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METAL PRODUCTION AT THE SETTLEMENT OF TALDYSAY
IN ZHEZKAZGAN-ULYTAU MINING AND METALLURGICAL CENTER

Antonina S. Yermolayeva*, Sergey V. Kuzminykh**, Maxim N. Ankushev***,

Yekaterina V. Dubyagina*

* Institute of Archeology named after A. Kh. Margulan, Almaty, Kazakhstan; ** Institute of
Archaeology RAS, Moscow, Russia; *** Institute of Mineralogy, Ural Branch of RAS, Miass, Russia

Keywords: mining and metallurgical center, West-Asian (Eurasian) Metallurgical Province,
Zhezkazgan-Ulytau region, settlement Taldysay, dwelling and industrial complexes, heat engineering
structures, smelting, kilns, chimney, Bronze Age.

The results of the study of metal production at the settlement of metallurgists Taldysay in Zhezka-
zgan-Ulytau mining and metallurgical center are presented. Workshops with heat engineering facilities
functioned throughout the 2™ mill. BC. According to the existing classification, they were divided into
three types: 1 — pit furnaces of the shaft type, including those with three sections, up to two meters
deep, with long horizontal chimneys and a complex air-conducting system, without forced blowing;
2 — ground furnaces of small size with bellows for forced blowing; 3 — heat engineering structures of
half-shaft type including three-section structures with a common long chimney and similar to types 1
and 2 of furnaces. At the settlement under study, smelting of copper from ore, casting and forging were
carried out. The study of the chemical composition and manufacturing technology of metal products
showed that special emphasis on forging was associated with the use of undoped “pure” copper.

KOHCKOE CHAPSI>KEHUME 2II0OXY ITO3THEV BPOH3bI
B IPEBHEM KMTAE: PEBO/TIOI VA 1 9BOTIOL A

E. B. Crenanosa, K. B. Yyrynos
Tocyoapcmeennviii Spmumanc, Canxm-Ilemep6ype, Poccust

DOI: 10.31600/978-5-907053-35-9-95-97

Kniouesvie cnosa: cnoco6 ynpasnenuss KonecHUMHbIMU 10uaA0bMU 8 INOXY OPOH3bL, I60TIOUUS

y30uL 6 Jlpesnem Kumae, s3aumosnusrue cmenu u Kumas.

DeHoMeH BcafiHNYECTBA 0OBIYHO CBA3BIBAIOT C M300peTeHmeM yamt. OfHAKO Ipy BEPXOBOIl
esJie yAuIa He ABJIAITCSA a0COMIOTHO HeOOXOAVIMBIM CPEfICTBOM YIIpaB/IeHN)sI, TaK KaK BCAJHMUK,
HaXOJIAACh Ha CIIMHE JOLIa/iV, MOXKET MCIIOIb30BaTh LE/NbII CIIEKTP APYIUX CPECTB — M3MEHEHE
MMOTOKEHUSI TeJla, TAKTU/IbHbIE U T'OTOCOBbIE KOMaH]IbI.

I[TosiB/ieHye Y37Ibl CBSI3aHO C HEOOXOAMMOCTBIO UCTAHLMOHHOTO YIIPAB/IEHNUs JIOLIAbMI,
3aNpsDKEHHBIMY B TIOBO3KY. BO3HMYMIT HAXORMUTCS CAMILKOM [aieKo OT JIOUIa[y, YTOObI BO3-
TeICTBOBATh Ha Hee CBOMM Te/IoM. Bce HaXO#KM paHHUX JleTasiell y3/ibl COPOBOXKAAIOT MIMEHHO
KOJIECHMYMX, 4 HE BEPXOBbIX JIOMIAJIEI.

[TepBbIMM YIPSKHBIMM KMBOTHBIMYM OBV OBIKM, Y IEPBOHAYAIBHO /IS 3aIIPSDKKY 9KBU/IOB
VICTIONIb30Ba/IM NIPMEMBI yIIpaB/IeHus, onpoboBaHHbIe Ha ObIkax. HocoBble Komblia B COUeTaHUN
C HeJlOy3ZKaMM MBI BUJIUM KaK Ha M300pa>keHMAX OBIKOB, TaK M Ha M300PaKEHUAX IKBUJOB.
VIMeHHO TaK1e Oro/loBbs MOKa3aHbl Ha HIYMEPCKUX M300paXKeHUAX II0BO30K BTOPOII ITOJIOBMHBI
III TBIC. MO H. 3., Ha nevaTAx u3 Kanmagokuy 2000-1900 rT. 1o H. 3. ¥ Ha OKYHEBCKMX ME€TPOIIN-
¢ax xonna III — navana II TeiC. O H. 9.



96 CEKI 1A II

OO61enpr3HaHHO, YTO JIeTKIe OfHOOCHbIE KOIECHUIIBI, 3aIIpsDKEeHHbIE ITapoii JIoNIazell, HOsSBY-
/much B maHCKOM Kurae n3 crennoit sounl EBpasun. CornmacHo nocnegHeit csopke B. A. HoBoxeé-
HoBa (2012: mpunoxxenne 2), B mamsaTHuKax Kuras, gatupyronmxcs snoxamu Illan n 3anagHoro
U0y, 0OHapy>KeHBI OCTaTKy Oortee cTa KomecHu]. HecMOTpsl Ha XpOHOIOTMYeCKMiT pasphIB (ca-
MBIl paHHMIT KOMIUIEKC C KojecHutlell B Kutae He MoxeT ObITh laTupoBaH paHee cepenynbl X111 B.
IO H.3.), OHU OJIarofiapsi CBOEII JIydlliell COXpaHHOCTY 4acTO IPUB/IEKAIOTCA I PeKOHCTPYKLVIN
006/1MKa CTENHBIX MOBO30K. [leTamn KoecHM4YHOI yupspku B JIpeBHeM Kutae usrorasnmBanmu us
OpOH3bI, B pe3y/IbTaTe y3[edHble IPUHAIEKHOCTI COXPAHIIICh TOPas3o JIydllle, 4eM VX POTOBbIe
U KOCTSIHBIE CTeIHbIe aHa/OTN. [I0CKONbKY 9T fieTanm, Kak 1 caMy KOJIECHUIIbI, HECOMHEHHO, BOC-
XO[AT K IMPOTOTUIIAM CTEIHBIX KYIbTYP, TO NMPEACTAB/AETCA BO3MOXKHBIM YTOUHUTD HEKOTOPbIe
PEKOHCTPYKILMY Hanboee paHHEro KOHCKOTO OTOJIOBbSI TIOXY OPOH3BI B IIETIOM.

VccnepoBareny MoaraloT, 4YTO yCTPOCTBO KOJIECHIYHON Y3/IbI C AVICKOBMHBIMMI U 5KeN00-
YaThIMM IICATIMAMU NIPeJIIoaraao Markue yamuna. OfHaKo COBpeMeHHble PEKOHCTPYKLIMM TaKUX
y3[] IIOKa3aJIi, YTO TOHKNE PeMeHHbIe YAWIa M3)KeBbIBAIOTCA JIOIIA b0 3a apy 4acos (Enumaxos,
Yeuymkos 2004: 42). [TonoxkeHne MmMuUpOKOro HAHOCHOTO PeMHS, K KOTOPOMY IOJBELINBaIICh
TaKMe [ICaJINY, Ha PpeKOHCTPYKIUAX CIMIIKOM CMELIeHO BIlepef, YTO 3aTPyAHsAeT JbIXaHue JIOLIa-
1. HaHOCHBIN peMeHb [JO/KeH PpacIiofiaraThCs BbllIe YIIOB pTa — Ha YYBCTBUTEIbHOI HOCOBOII
KOCTH,  He Ha XPAIIeBOJ 30He Hoca. PasMephI IINIIOB ABHO M30BITOYHBL. BOIIpochl cCHUMAaIOTCH,
eC/IU TIPeAIONIOKNATD, YTO y3abl II ThIC. 1O H. 3. ObUIM Oe3yAM/IbHBIE, TUIIA XaKaMOPBI, 6ocarna,
KaIlllyHra. BosjeiicTBre TaKuX y3/, OCYIIeCTB/IAETCA JaB/IeHMeM Ha YyBCTBUTENbHYIO HOCOBYIO
KOCTb 11 B IOJOOPOIHOI SIMKe U MOXKeT YCUIMBATBCA 33 CUET MeTa/UIMYeCKUX HAK/IAIOK, B TOM
YJCle C IIUIIAMU C BHYTPEHHEN CTOPOHBI HAHOCHOTO PEeMHS U MeTa/UIMYeCKUX TpyOodeK mim
IIelI0YeK B IOA00ponHOI AMKe. JJobaBeHNe TBEpPAbIX BBICTYIIOB-PBHIYATOB, OTXOMAIINX OT CO-
eIMHEHNA HaHOCHOTO ¥ CYTOJIOBHOTO PEMHS, TaK Ha3blBaeMas MeXaHM4YecKas XaKaMopa, felaeT
yIIpaB/IeHMe IONIabIo elle 6oIee XXeCTKNM, 4eM y3/bl ¢ yaviamu. IIIumbl Ha mcanuax yeumsanm
00KOBOE BO3/IeIICTBI, II0 Mepe 00ydeH Vs ToLaan Ux cHuManu. I10Box MOr IpoeBaThCs yepes
LIeHTpaJIbHbIe OTBEPCTHA IICAJINEB U IIPOXOUTD B IIOJO0POHOI SIMKe, OCTaB/IsAsA XapaKTepPHbIe
IOTEPTOCT Ha BHEILIHell CTOPOHe IICAJINeB.

B mancknx xomitekcax Kuras msBecTHbl popMbl 6e3yAMIbHBIX y3[jedek — Oe3 Icanes,
HO C MeTa//INYeCKMMM UM KOCTAHBIMU JJYTOBUIHBIMU 3/I€MEHTaMM, KOTOPble MOIJIM UCIIOJIb-
30BaThCsl KAK HAHOCHBIE U KaK ITOATYOHbIE 9/IeMEHTHI XaKaMop, K VX KOHIIaM KpeIu/Iu ITIOBOJbSI.
Oro1oBbA VIMeN JOTIOTHUTENbHBII PeMeHb, COeNMHAIOMINIT HaJIOOHBII M HAHOCHBIN PEMHN.

PeBosmonoHHbII Ilepexof K Y3aM ¢ yAUIaMy IIPOUCXOIUT B KnTae HeCKONbKO MO3XKe, YeM
Ha 3amafie. Y3pl ¢ yannamu nosasAwTcsa B CeBepo-Bocrounom Kurtae Ha rpaHuijax samagHo-
WKOYCKOTO KHsDKecTBa STHb Tonmbko B XI — Havae X BB. 710 H. 9. (Baiidy), uTo cBs3aHo co cneny-
IOIMM CTEIHBIM UMITYTIbcoM. B 6oree mospHMx KoMIvtekcax tuia CsoX9MIINIOy KomeCHUYHAs
y37a y’Ke BK/IIOYaeT OfHOYaCTHbIE U IBy4aCTHBIE YAMU/IA Pa3MIIYHbIX MOAVM(UKALINIL, B TOM YNCIIe
OTZIMTBbIE BMECTE C TpeXIeTenbyaTbIMuU IcamuAMM. [Ipyu nmosAsmenun ygun rncanuyu yTpadnuBaroT
HINIIBL ¥ KpellJIeHVe K HAHOCHOMY PEeMHIO, TaK KaK CABUTAIOTCA BIlepef, K yI/IaM pTa JIOLIa .

Crepyioliee Ba)KHOe VI3MEHEHME — IIePeXOf] K IPOITYCKHOMY CIIOCO0Y COUWIeHeHUs yAUI U
ncaneB — QUKCHpyeTcs y>Ke B caMoM Hadase Boctounoro Yxoy. Bompoc o MecTe BO3HUKHO-
BEHIA 9TOTO JOCTVDKEHM OTKPBIT, HO (paKTUUeCK! IPOITyCKHOI BUJ, Y3/bl mosBuicsa B Kurae
IPUMEPHO Ha CTOJIETUE PAHBIIIE, YeM B CTEITHBIX KY/IbTypaxX CKU(CKOTO THIIA.

JInteparypa
Hosoxxénos B. A. 2012. Yymo KoMMyHMKaLuu U peBHENINNIT KONECHBI TpaHcnopT Espasun. M.

Enumaxos A. B., Heuymukos V1. B. 2004. OxcriepuMeHTanbHble PAOOTHL 10 PEKOHCTPYKLIUY KOH-
CKOJT yrpspKu a1moxu 6poussl // Tlcanuu. DmeMeHTb! YIPSDKA M KOHCKOTO CHAPSDKEHNS B [PEBHO-
ctu. Jouenx. C. 39-45 (Apxeonmorndecknit anpmanax. Ne 15).
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HORSE EQUIPMENT OF THE LATE BRONZE AGE IN EARLY CHINA:
REVOLUTION AND EVOLUTION

Elena V. Stepanova, Konstantin V. Chugunov
The State Hermitage Museum, St. Petersburg, Russia

Keywords: driving chariot horses in the Bronze Age, evolution of horse bridle in Early China,

interaction between the steppe and China.

This paper focuses on the reconstruction of a bridle set without bits for driving chariot horses. There
are examples of bridles without bits in the Shan complexes of China — they also have no cheekpieces, but
include metal or bone arcuate elements that might have been used as upper or lower elements of ‘haka-
mors (halters). The reins were attached to the ends of these elements. Bits appear in China only in the
era of the Western Zhou under the influence of steppe cultures. The further evolution of horse bridle in
China occurred independently. The next revolutionary changes took place here in the early Scythian time.

’KEPTBOINIPUHOIIEHUE B 3ITOXY MO3JJHENW BPOH3bI
(ITO MATEPHUAJIAM MOTHJIBHUKA TAPTAC-1
B BAPABMHCKOM JIECOCTEIIHN)!

H. C. Edppemona
Wncmumym apxeonoeuu u smuozpaguu CO PAH, Hosocubupck, Poccust
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Kniouesvte cnosa: bapaburckas necocmeny, aHOPOHOBCKAS KYNbMypd, HAXOMOBCKAS KyNbmy-

Da, HepmeonpuHouere, PUmyanvHolii KOMNIEKc, MUpo8o33perue, OyX08HAA Kybmypa, npo-

U3600cMBeHHble KYIbNbl.

Taprac-1 — pasHOBpeMeHHbIN MaMATHMK, PACIIONIOKeHHBIT Ha Tepputopun bapabuHckoi
necocreny B O6b-VIpThIICKOM MeXypedbe, 6ojiee AecATn 1eT uccnenyetcs akan. B. V. Mono-
IVMHBIM. 37iecb OOHapy>KeHBI 1 TOrpebajbHble, M XO3ICTBEHHbIE, M PUTYa/IbHble OO'bEKTHI, Jja-
TUPYIOIMeCA B IIMPOKOM [MANa3oHe — OT HEOJUTa [0 MO3JNHEro cpefHeBeKoBbsA. OTHenbHble
OOBEKTHI U eUHIYHBIE apTe(aKThl MO3BO/AIOT MPEANOTIOKNATD CYIIeCTBOBaHIe B MOrpebab-
HOI1 OOPSAHOCTY HOCUTEIEN IPEBHUX KY/IbTYP PUTYA/IOB )KePTBOIPUHOIIEHI.

Crieqpl TaKUX AEICTBUI OOHAPYXMBAIOTCSA B SIOXY pa3BuTO 6poH3bL. Tak, B MaTepuanax us
3aXOpOHEHMII aHIPOHOBCKOI (PENOPOBCKOIL) KYIBTYPhl OCHOBHYIO YaCTb HAXOJIOK COCTABJIAIOT
KepaMudecKne cocyaipl. [IpucyTcTBye mocynpl B MOTHIIE TPAGVUIIVIOHHO PacCMaTpPUBAETCs ICCIIEN0-
BaTe/IAMM KaK CBUJIETE/IbCTBO CYLIeCTBOBAHNUA B IIOrpe6abHOM 00pszie Mey COITPOBOANTEIbHON
. OTHAKO eAVHIYHbIE CTy4ay IOKaIM3alyy COCYAa Ha ypOBHE MaTepyKa BOMM3y norpebenns
MOTYT CBUJIeTe/IbCTBOBATh KaK O TPU3HE, TaK ¥ O )KePTBOIPUHOLIEHNH, 0COOEHHO eC/IU YIeCTh, YTO
B JaHHOM CJTy4ae cocyp 6bI1 ycTaHoB/eH BBepx fHOM (Edpemosa, Monogus 2016).

YHUKa/bHBIMU B CBET€ PacCMaTpUBAeMONl IMpPOOIeMBbl ABJIAIOTCSA PUTYaTbHbIE KOMIIIEKCHI
BOCTOYHOTO BapMaHTa ITaXOMOBCKOII Ky/IbTYpBI, TOKa/IM30BaHHbIE Ha IOT0-3aIafHOIl Hepude-
pun namsaTHuKa (Monoayu u mp. 2012). Ha cBA3b ¢ morpe6anbHBIM 0Ops/IOM yKa3bIBaeT Ha-
n4ye mo6/IM30CTI 3aXOPOHEHNUI JaHHO KybTypbl. OO BeKThI IPeCTaB/IsIN CO00iT KApKaCHO-
CTONO6OBBIE KOHCTPYKLIMY MU CKOIUIEHNS apTedaKTOB, PACIIONOXEHHbBIX Ha YPOBHE MaTepuKa I
B HeOObIINX AMaX. VIMeny MecTo IpOKasIbl M TEIUIOTEXHIYECKIe COOpYKeHus. B umcre Haxo-
IOK — OpOH30Bble HAKOHEYHMKM KOIIMIT, YaCTY JIUTENHBIX GOPM, KOCTSHBIE Vi KAMEHHBIE M3Jje-
nst, 60/IbIIOE KOMNYIeCTBO PPAarMeHTOB KePaMUKIA.

! Pa6ora BhimonHena npu ¢unancosoit noppep>kke POV, npoexr «[JpeBHOCTI» Ne 18-09-40028
«Mopeny MppaloHaNbHOI AeATeTbHOCTU HaceNeHN fora 3amagHoli Cubupu B rooleHe».



