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Azorbaycan orazisinds arxeoloji abidslords aparilan gazintilar naticasinds
zongin maddi-madoaniyyat nlimunalori askar edilorak, todqgiq olunmusdur. Bu
maddi-madoaniyyat niimunalari arasinda bazok agyalarmin, xisusan da qolbag-
larin 6zlnomoxsus yeri vardir. Tadqiq edilon golbaglar hom hazirlanma tsulu-
na, ham forma etibar ilo, hom do kimyavi torkibina gors bir nega tips bollnar.

Son tunc dévrins aid qolbaglar asasan tokmo va déyms Usulu ilo hazir-
lanmslar.

Son tunc dovri Ggiin xarakterik olan golbaglar asadidaki tiplors ayrilir:

1. Sonluglar: bir-birinin Gzarino kegon golbaglar. Bu golbaglarin uclari iti
olub, bir-birinin Gzarino kegir. Bu tip qolbaglar yiiksok hazirlanma texnologi-
yasina cavab vermir. Diametri Kicik olduguna gdrs (3.5-5 sm) bu golbaglarin
usaqlar t¢in hazirlandigini ehtimal etmok olar (1. 70). Bu tip qolbaglar conubi
Qafgazda son tunc vo ilk domir dévriine aid abidslords ¢cox genis yayilmisdir.

2. Uclar arali olan halgasokilli golbaglar. Bu tip golbaglarin uc hissoalari
iti olub, Gzori asason naxisl olur.

3. Bitév tokulmis golbaglar. Bu golbaglar asasan dis - disli va til - tilli
sokilds olur. Eyni zamanda bu tip golbaglarin tzari horiksakilli, tumsakilli vo
strixli naxiglarla bazadilmis olanlari da mévcuddur. Bu qolbaglarin igarisinds
on ¢ox diqgati calb edan Uzoari tumsokilli golbagdir (Naxgivan MR, Qarabaglar
kandi nekropolu).

4. ilan basl: golbaglar. Bu golbaglar tokmo Gsulu ilo hazirlanib, uclar ilanba-
s1 soklindadir. Bu golbaglar igarisinds bir adadi digarlarindan farglanir. Bels ki, bu
golbaqgda bir ucunda ilan basi, digor ucunda isa ilamn quyrugu tosvir edilmisdir
(Oguz r. Karimli k.). hamin arazidan tapilms bir adad gash qolbaq da diggati calb
edir. Bu golbaglarin da Uizari muxtalif ornamentlorls islonmisdir .

5. Uclar bitisik olan qgolbaglar. Bu qgolbaglarin diametri 7.3-8 sm olub,
uzori muxtalif naxislarla bazadilmisdir. Bu tip golbaglara da conubi Qafgazda
e. o. Il minilliyin sonuna aid abidslardo rast golmok olur.
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6. Lentsokilli golbaglar. Bu tip golbaglar asasan déymo tsulu ils hazirla-
nir va sads sokilda olur. Bazi hallarda Gzarinds naxiglar tasvir edilmisdir. Bu
golbaglar icarisinds maraqg doguran, uclari burularaq bir-birina birlason va Uzo-
ri hamar olan golbaqdir (Daskason r. Xagbulaqg k. kurgan Ne 2). Uclar: burula-
raq bir-birina birloson golbaglara Mingagevir katakomba gobirlorinds do rast
galinir. Bu gobirlar b. e. V-VII asrlarins aid edilir. Bu fakt gostorir ki, Azarbay-
canda bu tip golbaglar yerli xammaldan hazirlanmis vo yerli sonatkarlar toro-
findan hazirlanmigdir (1. 71).

Tadqiq edilon golbaglar Nax¢ivan MR, Qarabaglar, Qizilburun, Sahtaxti,
Kolani abidslarindan, Gadabay r. Qalakond, Boyik Qaramurad abidslarindan,
Soki r. Boyuk Laysk abidasindan, Ganconin Covdar abidslarindon, Qazaxin
Qazaxboyli, Dassalahli, Qiril1 abidslarindan, Mingagevir abidalarindon Dagko-
son r. Xagbulag abidalorindon, Susa r. Malibayli, Abseron r. Moardokan, Lonko-
ran r. Digah, Goygol r., Somkir r. Bayramli, Oguz r. Korimli abidslorindon ta-
pilmisdir.

Hal-hazirda bitiin diinyada arxeoloji tadgigatlarin elmi-bazas: analitik no-
ticalarin asasinda qurulmusdur. Azarbaycan arazisinds arxeoloji gazintilar noti-
casinds tapilmis metal maddi-madaniyyat nimunalori migdari-spektral analiz
edilmok ticlin AMEA Arxeologiya vo Etnografiya Institutunun Arxeoloji- tex-
nologiya sektoruna taqdim edilmisdir. Bu tadgigatlar I.Selimxanovun vo M.Ra-
himovanin rahborliyi altinda migdari spektral analiz edilmisdir.

Arxeoloji-texnologiya sektoruna tagdim edilmis son tunc dévriins aid gol-
baglarin oksoriyyati oksidlosmis vaziyyatda olub, Gzarlori yasil patina tobaqasi
ilo drtulmisdir. Spektral analizin noticalorine baxdiqda goérurik ki, qolbaglar
asasan galayh tuncdan, galayli-qurgusunlu tuncdan vo eyni zamanda ¢oxkompo-
nentli sini arintilordon hazirlanmigdir. Cadvaldan gérunduyi kimi galaylh tunc-
dan hazirlanmis qolbaglarin torkibinds galayin faizlo nisbati 0.5% - 16.2 % inter-
valinda doayisir (codvala bax). Qalayli-qurgusunlu tuncdan hazirlanmis golbaglar-
da isa galayin faizi 0.6 % -19.4 % intervalinda, qurgusunun faizls nisbati iss 0.62
%- 11 % intervalinda dayisir (cadvalo bax). Son tunc va erkan domir dovriine aid
metal qolbaglarin migdari spektral analizlorinin noticalori gostorir ki, bu dévrds
coxkomponentli arintilora daha ¢ox rast galinir. Misin torkibino morgiimis, str-
mo, qurgusun, galay, sink asgarlart gatilmagla davamli metal alinirdi. Srintiya
moarglmis metalin arimo temperaturunu asag salmag tgln olavs edilirdi. Mo-
lumdur ki, misin aridilmasi tgiin 1083 daraca istilik lazimdir. Toabii ki, bu gadar
istiliyi aldo etmok o ddvrin insanlari {iglin ¢atin idi. Lakin misa 20 % -21% mor-
gumis gatilirdisa, onda oarinti ti¢tin 680-700 daraca istilik talob olunurdu (2, 85).
Qurgusun iss metalin axiciligini vo plastikliyini tayin etmok {glin olavo edilirdi
(3, 91). Eyni zamanda metallutgiya sanayesinda galayin migdarindan asili olaraq
metal emalinda az istilik talob olunurdu. Bels ki, misin torkibins 8 % qalay gatil-
digda temperatur 1020 daraco, 13 % qatildigda 980 doraca, 25 % gatildiqda isa
800 doraca istilik lazim golirdi (4, 139).

Tarkibinda sink olan goxkomponentli qolbaglarda sinkin faizi 0.5 %-10.4 %
intervalinda dayisdiyi cadvaldon aydin gortnir (codvala bax). Mis-sink arintili
asyalarin meydana ¢ixmasi, Azarbaycanda va Conubi Qafgazda, hatta Rusiyada
vo Iranda galay yataglarinin méveud olmadigindan irali gelmisdir. Qadim za-
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manlarda metallurglarin yerli filizlor arasinda galay: ovoz edo bilon filiz axta-
rislart natica vermis va sink filizi askar olunmusdur. Artiq e. 2. 1l minilliyin
ikinci yarisinda galay: sinklo avoz etmoys baslamislar (5, 168).

Misin tarkibina galay alavs olundugda metalin arimo temperaturunu asagi
salmagla yanasi rangins do tasir edirdi. Qalayin faizinin arintinin torkibinds do-
yismoasi ilo mixtalif rong calarlarinin alinmasi, bozok asyalarinin hazirlanma-
sinda estetik baxindan 6namli rol oynayir. Belo ki, 10 % va ya bir gador artiq
galay gatilmis metal calbedici-gizili rongds, 16 %-o godor galay gatildiqda qur-
mizimtil-qizili rangds, 16 % - 20 % aras1 qalay gatildigda sarimtil-ag rongdo,
31 %- don artiq galay gatildigda iso ag-tunc rongdo metal almaq mimkiindir
(6, 449-459).

Son tunc va ilk domir dovrinds metallurgiya va metalisloma sahasinda
koklu dayisikliklor bas vermisdir. Talis, Qarabag, Godobay, Balakan, Naxgi-
van, Zangozur filiz yataglar: bu dovrds daha ¢ox istismar olunurdu.

Qafgazda godim metallurgiyanin tarixini arasdiran todgigatcilar Azorbay-
canin mis madanlarinda, 0 ciimladon Naxgivan, Ordubad vo Zangoazurda gadim
zamanlarda istifado olunmus madan yerlori askar etmislor (7, 45).

R.M.Mungcayevin fikrina gora tuncun meydana ¢ixdigi dévrdean etibaran
Qafqgaz orazisi metallurgiyanin asas aparici markazlarindan biri olmusdur. Nax-
c¢ivan MR orazisinds yasayan godim tayfalar galayla tanis olana godar misin
torkibino gatilmis margiimisu Culfa madanlarindan istifads edorok alds etmis-
lor (8, 403).

V.B.Baxsaliyev 1984-cu ildo Vayxir kondi yaxinhiginda Naxgivangayin sag
sahilinds yerloson filiz madanlorinds gadim istismar yeri askar etmisdir (9, 83-88).

Filizaritma sobalarinda (Mingagevir) yeni texnoloji Usullar tadbiq edarok
tomiz metal orintisi aliirdi. Metallurgiya vo metalislomoanin muvaffagiyyatlori-
na yerli filiz yataglarmin movcudlugu musbat tasir gostorirdi. Beloliklo, arasdi-
rilan analizin naticalarina gora son tunc va ilk domir dévriins aid olan golbagla-
rin yerli xammaldan hazirlandig: aydin olur. Bununla yanasi, Azarbaycan ora-
zisindo yataqlari olmayan filizlori, xisusands galayr qonsu regionlardan,
Irandan, Tiirkiyadon vo Mesopotamiyadan ticarot yolu ils gotirilirdi.
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Cadval

Azorbaycan arazisinds arxeoloji gazintilardan tapilmis son tunc dévriine aid
metal golbaglarin tarixi analitik todqgiqi

Ng eggianklir;iadl, Osyanin torkibi (%-ls) - - erir)ti.nin
(gramla) Cu| Sn | Pb | Zn | As | Sb Au Ag Bi Ni Co Fe tipi
1 2 3] 4 5] 6 | 7] 8 9 [ 10 | 11 | 12 | 13 | 14 15
1 |Qolbag, 270qr. | osas | 81 | 077 0 | 0 |0035] 0 | 007 | 003 | 0.012 | 0.005 | 002 |Cu-Sn-Pb
2 |Qolbag, 115qr. | ssas | 7.7 | 078 | O 01| 01 0 004 | 001 | 0.05 | 0.007 | 0.07 |Cu-Sn-Pb
3 | Qolbag, 100qr. | osas | 75 |073] 0 | 03 | 04 | 0 |0035]0005]0005| 0 | 006 |Cu-SnPb
4 |Qolbag, 77qr. | osas | 63 | 08 | 03 | 03 | 02 | 0 | 005 ] 0 | 005 | 0005 012 |Cu-Sn-Pb
5 |Qolbag,110qr. | osas | 39 |062] 03 | 02 | 03 | 0 | 006 | 0 | 005 | 001 | 011 |Cu-Sn-Pb
6 |Qolbag, 47qr. | osas | 71 | 033] 02 | 03 | 04 | 0 | 009 | 0 | 005 | 003 | 0L |CusSn
7 | Qolbag, 40qr. | osas | 64 | 12 | 0 | 03 | 025 | 0 | 003 | 0 | 005| 0 | 012 |CusSnPb
8 | Qolbag, 155qr. | osas | 76 | 053] 0 | 03 | 04 | 0 |0046] 0 | 005 | 002 | 01 |Cu-Sn-Pb
9 [Qolbag, 60qr. | oses | 107 | 065] 0 |025] 03 | 0 | 009 | 0 | 005 | 0007 | 012 |Cu-Sn-Pb
10 [ Qolbag, 54qr. | osas | 7.85 | 069 | 0 |035] 03 | 0002 | 012 | 0 | 001 | 0 | 0025 |Cu-Sn-Pb
11 | Qolbag, 72qr. | osas | 568 | 055 | 0 | 03 | 02 | 0002 ] 011 | 0 | 005 | 001 | 011 |Cu-Sn-Pb
12 | Qolobag, 45qr. | =sas | 99 | 04 | 0 | 03 | 02 |0002| 009 | 0 | 005 | 0 | 005 [CuSn
13 [Qolbag, 10qr. | osas | 53 | 065] 0 | 04| 0L | 0 | 0005 0005 002 | 002 | 005 |Cu-Sn-Pb
14 [Qolbag, 10qr. | asas | 88 | 053] 0 | 03| 01 | 0 | 002 | 0.005| 002 | 002 | 012 |Cu-Sn-Pb
15 [ Qolbag, 130 qr. | osas | 7.3 | 233 | 0 |045] 007 | 0 | 0043 | 0.001 | 005 | 0.02 | 0.035 | Cu-Sn-Pb
16 | Qolbag, 85qr. | osas | 415 | 072 0 | 03 | 01 | 0 | 004 | 0002 | 002 | 0035| 01 |Cu-Sn-Pb
17 | Qolbag, 93qr. | osas | 435 | 043 | 0 |025] 01 | O | 0056 0.005| 003 | 003 | 012 |CuSn
18 [ Qolbag, 11qr. | osas | 55 | 09 | 0 |005] 005 | 002 |0422| 0 [0001| 0 | 005 |Cu-Sn-Pb
19 [Qolbag, 7.5qr. | osas | 55 | 081 0 |005] 005 002 | 012 | 0 | 001 | 0 | 007 |CuSn-Pb
20 | Qolbag, 14qr. | osas | 57 | 0.83| 0 | 005] 04 | 002 |0056| 0 | 005 | 002 | 0.12 |Cu-Sn-Pb
21 | Qolbag, 95qr. | osas | 588 | 03 | 0 | 03 | 03 | 0 | 00550005 005 | 003 | 01 |Cu-Sn
22 | Qolbag, 43qr. | osas | 895 | 037 | 0 | 03 | 03 | 0 |0005]0005] 005 | 0 | 01 |Cusn
23 | Qolbag, 19.5qr. | osas | 88 | 036 | 0 |003| 03 | 0 | 008 | 0005 005 | 0 | 041 |CuSn
24 | Qolbag, 33.2qr. | osas | 199 | 009 | 0 | 01 ] 04 | 0 |0045] 0 | 005 | 03 | 042 |CusSn
25 |Qolbag, 95qr. | osas | 39 | 01 | 03 | 04 | 005 | 0 |0048| 003 | 005 | 01 | 012 |Cu-Sn
26 | Qolbag,47.9r. | osas | 48 | 01 | 03 | 0.7 | 03 | 003 | 001 | 0.002 | 005 | 003 | 012 |Cu-Sn
27 | Qolbag, 94.3qr. | osas | 48 | 01 | 03 | 0.2 | 0035|0002 | 001 | 004 | 005 | 03 | 015 |Cu-Sn
28 f%q'z‘;?'baq' osas | 34 |005| 03 [005| 0 0 |o001| o [005]| 03 | 012 |[Cusn
29 | Qolbag, 39qr. | osas | 41 | 02 | 0 | 0 |0003] 0 |0018] O | 00L | 01 | 0.055 |CusSn
30 | Qolbag, 6.7qr. | osas | 31 | 02 | 03 | 04 | 02 | 0 |0006] O |0007]|0009| 02 |Cu-Sn
31 |Qolbag,53.9r. | osas | 34 | 01 | 03 | 005/0009| 0 |0056] 0 | 00L | 02 | 02 |CusSn
32 | Qolbag, 40qr. | osas | 106 | 02 | 002 | 035] 0 0 [00L] 0 |005] 0 | 015 |Cusn
33 |Qolbag, 8qr. | osas | 36 | 01 | 0 | 04 |0007| 0 | 009 | 0 | 002 | 001 | 005 |CuSn
34 |Qolbag, 42qr. | osas | 41 | 025] 0 | 03 | 008 | O |0026] 005 | 002 | 01 | 02 |CusSn
35 | Qolbag, 55qr. | osas |>10%] 005 | 0 | 005] 0 0 [003] 0 [00L| 0 | 02 |CusSn
36 | Qolbag, 35qr. | osas | 23 | 02 | 03 [002] 07 | 0 | 255 | 005 | 001 | 003 | 02 |Cu-Sn-Sb-Ag
37 |Tiltilqolbag, | osas | 48 | 445| 0 |0.005] 001 | 0 |000L| 002 | 00L | 0 | 005 |Cu-Sn-Pb
38 | Tiltilqolbag, | osas | 47 | 405| 0 | 04 | 005 | 0 [0004| 00L | 00L | 0 | 003 |Cu-Sn-Pb
39 |Tiltilqolbag, | osas | 45 | 42 | 0 | 03 | 002 | 0 | 001 |0015] 002 | 01 | 0 |Cu-sSnPb
40 | ri qolbag, osas | 74 | 445|005 ] 03 | 02 | 0 |0026] 003 | 00L | 00L | 0.05 |Cu-Sn-Pb
41 |Tiltilqolbag, | osas | 47 | 7.25| 0 | 035]0015] 0 | 00L | 0.015 | 0.015 | 0.0L | 0.05 | Cu-Sn-Pb
42 |Til-tilgolbag, | osas | 306 | 112 | 0 | 0 | 23 | 0 | 001 | 003 | 002 | 0.005 | 0.02 |Cu-Sn-Pb
43 |Tililqolbag, | osas | 48 | 01 | 0 | 001]0005] 0 | 0011 0.015 | 0.012 | 0.002 | 0.03 |Cu-Sn
44 |Tiltilqolbag, | osas | 102 | 105| 0 | 01 | 0 0 |0011] 0 |0015] 01 | 174 |Cu-Sn-Pb-Fe
45 | Til-til qolbag, | osas | 108 | 103 | 0 | 005]0005] 0 |0026] 0 | 00L | 003 | 01 |Cu-Sn-Pb
46 |Tiltlqolbag, | osas | 108 | 102 | 0 |002] 0 0 [0011] 0 | 001 003| 0 |CuSnPb
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Ogyanin adi,

Ogyanin torkibi (%-ls)

Ne cokisi orintinin
(gramla) Cu| Sn | Pb| Zn | As | Sb Au Ag Bi Ni Co Fe tipi
1 30 4| 5] 6 | 7] 8 9 | 10| 11| 12| 13| 14 15
47 | Naxish qolbag, | asas | 106 | 1.3 | 0 | 005 008 | 0 | 0026 | 002 | 0.015 ] 0005 | 0.03 |Cu-Sn-Pb
48 | Tiltil golbag, | osas | 4.8 | 0.07 | 0.03 | 002 | 03 | 0 |0.001L] 0.008 | 0.05 | 0.3 | 0.05 |Cu-Sn
49 [Til-til qolbag, | oses | 108 | 065 | 03 | 03 | 0.1 | 0004 | 0011 [ 002 | 001 | 0 | 007 |Cu-Sn-Pb
50 g('ﬂ?azm“ asas | 48 | 02| 01 {002 005| O |0011| 003 | 001 | 001 | 005 |Cu-Sn
51 | Qolbag sas | 06 | 99 | 002 | 005] 001 | O | 0026 0008|0008 0 | 002 |Cu-Sn-Pb
52 |Tiltilqolbag | osas | 102 | 03 | 04 | 04 | 002 | 0 | 0011 | 003 | 001 | 0.03 | 02 |CuSn
53 | Qolbag osas | 7.3 | 025 ] 003 |0.05] 002 | 0 | 00L| 0 | 002 | 0015| 004 |CuSn
54 |Tiltilqolbag | osas | 31 | 665] 0 | 03 | 000 | 0 |0056] 002 | 001 | 0 | 003 |CusSnPb
55 | Tiltilqolbag | osas | 74 | 20 | 0 |005] 0 | 0 |0011] 0 | 002 | 003 | 01 |CusSnPb
56 | Naxishqolbaq | osas | 48 | 03 | 03 | 0.2 | 0.08 | 0.056 | 001 | 0.05 | 001 | 0.0L | 01 |CuSn
57 | Tiltilqolbag | osas | 36 | 0.25 | 0.06 |0.011] 012 | 0023| 0 | 0 | 0.025] 0.006 | 0.04 |CuSn
58 | Qolbag osas | 108 | 445 | 001 | 01 | 149 | 0011| 0 | 00IL | 0.07 | 0.002 | 0.03 | Cu-Sn-Pb
59 | Tiltilqolbag | osas | 10.2 | 11% | 002 | 0.12 | 0.0L | 0026 | 0 | 0.0L | 0.015] 003 | 02 |Cu-Sn-Pb
60 | Qolbag osas | 74 | 665] 0 |00L| 002 | 001 | 0 |0003]0005] 0 | 02 |CuSnPb
61 | Tiltilqolbag | osas | 48 | 08 | 0 | 003] 002 | 001 | 0 |0003|0005| 0 | 02 |CuSnPb
62 | Tiltilqolbag | osas | 42 | 08 | 002 | 03 | 02 | 01 | 0 | 0.0L | 003 | 0007 | 0.05 |Cu-Sn-Pb
63 | Qolbag, 65r. | osas | 2.05 | 02 | 003 | 005]| 0 |0005| 0 | 005 | 002 | 003 | 01 |CuSn
64 | Qolbag, 52qr. | osas | 2.8 | 0.3 | 003 [ 005 01 | 003 | 0 | 002 | 0002 0.0L | 02 |CusSn
65 | Qolbag,34qr. | osas | 204 | 03 | 03 | 04 | 03 [0022] 0 | 0 |0015] 001 | 02 |CusSn
66 | Qolbag,140qr. | osas | 41 | 025 | 03 |002] 03 | 001 | 0 | 0 |0015] 0007 | 0.05 |CuSn
67 | Qolbag,83.4 qr. | osas | 104 | 162 | 03 | 003 | 03 | 001 | 0 | 0 |0015] 001 | 005 |Cu-Sn-Pb
68 | Qolbag,218qr. | osas | 48 | 02 | 02 | 03 | 03 | 001 | O | 003 | 005 | 0.003 | 0.05 |CuSn
69 | Qolbag,84qr. | osas | 51 | 02 | 02 | 0 | 03 | 001 | 0 | 00L | 0.005] 01 | 0.03 |Cusn
70 | Qolbag,10Lqr. | osas | 52 | 02 | 03 | 003 ] 002 | 001 | 0 | 002 | 005 | 0.0L | 007 |CuSn
71 | Qolbag,35qr. | sas | 55 | 02 | 03 | 002] 002 | 001 | 0 | 002 | 005 | 0.005| 0.04 |CuSn
72 | Nazikhalga 0 | 36 {005 0o | o | o | o [oot| o | o | o | 013 [cusn
sokilli golbag,
Lentsokilli gol-
73 | ponda05n | %S| 985|005 | 03 | 003 | 002 [000L| 01 | 0 |0003| 001 | 057 |CuSnFe
74 |Qolbaafrag- | ol 105 | 00a | o |0018{0012| o |o0088| o | 0004|0002 | 0004 |Cusn
menti, 9.8 qr.
Qolbaq qirig: (2 o
75 | s 1057 qr, | %5 | 63 | 03 [ 09| 03| 02 | 0 | 01 |0007| 01 | 0 | 01 |CuSnzn
Lentsokilli gol-
76 | bag qun@ asas | 62 [002]105| 0 [002| O |0094| 0 |0003| O 0 |cusnzn
(5adod), 7.3 qr.
77 | Qolbag, 152 ar. | ssas | 98 | 005| 0 | 02| 02 | 0 |0052| 0 |0074] 002 | 0.035 |CuSn
78 | Qolbag, 24 qr. | osas | >10%] 0.05| 0 | 02 | 025 | 0 |0072| 0 | 004 | 003 | 145 |CuSn-Fe
79 | Qolbag, 32qr. | osas | 78 |005] 0 | 0 | 008 | 0 |0027| 002 | 0.068 | 0.0L | 01 |CusSn
80 g'gz(;‘:qo'baq' ssas| 74 | 03| 0 | 0o |005| o [o001| 0 | 002 00L| 015 |Cusn
81 Sg'rbaq g, | as | 35 | 03 | 002 | 0 [0005| 0 |o0056| 002 | 001 | 0005| 01 |cusn
82 ?g'g‘;"q ang, | s | 102|062 0 | 01]005| 0o [0056] 0 | 001 | 01 | 005 |Cu-Sn-Pb
83 | Qolbag,3350r. | osas | 443 | 10 | 0 | 04 |0031]| 0 | 0.036 | 0.008 | 0.006 | 0.002 | 0.008 | Cu-Sn-Pb
84 fsg?qrqo'bag" asas | 05| 02|02 |03|03| o | 0o [005] 0 | 0 | 02 |cusn
85 | Qolbag, 75qr. | osas | 42 | 03 | 02 | 01 ] 01 | 0 | O | 005 | 002 | 0,005 0.05 |Cusn
86 ;z’;"q?"grz'k' osas | 206 | 12 | 03 |005| 12 | 0 | 0 | 005|005 O | 012 |CuSn-PbSh
87 ;gg‘ib"grz'k' ssas | 53 | 12| 03 |003| 12 | o 07 | 003 | 003 | 012 SE'S”'Sb'B"
88 | Qolbag,28qr. | esas | 0.7 | 03 | 02 | 01 | 01 0 01 | 005 0 02 |CuSn
89 | Qolbag, 35qr. | osas | 0.7 | 03 | 002 | 005 00L | 0 | 04 | 00L | 002 ]| 0 | 02 |Cusn
90 | Qolbag, 19qr. | osas | 07 | 03 | 03 | 08 | 02 | 003 | 0 | 005 | 005 | 00L | 07 |CusSn-AsFe
Qolbaq
91 | fragmenti, ssas| 75| 03] 03 ]03] 01| 0o | o |005]|005]| 03] 02 |CusSn
28.20r.
92 ?ggl;qo'baq' osas | 65 | 03] 02|04 03| 0 | o |o005|o002]| 00| 02 |Cusn
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Nasiba Tofiq g1zt Mustafayeva

No es)g\(lgiadl, Osyanin torkibi (%-ls) orintinin
(gramla) Cu| Sn | Pb | Zn | As Sb Au Ag Bi Ni Co Fe tipi

1 3| 4 | 5] 6 | 7| 8 9 | 10 | 11 | 12 | 13 | 14 15

93 | Qolbag,104qr. | osas | 72 | 03 | 02 | 03 | 01 | © 0 | 005 | 005 | 003 | 02 |Cusdn

% leg'Z':qO'baq' osas [ 202 | 19 | 005 | 02| 28 | 02 | o | 02 [002| 0 | 02 |cusnPb-so

g5 |Qolbaafrag- | oot o0 (193 005 | 0 | 27| o | o | o017 | 002 | 01 | o;n |CuSnPb-S-
menti, 1.5 qr. Fe

96 | Qolbag osas | 35 | 14 | 02 | 03| 01 | 005 | 0 | 006 | 005 | 0 | 01 |CudnPb

97 |Qolbag, 12qr. |85.72| 1264 | 0.11 | 022 | 040| 01 | 0 + | 0on | 000 | - ~ [Cusn

98 |Qolbag, 22qr. |89.72] 25 | 01 | 003 | 005 | 005 | 0 0 | 0005| 003 |0007| - |Cudn

99 [Qolbag, 42qr. | 926 | 636 | 0L | 019 | 01 | 001 | 0 + | 001 | 00n | 00n | - |Cudn

100 | Qolbag, 56 qr. |87.80] 10 | 155 | 00n | 0.15 | 00n | + + | 000n | 0.00n | 000n | - |CuSn-Pb

101 | Qolbag, 62 qr. |90.96] 7.67 | 049 | 01 | 025 | 005 | - ~ | 0008 | 001 | 003 | - |Cudn

102 | Qolbag, 77 qr. |92.72] 643 | 04 | 01 | 01 | 0.005| - + | 005 | 0001|0007 | - |Cusdn

103 | Qolbag,40.2qr. | 94.53|90.86 | 0.93 | 0.0n | 0.82 | 0.0n | 0.00n + 0.0n | 0.0n | 0.00n - | Cu-Sn-Pb-As

104] Qolbag, 49.5qr. | 96.47| 031 | 101 + [070| 04 [000L | + § - ~ | 01 |CuAsPb

105 | 1 hecmli 86.76| 11.70 | 027 | 0.10 [ 0.16 | 025 | O | 004 [ 0002 | 005 | 002 | 05 |Cu-Sn-Fe
golbag, 101 gr.

106 E;‘é'r']‘qgr?t'ibaq 85.85|11.86 | 0.04 | 0.10 | 008 | 0.11 | 0.001 | 0.05 | 0.005 | 005 | 002 | - |Cusn

107 | Qolbag, 32qr. |89.91] 60 | 05 | 03 | 04 | 002 | 0.00L | 001 | 001 | 001 | 0005| - |CuSn-Pb

108 | Qolbag, 52qr. | 932 | 04 | 0.7 | 10 | 31 | 044 | 0.1 | 0026 | 0015 | 0.08 | 0.04 | 04 |CuPb-ZnAs

109| Qolbag, 17qr. | 9146 623 | 05 | 051 | 035| 02 | + | 005 | 0005| 01 | 005 | - |Cu-Sn-Pbzn

110| Qolbag, 24qr. | 915 | 6.89 | 012 | 01 | 01 | 0037| 0 | 005 | 0.005 | 0.025 | 0.002 | 0.05 |Cu-Sn

111 | Qolbag, 33qr. | osas | 9.07 | 05 | 05 | 035] 004 | 0 | 005 | 001 | 0.04 | 0.06 | 015 |Cu-Sn-Pb-Zn

112 ;';' qolbad, |97 38| 698 | 008 | 04 | 04 | 004 | - [0005| 001 | 005 | 002 | 03 |cusn

113 | Qolbag, 27 qr | 90.70| 7.27 | 05 | 04 | 09 | 005 | - | 002 | 002 | 0.04 | 0.05 | 0.02 |Cu-Sn-Pb-As

114 | Qolbag, 41qr. |92.60| 39 | 007 | 01 | 008 | 0004 | 0 | 0.064 | 0.00L | 0.001 | 0.004 | 0.25 |Cu-Sn

115 | Qolbag, 26 qr. | 93.64] 393 | 067 | 05 | 0.05 | 002 | - | 0.047 | 0.005 | 0005 | 00L | - |CuSn-PbZn

116 | Qolbag, 23qr. |96.13] 2.35 | 047 | izi | 0 | 002 | - | 005 | 0005| - |0003| 06 |CuSn-PbFe

117 Qolbaq 18qr. |87.68] 103 | 05 | - | -15] 002 | - | 00L | 001 | 005 | 002 | - |CuSn-Pb

118 | Qolbaq 2Lar. |8755| 7.8 | 008 | 02 | 01 | 0.005| - | 005 | 0.005| 002 | 006 | 03 |CuSn

119 Qolbag, 19qr. | 927 ] 62 | 02 | 016 | 0 | 00L | 0 | 0047 | 0002| 0.1 | 0005| 005 |CusSn

120 | Qolbag, 22 qr. | osas | 102 | 007 | 01 | 0.02 | 0008 | 0 | 0071 | 0.001 | 0.005 | 0001 | 0.1 |CuSn

121|Qolbag 18qr | 89.8 | 90 |015| 035| O | 001 | 0 | 008 | 0.00L | 0.03 | 0.002 | 0.06 |Cu-Sn

122 [Qolbag, 33qr. | osas | 35 | 0. | 015 | 0 | 0002 |0.0005| 0.09 | 0.001 | 0.002 | 0.005 | 0.3 |Cu-Sn

123| Qolbag, 12qr. | osas | 96 | 035 | 0.3 | 01 | 0.01 |0.0005] 0079 | 0.0 | 0.03 | 0.003 | 0.05 |Cu-Sn

124 | Qolbag, 10qr. | osas | ¢ox | 0.3 | 055 | 0.14 | 0.02 + 0.01 | 0.008 | 0.012 | 0.055 + |Cu-Sn-Zn

125 | Qolbag, 92.5qr. | 91.75] 587 | 054 | 0.10 | 050 | 020 | 0 - | 0005 | 002 | 0005| 02 |Cu-Sn-Pb-As

126 Qolbag,48qr. | osas | 85 | 0.2 | 01 | 01 | 0.03 | 0.003 | 0.05 | 0.007 | 0.001 | 0.005 | 0.05 |Cu-Sn

127 Qolbaq,23qr. | osas | 6.0 | 0.1 | 001 | 0.05 | 003 |0.0003] - | 0.008 | 0.006 | 0.005 | 0.2 |CuSn

128 %’g’rqo'baq' 910| 80 [ 01 |005| 0 |002| 0 |004| 0 | 002 |000L| 015 |Cu-Sn

129 Qolbag, 102qr. | 90.1 | 0.05 | 04 | 05 |013| 18 | 0 | 004 | 0003 | 0.05 | 0.02 | 045 |Cu-Zn-Sb

130 | Qolbag, 12qr. | 957 | 0.15 | 24 | 09 | 013 | 005 | 0 | 0026 | 0016 | 0.07 | 0.014 | 0.16 |Cu-Pb-Zn

131 Qolbag, 52qr. | 932 | 04 | 0.7 | 10 | 31 | 044 | 0.1 | 0026 | 0015 | 008 | 0.04 | 04 |CuPb-ZnAs

132 | Qolbag, 16qr. | 849 | 065 | 04 | 35 | 44 | 015 | 0 | 005 |0015| 08 | 0 | 08 ﬁ:’FS:Z”AS

133|Qolbag, 5qr. | osas | 34 |003| 0 |00L] 025 | 0 | 004 | 004 | 0015|0002 | 02 |CuSn

134 | Qolbag,17.5qr. | 940 | 0.002] 05 | 31 |021] 04 | 0 | 002 | 0.007 | 0.008 | 0.022 | 0.95 |Cu-Pb-Zn-Fe

135|Qolbag,9qr. | 87.1 | 0.08 | 0.6 | 104 | 028 | 03 | 0 | 002 | 0018 | 0.05 | 0.005 | 045 |Cu-Pb-Zn

136 | Qolbag, 79qr. | 938 | 19 | 04 | 29 | 03 | 006 | 0 | 004 | 0.004 | 0.04 | 0009 | 045 |Cu-Sn-zn

137 | Qolbag, 162qr. | 955 | 12 | 09 | 09 |035| 005 | 0 | 004 | 0015 | 0.06 | 002 | 087 (F:e“'S”'Pb'Z”'

138 | Qolbaq,85qr. | osas | 1.7 | 064 | 007 | 0.04 | 0.008 | 0 | 0.055 | 0.008 | 0.02 | 0.007 | 03 |Cu-Sn-Pb

139 %’f’g‘j QgL | sas | 68 | 173 | 01 |008|0025|0002| 01 | 002 | 002 | 001 | 02 |Cusn-Pb

140 ?;ng? ang | s | 49 | 012|002 |008| 001 | 0 | 004 |0004| 001 | 001 | 02 [Cusn

141 %’;braq ang, | | 68 | 02 | 01 | 01 | 001 | 0 |0057|0005| 002 | 001 | 02 |cusn

142 | It hecmli osas | 122 | 06 | 02 | 06| 01 | 0 |0041]0002| 03 | 002 | 02 |CuSn-Po-As
bilorzik, 64 gr.
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AZORBAYCAN ORAZISINDON TAPILMIS SON TUNC DOVRUN® AID METAL......

Ogyanin adi,

Ogyanin torkibi (%-ls)

Ne cokisi : : eripti_nin
(gramla) Cu| Sn | Pb| Zn | As | Sb Au Ag Bi Ni Co Fe tipi
1 30 4| 5] 6 | 7] 8 9 | 10| 11| 12| 13| 14 15
143 | Qolbag,305 qr. | osas | 16.2 | 008 | 025 | 0 | 002 | 0 | 008 | 0.003 | 025 | 008 | 02 |Cusn
144 | Qolbag, 35qr. | osas | 131 | 242 | 02 | 03 | 023 | 0 | 003 | 001 | 02 | 002 | 0.08 |Cu-Sn-Pb
145 | Qolbag, 43qr. | osas | 145 | 03 | 005 | 0.1 | 002 | 0 | 005 | 005 | 04 | 008 | 005 |Cu-Sn
146 | Qolbag 405 qr. | osas | 133 | 0.3 | 006 | 10 | 015 | 0 | 008 | 0.002 | 02 | 0.035 | 004 |Cu-Sn-As
147 Qolbag, 25qr. | osas | 123 | 04 | 005 | 05 | 03 | 0 |0038| 0 | 03 | 006 | 04 |Cusn
14g | Ii hecmli asas | 100 | 03| - | 20| 059 | 0 |0026|0003| 015 | 0.006 | 0.025 | Cu-Sn-As-Sb
bilorzik, 147 qr.
149 | Qolbag35qr. | osas | 100 | 03 | - | 103 | 003 | 0 | 003 | 005 | 005 | 001 | 02 |Cu-Sn-As
150 | Qolbag, 37 qr. | oses | 10.3 | 0.3 | 045 | 025 | 03 | 0002 ] 007 | 04 | 04 | 005 | 02 |CusSn
151 | Qolbag, 100 qr. | osas | 140 | 66 | - | 03 | 045 | 0 | 012 | 0007 | 001 | 0 | 03 |Cu-Sn-Pb
152 E%qq‘ﬂo'bag" asas | 104 [0005| 005 | 0 | 0 0 0015 o0 |0006| 002 | 019 |Cu-Sn
153 | Usaaaolbag, | ot 67 | 178 [>10%| 05 | 018 | 0 | 004 | 0007 | 007 | 0006 | 315 |CuSm-Pb-Zn-
1840qr. As-Fe
154| Qolbag, 98qr. | osas | 52 | 004 | 01 | 133] 03 | 0 |0038| 0 | 001 | 001 | 084 |Cu-Sn-AsFe
155 | Qolbag, 98 1. | osas | 0.005] 1% | 03 | 1.77 | 005 | >0 | 000n| 0 | 002 | 003 | 005 |CuPb-As
156 | Qolbag, 157 qr. | osas | 657 [ 9.74 1 035 | O 0 0 0.05 0 001 | 002 | 05 |Cu-SnPb-Fe
157 | Qolbaq 316 r. | oses | 368 | 327 | 0 | 05| 055 | 0 | 0072|0007 | 001 | 0 | 01 |GrSTTA
158 | Qolbag 195r. | osas | 141 | 25 | - |01 ] 0 | 0 | 006 | 003 | 001 | 0 | 03 |CuSnPb
150 | Qolbag, 91 qr. | osas | 205 | 005 | 001 | 0 | 002 | 0 |0015] 0 | 001 | 002 | 04 |Cusn
160 | Qolbag, 11qr. | osas | 105 | 089 | 001 [0.25] 04 | O [0063| 0 |0023| 01 | 029 |Cu-Sn-Pb
161 | Qolbag, 21 qr. | osas | 7.35 | 162 | 0.005] 04 | 03 | 0 | 005 | 0 | 03 | 001 | 205 |Cu-Sn-PbFe
162 | Qolbag osas | 74 | 041|025 | 04 | 025 | 0 |0042] 0 | 00L | 001 | 112 |CuSnFe
163 | Qolbag, L5qr. | osas | 34 | 13 | 01 | - | 02 | 0 | 005 | 0005| 03 | 001 | 1.2 |Cu-Sn-PbFe
164| Qolbag53qr. | osas | 32 | 126] 0 | 04 | 02 | O |0044]0022] 03 | 001 | - |Cu-SnPb
165 Qolbag, 31ar. | osas | 55 | 004 | 0 |0025/0025]0025] 0 | 0 | 00l | 002 | 1.0 |CuSn-Fe
166 | Qolbag osas | 78 | 065| 0 | 04 | 015 |0019] 0 |0025| 00L | 015 | 01 |Cu-Sn-Pb
167 | Qolbag, 45qr. | osas | 55 | 03 | 03 |025| 015 | 0.1 0 01 |0015] O 01 |CuSn
168 | Qolbag, 55 qr. | asas | 102 | 02 | 02 |002] 0 | 001 | 0 |0007 | 00L | 001 | 0 |Cusn
169 | Qolbag, 57qr. | osas | 74 | 02 0 05 0 0.01 0 001 | 001 | 0.01 0 |Cu-Sn-As
170 | Qolbag, 52 qr. | osas | 162 | 0.02 | 002 | 0.05| 03 | 0.004| 0 | 001 | 002 | 001 | 015 |Cu-Sn
171 | Qolbag, 62qr. | osas | 48 | 0.05] 005 | 0.3 | 005 [0005| 0 | 002 | 001 | 0 | 005 |CusSn
172 | Qolbag, 39qr. | osas | 34 | 002 | 005 | 0.01 | 001 |0.005] 0 | 002 | 002 | 0 | 005 |Cusn
173| Qolbag, 35qr. | asas | 74 | 02 | 0 |002] 005 |0005] 0 | 002 | 002 | 0 | 02 |Cusn
174|Qolbag51ar. | osas | 002 | 002 | - | 52 | 008 | 0027 | 0 | 0002 | 001 | 002 | 096 |Cu-AsFe
175 | Qolbag, 113 r. | osas | 615 | 03 | 03 | 0 | 0025 | 014 | 0 | 0025 ] 005 | 001 | 01 |Cu-Sn

Qeyd: 1-23 Naxgivan MR, Qarabaglar kondi, nekropol, arxeolog M.M.Seyidov; 24-31 Soki r.
Boyuk Lay kondi, tosadfi tapnti, toqdim etdi A.A.Qarshmodova; 32-33 Naxgivan MR,
Quzilburun, das qutu goebir, arxeoloq I.1.Messaninov; 34-36 Naxcivan MR, Qizilburun, das qutu
qobir, arxeoloq V.F.Miller; 37-62 Gadabay r. Qalakand kondi, das qutu gobir, arxeoloq V.Belk;
63-64 Naxcivan MR, Sorur r. Sahtaxti kondi, das qutu gobir, arxeolog V.H.Oliyev; 65-71
Daskosan r. Xagbulag k., arxeoloq H.P.Kasomanli; 72 Susa r. Malhboyli k. tesadufi tapints,
toqdim etdi 1.H.Norimanov, 73-76 Abseron r. Mordokan k. das qutu gobir Ne 7, arxeolog
Q.M.Aslanov; 77-79 Lankaran r. Digah k. arxeoloq H.P.Kasomanli; 80-82 Gdy-gdl r., kurgan
Ne41,arxeoloq, E.A.Resler; 83 Qazax r. Layekit-kotlkli k. tosadufi tapinti, toqdim etdi
V.H.Oliyev; 84-95 Samkir r. Bayramli k. arxeolog N.Miseyibli; 96 Naxgivan MR, Sahbuz r.
Kolan1 nekropolu, arxeologlar V.Baxsaliyev. 97-98 Mingocevir, kv. 1 gobir 1-18, arxeoloq
S.M.Qaziyev; 99 Mingagevir, kv. 23 gabir 63, arxeolog V.P.Fomenko; 100-104 Mingagevir,
kurgan 1, dagilmis gebir Ne 17; 56; arxeoloq i.1.lone; 105-124 Qazax r. Qazaxbayli k. arxeoloq
S.M.Qaziyev; 125-127 Oguz r. Korumli k. arxeoloq S.M.Qaziyev; 128 Qazax r. Qazaxbayli k.
Essoktopo, toqdim edon C.Xolilov; 129-137 Daskoson r. Xacgbulaq k. kurgan 2, arxeoloq
H.P.Kosomonli; 138-141 Qazax r. Dassalahl k. tosadiifi tapinti; 142-147 Qazax r. Qirili k.
dagilmis gobir, arxeolog I.H.Norimanov; 148-150 Daskoson r. Xagbulag k. das qutu gobir,
arxeoloq S.T.Sadigzado; 151-158 Goanga r. Covdar k. arxeoloq D.M.Sarifov; 159-174 Ganga r.
Covdar k. arxeoloq Ter Qukasov; 175 Gadabay r. Boylk-Qaramurad k. arxeoloq Q.M.Aslanov.
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Nasibs Tofiq g1zt Mustafayeva

Hacuéa Togux xvi3er Mycmacgpaeea

AHAJIUTUYECKOE NCCJIEJOBAHUE BPACJIETOB
N3 MAMATHHUKOB ITIO3JHEI'O BPOH30BOI'O ITEPHOJJA
HA TEPPUTOPUM ASEPBAHIKAHA

PE3IOME

B crarbe mpoBOASATCA pe3ynbTaThl MCCIEAOBAHM XMMHUYECKOIO COCTaBa
Opaciera, oOHapyXKEHHbIX B MaMSATHUKAX MO3JHEr0 OpPOH30BOr0O BEKa Ha Tep-
puropuu AzepOaiikaHa. Y CTaHOBJIEHO, UTO OpacieTbl OTHOCEHBI K MO3AHEMY
OpOH30BOMY NEPHOAY, H3TOTOBJIEHHBIE U3 MHOTOKOMIIOHEHTHOTO OpOH3BI.
OHU U3roTOBJIEHBI, B OCHOBHOM, U3 MECTHOTO CBIPbsI, HO TOJIBKO OJIOBO IIPHUBE-
3€HO U3 COCEHUX CTpaH, Takux Kak Mpan, Typuus, Meconoramusi.

Nasiba Tofik gizi Mustafaeva

THE HISTORICAL ANALYTICAL RESEARCH OF BRACLETS
WHICH WERE FOUND IN THE ARCHAEOLOGICAL
EXCAVATIONS OF THE LATE BRONZE AGE IN THE

TERRITORY OF AZERBAIJAN

SUMMARY

In the article, the results of the bracelets chemical composition found
from the monuments of the late bronze age is investigating. Analytical research
of bracelet relating to the monuments of the late bronze age on the Azerbaijan
territory. It found that bracelets concerns to late bronze and made of multi-
component bronze. Their composition was organized from local raw materials,
but only the tin imported from neighboring countries like Iran, Turkey and
Mesopotamia.
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