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AHHoOTauua

B craTbe aHanu3aupyloTca HoBble flaHHbIe, XapaKTepusytouiue
ocobeHHOCTM NPOM3BOACTBA Xenesa Ha Tepputopuu Bocrou-
Hoii DeHHOCKaHAUM B paHHeM XXenesHoM Beke. Maccoeoe
NPOM3BOACTBO ChIPOAYTHOro JXenesa B BocrtouHoit ®eHHo-
CKaHpuu, cyns no papvoyrnepofHbIM fataM, HauMHaetcs He
nospHee V-1l BB. go H.3. Ha Tepputopuu pernoHa ucnonb3o-
BaNUCb FOPHbI TPeX OCHOBHbIX BUAOE: 1) B BUAE KaMeHHOro
fILMKa; 2) ropH B BUAE AMbI; 3) FOPH U3 KaMHeil U IUHBL. [OpHbI
nepBoro U BTOporo BUA0B ABNSAIOTCS Hanbonee paHHuMHu. lop-
Hbl TPETbEro BU,a HAYMHAIOT COOPYXATbCS B hUHANE paHHero
XenesHoro BeKa. [opHbl nepBore U TpeTbero BUAOB MCNONb-
30Banucb MHorokpatHo. Mecta npousBsoAcTBa Xxenesa yacto
pacnonaranucb BHe noceneHuil. MHorue ropHbl, UccnepoBaH-
Hble Ha TeppuTopuu Kapenuu, HaxoaaTca Ha BO3BbILLEHHOCTSAX
unu Gepery BogoeMa, 4YTo NO3BONSNO UCMONb30BaTh BeTep
ans ycuneHus ropeHus. 06noMku kepamuueckux Tpy6ok-co-
nen, HaiffeHHble Ha HEeKOTOPbIX CTOSIHKAX, CBUAETENbCTBYIOT
0 NpUMEHEeHUM NpU NPOU3BOACTBE )KeNe3a WUCKYCCTBEHHO
nopauv Bosfyxa. B cratbe BbiCKasaHo NpefnonoXeHue, 4to
B HeKoTopblx YacTsx CeBepHoil EBponbl NNOCKOAGHHbIE Be-
ApoobpasHble acbecToBble cocyfbl, U3rOTOBNEHHbIE MO 0CO-
6oii TeXHOMOrMM M3 TYroMNaBKOW Pa3HOBMAHOCTU BONOKHM-
CTOro MMHepana u FuHbl, ynoTpebnsanuch B KauecTBe TUrneif
AN MOBbIWEHUS TBEPHOCTU TOTOBLIX JKENe3HbiX M3penuii
nyTeM UX HayrnepoxuBaHus. B suMHee BpeMsi Ky3HeuHas 06-
pa6otka Xenesa Ha TeppuTOpUM perMoHa nNpoussopunach B
Xunbix nomeweHusx. Ha croanke Tomuua nsrotoBnenue xe-
Ne3HbIX OpyAMiA BeNochb NETOM B KPYMHbIX Ky3HEUHbIX FOpHaX,
COCTaB/IEHHbIX U3 BEPTUKaNbHO NOCTaBEHHBIX MAUT.

KnioueBble cnosa:

BoctouHas ®eHHocKaHpus, paHHMFI XenesHbin BeK, KpuuHoe
)Xeneso, ropH, acbecroBas KepaMuKa

Beepenue

N3BecTHbIi coBeTcKuiA apxeonor A.9. bpiocos, paccmatpu-
Bas npo6neMy no3gHero (B UCTOPUUECKOM acneKTe) nepexona

New data on iron production

in Eastern Fennoscandia

(second half of the | millennium BC -
beginning of the | millennium AD)

A.M. Zhulnikov

Petrozavodsk State University,
Petrozavodsk

rockart@yandex.ru

Abstract

The paper presents new data on iron production in Eastern
Fennoscandia during the Early Iron Age, second half of the
| millennium BC - beginning of the | millennium AD. Radio-
carbon dating indicates that the mass production of raw iron
in this region began no later than the IV - Ill centuries BC.
Three main types of kilns were used: a stone box kiln, a pit
kiln, and a kiln made of stones and clay. Kilns of the first and
second types are the earliest, while the kilns of the third type
began to be used towards the end of the Early Iron Age. Per-
haps, they were structurally similar to medieval iron-making
kilns. Kilns of the first and third types have traces of multi-
ple uses. Iron production sites in Eastern Fennoscandia were
often located outside the settlements, with many found on
hills or near water reservoirs to take advantage of the wind
to fan the flames. Ceramic nozzle tubes found at some sites
suggest the use of artificial air supply in the second half of
the | millennium BC for iron smelting or forging. The paper
also suggests that flat-bottomed, bucket-shaped ashestos
vessels may have been used to harden iron tools during the
Early Iron Age. These vessels were made of refractory clay
and asbestos fibers and could have been used as crucibles
where iron objects were carbonized by heating to high tem-
peratures in contact with charcoal. Finally, it is noted that
in winter, iron forging was carried out in dwellings where
the metal was heated in domestic hearths. In summer, large
kilns made of vertically placed stone plates were used for
this purpose, as evidenced by the Tomitsa site on the western
shore of Onega Lake.

Keywords:

Eastern Fennoscandia, Early Iron Age, iron ore, kiln, ashestos
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yenoBeyecTBa K Npon3BoOACTBY Xenea, 0TMeyal, Uto 0CHOB-
HOM npep,nocunkoﬁ Oong ero ocsoeHuda 4BnannCb npeplue-
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CTBYIOULME TEXHONOTMYECKME [OCTUXKEHWUS LpPEBHUX MeTan-
nyproe. Kak nonaran uccnepoBatesnb, GpOH30NUTEHLMKN He
TOMbKO OCBOWNYW BbICOKOTEMMEPATYPHYH TEXHONOMMI0 NNaBKH
LLBETHbIX METaNoB, AOCTATOYHY A1 MONYyYEeHUsS KPUYHOrO
)Kenesa, Ho MHOTL,a UCMOMb30BaN XenesHyH pyny B KauecTse
tntoca. IMeHHo B TakoM KauecTBe, no MHeHuto A.9. bprocosa,
NPUMEHANM Xenes3o Ha BPOH30NUTEHOI CTOSHKe-MacTep-
ckoit Tomuua, packonaHHoi B 30-e r. XX B. Henoganeky ot
3anagHoro nobepexbs OHexckoro o3epa [1, c. 137].

MepBble JOCTOBEPHbIE CNEAbl paHHEro NPOW3BOACTBA Xe-
nesa Ha Tepputopuu Kapenuu 6binu 3admkcuposanbl H.H. l'ypu-
Hoit B 1940 r. B ceBepo-BOCTOUHOI YacTu noGepexbs OHexXCKo-
ro o3epa. Ha pasmbiBaemMoMm yuactke 6epera 3anvea OpoBryba
Bbin 0GHapyXXeH FopH, CNOXEHHBI U3 Tpex BEpTUKaNbHO Mo-
CTaBJEHHbIX MOA, NPSMbIM YIIIOM APYr K APYry KaMeHHbIX MIHT,
BOKpYT KOTOPbIX COBpaHbl KYCKU XeNne3HbIX WaKoB, MUHAHON
06Ma3ku 1 tparMeHTbl ac6ecToBoi KepaMuKu. [OpH OpUEHTY-
poBaH nop, NpsiMbIM yrnoM K obpesy 6epera. YetBepras nauta,
KoTopas [omkHa Bbina 3ambikaTb MPAMOYTONbHYH KOHCTPYK-
Lyt TopHa, No npegnonoxexuto H.H. lypuHoii, ynana B ocbinb
bepera 1 noatoMy He obHapyxeHa. Ha gHe ropHa nexan Kpyn-
HbII OLWAKOBaHHbIM KYCOK pyabl [2, ¢. 132,133]. Ac6ecToBas Ke-
pamuka co cTosHku OpoB-Ty6a, cyns no coBpeMeHHbIM Npef-
CTaBJEHNSIM 0 ee LaTUPOBKE, 0THOCUTCS K 3HEONUTY, U HE UMeeT
OTHOLUEHMSI K CbIPOLYTHOMY FOPHY.

B 60-e rr. XX B. A.B. AHnunoroBbiM 6bina packonaHa xene-
30fenatenbHas MacTepckas Ha cTosHke Kypoma X, cocTosiB-
lWasi M3 TpeX CbIPOAYTHBIX FOPHOB, MOCTPOEHHbIX U3 KAMEHHBbIX
MAUT, NOCTaBNeHHbIX WanaweobpasHo. Bokpyr ropHoB 06Ha-
PY>XEHbI WNAKK U IUHsHas obmaska. 06bem ropHoB koneban-
cs o1 20 no 50 n. B ogHOM 13 ropHoB Kpuua He obpa3oBanach,
a OlWNaKoBaHHbIe KYCKM Pyfbl 3acTbiny MOBEpX CROS yris.
KaMeHHble NAuTbI HaNpOTUB YCTbS BCEX TPeX rOpHOB He 06-
HapY>XeHbl, UTO, N0 MHEHWIO UCCNe0BaTeNs, NO3BONSET Npef -
nonaratb HanMu1e B 3TOM MecTe MeXOB [/ NOJauM BO3AyXa.
PanoM ¢ ropHaMu HaliLeH XenesHbli HoX C «rop6aToil CrinH-
KOW», UMEIOLMIA aHaNOorMK Ha CTOSHKaX PaHHEro XXeNnesHoro
Beka (manee - PXXB) BepxHero [oBonxbs, uto No3Bonuno aa-
TMPOBaTb MacTepCKyH KoHLoM | Tbic. fo H.3. CornacHo metan-
norpacthuyeckoMy aHanuay Wwnakos, cobpaHHbIx Ha Kygome X,
B HUX NpencTaBneHbl NPUMECH, XapaKTepHble A MecTHOM
6onoTHoi pynbl. [lons OKMCIOB Xenesa B WiaKax cocTaBnser
0Kono 45 %, uto xapakTepHO A9 CbIpOLYTHOIO NPOU3BOLCTBA.
A.B. AHnunoroe oTMeYaeT, YTo NpoL,ecc NPOM3BOLACTBA Xene-
3a Ha Kygome X 6bin 6onee COBepLIEHHbIM, YEM Ha CTOSIHKE
Ymunenue B BepxHeM [loBomnxkbe, roe Bapka xenesa, npeg-
MONOXWTENbHO, Benach B KPYMHbIX KepaMUYeCKUx Cocypax,
a [ons xenesa B wnakax goxoguna po 70 % [3].

B 90-e rr. XX B. weenckuit apxeonor b. XynsTeH 06ocHoBa-
na runotesy 06 ucnonb3oBaHMM COCYLOB C NPUMEChH0 acbecTa
LNs NPOM3BOACTBA Xene3a Ha Tepputopumn CeBepHoi EBponbl.
Mpu u3yueHun kepammnkn PXKB Tuna LllenbMoii, HaiteHHoi Ha
cesepe LlBeumnn (BcTpeuaetca Takxke Ha cesepe HopBeruu,
®unnanpumn 1 KonbckoM nonyoctpose), b. XynbTeH o6paTuna
BHMMaHWe Ha psiL ee 0Co6eHHOCTEN: Hanuune 0YeHb BbICOKOM
ponu (90 % u Gonee) npuMecu acBecta B KepaMUKe LaHHO-
ro TUNa; UCMONb30BaHWe NMpU U3TOTOBNEHUW COCYRO0B 0co6ou
PasHOBMHOCTW BOMOKHUCTOr0 MWUHEpana, Bblgensiowerocs

BbICOKO/ TeMnepaTtypoit nnasnexus (no 1550°C, Torpa Kak
WHble pa3HOBMAHOCTM acbecTa nnaBaTCa Npy Temnepatype Ao
1150°C); Benpoo6pasHblit BUA, COCYAO0B, CBUAETENbCTBYHOLMIA
0 CyLeCTBEHHOM W3MEHEHWW TEXHONOTMM MX MPOU3BOACTBA
Mo CPaBHEHWIO C MOCYA0M 3noxu GpoH3bl; thakT o6Hapyxe-
HMS B OLLHOM M3 acBecToBbIX COCYAO0B XenesHoro wnaxa [4].
HekoTopble MccnepoBaTeny CKENTUUYECKM OTHECTUCH K uaee
b. XynbTeH, oTMeTMB Manble 4 KPUUHOTO NPOM3BOLCTBA XKe-
nesa pasMepbl nocyapl Tuna LllenbMolit, BepodaTHOCTb Ciyyai-
Horo o6HapyxeHus B ac6ecToBOM COCYy[e XenesHoro wwnaka
[5-7].

B KkoHue XX B. nepBble MTOTM WU3y4yeHUs PaHHEro Npous-
BOLCTBa Xenesa B Kapenuu 6binv nogsepeHsl M.I. KocMeHko
n U.C. MaHioxunbiM [8, 9], KoTopble KapTorpatmpoBanu Bce
W3BECTHblE Ha TEPPUTOPUM PErMoHa MYHKTbl HAXOLOK XKe-
Ne3HbIX WNaKoB U MecTa 06Hapy)XeHWUsI CbIPOLYTHbIX FOPHOB.
Wccneposatenu npegnonoxunu cyuwecrsosaHue B PXXB Ha
Tepputopun Kapenuu Tpex TUMOB rOpPHOB: FOPHbl U3 KaMeH-
HbIX NJIUT; FTOPHBI B BUAE OKPYIIIOi UK 0BaNbHOM AMbI; TOPHBI,
MOCTPOEHHbIE HAa AHEBHOI NMOBEPXHOCTU U3 KaMHEN U FMUHBI.
06unue Ha Tepputopun Kapenuu MecT BbinnaBku MeTanna,
MNPy OTCYTCTBUM (Ha MOMEHT NyBnuKaLuuu CTaTby) BbiSBNEH-
HbIX NYHKTOB Ky3HEYHOro Npou3BofcTea, nossonuno M.I. Koc-
MeHKo 1 W.C. MaHIOX1Hy BbiCKasaTb runoTesy 0 HanpaBneHuu
B PXXB cbiporo xenesa Ha 3KCMOpPT B BOCTOUHble peruoHbl EB-
ponbi [9, c. 20].

HauanbHoMy nepuony OCBOEHMS XXene3a Ha TeppuTo-
pun OMHNSHOMM NOCBSALLEHA OTHENbHas rnaBa B MOHOrpa-
tuu M. JlaBeHTo, B KOTOPOI4 OH COMOCTABUN UCCNEAO0BaHHbIe
(MHCKMMKM apXeonoramu CTPYKTYpbl, CBSI3aHHble C paHHUM
CbIPOZYTHbLIM NMPOU3BOACTBOM, C FOPHAMM, PackKomnaHHbIMU Ha
Tepputopumn Kapenuu, oTMeuasi UX KOHCTPYKTUBHOE CXOACTBO
[10, p. 127, 128].

Cpepy 0bobuwatowmnx pabot nocnefHUX neT, 3aTparmeao-
WX Npobnembl CTAaHOBNEHUS XKene3ofenaTebHbIX MPOMbIC-
noB Ha cesepe EBponbl, ocobo cnepyer 0TMeTUTbL WUcCnepo-
BaHW4, NOCBALLEHHbIE UCTOPUM LpeBHeN xene3o06paboTku B
necHoit nonoce BocTouHoi EBponbl, BKntouas BepxHee MMo-
BOMXbe, Mpuypanbe v cTonuio [11-14].

TeM He MeHee, HECMOTPSl Ha Hanuuue 3aMeTHbIX pesynb-
TaToB B M3YUYEHWUW HayaNbHOro Nepruoga MeTannyprum xenesa
Ha TeppuTopun DeHHOCKaHA MK, OTBETHI HA MHOTHE BOMPOCHI K
KoHuy XX B. nonyunTb He yaanock. B yactHocTy, u3-3a Mano-
ro yucna paguoyrnepopHbIX [aT, MPOMCXOASLUMX U3 TOPHOB,
He yCTaHOBJIEHO BpPeMsi MaccOBOr0 OCBOEHWS MPOM3BOACTBA
Xenesa OPEeBHUMM XUTENAMU PErvOHa, He yanoch onpege-
NUTb XPOHOMOTUI TOPHOB PasHbIX TUMOB, CYLWeECTBYHLWMX B
P)B Ha Tepputopumn BocTouHoit ®eHHockaHgmuu. Mockonbky
BNNoTb A0 Hauyana XX| B. CTOSHKM C UMCTbIMM KOMMIEKCaMM
PXXB Ha TeppuTOopUun peruoHa He U3BECTHbI, TO OMy6NMKOBaH-
Hble uccnepoBaTensiMi paboTbl He COpePXaT AaHHbIX O TOM,
Kak 6bino opraHn3oBaHO Ky3HeuHoe NPOM3BOACTBO Ha moce-
neHusx. He ynanocb noka HauTi 0TBeT 1 Ha BOMPOC, OTKYAa B
BocTouHyto PeHHOCKaHLAMIO PacpoCTpaHsaTCS HaBbIKM NPO-
“3BOACTBA Xenesa?

HakonneHnue B mocnepgHue [eCATUNETUS HOBbIX MaTepua-
10B M0 HayanbHOMy nepuony NPOM3BOACTBA XKenesa v opyauit
W3 Hero no3sonsieT BHOBb 06paTuTbCsl K Bompocy 06 npo-
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CTPAHCTBEHHbIX U XPOHOMOrMYECKUX 0COBEHHOCTAX MeTansnoo-
BpaboTku B paHHEM )Xene3HoM BeKe Ha TeppuTopuu BoctouHoi
(®eHHoCKaHaMKW. B pamMKax pelieHWs NOCTaBEHHOM Lienu uc-
CNefl0BaHWs aBTOPOM LaHHOW CTaTbK Ha TeppuTopum Kapenum u
MypMaHcKoit o6nacTv Biepeble Gbinu OCYLLECTBEHbI PACKOMKH
U pa3BefoYHOe WU3yyeHne YeTblpex CTOSIHOK C YMCTbIMU KOM-
nnekcamu PXXB, Ha KoTopbIX 6biny 3ahMKCUPOBaHbI MPU3HAKK
W3rOTOBNEHMS XKeNe3HbIX OPYAWMW, UTO MO3BONMAO NONYUMTH
HeKoTOpble CBEAEHWUS 0 CreLUdUKe KY3HEUHOro NpOM3BOf-
CTBa Ha TeppuTOpuW pernoHa. [ing yctaHoBneHus npefHa-
3HAUeHUs] HEeKOTOPbIX KepaMUUecKUX M3Lenuid, CBA3aHHbIX
c 06paboTKoM enesa, NPOBEAEH WX CMEeKTPanbHbli aHanus.
Llnq nByx 06LEKTOB Xene3openartenbHoro npouseoacTea (Me-
cku [Va, Wyiickuit OcTpoB 1), MccnenoBaHHbIX HA TEPPUTOPUM
Kapenuu, HepaBHO nonyyeHbl pafMoyrnepogHble Aathl, ny-
6nuKyeMble B JaHHOM CTaTbe, UTO, C YUETOM Y)XKe MMelolLmxcs
[aTMPOBOK o nofo6HbiM o6bekTam [15, 16], nossonger pac-
CMOTpPeTb BOMPOC 0 XPOHONOMMW FOPHOB, OTHOCAILMXCS K pas-
HbIM TWUNaM. [Ing BbIIBNEHUS 0COBEHHOCTE MPOCTPaHCTBEH-
HOro pasMelleHnss 0BbEKTOB XKenesofenaTenbHoro NpoMbIcna
CUCTEMaTU3MPOBaHbI HEKOTOPble JaHHble 06 MX HaXoXOeHWUH
B NPUPOLHOM NaHpwWwadTe (penbed, NONOXeHUe OTHOCUTENBHO
Bepera BO0EMa W CKIOHA BO3BbIWEHHOCTM U T.1.).

MaTepMan bl U METOAbI

B xope packonok v pa3BefoK, NpOBEAEHHbIX aBTOPOM f,aH-
HOro UCCnefoBaHUA Ha Tepputopun Kapenun n MypMaHckoi
o6nactu, Ha page APeBHUX NoceneHuit 06HapyXXeHbl Xeneso-
AenatenbHble ropHbl, LaTUPOBaHHbIE NepBOii MONOBUHOIA | ThiC.
0o H.3. (cToaHku Tynryaa XII, Tynryga XV, Mecku 1Va, Wyiickuii
OctpoB 1), ¥ 3athMKCMpoBaHbI Crefbl KY3HEUHOro NpoM3BOf-
CTBa Ha CTOAHKAX C UMCTbIMM KoMnnekcamu PXKB (Xuxosepo
I, Xmxo3sepo I, Kanpanakwa Xlll, Wyickuit Octpos 1) (puc. 1).
Kpome TOro, nMoBTOPHOE M3yueHWE MaTepuanoB CTOSIHKA -
BpoH3onuTeitHon MacTepckoi ToMuua, packonaHHomn A.S. Bpio-
coBblM B 3anapHoM [puoHexbe, NMO3BOAMNO BbISBUTL 3[ECh
KOMMJIEKC, CBA3aHHbIN C Ky3HeUHbIM NpoKU3BoLCcTBOM PXKB.

[laHHble 06 MMetoWMXCa paguoyrnepoaHbIX gatax no rop-
HaM, UCCNef0BaHHbIM Ha TeppuTopun BocTouHoit GeHHoCKaH-
LUK, NpefcTaBneHsbl B Tabnuue.

Tynryna Xl Tipu packonkax cTosHku (494 kB. M) oBHapy-
EH XKenesoenartesibHbii FopH B BUAE KaMeHHOro qlmka. Co-
XpaHunuUCh ero Ase 6oKOBbIE CTEHKM, BbINOMHEHHbIE U3 KPYM-

HbIX YNNOWEHHbIX KaMHel, NMOCTaBEHHbIX BepTUKaNbHO (puc.
2, 2). BHyTpeHHue pa3mepbl ropHa He npeBbiwany 30 x 50 cm.
OH 6bin coopyseH B aMe rny6uHoi 0,15 M (0T ypoBHSA MaTepu-
Ka). KpbllwKa ropHa U3 nauTyaTbix BanyHoOB M KaMeHb C TopLie-

-2 0-0A-B@-T

Puc. 1. Kapta pacnpoctpaHeHus xenesofenatenbHbiX FOPHOB Ha TEPPUTOPUM
BocTouHoit DeHHOCKaHAMM W CTOSIHOK C MpU3HAKaMK Ky3HeuHol 06paboTku
MeTanna, ynoMMHaeMblX B AaHHOM CTaTbe. a - TOPH B BULE KAMEHHOTO ALy-
Ka; 6 - ropH B BULE AMbI; B - TOPH, COOPYXXEHHbIH C MCNONb30BaHNUEM TMWHbI
1 KaMHel; I - CTOSHKM PaHHEero Xene3Horo Beka C Npu3HakaMm Ky3HeuHoro
npoussopcTea. 1 - Kanpanakwa XIII; 2 - Kionepsitten; 3 - Tywryna XII; 4 -
Tynryma XV; 5 - Xuxosepo |; 6 - Xuxosepo Il; 7 - Opos-lyba; 8 - Unekca
IIIl; 9 - Unekca IV; 10 - Unekca V; 11 - Mypomckoe VII; 72 - TMenpoxckoe [
13 - Kynoma X; 74 - Kynoma XI; 15 - Kypmoina [; 76 - Wannasonok; 17 - Mecku
Iva; 18 - Tomuua; 19 - Wyiickuit Octpos |; 20 - Muueso; 27 - Batyenbckoe |I;
22 - CyHa VI; 23 - PuutakaHpaHTa PoBaHuemu; 24 - AkanaHHuemn KaisHu;
25 - KutynaHcyo PuctumHa.

Fig. 1. Map of the distribution of kilns on the territory of Eastern Fennoscan-
dia and sites with signs of metal forging, mentioned in this paper. a - kiln
in the form of a stone box, 6 - kiln in the form of a pit, B - kiln built using
clay and stones, r - sites of the Early Iron Age with signs of blacksmithing.
1- Kandalaksha XIlI; 2 - Kuperainen; 3 - Tunguda XII; 4 - Tunguda XV, 5 - Kh-
izhozero |; 6 - Khizhozero Il; 7 - Orov-Guba; 8 - Ilexa lll; 9 - Ilexa IV; 10 - Ilexa
V; 11 - Muromskoe VII; 12 - Peldozhskoe I; 13 - Kudoma X; 74 - Kudoma XI;
15 - Kurmoila I; 76 - Shapnavolok; 17 - Peski Iva; 18 - Tomitsa; 19 - Shuisky
Island I; 20 - Pichevo; 27 - Vyatchelskoe II; 22 - Suna VI; 23 - Riitakanranta
Rovaniemi; 24 - Yakyalaniemi Kajaani; 25 - Kitulansuo Ristiina.

Tabnuua
PapuoyrnepogHbie fatbl, NoNyYeHHbIe N0 YII0 U3 Xene3openarenbHbiX FopHOB Ha cTosHKax Kapenuu u Ouunsaupuu
Table
Radiocarbon dating obtained from coal from iron-making furnaces at the sites of Karelia and Finland
HaumeHoBaHue Na6opatopHbiit [lata BP Kanu6poBaHHbii KoHTeKcT
CTOSIHKM MHIOEKC Bo3pact (20)
Tynrypa XII TA-2020 2200+70 395-55calBC He ycTaHoBneH
Menpoxckoe | TA-2272 1750100 T7-544calAD He ycTaHoBneH
Mecku IVa SPb_3435 2300+30 409-21calBC Cetuatag kepamuka (PXB)
Kynoma XI TA-1014 159060 266-601calAD Kepamuka tvna JlyykoHcaapu
LWyitckmit Ocpos | SPb_3434 2167+35 361-58 Cocyp c yrnem, psiioM C ropHOM, Kepamuka Tuna JlyykoHcaapu
AkanaHHuemn Kaiaxu Hel-2098 2220+100 540calBC -10calAD He ycraHoBneH
AkanaHHuemn KaiaHu Hel-2101 2180+90 402calBC -9calAD He ycraHoBneH
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Puc. 2. TopHbl ons npousBopcTBa Xxenesa: 1 - Tynrypa XV; 2 - Tynrypa XII; 3 -
WWyitckuit OcTpoB |. @ - yrmuCTbIM MecoK o WnaKamu; 6 - KaMeHHble MnTbl
W BanyHbl; B - KPYMHbIE KYCKW )KENesHbiX WNAKoB; I - KanbLUHMPOBaHHas
KOCTOUKa; i, - hparMeHT Kepamuku TUna JlyykoHcaapu.

Fig. 2. Kilns for iron production. 7- Tunguda XV; 2 - Tunguda XII; 3 - Shuisky
Island I. a - carbonaceous sand with slag; 6 - stone slabs and boulders;
B - large pieces of iron slag; r - calcinated bone; g, - fragment of ceramics
of the Luukonsaari type.

BOV CTEHKM 0Ka3anuch COBMHYTbI B HOXXHOM HanpasneHuu. Mpu
PaCcUMCTKe BHYTPEHHEN YacTu FropHa NPOCNEXEeHo crepytollee
uepemoBaHue cnoes: 1) kameHHas Kpowka (4-7 cm); 2) cnow
ruHbl (6-7 cM); 3) yrnucTas NPOCIoNKa U MeNIKME KyCKU Xe-
nesHoro wnaka (2-3 cm); 4) croit 6enoro KpynHo3epHUCTOro
03ePHOr0 MecKa, He BCTPEUYEHHOTO B WHbIX YacTsX packona
(mo 2 cm); 5) cBetno-xenTas MaTepuKoBas cynech. K 1KHOM
YaCTW KaMEHHOrO AlMKa NPUMbIKano yrnybneHue pasmepamu
0.25 x 0.45 M, 3anonHeHHOe YrIUCTbIM NECKOM C KyCKaMy Wwna-
Ka. YrnybneHue, BuomMo, cnyxuno ana obecneyeHus gocryna
BO3[yXa B HWXHIOK YacTb ropHa. BospgyxopmyBHas kaHaBKa
opueHTMpoBaHa K Gepery osepa. Bokpyr ropHa (B pagmyce
npumepHo 1.5 M) HaBnoganoch CKOMMEHME XeNesHbIX LWIaKoB,
no3BoNsHOLee NPeLNoN0K1Tb MHOTOKPATHOE UCMONb30BaHWe
ropHa. Ha cTosiHke He 0BHapy)XeHO KepaMMKK, KOTOPYH MOXHO
6bino 6bl cBI3aTh € ropHoM. o yrnto 13 ropHa 6bina nonyye-
Ha fgata (cM. Tabnuuy), onpefenaiowas Haubonee BePOATHLIN
WHTepBan ero GyHKLUMoHMpoBaHus - [V-1 BB. 4o H.3. (cpepHee
KanubpoBaHHoe 3HaueHue - 225 calBC).

Tyuryga XV. B packone Ha cTosaHke (576 KB. M) pacuMileH
KaMeHHbIM awmk pasmepamu 0.5 x 0.6 x 0.3 M U3 ueTbipex
YNNOWEHHbIX TPAHUTHbIX BanyHoB (nnuT) pasmepamu ot 0.2 x
0.45x 0.3 M po 0.2 x 0.65 x 0.4 ™ (puc. 2, 7). NMnuTbl Gbinu no-
CTaBeHbl BepTUKanbHo, 06pasys nopobue nNpsiMOyrofbHOO
AlmMKa ¢ BHyTpeHHUMM pasMepamu 0.3 x 0.5 x 0.3 M (40-45 n).
tOxHee 0T MpsAMOYroNbHOTr0 KAMEHHOTO COOPYXKEHUS HALEHO
NATb YNNoWeHHbIX BanyHoB pa3mepamu 0o 0.25 x 0.35x 0.12 M
(KpbiwKa ropHa?). KaMHu, cocTaBnaioume LaHHY KOHCTPYK-
LL110, He 060X0KeHbI. KaMeHHbIN AWK Gbin pasMelLeH B KaHaB-

Ke, 0Bpa3oBaBlueiica Ha MecTe CEBEpHOro Kopupopoobpas-
HOro0 BXOAA B 3HEONUTUUECKOE MONy3eMNaHOUHoe Xunuie 1.
MpaMoyronbHoe KaMeHHoe COOpYXXeHue Ha cTosHKe TyHryna
XV no cBoeit KOHCTPYKLMM HaMOMMHAET XenesodenatenbHblil
FOPH, KOTOPbIA MO HEACHbIM MPUUMHAM He WMCMONb30Bancs.
MofnTBEpXAAeT 3TOT BbIBOL HaXOLKa Ha CTOSHKE CKOMeHWs
(0.2 x 0.2 x 0.1-0.15 M) MOHETOBMIHOM 03EPHOM XENE3HOM pyabl
BECOM OKONo 6 Kr. «<Knaj» U3 03epHoit pyfbl pacnonarancs B
12 M ceBepHee OT KaMEHHOTO ALMKa, MOYTH Cpasy nof, Cloem
AepHa. Ha HeKoTopoM ypaneHuu oT 3TUX 06beKToB cobpaHbl
(hparMeHTbl COCyla C «BOPOTHWUUKOM» MO3AHEaHaHbUHCKOrO
o6nuka VI-V BB. 0o H.3. [17, puc. 139, 13], ogHako noka Het oc-
HOBaHWI CBA3aTb 3TY HAXOAKY C XenesoaenarenbHbiM FOpHOM.

Xvxo3sepo |. 370 nepBblii MONHOCTbIO WUCCNELOBAHHbIN
packonkamu (320 KB. M) MaMATHUK C YMCTbIM KOMMIEKCOM
3MN0XM paHHero xenesa Ha cesepe Kapenuu. B npepenax
packona, cyaq no NnaHWrpacvn HaxofoK, OKpYrioi dopMe
KOCTpWL, UX HeBoNblIMM pasMepaM, pacronaratoTca 0CTaTKu
Ha3eMHbIX XUNULL, (YHKLWAOHMPOBABLMX B 3UMHee Bpems. B
CeBepHOI YacTW pacKona BblLendetca CKOMeHWe HaxofoK
pasmepamu 3 X 4 M, MpUMbIKaIOWLEE K OKPYroMy KOCTpULLY
gvametpoM 0.5 M (puc. 3). B atoit yactu packona 3a npege-
NaMu «NgTHa» HaXOLOoK MHble apTediakTbl He BCTPEuUEHbI.
Ecnu coeguHuTb NUHMeN Haubonee yaaneHHble 0T KOCTpULLA
HaX0[KM, TO NonyunuTca durypa, 6nuskas K npsaMoyronbHUKY.
XXunuwe, BUOMMO, UMENO B OCHOBAHWW MPAMOYTONbHY UM
oBanbHyto (opMy. KocTpuiie, BEpoaTHO, CMELLEHO K 3anagHou
KOPOTKOM CTeHKe MOCTPOiKK. Ha noceneHun HaigeHbl Kanb-
LMHMpPOBaHHbIE KocToukM (3355 3K3.), 86 KpynHbIx 1 191 men-
Kuit thparMeHT Kepamuku ot 10 cocynos Tvna JlyykoHcaapu
C npuMecbto ac6ecTa, opraHuKK 1 4pecBbl, CeMb 06IOMKOB U
0[HO Lienoe u3fenue U3 xenesa, 36 KyCKOB OLAKOBaHHOMO
necka C XXenesHbIMM OKUCNaMM M Kycoukamu enesa. Kon-
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Puc. 3. Xunuwe Ha crosiHke Xuxo3epo | ¢ npu3HakaMu KysHeYHoOro npo-
u3BopcTBa: | - KocTpuwe; 2 - dparMeHT Kepamuku tvna JlyykoHcaapy; 3 -
CKPeBoK; 4 - TOuMnbHbIN BPYCOK; 5 - 06MIOMOK XKENesHoro M3nenus; 6 - Kycok
0LWNaKoBaHHOrO Necka; 7 - KanbLMHUPOBaHHas KOCTOUKa; 8 - Hykneyc; 9 -
KBapLeBbli oTwen; 10 - ckonnexue KepaMuku Tuna Jlyykoncaapu; 17 - npea-
nonaraeMble KOHTYpPbI XUNULLA.

Fig. 3. Dwelling at the Khizhozero | site with signs of blacksmithing. 7- fire pit,
2 - fragment of ceramics of the Luukonsaari type; 3 - scraper; 4 - whetstone;
5 - fragment of an iron product; 6 - piece of slagged sand; 7 - calcinated bone;
8 - nucleus; 9 - quartz chip; 10 - cluster of ceramics of the Luukonsaari type;
11 -proposed contours of the dwelling.
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NeKLMs KaMEHHOTO WHBEHTaps, MONyYeHHass B X0fe packo-
MoK CTOSIHKM Xuxo3epo |, umeeT ocoboe 3HaueHMe, Tak Kak
Brepebie ang CeeepHolt Kapenuu nmosiBunach BO3MOXHOCTb
U3yueHuss 0coBeHHOCTeN MHAYCTPUM KaMHS B 3MOXY paHHEro
xenesa. B coctaBe Konnekuun HacuutbiBatotcs 194 opypus,
32 KBapueBbIX HyKneyca, 2742 KBapLEBbIX OTLLEMNA U YeLYHKY,
19 KpeMHeBbIX OTLLENOB, OOMH OCKONOK crnaHua. B KaMeHHOM
MHBEHTape JOMUHUPYIOT CKpebku. U3 kBapLa usrotosneHo 167
CKPeBKOB, U3 KPEeMHS - WecTb. B KonneKwumn opyaui us Kam-
HS Ha noceneHun Xuxo3epo | oTcyTcTBYyHOT pybswme opyaus,
HaKOHEYHWUKM 1 HOXW. BuuMo, B nepuof, thyHKLMOHMPOBaHMS
noceneHns 3TW BUAbI OpyAMIA U3TOTOBMANMCH YXKE U3 XKenesa.
06 3TOM KOCBEHHO CBMOETENbCTBYHT Waku W 06NoMKM U3-
LENWA U3 XKenesa, HalifleHHble B NATU U3 BOCbMU KOCTPULY,
“ccnepoBaHHbIX Ha NOCENeHUN.

OpHa 13 HauBonee BaxKHbIX HAaXOLOK — XeNe3Hblid HaKo-
HEYHMK CTpenbl, HaliAeHHbIA B 0QHOM 13 KocTpuuy (puc. 4, 1).
CxopHble no thopMe XenesHble HAKOHEYHUKM Ha TMsSEeHOB-
CKMX MaMATHMKaX [aTUpYTCA NepBbiMM BekaMmu H.3. [18,
puc. 8, 2. HakoHeuHuk ¢ Xmko3sepa | aHanornuex no gopme
XKEenesHbIM 0CTpusIM, 06HapyXeHHbIM B OQHOM K3 norpebe-
HWI B BacceitHe p. Monoru. 310 morpe6anbHoe CoopyXeHue
NEePEKPLITO YIIUCTBIMUA KOHCTPYKLMAMU «[OMUKA MEpPTBbIX»,
oTKyma nonyuyeHa pata 2130+50 [19, c. 148] (cpenHee Kanu-
BpoBaHHoe 3HaueHue - 198.5 calBC). B «aoMuke MepTBbIX» Ha
KypeBaHuxe XX B u306unuu npeacrasneH Gonee no3gHMit Tvn
KENe3HbIX HAKOHEUHWKOB C Wunamu [Tam xe, puc. 4]. Cyas
Mo 3TUM AaHHbIM, nocenenune Xmwxosepa | MoxeT BbiTb fatu-
poBaHo [V-IIl BB. po H.3. He npoTMBOpeuMT 3TOM [aTUPOBKe
W COCTaB KaMEHHOro MHBEHTapsl, MO3OHWA 0BNMK KepaMuKu
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Puc. 4. Kepamuueckue conna (ans MexoB?) 1 >kenesHblit HAKOHEUHUK CTPenbl
CO CTOSIHOK paHHero enesHoro Beka Kapenuu: 1-3 - WWyiickuit OctpoB |, 4 -
Xuxosepo |, 5 - WetTuma | [20, puc. 28: 7], 6 - Kynoma XI [20, puc. 28: 8].

Fig. 4. Ceramic nozzles (for bellows?) and an iron arrowhead from the sites
of the Early Iron Age of Karelia. 7-3 - Shuisky Island |, 4 - Khizhozero |, 5 -
Shettima | [20, Fig. 28:7], 6 - Kudoma XI [20, Fig. 28: 8].

TMna JlyykoHcaapu (c npusHaKkamu BAMSHWMA aHaHbUHCKOM),
06Hapy)XeHHO Ha noceneHuy.

Mpu passepouHbix pabotax Ha cTosiHKe Xuxo3epo ll, pac-
MONOXEHHOMN PSAOM C XMK03epoM |, B KOCTpHLLE C KEpaMUKOH
TMna JlyyKoHcaapu, HaifeHbl KYCKW OLaKOBAaHHOMO Mecka
C xenesHbiMM okucnamu. Koctpuue Ha Xwxosepe Il, Kak u
KocTpuie Ha Xvxosepe |, cyns no ero npusHakam (okpyrnas
thopma, Hebonblue pa3mepbl, XOPOWO BbIPaXXEHHblE KOHTY-
pbl), PYHKLMOHMPOBANO B HA3EMHOM XHIMLLE.

Kanpanakwa XIII. B wypde (1 x 1 M) Ha cToaHKe 6bina
pacuulieHa YacTb OKPYrOro KOCTpULa C KanbLMHAPOBaH-
HbIMM KOCTOUKaMM, PALOM C KOTOPbIM HAaUAEHO WeCTb KYCKOB
OLUNIaKOBAHHOIO Mecka C XKeNesHbIMKU OKUCNaMK, Opyaus u3
KBapLia 1 oTxofbl Ux npoussopcTea. Cyns no opme KocTpu-
Wa v ero HebonbwKUM pasmepaM, B [aHHOM MeCTe Haxofu-
nocb HaseMHoe xwunuwe. CtosHka pacnonoxera B 100 M ot
coBpeMeHHoro Gepera benoro Mops, Ha Teppace BbICOTOIA
14-17 M, KoTOpas, cyas nNo ee BbICOTHbIM OTMETKaM, Bbiwwsa 13
nog, Bogbl B Havane Il Tbic. po H.3. Cyna no xapakTtepy wna-
KOB, 06HapY)EHHBIX B Wypde, U X HE3HAUNUTENBHOMY YMCHY,
B NpepnonaraeMoM xunuile Ha ctosHke Kanpanakuwa Xll, kak
1 Ha cTosHKax Xwxo3epo |, |l, Buaumo, nponssogmnach KoBka
enesHbIX U3Lenuii.

Wysicknit Octpos I. B packone (170 kB. M) npencraBneH
UUCTBIX KOMMNMEKC KepaMuku Tuna JlyyKoHcaapu c npume-
Cbko cntopbl, acbecta, fpecBbl 1 opraHuku. B coctaB paHHoro
KOMMeKca, BUAMMO, BXOAAT (parMeHTbl 0T OLHOM0 COCyAa
C npuMecbio acbecra, C CeTYaTbIMM OTMEYaTKaMMU Ha CTeH-
Kax. B 3amapHoi yacTu packona, MouTH y rpaHuLbl CTOSHKM
pacuulieHa KaHaBKa, SBNSWAnCS 0CTaTKaMU «3eMISHOro»
XenesogenatenbHoro ropHa. Pasmepbl kaHaBku - 1 x 0.25-
0.30 M, rnybuHa o1 nogowssl KynbTypHoro cnos - 0.15-0.20 m,
LJIMHHbIE CTEHKW SIMbl KPYTble, MOYTU BepPTUKambHbIE, KOPOT-
Kue cTeHKu - nonorue (cM. puc. 3, 3). BocTouHblit Kpail gHa
KaHaBKM NpuUnogHNT npumepHo Ha 10 cMm, uTo, BeposiTHO, 06y-
CoBNEeHo HeoBX0ANUMOCTbI0 06ecreunTb ecTeCTBEHHBIN Npu-
TOK BO34yXa B ropH. fIMa, pacuuwieHHas Ha MecTe ropHa, bbina
3arnonHeHa yruCTbIM MECKOM C MeNKMMK Wnakamu. B 3anap-
HO, LLeHTPanbHOW 1 BOCTOUHOMN YacTAX KaHaBKM 06HapYKeHbl
KpyMHble KYCKM XKenesHoro wnaka. KaMHu B caMoii KaHaBke
W BOKPYr Hee OTCYTCTBYIOT. Y Kpas KaHaBKM HaifeHbl Kanb-
LMHWPOBaHHAs KOCTOUKA M MENKMiA hparMeHT KepaMuku Tuna
NyykoHcaapw (cM. puc. 3, 3), CBMAETENLCTBYIOWLME O HANUUUK
Ha MOMEHT COOPY)XEHWS >Kene3ofenaTtefbHoro ropHa roce-
NIEHYECKOro KynbTypHoro cnosi. LUnaku Bokpyr ropHa epu-
HWUYHbI, YTO KOCBEHHO YKa3blBaeT Ha ero OfHOKpaTHOe Mpu-
MeHeHue. B 2 M BocTouHee 0T ropHa 6bin o6HapyeH passan
L0BONbHO KpynHoro (oo 40 cM B auaMeTpe) KepaMUuecKoro
cocyga, 3anonHeHHoro yrneM. Ckopee Bcero, cocyp, 6bin uc-
nonb30BaH B KaYeCTBe Tapbl ANs YINs, NPUHECEHHOIO K Xene-
30f,enatenbHOMy ropHy. Yronb 13 cocypa fan paguoyrnepog-
Hyto paty (cM. Tabnuuy) B uHTepeane IV-1 BB. fo H.3. (CcpegHee
Kanu6poeaHHoe 3HaueHue - 210 calBC). KpoMe Toro, B pasHbix
yacTsix packona Ha CTOsIHKe 6blnn BCTPeYeHbl OTLEeNbHbIE XKe-
nesHble (?) WnakW, Menkue KyCcKU HeonpeLeneHHbIX Kenes-
HbIX NPeAMeTOB M (PparMeHTbl 0T HECKONIbKMUX KEpaMUUeCcKmUX
TpyBGouek guameTpoM 4-5 cM (puc. 5, 7-3). Kpass HekoTopbix
TaKUX KepaMMyeckux TpyBouek oKasanucb onnaeneHbl, no-
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Puc. 5. r0pH M3 KaMeHHbIX NAUT Ana Npou3BOACTBA Xefe3a Ha CTOAHKe Mecku
IVa. 7 - yraucTblit cnoit co wnakamm; 2 - KaMeHHble MANTbI U3 YMOLWEHHbIX
MU PACKoNoTbIX BanyHOB.

Fig. 5. Kiln of stone slabs for the production of iron at the Peski Iva site.
1- carbonaceous layer with slag; 2 - stone slabs made of flattened or split
boulders.

3TOMYy 3TU W3Oenus nepBOHauanbHO 6BbiMM HaMU MPUHATHI
33 OCTATKW UMIMHLPUYECKUX TUrnel. [lng noaTBepxpeHus
3TOr0 MPefnonoXeHUs MEeTOLOM PEeHTreHoqyopecL,eHTHOro
aHanuaa (P®A, pXRF-cnextpoMetp ArtTAX, Briiker) 8 Ot-
[eNne Hay4yHOo-TeXHUYECKOM 3KcnepTusbl [0cynapcTBEHHOTO
Jdpmutaxa c.H.c. C.B. XaBpuHbIM MccnepoBaHbl (hparMeHThl
10 kepaMuueckux Tpybouek co crosHku Lyiickuit Octpos |
(KonnekuuoHHble HoMepa 2, 24, 57, 89, 167,197, 372, 391, 444,
478). B xofe npoBefgHHOro aHanuaa cnefpl NnaBKku MeTanna
He 06HapyXeHbl. 3TV [aHHble, yuuTbIBas HeGOMbLWO AuamMeTp
Kepamuueckux Tpybouek, No3BONMAM OTHECTU UX K pa3papy
conen, MCNONb30BaBLIMXCS NPW NOJAaYe BO3LyXa B FOPH MK
pasorpeBaHuM XKenesa B X0Oe ero KysHeuHoi 06paboTku.
MocKonbKy 060MKM KepaMUUecKux conen Bbinv HalLeHbl B
pasHbIX YacTaX CTOSIHKM B OCHOBHOM Ha 3HauuTeNbHOM yaa-
NIEHUM OT OCTATKOB FrOpHa, TO Bonee BEPOATHO UX NPUMEHEHME
B MexaXx, UCMOJb3YeMbIX MPW ropsiuei KOBKE XenesHbIX U3fe-
nuit. C KysHeUHbIM NPOM3BOACTBOM, BULMMO, CBS3aHbl U 06-
Hapy)XXeHHble B pa3HblX YacTax packona Ha cTosiHke Lynckui
OctpoB | Kycku OMnaBNeHHOro Mecka W HKenesHbiX LUNaKoB,
He o6pasylowme cKomnexuit. Kepamuueckue conna mmerotcs
B KONMEKLMAX psaa UHbIX nocenexuin Kapenuu ¢ Matepuanamm
PXXB (cM. puc. 4, 5, 6), paHee oHu 6binu onpegenexbl M.T. Koc-
MEHKO KaK pasHOBWHOCTb TUIIEN, BbLENAoWmUXCa BbICOKUMM
nponopLm1amMu, obnagatoumx anuHon He MeHee 7 cM [20, c. 122].

Meckn IVa. B packone (120 KB. M) Ha Kpato BnaguHbl OT
3HEONUTUYECKOrO XMIMILA BblN PacuMLLEH FOPH U3 KaMeH-
HbIX MAUT (NAMTYaTble MAKM PacKonoTble MoOMonaM BanyHbl)
(puc. 5). OH cunbHO paspylieH, BUAWMO, NpPU W3BNEUYEHUM
KpuLbl. MHOTMe rpaHuUTHble NAKTBI packononuck ot orHg. Co-
XpaHunW CBOE MONOXEeHMUE, NO-BULUMOMY, BE MAUTbI, yCTa-
HOBJIEHHble BEPTUKaNbHO B CEBEPO-3amafHoN YacTu ropHa.
lopH NpeacTaBnsan co6oit KaMeHHbIN AWKK, He UMEKOWNIA AHa.
MakcuManbHble pa3Mepbl MKT, U3 KOTOPbIX OH Oblfl COOPYKEH,
cocraBnstoT 50 x 30-35 x 8-10 cm. BocTouHee ot BepTukans-
HO NAUTLI, 06pa3ylolLeil 3aNafHyH0 CTEHKY rOpHa, 3adMKCu-
poBaHo yrnybneHne B KOPUUHEBATOM MeCKe, Ha He KOTOpOro
3anerana npocnoika necka Genoro ugeta TonwWMHON 3-5 cM.
AHanoruuHas npocnoika 13 necka Habnioganach B ropHe Ha
Tynryge XII. B ceBepo-3anagHoit uacTu ropHa Ha leckax 1Va
npocrnexeHa BO3oyxoayBHas KaHaBka pasmepamu 0.3 x 0.3 m.
Moka3aTenbHo, YTO 3Ta KaHaBKa OPMEHTMPOBaHA K LEHTpY
3HEONIUTUYECKOW XMIULWHON BNaduHbl, TOrLa Kak caM ropH
Bbin BKOMaH B ee Kpail. Takoe pa3MelleHue ropHa, BULUMO,
no3sonano o6ecneuntb NPUTOK BO3Lyxa, HeoGXoaMUMbIA ong
NoAmepXaHus B HeM BbiCOKOW Temnepatypbl. K 3anagy oT
ropHa 06Hapy>XeHo eLe iBe MUTbl, BKONaHHbIE BEPTUKaIbHO,
PAOOM C HAMM, B BEPXHEN YacTu KynbTypHOrO CNOS OTMEUEHO
CKOMmeHue yrnein v Wwnakos. BosMoXHo, 3TW [,Be NANTbI ABNA-
lOTCS OCTaTKaMu ele OfHOro, NoYTH MOSHOCTbIO PaspyLleH-
HOTO ropHa.

XKenesaHble WwWnakv BCTpeYeHbl Ha yAaneHun fo 2 M oT rop-
Ha. B npepenax «ngtHa» 13 wnakoB cobpaHbl parMeHTbl oT
cocyna C CeTyaTbiM [EKOPOM Ha CTeHKax. B BepxHeit yactu
3TOr0 COCYyAa UMEETCS OPHAMEHT B BUJLE FOPU30HTANbHbBIX NK-
HWI U3 OTTUCKOB rpeBeHKu, coueTatowmecs ¢ Monocoi of-
HOPALHOrO 3Wr3ara, BbIMOMHEHHOTO rpebeHYaTbiM WTaMMoM.
Kakux-nu6o cnepnoe cTosHku PXXB B paiioHe cbipofyTHOro
ropHa He 3actukcupoBaHo. lockonbKy B mpegenax packona
Ha Meckax 1Va uHoi kepamukn PXXB He BcTpeueHo, To cBA3b
3TOr0 COCyHa C FOPHOM He BbI3bIBAET COMHEHUS. Bugumo, Kak
 Ha crosHke Lyiickuit OcTpoB |, ceTuatbiit KepaMuueckui
cocyn Ha [eckax IVa ucnonbsoBancs LpeBHUMM NOALMU B
KauecTBe Tapbl ANg YrNa WM XenesHol pyabl. B KopuuHe-
BOM MecKe, OKpyaBleM ropH Ha [eckax IVa, nomumo Ky-
CKOB OLNAKOBAHHOIO MecKa, MWHSHOW 06Masku W WNaKoB.,
MMenucb CKOMNeHWs ApesecHoro yrns. Yronb W3 ropHa pan
naty (cm. Tabnuuy) B untepeane IV-IIl BB. go H.3. (cpepHee
KanubpoBaHHoe sHaueHue - 310 calBC), Ha BaHHbIA MOMEHT
ABNAOLLYHOCS CaMoil paHHei Ana 06beKToB XKenesoaenarenb-
HOTO MPOMbICNA, UCCNEf0BaHHbIX Ha TeppuTopun BocTouHou
DeHHocKaHauu.

Tomuua. A9. BprocosbiM B packone (260 KB. M), NOMUMO
KOCTpWLL, PSILOM C KOTOPbIMYU BbinM COBpaHbl MHOTOUMCTIEHHbIE
06110MKM KepaMUUecKux TUrnen 1 nbsavek, 6bino 06HapyxeHo
L,Ba KPYMHbIX «0yYara» B BUAE BEPTUKANbHO MOCTaBMEHHbIX
KaMeHHbIX NAuT, 06pa3sytolLux He3aMKHYTble 0Banbl - MOLKO-
Bbl (2 x 1.2 x 1.5 M) (puc. 6) [1, c. 238-243; 21, c. 35-37]. Pagom
C 3TUMU «ouaramu» HaiineHo 10 06noMKOB HeonpeneneHHbIX
XKeneaHbIX MPefMeToB, YeTbipe LWaKa, MNOCKWe KaMHK, «3a-
nac» uYMCTOM ruHBbI, HeGonbluoi BPOH30BLIN CUTOK (pUC. 6).
Mopmo6Hble HaxoLKW Ha OCTanbHOW MioWajM packona He
npencTaBneHbl. Kepamuueckue TUIM U NIbSUKKM, HanpoTuB,
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Puc. 6. TopHbl Ha cTosiHKe ToMULLa, COOPYXKEHHbIE U3 BEPTUKANbHO NoCTaBneH-
HbIX KaMeHHbIX MNT, UCMONb30BABLIMECS NPU KY3HEUHOW KOBKe U3Oenui U3
xenesa (no A.9. bprocosy - 370 ouaru 1y 2 B BOCTOUHOI yacTu packona) [21,
c. 35]: 1 - BPOH30BbIM CAUTOK; 2 - 06JIOMOK XenesHoro npeaMeta; 3 - wnak;
4 - KepaMWueckuit TUrenb UK NbAYKa.

Fig. 6. Kilns at the Tomitsa site, constructed of vertically placed stone slabs,
used in the forging of iron products (according to AY. Bryusov, these are
hearths 1and 2 in the eastern part of the excavation) [21, c. 35]. 1 - bronze
ingot; 2 - fragment of an iron object; 3 - slag; 4 - ceramic crucible.

BCTPeYanucb Ha BCEM PaCcKOMaHHOM MOWanM, KOHLEHTpU-
PYSICb PAKOM C KOCTPULLAMK, B KOTOPbIX KaMHW OTCYTCTBOBa-
nu. Kpome Toro, Ha ctosHke Tomuua ASl. bprocoBbiM cobpaHa
Bblpa3uTenbHasl KOMMEKLMsS KaMEHHOTO UHBEHTapsl U CeTua-
TOW KepaMuKu anoxu 6poH3bl. MccnepnoBatenb Npemnonoxun,
YTO NOLLKOBOOBPA3HbIE KaMeHHble 0Yaru Ha TOMULLE CRYXUNK
LS BbiNnaBku GpoH3bl, @ HAUGEHHbIE PALOM KYCKM Xenesa
NpUMeHanUch B KauecTee dntoca [1, c. 124-141]. Kepamuka Ha
cTosiHKe TOMMLLa UMEeT aHanorum ¢ paHHel CeTyaToi Kepamu-
Koit ®uHnangum (tun Capca-Tomuua), LaTUPOBAHHOW MO Ha-
rapy Ha CTeHKax cocyfi0B BTOpoy nonosuHoii |l Teic. o H.3. [10,
p. 365]. MoBTOpPHOE M3yUueHWe HaMK MaTepuasnoB CTOAHKM Mo-
Kasano Hanuuue B ee KONMEeKLWW, MOMUMO (hparMeHToB ceT-
yaToW KepaMuKM 3noxu GpoH3bl, 06NIOMKOB OT ABYX-Tpex Co-
cynoB Tna JlyykoHcaapu, oTHocsweica K PXKB. B aToi cBa3u
MOXHO MPeRnonok1Tb, YTO MOAKOBOOGPa3Hble KaMeHHbIe
oyaru Ha ToMuLax C HaMGEHHbIMU PALOM XKEeNe3HbIMU Npef-
METaM1 U HEMHOTOUUCTIEHHbIMU LUNIaKaMK SIBISIOTCA Ha CaMoM
Lene Ky3HeuHbIMM ropHaMu. 3TOT BbIBOS, Ha Hal B3rMsf, He
npoTuBopeunT npegnonoxenunto ASl. bprocoBa 0 Hannuum Ha
cTosiHKe ToMML,a 6pOH30NUTENHOI MacTepCKOM 3MoxXu BpoH3bl,
K KOTOpOW OTHOCSTCS 06HapYXXeHHbIe 30,eCh KOCTPULLA, BOKPYT
KOTOPbIX HaWOEHbl MHOTOUUCTIEHHbIE 0BOMKM TUTTEN U fbs-
UeK, ceTyatas KepamuKa W KaMeHHble OpyLMs BTOpOW mono-
BUHbI |l TbiC. [0 H.3.

Bcero Ha faHHbIii MOMeHT Ha Tepputopum Kapenuu Ha 11
CTOsIHKax uccnenoBaHo 20 ropHOB B BULLE KAaMEHHbBIX SLLUKOB,
Ha YeTblpex CTOSIHKaX — YeTbipe ropHa B BUAE §IM, HA YETbl-
pex MoceneHnax - YeTbipe ropHa W3 KaMHel W MWHbI, Coo-
PYXXEHHble Ha [HEeBHOM noBepxHocTH (cM. puc. 1). Mockonbky
MWL HeKoTopble NOAO06HbIE FOPHbI HALEXHO AATMPOBaHbI
UK COOTHeCeHbI ¢ koMnnekcamu PXKB, To Henb3a ucknuntb
(hYHKLMOHMPOBAHME HEKOTOPbIX U3 HUX B Hauyane CpepHeBe-
KoBbs. Ha natu crosHkax PXKB, nccnepoBaHHbIX Ha TeppUTO-
pun Kapenuu u MypMaHcKoi 06nacTy, BbiSiBNeHbl NpU3HaKK
KY3HEUHOro NpOM3BOACTBA XXeneaHbix uamenui (cM. puc. 1).
Crnepbl NPOM3BOACTBA ChIPOLYTHOMO Xene3a 3auKCUpoBaHbl
M Ha MHOTWX ApYrux noceneHuax BoctouHoit GeHHocKaHauK,
O[LHaKO [,aNneKo He BCEraa, B TOM YnuCne 13-3a Hanuuus B cnoe
CpeLHEeBEKOBbIX apTeaKToB, yOaeTcs yCTaHOBUTb MPUHAL-
NeXHOcTb K PXXB cKonneHuit WnakoB UnM ocTaTKoB paspy-
LWEeHHbIX FOPHOB.

PesynbTatbl U Ux 06cyxpenue

Mo uMeroWMMCS MaTepuanam Nuilb OAWH U3 BULOB CbIpo-
LYTHbIX FOPHOB, MONYYMBIIMX PacnpOCTpaHeHWe Ha Teppu-
Topum permoHa B PXKB, MoXeT 6bITb pEKOHCTPYMpPOBaH C A0-
CTaTOYHOI CTereHblo onpeneneHHocTy. Mpyu co3paHum aTux
TOPHOB MCMONb30BaNUCh KaMeHHble NuThI, BOMbLIeH YacTbio
npencTaBnsiowme coboil ecTecTBEHHble YIOLUEHHbIE Bany-
Hbl, KOTOPbIE WHOTLA CreLManbHO packanbiBanuch nomnonam
LS MoNyYeHus NIoCKoM noBepxHocTU. MoryT BbiTb Bbipene-
Hbl 4Ba NOABapMaHTa ropHa U3 MAOCKUX BanyHOB WU MAMT.
MepBbiit NpencTaBnan co6oM NPAMOYrONbHbIA AWMK U3 Ka-
MEHHBbIX MNIWUT, B CTOPOHbI KOTOPOro Bbinu npumMepHo B 1.5-2
pasa LnuHHee OByX ApYrux. Ha GHe KaMeHHOro SWwyKa nauThbl
0TCYTCTBYHOT. [lHO rOpHa MHOTG,A BbICTUNANOCh YACTbIM KBap-
LLeBbIM MECKOM, Bbille pacronarancs Cnon yris, Ha KoTopbli
Hacbinanacb >enesHas pyna. CBepxy ropH nepekpbiBancs
KaMeHHbIMM MAUTaMK, WEeNW MEXZY HUMKU 0BblYHO 3aMa3bl-
BaNUCb MMMUHON. Y OQHOW U3 KOPOTKUX CTEHOK rOpHa, OpUeH-
TMPOBaHHO/ B CTOPOHY MOHWXeHUS penbeda, BbiKanbiBanach
y3Kasi kaHaBka. OHa, BUaMMO, ucnonb3oBanacb ans obecne-
UeHMs NPUTOKA Bo3dyxa B ropH. [ocne 3aBepleHns npoLec-
ca NnaBKK NepefHss CTEHKa U KPbllKa ropHa pasbupanuc.
CywecTBoBana u 6onee npocras pasHoBMEHOCTb nofo6HOro
ropHa, Korna ABa OJIMHHBIX PAfA MAWT CMbIKANUCh B BEPXHEN
uacTu, o6pasys nopgobue wanawa. Cyna no o6unuio wWnakos
BOKPYF KAMEHHbIX FTOPHOB, OHU UCMONb30BaNMCh MHOTOKPATHO.

O6beM CbIpOMYTHbIX FOPHOB B BUAE KaMEHHbIX SILMKOB
MO3BONSIET OLLEHUTb BEC MEeTanna, KoTopbl MOr GbiTb B HUX
npousBeneH. Tak, ropH Ha cTosHke TyHryga XV, Kotopbiii no
HesICHbIM MPUYUHAM OCTANCS HEUCMONb30BaAHHbIM, UMEN MaK-
CUManbHbIN 06beM oKono 40-45 n. BHYTpeHHUI 06beM UHbIX
FOPHOB, UCCNEA0BaHHbIX Ha TeppuTopuu Kapenuu, konebnetcs
ot 20 go 50 n. Mo nopcuetam A.B. AHnunoroBa, onupasLuerocs
Ha uccnepoBaHua b.A. KonunHa, B Takue ropHbl MoXHo 6bino
3arpy3utb 8-10 Kr pyfbl, UTO NO3BONAN0 NONyYaTh KPULbI BE-
coM 1.5-2 kr. [ins cpaBHeHMS: B ApeBHePYCCKUE FOpHbI 3arpy-
Xanocb A0 25 Kr pyApl, UTO [,aBano 4o 5 Kr YMCTOro Xenesa
(npumepHo 20 % ot obuwero Beca pyabl) [22, c. 214]. «Knag»
pynbl Ha TyHryne XV, ckopee Bcero, npepcraensan coboit nap-
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TWIO CbIpbs, KOTOPYIO Mpefnonaranoch 3arpysuTb B ropH. Ecnu
MCXOAMTb U3 Beca py/bl, HaILeHHON Ha 3Toi cTosHKe (6 Kr), T
13 Hee MOXHO 6bino nonyunTb He MeHee TKr xenesa.

KoHCTpyKLMS rOpHOB, roe NpoM3BOLCTBO XXenesa Benoch
B 9Max 6e3 UCMONb30BaHWA KaMHel W MMUHbI, MOXeT BbiTb
yCTaHOBMEHa NUWb NpesnonoxutensHo. Cyasa no pasnuumam
B dhopMe aAM-ropHOB (OKpyrno-oBanbHoi hopMbl UAK B BUAE
YIIMHEHHON Y3KOI KaHaBKK), NOL0BHbIE rOPHbI MOTIIM UMETb
HECKoMbKO pa3snuuHoe ycTpoicTBo. Kak nonaratotr M.I. Koc-
MeHKo 1 W.C. MaHIOXMH, B OKpyrnyto My Morna ycTaHaBnu-
BaTbCS YacTb CTBONA MOMOr0 U3HYTPU LEPEBA, BbINONHSAOLLE-
ro (YHKUMIO CTeHOK ropHa [9, c. 17]. ima ons ropHa B BUAe
KaHaBKM, BbIKONaHHag B CynecyaHoM rpyHTe Ha croaHke Llyi-
ckuit OcTpoB |, BepoATHO, NepeKpbiBanach CBepXy KycKamu
CbIPOI [ pEBECHHbI U [LepHOM.

MospHue ropHel uHana PXKB, ona coopyxeHus KoTopbix
MCMONb30BaNUCh FIMHA U KaMHM, BO3MOXHO, BNIU3KM NO KOH-
CTPYKLMM CpefHeBEKOBbIM ropHaM-aoMHuLam [22, c. 198].

Ha MHorux croqHkax BocTouHoit @eHHockanpuu, raoe
o6HapyxeHa kepaMuka PXXB, BcTpeyaloTcs enesHble wna-
Ku, He o6pasytowue ckonneHuit. B ceBepHoi yactu Kapenuu
e0MHWUHbIE WNaKW HaWOeHbl Ha MHOMUX CTOSHKAaX B HW30-
Bbe p. Bbir, uccneposanHbix H0.A. CaeBateesbiM [23], Ha no-
ceneHun EnmeHkocku Ha 03. BepxHee KyiiTo, packonaHHoik
M.I. KocMeHKo [24], 06bluHO COUETATCH C KepaMuKon Tuna
NyykoHcaapy. EMHWYHBIE MM HEMHOMOYMCNEHHbIE HAXO[KM
XKENe3HbIX LWNaKoB Ha 3TUX MOCeNeHusix, CyAs no Martepua-
flaM UCCef0BaHHbIX HaMKU CTOSIHOK C YUUCTbIMW KOMMIEKCaMm
P>KB, BuanmMo, He06X0AMMO UHTEPNPETUPOBATbL HE KaK cnepbl
MPOM3BOLCTBA CbIPOLYTHOMO HKenesa, a Kak NpU3HaKu Kys-
HEYHOr0 M3roTOBNEHWUA OPYLAMUIA UNKU OedTeNbHOCTU Ky3HeLo0B
Mo yNyyleHM0 KayecTBa CbIpofyTHOMO Xenesa, KoTopoe A0-
CTMranoch nyTeM MHOFOKPaTHOrO NPOKOBbIBAHUA HarpeToi o
Heo6xomMMoN TeMnepaTypbl KPULbI.

Kak 13BeCTHO, 0fLHO/ U3 OCHOBHbIX MPUUNH [LONTOM0 0CBO-
€HUS Xene3sa ABNSETCS CA0XHOCTb NpoLecca yBenmyeHuns ero
TBEPAOCTM MyTeM HacblweHus yrneponoM. Cyas no pesynbra-
TaM 3KCMEepUMEHTaNbHOT0 MOLENMUPOBaHUs, ONS NONyYeHnUs
HaYrNepoXeHHOro Cnos TONWMHOW 5 MM B 3aKpbITOM cocyae,
roe enesHoe u3genqe BMeCTe C yriem nofBepranoch Harpe-
BaHuio He Menee 900 °C, TpeboBanock He MeHee 9 u [25, c. 30].
Takum 06pa3oM, y L peBHUX KY3HELL0B CyllecTBoBana notpeb-
HOCTb B COCYAaX-TUIMSX, KOTOPble MOMAM Bbl BblLepKMUBaTh
BbICOKOTEMMepaTypHbI HarpeB Ha NPOTSKEHUM LUTENbHOrO
BpeMeHu. B cBeTe 3TUX paHHbIX, npes b. XynbteH 06 ucnonb-
30BaHWM [peBHUMM XuTenamu CesepHoi EBponbl B npous-
BOACTBE ene3a BefpoobpasHbix cocynos (Tuna Llenbmon),
Ha 90 % v Gonee coCTOAWMX U3 TYrONIABKOW PAa3HOBULHOCTH
ac6ecTa, NpefcTaBNgeTCcqd HaM 3aCNyXWBaIOWeEN BHUMaHWA,
C MOMPaBKOW, UTO TUIMM-KOHTEHHepPbl U3 BOTOKHUCTOMO MUHe-
pana Mcnonb3oBanuch He ANS NonyuyeHus Kpuubl (ang storo
OHW, LeNACTBUTENbHO, SBHO Manbl), @ AN HayrnepoXuBaHuUg
XenesHblX OpyAWid, UTO NO3BONANO CYWECTBEHHO YBENUUUTD
UX TBEPHOCTb.

YKenesHble WNaKK W OWNAKOBaHHbIA NECOK Ha NOCeneHu-
ax P)KB BocTouHoit DeHHOCKaHAMM 0BHapYXKEeHbI KaK BHYTpU
OCTaTKOB XXWIbIX MOMELEH!, TaK U 3a UX Npefpenamy, uto,
BUAMMO, 06YCNOBNEHO TEM, UTO Ky3HEUYHOE M3rOTOBNIEHWE OpY-

AWit Benoch B TeueHue Bcero rofa. OueBnaHo, UTo OLINaKoBbI-
BaHMe TYronnaBKoro KBapL,eBoro necka B KOCTPULLE CBA3aHO
C NPUMeHeHWeM B Ky3HeuHoit o6paboTke MeTanna npucnoco-
BneHuit ANa ycuneHua Tarv Bosayxa (Tuna Mexos).

B cocraBe KaMeHHOro UHBEHTaps CTOSIHKK XWXKo3epo |, no
CPaBHEHWH C MOCENEHUSAMU 3MOXWU BPOH3bI, UCCef0BaHHbI-
MW Ha TEpPpPUTOPWUK pernoHa, HabnpaeTcs BbiCOKas 4oNs T0-
UMnbHbIX BPYCKOB M NAUT U3 KBapLMTa M necuyaHuka. Ckopee
Bcero, abpasusbl B PXKB HaunHatoT akTMBHO UCMNONb30BaTbCS
MpY 3aTOUKE XKENe3HbIX MHCTPYMEHTOB.

3aknoyeHue

Cyns no MMewWWMCS paguoyrnepofHbiM LaTUPOBKaM
rOpHOB, MacCcOBOE NPOU3BOACTBO CbIPOAYTHOIO Xene3a B Boc-
TouHoi DeHHoCKaHaMK HaumHaetcs He nosgHee IV-IIl BB. Ko
H.3. [onyyeHHble B XOLe UCCNELOBaHMS [aHHble NOLTBEPLM-
nu npegnonoxenue M.I. KocmeHko u U.C. MaHtoxuHa o Hanu-
unn B PXKB Ha TepputopuM permoHa ropHoB TPex 0CHOBHbIX
BMOO0B: 1) BKOMaHHbIA B FPYHT KaMeHHbIN AlWmK (CO CTeHKaMm
W KPBILKOW M3 KaMEHHbIX MINUT, WeNn Mexmay KOTOpbIMU UHO-
rOa 3afenblBannucb FMWUHOM); 2) rOpH B BUAE OKPYIoiA Mnu
TpaHweeo6pa3Hon AMbI; 3) TOpPH U3 KaMHet W MunHbI. [opHbI
NepBoro 1 BTOPOro BUAOB, Cyas N0 UMELWMMCS faTaM, SBAs-
toTcsl Haubonee paHHUMK, NOSIBNSIKOTCS Ha TEPPUTOPUM peru-
OHa, BEPOSTHO, B 0HO BpeMs. [opHbl TPETbero BuAa, CyAs Mo
pare c Menpoxckoro | (cM. Tabnuuy), HaUMHAKT NPUMEHSTbCS
B thuHane PXKB. [opHbl nepBoro u Tpetbero BUAOB, BUAUMO,
UCNoNb30BaNMCh MHOTOKPATHO.

Ha tepputopuu pervona B PXXKB mecTa npousBopcTBa xe-
ne3a yacTo pacronaraiucb BHE MOCENEHUH UK Ha WX Nepu-
thepuu. EcTecTBeHHble yrny6neHns unm Kpasi CKIOHOB HEPERKO
UCMOMb30BanuUCh ANsi PasMelLEHUs TOPHOB B BULE KaMEHHbIX
awukoB. MHorve ropHel PXKB, nccnepnoBaHHble Ha TeppuTo-
pun Kapenuu, HaxopsTcs Ha BO3BbIWEHHOCTAX, HEBOMbLIKX
OCTPOBKax unu Gepery BOLoeMa, 4YTo, BULMMO, NO3BONANO UC-
nonb3oBaTb CUNY BeTpa ANs YCUNEHUS TOPEHUS YIS,

06nomMku Kepamuueckux Tpy6oOK-comen, BbISIBEHHbIE
NMpW M3ydeHun papa Konekumii co cToaHoK PXKB Kapenuu,
CBULETENbCTBYIOT O MPUMEHEHWUM BO BTOPOW MONOBHUHE | ThiC.
[L,0 H.3. Npy NpOM3BOACTBE UNu 06paboTKe KPUUHOTO Xenesa
UCKYCCTBEHHOW Mojaun Bo3gmyxa (B ropHe MnW Mmpu Ky3Heu-
HOM pasorpeBe MeTanna). Cyaa no nonyyeHHbIM MaTepua-
naM, MOXXHO FOBOPUTb O BEPOSITHOM MCMONb30BaHUM KPYMHbIX
COCY[L0B B KauecTBe Tapbl Ans yra v pyabl. He ucknoueHo,
yto B PXXB B HekoTopbix Yactax CeBepHoit EBponbl nnocko-
LOHHble BefpoobpasHble acbecToBble COCYAbl, M3rOTOBMEH-
Hble N0 0C0B0 TEXHONOrMM U3 TYromnnaBKoi PasHOBULHOCTH
BOJIOKHWCTOrO MMHEpana C He3HauYUTeNbHOW [L0BABKOW FUHBI,
ynoTpe6nsanuch B KAUeCTBe TUIMel-KOHTENHEPOB LS MOBbI-
WEeHWS TBEPLOCTYW FOTOBbIX JKENE3HbIX U3LENUI MyTeM UX Ha-
yrnepoxuBaHus.

Ha tepputopumn pernoHa B PXXB Benocb He TonbKo mpo-
W3BOACTBO KPWUYHOTO XeEnesa, HoO M CyLecTBOBaN0 MeCTHoe
Ky3HeuYHoe Mpou3BOACTBO. B 3uMHee BpeMs Ky3HeuHas 06-
paboTKa enesa Ha TEPpPUTOpPUM pErMoHa Benacb B XKUIbIX
MOMeLLEHNsIX, C Pa3orpeBOM MeTanna B [OMAWHWX ouarax,
He WMMEILMX KOHCTPYKUMA U3 KaMHs. Ha crosiHke Tomuua
W3rOTOBNEHME XXEeNe3HbIX OpPYAUNA MPOU3BOLMNOCH C MUCMONb-
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30BaHWEM KPYNHbIX Ky3HEYHbIX TOPHOB, COOPYXEHHbIX N3 Bep-
TUKaNbHO NOCTaBMEHHbIX NAWT. Takue KPynHble Ky3HEeuHble
FOpHbI, CKOpee BCero, pacnofiaranucb 3a npepenamu Xunuu,
Mcnonb3oBanncb gpesHnMu nogbMu, No-BUAMMOMY, B JieTHEe
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