Сванетия, Рача, Кахетия) и в зоне Малого Кавказа (Нижняя Картли, Аджария, 

Гурия, Мегрелия)  целесообразно использовались для освоения металлургии. 

Для определения организационной структуры древней металлургии, с целью 

комплексного анализа основных технологических процессов, особое значение имеют их 

историко-экономические данные, которые вытекают из своеобразия функционирования 

древнейшего производства обработки меди-бронзы, железа-стали и драгоценных металлов. 

На этапе современного исследования истории металлургии важны некоторые 

определяюшие термины производства. вытекающие из определения технико-

технологического аспекта и соответствующей дифференциации, связанной с проблемой 

историко-металлургического изучения того или иного металлогенного региона. 

Использованный термин отражает тот исторический процесс, который относится к объекту 

исследования. 

На раннем этапе развития металлургии на Кавказе и в Грузии (IV-III тыс. до н.э.) одним 

из основных источников существования племён металлургов являлась организация процесса 

обнаружения руды, получение металла и изготовление готовой продукции. Трудный процесс 

освоения внешней среды, характерный для периода зарождения древнейшей металлургии, 

малые масштабы развития производства, производственная возможность обуславливают 

необходимость объединения в одну систему. Палеометаллургия этого периода объединяет 

многостороннее эмпирическое знание – опыт, связанное с процессами древнейшей геологии, 

горного дела и получения металла. 

Племена – носители раннебронзовой культуры осваивают нужное для заселения гораздо 

большее географическое пространство. Они перемещаются в полосу предгорья и в глубину 

горной среды. Для развития металлургического производства расширяется естественное 

пространство необходимой металлогенной системы. В ареал расселения племён металлургов 

входит новая часть систем металлооруднения. Начинается отделение занятой в металлургии 

части населения, появляются отдельные  группы людей, связанных с горнорудным делом и 
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непосредственно с процессом получения металла – вторичного обогащения руды, заготовки 

древесного угля, работы с производственным горном. Металлургический горн, 

производственный очаг устраивается в близи расположения руды и топлива. 

В последующие исторические периоды (II тыс. до н.э.) основная часть населения племён 

металлургов связана с получением и обработкой металла. Существенный исторический 

процесс отделения горно-металлургических центров от вторичного металлургического 

производства непосредственно связан с изготовлением избыточного продукта в виде 

полуфабрикатов, заготовок, отливок, слитков, что влечёт за собой целесообразное появление 

мастерских специального литья и кузнечного дела. Межплеменные рыночные 

взаимоотношение с внешним миром, закономерные процессы экономического развития, 

высокое качество отлитой и выкованной продукции, рост масштабов производства, требуют 

организации расширения – вторичных центров литейного дела и кузнечного производства. 

В процессе совершенствования металлургического производства, образуются в 

определенной географической среде функционирующие малые и большие производственные 

объединения. 

«Металлургический очаг» содержал собственное металлургическое производство. В 

хронологических и географических границах своей продукции он входил в ареал более 

крупного палеометаллургического объединения. Образцы производства характеризуются 

особыми (отличающимися, отделяющими от других) типологическими и технологическими 

признаками, своеобразностями. Металлургический очаг создаёт собственную зону влияния 

своей технологической схемы. 

В масштабе Южного Кавказа на разных этапах развития бронзового периода выделяется 

несколько металлургических очагов. В позднебронзовом периоде на южных склонах 

Центрального Кавказа существовали Абхазский, Сванский и Рачинский металлургические 

очаги; на Малом Кавказе – очаги Чорохского бассейна, Аджарии-Гурии и Болниси-Дманиси. 

«Металлургический центр» представляет собой многоочаговый металлогенный регион и 

располагается в одном геолого-географическом пространстве, содержит несколько 

синхронно действующих металлургических очагов, продукция которых создаёт 

производство однородного характера. Регион, богатый горнорудными ресурсами, и с 

историко-металлургической точки зрения, можно считать постояннодействующим объектом. 

Для металлургического центра не характерна одинокультурная (этническая) однородность. 

 «Горно-металлургический объединённый центр» характеризуется такими же историко-

металлургическими и геолого-географическими данными, как и «металлургический центр». 

Их различие состоит в величине масштабов производства. Металлургический центр 
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географически входит в состав горно-металлургического объединения. Совокупность 

нескольких металлургических центров образует крупное «Горно-Металлургическое 

объединение». В системе палеометаллургии Евразии регион Кавказа рассматривается как 

один из горнометаллургических объединённых центров. 

«Металлургическая провинция» представляет собой объединение нескольких 

металлогенных географических регионов, в состав которых входят горно-металлургические 

объединения, созданные при участии населения различного этнокультурного 

происхождения. Металлургические комплексы, объединённые в металлургическую 

провинцию, характеризуются отличающимися данными производственной возможности. 

Кавказ считается одним из горнометаллургических объединений, в составе известной 

металлургической провинции Причерноморского культурного круга. 

Вышеуказанные производственные категории определяют отдельные ступени 

исторического развития функционировавших металлургических объединений в различном 

географическом ареале и торгово-экономическом пространстве. Отдельные термины можно 

успешно использовать как для доказательства достижений действующих на территории 

Грузии металлургических центров, так и для оценки культурных достижений региона 

Кавказа – Передной Азии. 

Система горно-металлургических производств рассматривается соответственно 

историко-металлургическому функционированию памятников, и с учётом производственных 

масштабов и географического распространения: Металлургический очаг (Абхазия, Сванетия, 

Рача, Аджария, Болниси-Дманиси, Горная Кахетия за рекой Алазани) – Металлургический 

центр (Центральный Кавказ, Малый Кавказ) – Горно металлургический объединённый центр 

(Кавказ) – Металлургическая провинция (Зона Циркумпонтиума) – Металлургическое 

производство Древнего мира (Средняя Азия, Балканы, бассейн Средиземного моря, Египет и 

т.д.). 

Историческая схема зарождения–развития металлургии на территории Грузии 

рассматривается с учётом изученных памятников, размещённых в географическом 

пространстве существовавшей здесь металлургической системы, которые обуславливали 

перспективы местного горно-металлургического производства. С III тыс. до н.э. они 

представляли собой объекты комплексной обработки месторождений меди, антимония, 

мышьяка, железа, золота и серебра. 

Освоение и обработка цветных, чёрных и драгоценных металлов на территории Грузии 

проходили в тесной связи с системой культурного объединения Кавказа-Передней Азии. 

Металлургическое производство, созданное на базе местных ресурсов, прошло все этапы 
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периода ранних металлов, от освоения медных оксидных руд Малого Кавказа (энеолит-

ранняя бронза) до системы сульфидного орудинения Центрального Кавказа включительно 

(средне и позднебронзовоый – раннежелезный период). 

Комплексное, исследование памятников металлургического производства Грузии 

показывает полное соответствие письменных источников с фактическим историческим 

развитием, что воспроизводит картину генезиса экономики этой отрасли. Существование 

богатой местной металлургической базы обусловило создание металлургических очагов 

бронзового периода. Стало возможным их развитие в качестве крупных металлургических 

центров в составе металлургических провинций по принципу интеграции. 

Первая половина III тыс. до н.э. на территории Грузии характеризуется освоением 

медно-бронзовой металлургии и расширением производственной базы. Этим явлениям 

сопутствует комплексное освоение местных медных карбонатных (малахит, азурит), 

силикатных (хризокола) и мышьяковисто-медных руд. Лигатура бронзового производства 

этого периода формируется соответственно из шихты медных и мышьяксодержащих медных 

руд, мышьяк представляет собой основной легирующий элемент. 

В середине III тыс. до н.э. успешно использовались существующие ресурсы в системе 

медного орудинения Малого Кавказа. На протяжении тысячелетней истории культурно-

экономического развития, цветная металлургия выполняла руководящую роль во 

всестороннем развитии общества. 

В регионе Южного Кавказа на поселениях Куро-Аракской культуры обнаружены 

остатки медного плавильного и литейного производства: литейные формы, медные бруски, 

фрагментны отливок и др. (Квацхелеби, Хизанаант-гора, Кюль-тепе, Шенгавит, Гарни и т.д.). 

Существенной частью Куро-Аракской культуры является процесс непрерывного 

развития обработки цветных металлов, что определенно влияло на общее развитие 

палеоэкономики этого периода. Основными характерными элементами сплава, 

использовавшегося в медной металлургии, являются: 

1.  Производство мышьяковой бронзы. 

2.  Широкий концентрационный диапазон легирующего элемента (As=3,0-10,0 %). 

3.  Технологическая схема изготовления бронзовых изделий с использованием 

процессов ковки, литья и литья-ковки. 

Наряду с характерными для культуры Куры-Аракса IV-III веков до н.э. изделиями из 

легированной мышьяком бронзы в  найденном на территории Грузии  археологическом 

материале появляются предметы из никелевой и мышьяково-никелевой бронзы. Бронзовый 
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инвентарь такого же  химического состава распространен в обнаруженных на территории 

Кавказа - Малой Азии синхронных памятниках. 

Предметы из никелевой бронзы  на Южном Кавказе известны из археологических 

раскопок в Грузии (Абаносхеви, Хизанаанис Гора, Самшвилде, Квацхела, Амиранис Гора, 

Хелтубани, Орчосани), Азербайджане (Беюк-Кесик, Киул-Тепе, Телманкелды) и Армении 

(Талин). 

Вопрос происхождения никелевой бронзы мы рассматриваем в сфере экономического 

развития известных металлургических центров Кавказа-Передней Азии раннего бронзового 

периода и взаимовлияния культур. 

Обнаруженный в регионе Южного Кавказа инвентарь из никелевой бронзы, по 

сравнению с  материалом предметов из мышьяковой бронзы, представлен в меньшем 

количестве и занимает определенное место в проистекающем из южных культур 

инновационном потоке . 

По своему географическому положению и культурно-стратегической функции Южный 

Кавказ можно считать регионом освоения и проведения указанных культурных импульсов, 

который по своему историческому назначению наполнял крайнюю северную часть известной 

«Урукской экспансии», создавал соединяющий путь  Двуречья- Ближнего Востока-

Анатолии-Северново кавказа. 

Конец III тыс. и переходный период III-II тыс. до н.э. как период культурной 

трансформации выделяется важными достижениями в обработке цветных металлов. 

Серьёзные перемены происходят в металлургии, начинается освоение сульфидных медных 

руд (в основном, обрабатывается халькопирит). Обрабатываются местные мышьяковые 

(реалгар, аурипигмент, арсенопирит) и антимониевые (антимонит) рудные выходы. Шихта 

металлургической плавки составлена пропорциональным распределением образцов медной, 

мышьковой и антимониевой руды. 

Из совместного материала мышьяковой (As=4,0 – 12%) и антимониевой (Sb=3,0-15%) 

бронзы производится трёхкомпонентный (Cu/As/Sb) сплав низкоплавкой эвтектики и 

возросших литейных свойств. 

Технологические и организационные перемены произошедшие в обработке цветных 

металлов ещё более углубляются в первой половине II тыс. до н.э. В производство заходит до 

тех пор неизвестный новый легирующий элемент в виде олова, появляются отливки 

оловянной бронзы. Параллельно с традиционным медно-мышьковым сплавам, входят в 

употребление предметы, полученные из антимониево-мышьковой (Sb/As), оловянисто-

мышьяковой (Sn/As), антимонииевой (Cu/Sb) и оловяной (Cu/ Sn) бронзы. 
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Импорт олова на Южный Кавказ становится заметным со II тыс. до н.э. Колхидский 

металлургический центр Западного Закавказья представляет собой связующее звено между 

регионами передней Азии – Малой Азии – Средиземноморского побережья и Северного 

Кавказа. Предположительно, что из отдельных очагов бронзового производства Колхиды на 

Северный Кавказ в виде импорта поступали олово, бронзовые слитки, готовая продукция. 

Во II тыс. до н.э. в среде Евразийской культуры ареал широкого распространения 

инвентаря из олово-антимониевой бронзы, географическое расположение месторождений 

олова и антимония на континенте и фактические данные функционирования обнаруженных 

здесь памятников горнометаллургического производства, создают реальность, что для 

медно-бронзового производства Закавказья олово представляет собой предмет импорта 

(Анатолия, Северный Иран, Средняя Азия), а местный антимоний в центрах бронзового 

производства Евразии должен был встречаться посредством закавказского экспорта в виде 

металлического антимония, отливок антимониевой бронзы или готовой продукции. Во II 

тыс. до н.э. центры евразийско-кавказской бронзовой металлургии распространением олово-

антимониевого сплава создавали условие для связи географически близких и отдалённых 

этнокультурных объединений, для интеграции их культурно-экономической деятельности. 

Во II тыс. до н.э. в производстве цветных металлов важной переменой технолого-

организационного характера является процесс начала функционирования вторичных центров 

бронзового производства. Соответственно возросшей потребности на бронзовую продукцию, 

с целью заполнения производственного вакуума в отдалении от первичных 

металлургических очагов, синхронно с ними начинают работать мастерские по обработке 

цветных металлов, расположенные в предгорье и зоне равнины. Вновь созданные центры 

вторичной обработки запасаются из первичных металлургических очагов (Абхаские, 

Сванские, Рачинские металлургические очаги) полученными медными слитками и 

металлическим материалом, необходимым для легирования. Формирование литья 

происходит заранее выбранной лигатурой, проводятся по целесообразной рецептуре 

тигельные плавки, усложняется технологическая схема изготовления предмета. 

Появившиеся на территории Западной Грузии вторичные очаги бронзового 

производства, которые заполняют и запасают экономику равнины большим количеством 

продукции цветных металлов, датируются первой половиной II тыс. до н.э. 

(производственный комплекс Пичорского жилого холма, объекты литейных мастерских 

Испани, Анаклии I-II, Эргети, Намчедури). Очаги вторичной обработки меди-бронзы на 

следующем этапе развития бронзовой металлургии, во второй половине II тыс. до н.э., 

выполняют функцию высококачественных центров большого производственного масштаба. 
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Во второй половине II  и I тыс. до н.э. развитие производства цветных металлов 

позднебронзового периода достигает высочайшей ступени. В этот период известны 

несколько мощных очагов бронзовой металлургии. Такие производственные очаги 

функционировали на территории как Западной, так и Восточной Грузии, где формируются 

два культурных объединения – Колхидское и Центральнозакавказское. В ареале Колхидской 

культуры выдвигаются металлургические очаги Аджарии-Гурии, Рачи-Лечхуми и Абхазии. 

В среде Центральнозакавказской культуры известны очаги бронзовой металлургии 

Внутренней Картли, Нижней Картли и Кахетии. Указанные производственные объединения, 

в виде металлургических комплексов, несли важную нагрузку своего предназначения 

создания массы металла в большом количестве. Они снабжают очаги вторичного 

производства медными производственными слитками, металлическим антимонием, оловом и 

мышьяком. 

Ещё более  расширяется функция очагов вторичной обработки бронзы. Синхронно с 

действием металлургических центров здесь происходит обработка сплава сложной лигатуры, 

отливка предметов многообразного предназначения, ковка, изготовление готовой продукции. 

Масштабы бронзового производства-обработки достигают волшого диапазона. Общее 

изобилие цветного металла иллюстрируется  с помощью увеличения количества 

многообразного археологического металлического инвентаря, происходящего из поселений 

и могильных комплексов, накоплением большого количества слитков и кладов, заполнением 

хранилищ святилищ изготовленным из бронзы предметами, предназначенными для 

культового ритуала и т.д. Становится возможным из общей выпущенной продукции 

выделить для каждой культуры ведущие формы характерных орудий и украшений. 

Мастерские по обработке цветного металла представляют собой специализированные 

производственные группы, где высококвалифицированными мастерами изготавливаются 

предметы нескольких десятков назначений и названий. Бронзовый материал легируется 

оловом, антимонием, мышьяком, свинцом; легирующий элемент используется только в 

металлическом виде, что обуславливает получение основы материала, сложную 

технологическую переработку меди и бронзового литья всевозможного состава. В 

позднебронзовом производстве цветного металла предпочтение отдаётся оловянной бронзе, 

большую часть предметов получают из оловянного сплава. Его количество в литье 

выбирается соответственно технологической схеме изготовления  предмета. В отлитых 

образцах содержание олова достигает 14-15%, для кованного материала оптимальным 

является содержание Sn=7,0-10,0%. 
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С VIII в. до н.э. в Колхидском культурном круге широко распространяются  

художественно гравированные предметы (колхидские топоры, наконечники копий, кинжалы, 

пряжки, наконечники стрел и др.) с многообразным декором, преобладает геометрически-

символический орнамент в виде стилистически – зооморфного изображения животных и 

птиц. Художественные формы нанесены после отливки глубокой гравировкой, мотивы 

сливаются с пластической формой предмета. Материал представляет собой образцы 

художественного мастерства Колхидской культуры. 

Большой интерес вызывает в период поздней бронзы-раннего железа характерное для 

бронзового производства явление – факт обнаружения «кладов». «Клад» Колхидской 

культуры является важным элементом. В ареале Колхидской культуры обнаружено до 150 

бронзовых кладов; «клады» в регионе Кавказа, в основном, характерны для Колхиды и 

относятся к определённым хронологическим рамкам (XVIII-VII вв. до н.э.). В составе кладов 

количество и назначение бронзового материала и предметов различное. Из-за присутствия в 

кладах большого количества атрибутов колхидского бронзового производства, их 

упоминают под названием «клады плавильщика» или «клады литейщика». 

С VII-VI вв. до н.э., после широкого освоения железа чувствительно сокращается 

потенциал медно-бронзового производства, исчезает традиция накопления «кладов» и 

возможность их обнаружения. 

Изготовленные на территории Грузии предметы из драгоценного металла (золота и 

серебра) известны из памятников раннего бронзового века. Их количество увеличивается  в 

последующем периоде. В первой половине III века до н.э. появляются артефакты, 

изготовленные из серебра в виде стеблей и спиралей. Древнейшие золотые украшения 

подтверждаются памятниками  Сачхерской поздней Кура-Аракской культуры (Корети, 

Царцис Гора) и богатых  могильниках беденского этапа ранних курганов. Встречаются 

выполненные с высоким мастерством украшения оригинальной формы (бусы, трубки,  

височные  кольца, пластинки, витая проволока и др.) и ритуальный инвентарь. 

В конце III тысячелетия  и  первой половине II тысячелетия до н.э.  в ареале триалетской 

культуры формируется  институт высококвалифицированных мастеров обработки 

драгоценных металлов – художественная обработка металла, золота, ювелирное дело. 

Редкий вкус мастеров-художников и знание техники и технологии, опыт обработки 

драгоценных металлов заложили основу  грузинского ювелирного дела. Изготовленные  в 

высокой технике  чеканки, филиграни, штамповки, пайки и инкрустации, образцы местного 

художественного искусства создали предпосылку для существования известных школ 

обработки благородных металлов в античности и средних веках. 
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Из богатого инвентаря средне-бронзового периода, изготовленного  по особой 

технологической схеме, видное место занимают золотые и серебряные полые изделия 

различной формы и орнаментов (серебряные и золотые кубки и чаши). Предметы 

изготовлены из цельного листового материала и технологическая схема их изготовления 

построена на принципе, создающегося на станке с горизонтальной осью, вращения. 

Полученные пластической деформацией  листа драгоценного металла формы, подтверждают 

знание техники обработки под давлением и соответствующие навыки и опыт. 

Достижения мастеров по обработке металла, их техническое  и технологическое 

оснащение, уровень развития технической мысли – показатель  эстетических потребностей 

проживавшего во  II тысячелетии  до н.э. на Южном Кавказе общества.  Оно развивалось и 

принимало совершенный вид, что  представлено в виде археологических изделий из цветных 

и драгоценных металлов более позднего периода. 

Высокий уровень развития обработки золото дела средне-бронзового периода получило 

соответствующее продолжение в Колхиде и Иберии античного периода, где историческая и 

культурная обстановка способствовала развитию новой волны и подъему ювелирного дела.  

Этот процесс являлся выражением общего социально-экономического прогресса и 

высокохудожественных утонченных запросов, который был обусловлен высокоразвитой 

городской жизнью Грузии античного периода. 

Выявленные  при раскопках известных городищ V-I вв.  до н.э. изделия художественного 

мастерства,  содержат великолепный материал ювелирного дела, торевтики, обработки 

драгоценных камней,  находится по определенным влиянием  эллинистическиго и римского 

искусства, но его база - традиции местного художественного искусства средне-бронзового и 

предантичного периодов.  Ясным подтверждением этого являются  образцы ювелирного дела  

из Вани, Сухуми, Бичвинта, Мцхета, Ахалгори и других археологических памятников, где 

при обработке благородных металлов использованы характерные формы украшений, 

известные технологические схемы изготовления.  В многочисленных и разнообразных 

ювелирных шедеврах соблюдены разработанные и внедренные местными профессионалами- 

мастерами-ювелирами  способы художественной обработки золота и серебра: ковка, чеканка, 

пайка, растяжение под давлением, покрытие эмалью, чернение и другие. 

Обнаруженные в Ванском городище древнейшие предметы из золота и серебра 

представленные диадемами, украшениями для головы, серьгами,  ожерельями, подвесками, 

бусами, трубками, инкрустированными кулонами, браслетами, кольцами, выявлено новое 

направление обработки драгоценных металлов, которое  связывает колхское ювелирное дело 

с эллинистическим искусством. 
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Начиная с VI века до н.э. в Колхиде была широко распространена серебряная монета 

«тетри», которая распространена в Причерноморье  и на главных торговых магистралях в 

бассейне реки Риони. Монета, как денежная единица, отражает  развитие местных торгово-

экономических отношений.  Известны монеты различных типов и вариантов, 

дифференцированной системой номиналов и как  единицы особой нумизматической группы 

объединены в одну колхскую модель. Из колхидского нумизматического материала  

известны несколько номиналов «тетри»:  тетрадрахма, дидрахма, драхма, полудрахма. 

Ареал распространения монет и соответственно орбита их торгово-экономических 

отношений соответствует территории Колхидского царства. Монета как единый эквивалент 

ценности, представляет собой основную единицу внутреннего денежного обращения 

государства. Монеты изготавливаются в большом количестве и служат интересам рыночной 

экономики Кохидского царства. 

Монеты чеканятся из предварительно литых и кованых полуфабрикатов. Размеры 

пластинки и начальный объем неоднородны, неравномерно заполняют штампы. Уровень 

обработки штампов оптимален,  используется под нормальним давлением.  Изображение на 

обеих сторонах монеты умеренно точное,  поверхность  окружности  негладкая, заметны 

трещины. Серебряный материал прессуется как холодной, так и горячей пластической 

деформацией. 

Распространенным на  внутреннем рынке Колхского царства денежным обращением  

обусловлена реализация большого количества серебряного материала в виде монет. 

Производству серебра придается большое значение для создания базиса государственной 

экономики,  ускоряется процесс политической консолидации местного общества. 

Проблема освоения культуры древнейшего железа рассматривается в связи с медно-

бронзовой металлургией и представляет собой её непосредственное продолжение. 

Среди технологических вопросов освоения железной металлургии заслуживает 

внимания влияние технических достижений высокоразвитой ступени получения-обработки 

бронзы на начальном этапе металлургии железа. Развитая фаза металлургии бронзы 

(использование трудновостанавливаемых руд сульфидной меди), с учётом сложных физико-

химических и технологических производственных параметров, оказала большое влияние на 

переходный процесс от производства бронзы к железной металлургии. 

Обнаруженные археологическами раскопками на территории Грузии горны железного 

производства, по конструкционным данным, представляют собой печи шахтного типа, 

которые создают постаяннодействующий стационарный металлургический объект. Их 

конструкционный тип создан на основе накопленного опыта, полученного в результате 
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технологического процесса бронзовой металлургии, откуда использована оптимальная 

температурная схема восстановления жлеза из окисных руд. В отличии от печи 

экстенсивного типа железного металлургического производства Восточной европы 

(характерной для племён металлургов Латенской культуры, а затем в римский период для 

производства чёрного металла в Среднеевропейском регионе) закавказский интенсивно-

постаяннодействующий металлургический горн содержит сравнительно простые 

структурные элементы производства и характеризуется экономностью строительного 

материала и площадью мастерской. 

После обогащения и предварительного обжига руд с высоким содержанием железа, 

благодаря выбору целесообразной пропорции шихты, улучшается металлургический процесс 

(FeO→ Fe). Хорошо выбранный температурный режим (10000С – 12000С) обеспечивает 

максимальную производительность шахтной печи в случае использования как гематитовой, 

так и магнетитовой руды. 

Благодаря существованию горно-рудной базы и имевшимся традициям обработки 

цветных металлов, на  финальной стадии бронзового производства формируется ранний этап 

освоения культуры железа.Формирование местной железной металлургии,  процесс 

последующего непрерывного производственного развития начинается с XII в. до н.э. 

Принимая во внимание динамику количественных изменений конструкционных 

элементов горнов железного производства рост производственных масштабов и время их 

действия, установлен период функционирования каждого металлургического очага: 

1. Хронологическим диапазоном функционирования Чорохского металлургического 

очага являются X-VII вв. до н.э. 2. Хронологическими границами существования Чолок-

Очхомурского металлургического очага являются  XI-VII вв. до н.э. 3. Период 

функционирования Супса-Губазеульского металлургического очага XII в. до н.э. – античного 

периода включительно. 4. Хронологическими  границами действия Хоби-Очхамурского 

металлургического очага являются  XI-VIII вв. до н.э. Следовательно, железные 

металлургические очаги Грузии с их непрерывным  металлургическим циклом 

функционировали с  XI  в. до н.э.  по раннеантичный период включительно. 

Ранний период железной эпохи датируется на южном Кавказе XII-XI веками до н.э., 

характеризуется общим низким уровнем   металлообработки, простыми формами предметов 

и методами свободной горячей ковки, отражает технические и технологические возможности 

начального этапа освоения культуры железа. 

Производство железа в X-VIII вв. до н.э., по сравнению с более ранним периодом,  

отличается ярко выраженными новшествами, расширяется потребительский ассортимент 
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черных металлов, усложняется технологическая схема изготовления предметов из железа. 

Используется  стальной материал мягкой и средней  твердости, с однородными свойствами, 

твердость образцов меняется в соответствии с содержанием углерода.  

Железные орудия изготавливаются методами как простой, так и  сложной ковки, 

используются  принципиальные схемы химико-термической и термической обработки. 

Качество изготовленной продукции и уровень производственных процессов, новая ступень 

освоения культуры железа,  соответствует эпохе его развития. Таким образом,  для региона 

центрального Кавказа протекающий в период X-VIII вв. до н.э.  процесс освоения  культуры 

железа рассматривается как эпоха развитого железа. 

В VII_VI вв. до н.э. на Кавказе происходят социально-экономические и политические 

изменения и создаются  условия для формирования государственных образований, в 

процессе формирования которых  определенная   роль принадлежит быстрому развитию  

железной металлургии и металлообработке. 

Производство железа в период VII-VI вв. до н.э.  характеризуется  важными 

достижениями в области обработки черных металлов:  режимом максимальной нагрузки 

производственного процесса и  новыми технологическими схемами обработки железа и 

стали,  значительным ростом масштабов производства и  освоением серийной формы работы 

кузнечных мастерских. Начиная с указанного периода  изделия из железа и стали полностью 

заменяют медь и бронзу. Производство черных металлов становится основным 

направлением  развития экономики. Соответствующая ступень этого уровня развития 

культуры железа в Закавказье является определяющей для периода широкого освоения 

железа. 

Железный инвентарь V-I вв. до н.э. из городищ ранней античности  и эллинистической 

эпохи определяет высокий уровень производства черных металлов, который соответствует  

функционированию специализированных кузнечных мастерских. Кроме  боевых и 

хозяйственных орудий специального назначения   широко распространены предметы  

каждодневного потребления, заметно возрастают  масштабы производства. Изготовленная 

квалифицированным мастером продукция принимает товарный вид. Железный и стальной 

материалы в виде металлических опор, креплений, крюков, гвоздей и других изделии, 

используются в градостроительстве для создания фундаментов, стен и систем перекрытия 

архитектурных ансамблей. 

Серийный принцип производства, высокое качество изделий,  широкая сфера назначения 

и использования готовой продукции – показатель повсеместного распространения  

производства черных металлов. Таким образом, производство черных металлов в 
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Центральном и Западном Закавказье V-I вв. до н.э.  можно характеризовать как  период 

повсеместного распространения культуры железа. 

На основании периодического роста производственных масштабов действующего 

железного производства и уровня совершенства металлообрабатываюших мастерских, на 

территории Грузии, производственно-экономическое развитие металлургии железа и стали 

делится на четыре периода. 

1. Освоение железной металлургии  (XII-X вв. до н.э.). 2. Технологическое совершенство 

металлургического производственного цикла (X-VII вв. до н.э. ). 3. Широкое освоение 

металлургического производства (VII-VI вв. до н.э.) 4. Кардинальные технико-

технологические перемены в производстве железа- стали  (V-I вв. до н.э.). 

На территории Грузии в  XII-I вв. до н.э.  динамика процесса освоения железной 

культуры зависит от развития технической мысли по восходящему принципу. В то же время, 

на отдельных ступенях цивилизации происходят качественные и количественные перемены, 

соответственные технико-технологические импульсные сдвиги, которые обуславливают во 

всём Кавказском регионе высокие достижения чёрной металлургии и обработки металла. 

Очаги железного производства Южного Кавказа в период XII-I вв. до н.э. вносят 

определенную перемену в развитие системы производства чёрного металла Евразии. Этапы 

развития отдельных центров железной металлургии и обработки металла евразийской 

системы, опираясь на анализы известного археологического железного материала несколько 

различаются, согласно системе технического развития отдельных регионов. 

По указанным данным, очаги железной металлургии и металлообработки Южного 

Кавказа с XII в. до н.э. тесно связаны с системой древнейшего железного производства 

Евразии. В указанном историко-экономическом объединении регионов Средиземного моря и 

Малой Азии, Кавказ представлял собой одно из основных звеньев освоения-развития 

раннего железного производства. Важен его производственный потенциал в X-VIII вв. до н.э. 

Высокий уровень развития железной культуры соответствует VI в. до н.э., периоду широкого 

освоения железа в регионе. В указанный период продукция чёрного металла выходит за 

границу железного металлургического центра Кавказа и распространяется в регионе 

Ближнего Востока. Производственные масштабы и качество продукции античного периода 

определяют высокий уровень чёрной металлургии и металлообработки. 
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sur. 3.2. Zv. w. III aTaswleulis brinjaos warmoebis naSTebi mtkvar-

araqsis kulturis Zeglebidan: 1. spilenZis sadnobi saxelosno - 
rekonstruqcia (amiranis gora); 2. spilenZis warmoebis qura (babaderviSi II); 
3. spilenZis da oqros sadnobi saxelosno _ situaciuri gegma (baliW-
ZeZvebi); 4. saqSeni da samsxmelo forma (babaderviSi, II); 5. brtyeli culis 
samsxmelo forma (qvacxelebi); 6. samsxmelo forma (garni); 7. yuadaqanebuli 
culis orformiani yalibebi (qiulTefe); 8. samsxmelo forma (SengaviTi); 9. 
samsxmelo CamCa (xizanaanT gora) 
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sur. 3.3. Zv. w. IV-III aTaswleulis brinjaos inventari 
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sur. 3.4. Zv. w. III aTaswleulis brinjaos inventari 
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sur. 3.5. Zv. w. III aTaswleulis nikeliani brinjaos inventari 
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sur. 3.8. Zv.w. III aTaswleulis bolo da II aTaswleulis pirveli 
naxevris brinjaos nawarmi 
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sur. 3.9. Zv.w. III aTaswleulis bolo da II aTaswleulis pirveli 
naxevris brinjaos nawarmi 
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sur. 3.10. Zv.w. III-II aTaswleulis brinjaos artefaqtebis 

mikrostruqtura: 1. satevari #19, awyuri (Sn = 11,4%); 2. satevari #20, awyuri 
(As = 5,05%); 3. satevari #21, awyuri (As = 6,77%); 4. satevari #25, diliCa (Sn = 
5,60%); 5. sakinZi diskosebri #32, awyuri (Sn = 7,07%);  
6. samajuri #30, awyuri (As = 5,16%) 
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sur. 3.11. Zv.w. II aTaswleulis pirveli naxevris kolxeTis brinjaos 
metalurgiis meoradi damuSavebis kerebis saCamosxmo yalibebi: 
kombinirebuli yalibis formebi (1-4), yuamiliani culis formebi (5-7) 
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sur. 3.12. Zv.w. III aTaswleulis bolo da II aTaswleulis pirveli 

naxevris brinjaos metalurgiis meoradi kerebis saCamosxmo yalibebi: 
yuamiliani culi (1-5), Toxi (6-8) 
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sur. 3.13. Zv.w. II aTaswleulis meore naxevris brinjaos nawarmi 
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sur. 3.14. Zv.w. II aTaswleulis meore naxevris brinjaos nawarmi 
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sur. 3.15. 1. kolxuri culi (#3), Tamakoni (As=7,09%); 2. kolxuri culi 
(#5), yulevi (Sn=9,60); 3. Subispiri (#15), narekvavi (Sn=12,2%);  
4. kolxuri culi (#5), yulevi (Sn=10,3%); 5. Subispiri (#16), werovani 
(As=6,80%) 
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sur. 3.16. gvianbrinjao_adrerkinis xanis brinjaos warmoebis nimuSebi: 1. 
centralur-amierkavkasiuri culi (Camosasxmeli forma vertikaluri 
ganlagebiT). 2. kolxuri culi spilenZis yalibiT (kokili). 3. kaxuri tipis 
satevari, mTlianad sxmuli (dafanjruli satare nawiliT; cvilis modeli) 
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sur. 3.17.  Zv.w. VIII-VII saukunis gravirebuli brinjaos nawarmi: kolxuri 
culi (1); sartyeli (2) 
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sur. 3.18. kolxeTis Zv.w. VII-VI saukuneebis brinjaos nawarmi (1) da 
Sesabamisi formis rkinis iaraRi (2) 

 
 
 
 
 
 

 

 
sur. 3.19. Zv.w. V-IV saukuneebis gravirebuli liTonis WurWeli (vani) 
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sur. 3.20. mxatvruli brinjaos warmoebis nimuSebi: elinisturi xanis 
skulpturuli gamosaxulebebi (1-4);  Wviruli balTebi (5-6) 
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sur. 3.21. ganZebis gavrcelebis sqematuri ruka (Zv.w. XVIII-VII ss.) 
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sur. 3.22. adreuli yorRanuli periodis Zvirfasi liTonis nawarmi: 1. 
sakidebi, peqtorali (ananauri, yorRani #2); 2. rgolebi (saCxere), mZivi 
(martyofi, yorRani #4); 3. rgolebi (ananauri, yorRani #2); 4. milaki, 
grexili mavTuli (wnori, yorRani #2); 5. garsakravi (TrialeTi, yorRani L);      
6. garsakravebi (bakurcixe, yorRani #1); 7. sakinZi (bedeni, yorRani #5); 8. 
garsakravi (TrialeTi, yorRani L) 

 



 214 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
sur. 3.23. amalgamirebuli nivTebis SenadnobTa elementaruli 

ganawilebis sqema 
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sur. 3.24. Suabrinjaos xanis Zvirfasi liTonis nawarmi: 1. oqros lomis 
skulpturuli gamosaxuleba; 2. gluvzedapiriani vercxlis fiala; 3. 
gluvzedapiriani oqros fiala; 4. vercxlis Tasi ritualuri scenebiT; 5. 
oqros Tasi aplikaciebiT, filigraniT da Zvirfasi qvebiT. 
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 sur. 3.25. vercxlisa da oqros Tasebis geometriul-reliefuri 

gaformebis sqema: 1. gluvzedapiriani vercxlis Tasi; 2. ritualuri 
scenebiT Semkuli vercxlis Tasi; 3. aplikaciebiT, filigraniT da Zvirfasi 
qvebiT Semkuli oqros Tasi 
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sur. 3.26. Rrutanian nakeTobaTa damzadebis teqnologiuri sqema:          
1. mbrunavi Carxis moqmedebis principi; 2. furclovani namzadis Rrutanian 
nakeTobaSi gadasvlis formebi; 3. oqros Tasis Rrutanian nakeTobad 
formirebis sqema 
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sur. 3.27. Zvirfasi liTonis samkauli vanis naqalaqaridan: 1. oqros 
rombuli firfitebiani diadema; 2. vercxlis rombuli firfitebiani 
diadema; 3. verZisTaviani samajurebi; 4. sxivana sayure; 5. kus-
gamosaxulebiani yelsabami; 6. Tavsamkauli 
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sur. 3.28.  vercxlis monetebi - kolxuri `TeTri~: 1. tetradraqma; 21-22. 
didraqma; 3. draqma; 4. naxevardraqma (triobola) 
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sur. 3.30. elementTa oqsidebis warmoqmnis reaqciis Termodinamikuri 

potencialis temperaturaze damokidebuleba  
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sur. 3.31. rkinis warmoebis widebis mikrostruqtura 
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sur. 3.32. rkinis gunda bolnisidan: 1. saerTo xedi; 2. Wrilis 

makrostruqtura (TeTri masa - liToni, Savi nawilebi - sicariele da widis 
CanarTi) 

 

 

 

sur. 3.33. rkinis lugvis mikrostruqtura (1-3): 1. SenaduRi rkina;  2. 
maRalnaxSirbadiani zona; 3. widis CanarTebi mouwamlav Slifze 
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sur. 3.36. rkinis metalurgiuli warmoebis qurebis konstruqciul-

sawarmoo ganviTarebis procesis dinamika Zv. w. XII-I saukuneebSi 
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sur. 3.39. Zv. w. XII-XI ss. rkinis inventari 
 

 

 



 230 

 

 
sur. 3.40.  Zv. w. XII-XI ss. rkinis nivTebis mikrostruqtura: 

1. satevari (beSTaSeni, Cagulovis kompleqsi) 0,3% C. 100:1; 
2. satevari (beSTaSeni, sam. #18) 0,2% C. 200:1; 
3. dana (beSTaSeni, sam. #13) 0,3% C. 100:1; 
4.dana (samTavro, sam. #51) 0,3% C. 100:1; 
5. maxvili (samTavro, sam. #211) 0,6% C. 200:1. 
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sur. 3.41. Zv. w. X-VIII ss. rkinis inventari 
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sur. 3.42. Zv. w. X-VIII ss. rkinis nivTebis mikrostruqtura: 
1. satevari (samTavro, 12-54/4264). 0,35% C (normalizacia) 100:1; 
2. satevari (samTavro, 12-54/4829). 0,6% C (cementaciis zona) 200:1; 
3. satevari (samTavro, 12-54/1923). 0,4% C (normalizacia) 200:1; 
4. satevari (samTavro, 12-54/1773). 0,5% C (cementaciis zona) 200:1; 
5. satevari (samTavro, 12-54/1805). 0,5% C (normalizacia) 100:1; 
6. maxvili (samTavro, 12-54/6359). 1,1% C (cementaciis zona) 100:1 
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sur. 3.43. Zv. w. X-VIII ss. rkinis nivTebis mikrostruqtura: 

1. maxvili (samTavro, 12-54/8227), 0,5% C (wrToba + moSveba = 
sorbiti) 500:1; 

2. Subispiri (samTavro, 12-54/2508), 0,6 C (wrToba + moSveba = 
sorbiti) 500:1; 

3. Subispiri (samTavro, 12-54/1924), 0,8% C (wrToba = trostiti) 500:1; 
4. Subispiri (samTavro, 12-54/5974), 0,8 C (wrToba + moSveba = 

trostiti) 500:1; 
5. culi (samTavro, 12-54/1774), 0,3-0,8% C (cementacia) 200:1; 
6. Subispiri (wofi, 6. 2 #189), 0,6% C (cementacia) 100:1 
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sur. 3.44. Zv. w. X-VIII ss. rkinis nivTebis mikrostruqtura: 

1. satevari (CiTaxevi, sam. 70, #81), 0,3% C (mowva). 100:1; 
2. maxvili (CiTaxevi, sam. 15, #35), 0,6% C (vidmanSteti). 200:1; 
3. dana (CiTaxevi, sam. 8, #52), 0,4% C (vidmanSteti). 100:1; 
4. Subispiri (CiTaxevi, sam. 20, #110), 0,4% C (normalizacia) 100:1; 
5. Subispiri (CiTaxevi, sam. 42, #56), 0,6% C (wrToba + moSveba  = 

sorbiti). 500:1; 
6. culi (CiTaxevi, sam. 26, #158), 0,4% C (wrToba = sorbiti + 

trostiti). 500:1 
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sur. 3.45. centraluri amierkavkasiis Zv. w. VII-VI ss. rkinis inventari 
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sur. 3.46. centraluri amierkavkasiis Zv. w. VII-VI ss. rkinis inventari 
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sur. 3.47. centraluri amierkavkasiis Zv. w. VII-VI ss. rkinis inventari 
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sur. 3.48. centraluri amierkavkasiis Zv. w. VII-VI ss. rkinis nivTebis 
mikrostruqtura: 
1. satevari (samTavro, 12-54/2178), 0,2-0,7% C (cementacia) 100:1; 
2. maxvili (samTavro, sam. 71, #1422), 0,4% C (normalizacia) 100:1; 
3. Subispiri (samTavro, 12-54/1249), 0,5% C (wrToba + moSveba = 

sorbiti) 500:1; 
4. Subispiri (samTavro, 12-54/5048), 0,3-0,8% C (cementacia) 100:1; 
5. culi (samTavro, 12-54/6440), 0,5% C (vidmanSteti) 100:1; 
6. satevari (CiTaxevi, sam. 32, #206), 0,3% C (normalizacia) 200:1 
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sur. 3.49. centraluri amierkavkasiis Zv. w. VII-VI ss. rkinis nivTebis 
mikrostruqtura: 
1. dana (CiTaxevi, sam. 4, #20), 0,5% C (wrToba = trostiti + 

feriti) 500:1; 
2. Subispiri (CiTaxevi, sam. 31, #199), 0,4% C (vidmanSteti) 200:1; 
3. culi (CiTaxevi, sam. 29, #177), 0,35% C (Termomeqanikuri 

damuSaveba) 100:1; 
4. satevari (RrmaxevisTavi, sam. 38, #136), 0,5% C (vidmanSteti) 200:1; 
5. Subispiri (RrmaxevisTavi, sam. 109, #409), 0,2-0,6% C (cementacia) 

100:1; 
6. Subispiri (wofi,rigi 2), 0,6% C (wrToba+moSveba=trostiti+ 

sorbiti) 500:1 
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sur. 3.50. centraluri amierkavkasiis Zv. w. VII-VI ss. rkinis nivTebis 
mikrostruqtura: 
1. satevari (Tlia, sam. 215), 0,1-0,6% C (cementacia) 100:1; 
2. satevari (Tlia, sam. 197), 0,2-0,7% C (cementacia) 200:1; 
3. culi (Tlia, sam. 197), 0,6% C (vidmanSteti) 200:1; 
4. culi (Tlia, sam. 158), 0,6% C (wrToba+moSveba=martensiti+ 

trostiti) 500:1; 
5. culi (Tlia, sam. 15), 0,5% C (vidmanSteti) 200:1; 
6. maxvili (patarZeuli, 2-30/7), 1,0% C (cemantaciis zona) 200:1 
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sur. 3.51. dasavleT amierkavkasiis Zv. w. VII-VI ss. rkinis inventari 
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sur. 3.52. dasavleT amierkavkasiis Zv. w. VII-VI ss. rkinis inventari 
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sur. 3.53. dasavleT amierkavkasiis Zv. w. VII-VI ss. rkinis nivTebis  
mikrostruqtura: 

1. satevari (brili, #70), 0,4% C (Termomeqanikuri damuSaveba) 100:1; 
2. culi (brili, sam. 26, #6), 0,4% C (Termomeqanikuri damuSaveba) 200:1; 
3. culi (brili, sam. 7, #199), 0,35% C (normalizacia) 200:1; 
4. culi (brili, sam. 7, #216), 0,3% C (Termomeqanikuri damuSaveba) 

200:1; 
5. culi (larilari, l-67/23), 0,4% C (normalizacia) 100:1; 
6. dana (larilari, l-67/53), 0,7% C (cementacia) 100:1 
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sur. 3.54. dasavleT amierkavkasiis Zv. w. VII-VI ss. rkinis nivTebis 
mikrostruqtura: 

1. dana (eSera, Эш. Г. 73-171), 0,8% C (normalizacia) 200:1; 
2. dana (soxumis mTa, АБМ, 72-57), 0,3% C (nakrebi liToni) 200:1; 
3. dana (guad-ixu, 71-218/ГИ-1142), 0,6% C (wrToba=martensiti) 500:1; 
4. satevari (ureki, 05U76-115), 0,4% C (normalizacia) 200:1; 
5. satevari (ureki, 05U76-1138), 0,4% C (wrToba+moSveba=sorbiti) 500:1; 
6. dana (ureki, 05U76-881), 0,2-0,7% C (cementaciis zona) 200:1 
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sur. 3.55. dasavleT amierkavkasiis Zv. w. VII-VI ss. rkinis nivTebis 
mikrostruqtura: 

1. satevari (nigvziani, 05N74-1039), 0,6% C (vidmanSteti) 100:1; 
2. Subispiri (nigvziani, 05N74-486), 0,3% C (mowva) 200:1; 
3. saxnisi (nigvziani, 05N75-1269), 0,3% C (vidmanSteti) 100:1; 
4. dana (simagre, 05S75-282), 0,3% C (nakrebi liToni) 100:1; 
5. dana (simagre, 05S75-287), 0,3% C (mowva) 200:1; 
6. Toxi (simagre, 05S75-281), 0,3% C (normalizacia) 100:1 
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sur. 3.56. Zv. w. V_I ss. rkinis inventari 
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sur. 3.57. Zv. w. V-I ss. rkinis nivTebis mikrostruqtura: 
1. Subispiri (vani, v-67/44), 0,8% C (wrToba+moSveba=trostiti, 

sorbiti) 500:1; 
2. Subispiri (vani, v-67/46), 0,8% C (wrToba=martensiti) 500:1; 
3. Subispiri (vani, v-67/47), 0,8% C (cementacia+wrToba+moSveba= 

sorbiti) 200:1; 
4. Subispiri (vani, v-67/48), 0,8% C (marcvlovani perliti) 500:1; 
5. Subispiri (vani, v-69/35), 0,1-0,8% C (cementacia) 100:1; 
6. Subispiri (vani, v-69/29), 0,1-0,8% C (cementacia) 100:1 
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sur. 3.58. Zv. w. V-I ss. rkinis nivTebis mikrostruqtura: 
1. culi (vani, b-67/15), 0,8% C (wrToba + moSveba = trostiti, 

sorbiti) 500:1; 
2. lursmani (vani, v-57/79), 0,8% C (firfitovani perliti) 100:1; 
3. xelis tarani (cixia gora), 0,5% C (vidmanSteti) 100:1; 
4. lursmani (cixia gora), 0,2-0,3% C (nakrebi liToni) 100:1 
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sur. 3.59. kavkasiaSi metalurgia-liTondamuSavebis ganviTarebis 

ZiriTadi periodebis SenadnobTa elementaruli Sedgenilobis da 
teqnologiuri damuSavebis zogadi sqema (Zv. w. V-I aTaswleuli) 
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