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NPEAHCJIOBHE

KasaxCraHCKasi apXeoJIOTHs pPacno;araer YHHKaJbHBIMH MaTepHajaMi Haxo[o0K
¢ o6bekToB ApeBHefmHx npousBoacts II—I Teic. f0 H. 3. Xo03siCTBeHHAs AefATeb-
HOCTb HacCeJleHHsi TOro MepHoja BKJIOYasJa CKOTOBOACTBO, 3eMJIeiesiHe, TOHYApCTBO,
106blYy MHHEPAJIbHOTO CHIpbs, NJIABKy M 00paboTKy MeTaJjuia, lOBeJHpHble paboThl.
IIpenMeToM HacTOsllero HCCJAELOBaHHs BbIOpaHEl TaKHe OCHOBOMNOJATaloUlHe OTPaciaH
ApeBHER SKOHOMHKH, KaK MepBOGBITHAS MeTaJJIyprHsi, FOPHbIA MPOMEICE, FOHYAPCTBO,
CpenaH aHanu3 MaTepHaJbHbIX OCTAaTKOB M3 maMsTHHKOB Llentpaabro-KasaxcraHcko-
ro PerHoHa: HaXOXOK OPYAMH TpyZa, MeAHBIX M OGDOH30BHIX NPEAMETOB, IOBEJHPHBIX
YKpalleHHi ¢ MOCeJeHHH H MOTHJbHHKOB METaJJyproB H PYAOKOINOB, KeDaMHUECKHX
KOMILJIEKCOB C MAaCTepCKHX TOHYapoB.

Ins BceCTOpDOHHEro aHasH3a apXeosOrMYeCKHX HAXOJAOK MNPHBJACYEH apcelal co-
BPEMEHHBIX BHICOKOUVBCTBHTEJHEIX METOJOB (H3UKH H XUMHH, GJarofiapsi KOTopbiM
CTaJo BO3MOXKHBIM DAcCKpBITh XapakTep H cnocoObl MepBOGHLITHBIX MPOH3BOACTB, CYLI-
HOCTb ApEBHEMIIHX TEXHOJOTHH.

Hcxonnoit HHpopManHeit s paGoThl MOCAYMKUIH CNEKTPaJbHbe, XHMHUECKHE H
ApyrHe BHJABl AHAJH30B apXeOJIOTHYECKHX MaTepHaJoB. KHurH Takoro mjaaHa 1o Me-
TaJYPTHH, METan1006paboTke AJf pas3HLIX KYJbTYp H TeppHTOpUHl (6pon3oBoro H
paHHEKEeNe3HOro BeKOB) HHTEHCHBHO H3ZAlOTCsA B MOCJENHHe NeCSTHJETHsS. Beiluin B
ceer MoHorpaduu: no Kaekasy — A. A. Heccen (1935), mo I'pysmn — L. M. Abe-
caase, P. A, Baxranse (1958) u ®. H. Tapause, T. H. Cxsapesmase (1959), no Boa-
ro-Ypaanio, Cepeptomy [Tpuuepnomopsio, toro-sanany 6uismero CCCP, Cesepunoit Eb-
pasun —E. H. Yepnnix (1966, 1970, 1972, 1976, 1978, 1989), mo Bocrounoii Espone —
T. B. Bapuesa, I'. A. Bosnecenckas, E. H. Uepnbix (1972), no ApMsAHCKOMY Haropbio —
A. 11 T'esopksin (1980), mo 3aGaiikanbio — H. @, Cepreesa (1985), mo tory aub-
Hero Bocroka — JI. B. KonbkoBa (1989). KasaxcTaHCKHe apXeoJlOTH TaKXe MpHMe-
HSJIH XHMHYECKH{i M CIEKTDAJbHBI aHAJH3bl AJs ONpEefeleHHs COCTaBa MeANbLIX H
6pOH30BHIX HaXOMOK: H3 BocTouHoro perona — C. C. UepnukoB (1951), u3 Cemu-
peubss — W. U. Konwtos (1954).

KoMmiekcHoe H3ydyeHHe Kpyra BONPOCOB, KaCalOLIHXCS METaJuly PTHH, HCTOUHHKOB
MHHEpAJbHOro Chipbs, KEPAMHUYECKOTo MPOHM3BOJACTBA, MO3BOJNHT CYAHTb 00 ypOBHE
Pa3BHTHs JApeBHEMUIHX BEAYIIHX NPOH3BOACTB H HX pPOJIH B IKOHOMHYECKOM H KYJb-
TYpHOM pasputHH nuemen Llentpanbhoro Kasaxcraua. ‘

[penrcaopue, BBesenHe H NepBas uacTh paboTH («HpeBHﬁﬁ MeTayprus») Hd-
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nucatnl J. . Kysueuosoi, sropas («[onuapctso LentpasbHoro Kasaxcraua s simo-
Xy 6ponsbi») — T. M. TennoBoackoii. .

[Ipu BbiMOJIHEHHH pa3jesa MOHOTpaHH MO (PH3HKO-XHMHUECKOMY H3YUEHHIO MpO-
JAYKTOB FOpPHOTO Ae/1a M LBETHOH METa/JyprHu B 3KCICPHMEHTAJbHOH YacTH H HUTEp-
MpeTaunn pesyJbTaTOB NPHHHMAJM yyYacTHe CTapIUHil nayumblit coTpyanuk Hucrtury-
Ta reosorduecknx nayk um. K. M. Carnaesa HAH Pecny6aukn Kaszaxcran, xauam-
JAat reosoro-mMuHepasiorsueckux nayk H. @. ITwennuynass m crapuwimii  HayyHblit co-
Tpyaunk MuctHtyta Mertamaypruu u oGoraiwenns HAH PecnyGaukn Kasaxcra, kai-
Auaar rtexunyecknx Hayk . H. CysefimeHOB. AHaJjin3 apXCOJIOTHUECKHX MaTepHaJion
Mo ApEBHEMY IOBEJHDHOMY JeJly NMpoBeieH COBMECTHO CO CTapIHM HayTHLIM COTpPYA-
HHKoM MHcTHTyTa reosornyeckux nayk uM. K. M. Carnaesa HAH Pecny6auku Ka-
3axcran, kauaMaatom ¢usHko-matematHyeckux Hayk C. II. Maaunoii. MamocTpaTus-
Hasi yacTb paboTbl BhIMOJHEeHA cTapiiuM HHXeHepoMm [. LLI. BasnxaHoBOH M XYAOXHH-
kamu T. B. Tpudonosoit u I'. B. JeMueuxo.



BBEAEHHE

Bech apXeosorHuecKuii MaTepHaJ, NpoaliaJu3npOBaHHbii B padoTe,
0XBaTbIBAa€T NMepHOAbl OPOH3OBOTrO H "paHHEKeJe3HOrO BEKOB.

Borpockl NepHoH3allMi H XPOHOJOTHH NaMsATHHKOB 3MOXH GPOH3BI
ypaso-Ka3aXCcTaHCKHX cTeneli siBJASIOTCS B MOCJeJHHE oAbl NpeiMeToM
OKHBJICIHOH AHCKYCCHH. Mb) He CTaBH/JIM CBOEH 1leJbi0 yyacTHe B 3TOH
AUCKYCCHH, a COCPELOTOYHJIM BHHMaHHe Ha npo6jeMax TeXHOJOIHH
ZipeBHHX nponssoacTB. OTMeTuM JHIIb, 4To Haubojee mnpHeMJ/IeMOH
1451 cebst cuuTaeM cxeMmy, paspabordHuyio M. K. Kaabip6aeBbiM H
JK. K. KypMaHnky/0oBBIM Ha MaTepnajsax TeX MaMATHHKOB, KOTOpbIe
paccMatpHBatoTcs B Hauici pabore [50, c. 239—240]. CoruacHo 3To#
cxeme, snoxa 6pousbl Lled1panbuoro Kazaxcrana onpeneneHa aByMs
XpoHoJlorHYecKHMH nepuonamu: paHHuMm (XVII—XIV BB. 10 H. 3.)
no3auum (XIII—IX BB. mo H. 3.). [Ipubausurensuo B VIII B. pon. 3.
B Pa3BHTHH Ka3aXCTaHCKOH MeTaJJypruy NPOHU3OIJIH pe3KHe H3MeHe-
lIHsl, CBSI3aHHble C HCCYLISHHEM KJHMaTa M NepexoJoM HacesJeHHs K
KOYeBOMY CKOTOBOACTBY. [locTeneHHO 3aMepJia JKH3Hb Ha MOCEICHHSX
Metaanypros Atacy, MBIDKUK M JPYTHX.

Oxnnako ¢ mosiBJeHHEeM »KeJe3a MelenJaBHIbHOe NPOM3BOACTBO He
ncyeszano neJnocTbio. UIkpoko HM3BeCTHBl 3aMeyaTeJabHble HAaXOAKH
cakcKHXx OpoH3, MeaHbIX M ODOH30BHIX H3JenHil Gojee MO3JHEro Bpe-
MenH. B yactHocTH, B Hally pa6oTy BKJIOYEH aHaiu3 GOJbLIOH CepHH
11aX00K MeTaJ/lla ¢ MaMsITHUKOB paHHero -:xesaesHoro Beka.(TacMoua
1—IV, Kapamypyu I, 1I, Hypmauber I, 1V, Kaiipakrac, KoraHsmenab
I, Kuaauasl 11 u ap.), oruecenHblx k TacmoaHHCKO| KyJabtype (VII—
IIT BB. 10 H. 3.).

UpessbluaiiHo BaXKHOH NMpeAcTasJsieTcsi npobjaeMa pyaHbIX MUCTOUHH-
koB. Kak usBectHo, Kasaxctad Hapsiny ¢ Ypa/joMm Hrpaj KJIOYEBYIO
poab B CHaGXXCHUH MeTaJJoM (MeIblo H 0JOBOM) GOJbLIMHCTBA Me-
TaJJlyprHuecKHX 04aros, BXOAAWIMX B cHcTeMy EBpasuiickoit meras-
Jypruueckoid nposHHuUHH. OCHOBHas Macca MECTOPOXKIEHHH pa3velie-
lla B npeaenax BbiaeseHHoil E. H. Uepubix B 1970 r. Kasaxcrancko#t
ropuo-mertaJnypruuyeckoir obnactu [137, c. 4]. Ee Tepputopus oxsa-
ThiBaeT 3eMan Kasaxckoro wmeaxoconounuka, wuwan Capbiapku. T. e.
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JIEKHT MEXKAY 10XHOH oOkpauHoit 3anaaHo-CHOUPCKOM paBHHHBI Ha
cesepe H 03. banxaw Ha tore, Typraiickoil 10xKOHHOH Ha 3amaje M ro-
pamu TapGaratail nHa BocTOKe. I'JlaBHBIMH LEHTPaMH ADEBHEH TOPHO-
Jno6biBatoiieii npombiwinieHHocTH LlenTtpasnbhoro Kasaxcrama caenyer
npu3HaTh: a) Ha 3amage — JKeskasran (6au3 rop Yayray); 6) Ha
ceBepe — Boslrakosib; B) B LeHTpe — YcneHcKoe U AJTHHTOGE; I') Ha .
tore — Kenkasran (B Bernak-Jlane); 1) Ha toro-soctoxe — KoyHpan
¢ Casixom (B CesepHom [Ipubanxaiube).

MMmeeTcs rpoMalHOe KOJHUECTBO U APYrHX, 6ojee MEJTKHX APeB-
HUX pyAopa3paboTOK MeIH U 0JI0oBa, KOTOpble B OylylEM HEOOXOAHUMO
00BbeHHNTh B OTHAEJNbHblE FOPHO-METAJJypPrHYe€CKHe LEHTPBHl B paMKax
KaszaxcraHckoll ropHO-MeTannypruyeckon obJacTy.

Mavarnuku Lentpaabnoro Kasaxcrana (mMeraa-
JYPruuM M roHyapcTBa). MOIHBIHA UEHTDP JApeBHeH LUBETHOH
MeTaJ1ypru1 ¢yHKIHOHHPOBaM B BepXxoBbsix p. Atacy Bo Il u Hauase
I ThiC. 10 H. 3., OTKYJa ObIIH NOJVYEHBl YHHKaJbHBEe HaXoAkH. [Toaro-
My ocofoc BHHMaHHe MBI YIeJHJIH MaMsTHHKaM ATtacyfickoro peruoa,
pacnodoxennblM B Araabipckom paiioHe )KeskasraHckoit o6.1.

[TepBooTkpbiBaTesieM J1peBHOCTell ATacycKoro MHKpopaiOHa Obla
A. X. Mapryaan. PasBeaka 3gech B 1947 r. npuBesa K OTKPBITHIO KpYII-
HbIX nocesneHuit u Hekponoseit Atacy I—II, A#wpak, Japat, Caurpy
[73]. Hauano apxeosoruueckux pabot Ha ATtacy oTHocHTcs K 1955 T.
[Ipu packonkax LEHTpa/JbHOH yacTH INoOceJeHHst ObliH OOGHapyXKeHb
MeTaJlvpruyeckasi M roHuapHas MactepckHe. Pab6otel Ha ATacyckHX
naMsiTHHKax ObliM nmpogo/ikeHbl B 1975 r. LleHTpa/sibHOKa3aXCTaHCKOH
3KCNeaHlIHed U Beauch OoJjiee gecsitiaeTHs. Sapo Atacyckoro MHKpO-
paionia cocTaBasiid Tpu nocesenus: Atacy I, Meipxuk, Ak-Mycrada,
cepus HexponoJeit — Canrpy I—I11, Aracy I—III Ax-Mycrada, MbIp-
)uK I—II u psix ropHbeix BbIpaboTok — Caphl- BynaK, Hapar, Oruis-
tay u ap. [49, ct. 134, puc. 1].

Mocenenue Atacy I pacnosoxeno B 35 kM ot n. K3nuitay (ueHr-
paJbHoii ycaab6bl coBxo3a uM. K. MbiHGaeBa) Ha p. Artacy. 1o 6blIO
ONHO M3 KpYMHEHIUHX MocejeHuit snoxu OpoH3wl B Llentpasbhom Ka-
3axcTaHe (TeppHTOpHs nopsika 5 ra). [Tepseie packonku (A. X. Map-
ry/aaH, 1955) BbisiBHIM 0KkOJO 400 XO03sIMCTBEHHbBIX, YKHJBIX MOMeELIEHHH
H MacTepCcKHX. B xujuine 4 o6Hapy»KeHbl OCTaTKH OOJBIIOrG KaMeH-
HOro oyara cO CKOIJICHHEM BO3JI€ Hero MeJHBbIX IIJaKOB, CJHTKOB
MeaH (BecoM A0 5 Kr), o6JIOMKOB THIJIEH, bsiuek W HOPM AJS JIHThS.
B KyabTvpHOM ci/ce XHAHMIA HaHICHBI KaMeHHble OpyAHsi: IECTH,
Kafsa, MOTBITH, MOJOTKH, CTYMKH, TEPOYHHKH. 3HAYHT, KaMEHHBIH
ouar «C.IVAMJ HE TOJNbKO A5 000TpeBa MOMEUICHHS, HO U JJsi MJIaBKU
meroit pyas» 74, c. 212]. 7o nomeleHHe 6bLJIO, MO BCeil BEPOSIT-
HOCT:i, MeaHoJquTeiinoi mactepckoit. Ha ame kuauula, na rayGuHe
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) cM oOnapyKeHo ckomjeHHe wakos (94 Kycka) M pyld, B TOM YHCIE
Aenesnennbix [79, c. 172].

B skuanme 21 takxke ObliM BbISIBJAEHB MacTePCKHe MO MepernsaaBke
1eflo# PYyAbl H O0XKHT'Y roOHYapHbIX H3neauil (puc. 2). B ueHtpe Haxo-

Puc. 2. [Tocesenne Aracy.

MeTtaanypruyeckue U rOHYapHble Meun



AHJOCH yCTPOHCTBO, HANOMHHABIUEC IOHYAPHYIO 11e4b, — (iOCTPOH!
KynoJjoo6pasnoii ¢opmul  BoicoTod 0,4 M. Posb ronuapHoro Kpyi:
BbIMIOJIHSA/ OBaJIbHbIH CTOJHK, Ha KOTOPOM COXPaHMJHCH OCTATKH Tl
HAHOTO ropwika. BOKpyr ronuaproil mneuir gexann KepaMuueckHe Il
JCJIMsl, B TOM yHcJe ¢popma AJst JHTbse OPOH3OBLIX CTEPXKHEH, JOW.I,
IJIsl IOJIMPOBKH TOBepXHocTell cocynos [79, ct. 174]. Henaneko ¢
ronuapiici KOHCTPYKUHH Obljla oBHapyKeHa Melcn/aBH/IbHA# Meub
TPpYHTOBAsl siMa B BHIe BOCbMepKooOpasioro npucrnocob.ierxs rayo:
voti 0,7 M. )Kusuuge 20 Tak:kKe HMCJIO NPOH3BOACTBCHHOE Ha3HAUEHH:
06 3TOM CBHIETENbCTBOBAJH HAXOAKH H3 KYJbTYypPHOTO CJIOS: CKOMJCHI!
WAaKOB, OPY1Hs AJsl M3MeJbUYCHHsI PV/Abl (KaMEHHble NMeCTbi, TEPKH
KYCKH py/bl, ApeBECHOro yris, ocTaTKli MHHEpaJoB, 00J0M&« Gpoli3l:
KepaMHyecKas Jbfuka B BHAC JIOXKKH C BHICOKHM OOPTHKOM. KepaM,
ueckast auTedHasi popma [79, cT. 176].

Kuauia 5, 6, 7. pacilolo:KCHHbIe B LEHTpe nocejeHks Artacy
TaKk)Ke JajdH BaXKHbIA Marepuas (puc. 3)*. B noavsemasinkax, paci

P A3PE 3%
AHM—NE YEM

-~ H‘"’@ Puc. 3. TMocenenne Atacy. Me

ACTUIAaBHJAbH LI NEUH

veF 6

e
YOROBMEE
—- WA
®-—Pvp.a
@" YYronme
@’— cCAX A

* Puc. 3 spasercs komieit puc. 132 u3 monorpadun A. X. Maprya.a «Berasi.
JaujbiGaesckas kyabrypa Ilentpasabioro Kasaxcrana». C. 180.
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JOMEHHbIX PAAOM C «GONBIIMM JOMOM» H COCAHHEHHBIX C HHM KOPMAO-
pamH, o6HapyXKeHbl 3 Kpyr/ble aMbl (AHaM. l,?—l,() M, I‘.{l. 0,8—1,2 M),
BHINONHABLIME POJib METa/JyPrHYeCKHX mneyed. SIMbl cOXpaHH/IM MOLI-
Hyl0 TJMHAHYIO 06Ma3Ky, Ha AHe —yrayGienne Jns CTOKa Me1M,
BO3AYXOAYBHBIl KaHaa (no ¢popme — nojyosan) yriayGJas/ics B CTEH-
Ky neun Ha 8—10 cM, cnHpajbHO ONMOACHIBAs ee; OH TaKXe 6611 0OOMa-
3an rauiiofl. KaMenHble minThl, pa3bpocaHuble BOKPYT SIMbI, CJHYXKHJIH
MOKpHITHEM TJIABH/AbHH. B-3aMOJHENUH BCEX Tpex Tneueil MOMHMO
06JIOMKOB KepaMHKH HallleHbl KYCKH MeJHbIX IUJAKOB, PYAbl M Kale-
BHAHBIE CJAHTKH MeaH. B IByX ApyrHx TenJsoBbiX arperarax, GoJee
vowHbx (auam. 1,6, ri. 1,4 M) n Gosee cOBEPUICHHBIX, MJaBKa MeTaJl-
Jla OCYLIeCTBJSJIACh THreJbHBIM CNOCOOOM — Ha JAHE OQHOH M3 neuel
Hajljled KepaMH4YecKHH THresb sgaabeBHAHOR dopmbl [79, c. 181]. Bcee
ey HMeJNH KOHYcooOpasHylo ¢opMy M TJHisHYI0 00Ma3Ky TOJLLH-
Ho#l Gosec 3 cM, ycTbe BO3AYXOAyBHOTO KaHana (dypma) (Auam.
20 cM) BBIXOQHMJIO HA NMOBCPXHOCTb. KaHaJs mPoxosn.a no cpenHel yacTH
CTEHOK, cnyckasch B moa neun. [leub Ne4 6bina 3arpykesa pynoH
(okosio 20 Kr), MOAOKXKE€HA, HO 110 KAKMM-TO T[PHYHHAM [JIaBKa e
Obl1a ocyuecTBieHa. KycKd pya crnpeccoBajich B IOJYyMETPOBbIii
caoil wuxThl. Ha aHe orHeBolt xamepsl B yray6JieHHH — KalJeBHIHbIE
cauTouku Meau [79, c. 183]. Haiijensl py/lonpoGuaku H Tepka AJsi
M3MeJbYeHHsT pYAbl, MOTHIFAa, KaMEHHble JIOLU[WJa, KepaMHuYecKHe
JbSIUKH (pHC.4) **. p

JKCne1nuHonHble paboThl Ha locenelnnt Atacy, NpoAOJKEHHbE B
1975 r., naaliHpoBKO#l BHISIBUAH 23 MOCTPOiKH, oGpaMJsiBIINE NO KPY-
Iy 1JoMaaKy ¢ GOJbIIHM «A0MOM» B LeHTpe. [locesenne oka3aJsoch
ABYXCJAOHHBIM. HHXHHA ropu3oHT aatuposan koHuoM Il Telic. fo H. 3.
[49, c. 137]. Packonkamu 1975—1980 rr. na Artacy I BcKpBITO MHOro

® @ ® ® ©

Puc. 4. Tocescune  Atacy. Jlu-
Teiitible GOPMBI, THIVIH, JbSYKH

—_—
©* Puc. 4. uzobpaxkaer naxoikH, ony6aukosaimnsie A. X. Maprvianom e suiue-
YKkaszaunoi monorpaduu nHa pucyukax 121 u 127,
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OCTaTKOB NOMEIUEHH, B TOM YHCJIe psJl MeJellJIaBHAbHBIX MacCTepCKHX.
VetanosaeHo neiHcTBUE B 310Xy OPOH3bl 5 KPYNHBIX KOMIIJIEKCOB Me-
gengasuabHoro npoussoiactsa [50]. Bosbinoe KosMyecTBO TEMJIOBBIX
neyed (mopsaxka 30) Aaso BO3MOMHOCTb H3YYHTb YCTPOHCTBO HaHOO-
Jee THIHYHBIX . arperaroB, KOHCTPYKTHBHO [OBOJbHO CJIOXKHBIX.
Csoeobpa3ye MX 3aKJIO4ajJoch B GOJbIIOH MPOTSXKEHHOCTH ABIMOXO-
0B C pa3BeTBJEHHUAMH (8—I12 M), HCXOAfLIMX H3 OTHEBHIX KaMep H
UMEBIINX, KaK Mpeanojaraercs, MoJHQYHKIHOHAJbHOE Ha3HayeHHe
(nas cylIKU TOMJHBA, OO>KHra KepaMHKH, o00OTpeBa mOMeLeHHH H
T. 1.). HoBbIM (hakTOpOM sBASIJIOCH U OOHapyKeHHe BOJIH3U meuei mio-
11af0K ¢ CHMMETPHYHO paclOJIOKeHHbIMH HeOOJIbIUMMH JIYyHKaMU
(auar:. 2—4 cm), 3anoJHeHHbBIMU MeTaJjjioM. BepositHo, 3TO ycTpoit-
CTBG MCNOJb30BANOCh MHOTOKPAaTHO, TaK KaK 3aMeyeHO pa3MelleHue
JMYHOK B HeCKoJabKo sipycoB. Cob6paHo 60JiblIoe KOJTHUECTBO KaMEHHBIX
OpYIMHA: MacCHBHBIE TecTbl — pyAOAPOOMJIKH, TJIOCKHE HaKOBaJIbHH,
MOTBIT'M, TEPOUHHKH, Kalya, MOJIOTHI, KPYXKKH, JIOIHAa U AD. BhisiBie-
Hbl ¥ TOHYapHble MacTepckve. B omHoM u3 moMewienuit (Ne24) Boasije
fiMbl, 0OMa3aHHOMH CJl0eM OTHEYNOPHOH IJIMHBI M NMOKPHITON KaMeHHBIMH
IJIUTAMH, CJYXKHBIIEH, BUAUMO, Meublo JJisi O6XKHra KepaMHKH, Haii-
NeHbl «He0oJbillol Japb € XOPOLIO OTCOPTHPOBAHHOM TJIMHOH JJis
JIENKH TOCY/bl> H.KepaMUUeCKHH LinaK [49, c. 137]. Bropoit, 6onee
MO3/(HAA NTEPHO CYLIeCTBOBAaHUsA mocesneHus Atacy I natupoBaH Ha-
yajom 1 Thic. 1o H. 3. )KuTesnu.storo ropnsoma 3aHHMaJIUCh NMPEHUMY-
11leCTBEHHO CKOTOBOACTBOM.

Mocenenne MbIpXHUK pacnoJioXXeHo B 5 KM OT 5-TO OTJeJIeHHS COB-
xo3a uM. K. MbiH6aeBa v B 10 kM 1oro-zanaaHee mnoeeseHuss Aracy.
Otkputo B 1977 r. LlenTpanbHo-KasaxcTaHckoit ° apXeoJoruueckoi
skeneanuuenn (packonku M. K. Kaxbip6aesa, )K. K. KypmankyJosa,
A. C. 3aroponnero). Tocenenne MbIpKUK — OJHO H3 CaMbIX GOJIBUIUX
8 llenTpasbiom Kaszaxctane (nuowans Godee 4 ra) - [86]. B uenrpaJb-
HOY 2ilJIMILE B BOCTOUHOH yacTH o6Hapy»KeHbl JBa ouara. B ux samou-
HeHWH HaNI1eHbl KOCTH XXMBOTHBIX, ()parMeHTBH KEpaMHUYECKHX COCYHAOB,
cKolennst ApobJeHol pyabl, 6poH30BEIe HakoHeuHHKH cTpes. Cobpa-
Hbl 33 60JbLIOM KOIHYEeCcT3e KaMeHHble OpyAHS MNPOHU3BOACTBEHHOTO

A3HAYEHNSA, CVIKHBLIHE Jas 0o6paboTky pyabl. [Ipeaversl M3 6GPOH3BI
JA0BOJBHG MHOTOYHMCJIEHHBI, HapsAy C M31eJHSMH XOPOIIEro KayecTBa
BCTPeueNbl OOPLIBKH MEIHOH NpOBOJMOKH, G6GechOpMEHHble KYCKH Me-
tassio. FlavatHuK naTHpoBan (MO KepaMHMKe H OpYAMAM FpyjJa) Haua-
Jacm 1 ThIC. 110 H. 3., T. €. NpeICaKCKHUM BpeMmeHeM '[49. c. 141].

llennble MaTepHaJbl 10 APEBHCH METaJJypruH  Obliu MMOJAYYeHB
TaKxe B pesyabraTe packonok mocenenus Moipxuk B 1984 1. [89,
c. 54i. 3necL B 1Oro-BOCTOYHOH yacTH Oblla BCKpbITa GoJsblias Meae-
viagusabHas neub (auam. 1,8; rai. 2,2 m). B 3anonHeHnn sMbl HaXO[H-
JIMCb KYCKH MEIHOH pyAbl, KOCTH KHMBOTHBIX, IIJaKH, KamJeBUIHbIE
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irxH, GparMeHTBl KepaMHKH anakyjbckoro Tuna. Cyuraior, 4To
4p QyTEPOBANACH HECKOIbKO pa3. Oua ivea HEKOTOpHE OTJIHUMA B
{CTPYKIMH B CPAaBHEHHII C aTACyCKHMi meyaM. 3aMeueHbl HaJHyHe
ox MPUAMEKOB VISl Pa3MEILEHHst THIC/IbHbIX eMKOCTeH H HHOH BapHaHT
1auy BO31yXa B neub. [To nmepuMerpy meun (Ha ra. 60—70 cm) pas-
uraacs xoJabuesoit xanan (10—I15 cm), BepTHKa/IbHO BHH3 OT HEro
14 OTBETBJICHHS — BO3AYXOAyBbl. [lHO neuy OblIo 06Ma3aHO MOLI-
v caoem rauusl (7—10 ¢m). Ha paccrosnuu 1,6 M oT meun HaxoAua-

11JIaKOBbI OTBaJ, I'le BMeCTe CO lJlaKaMH U ADEBECHBIM YIJeM
[eJIMCh KYCKH OKHCJEHHOro MeTaJsana (uyepHoBasi Meip). Pab6ora
IpKHKCKOH Teun oTHeceida K GPOH30BOMY BEKY.

Mocenenne Axk-Mycraja (Aracy Il) pacnonoxedo B 5 KM K 10Ty

ATtacy, NOYTH ToOCepeaHHe MeXAy focénennsiMu Atacy H MbIpKHK

npasox Gepery p. Aracy. 3aech 3adukcHpoBaHO 49 OCTaTKOB XKH-
(i, CKOELUEHTPHDOBAHHBIX B HECKOJbKO Tpynn. HMmeloTcs octaTku
JYX METaJJdypPrHYecKHX l1euei, 0JHa M3 KOTOPBIX KPYNHBIX pa3MepoB
(HaM. 2,2 M), a TakXe UIMaKH, (JIOCH, MEJHOMHHEPaJNU30BaHHBIE U
KeJesHCHHble KYCKH DyA, OpyAHs mpousBoicTsa (tomop u np.). Ilo-
nenne Ax-Mycracda natHpoBaHo HayaJjoMm I THIC. 40 H. 3., XOTs HMe-
ich HAXOAKH K Gosiee paHHero BpeMeHu [49, c. 141].

NMocenenne Akmas Haxoauaocb B 20 KM Ha ceBepo-3amaj OT moce-
:uug Aracy, B 25 kM Ioro-3anaaunee n. Kseuiray, Ha ckjoHe ropbl Koii-
okbl. ‘OtkpeiTo W HceaeaoBaHo K. K. Kypmankynosbim (1988 r.).
afileHbl MHOTOYHCJIeHHble (parMeHTbl KepaMHKH, [IBYXJE3BHHHBIH
JOH30BbIIt HOX, KepaMHYECKHH THresb, MJIOCKHE KaMeHHble JUCKH
50 ¢. 66}. B BOCTOYHOM yaCTH IOCEJEHHA BbISIBJEHBl [Be MeJeNJia-
HIbHB¢ NEUH, CTEHKH KOTOPBbIX ObliH 00Ma3aHBl TOJCTHBIM CJIOEM TIJIH-
bl (10—15 cm). OanHa U3 meueil uvesna THreNbHYIO €MKOCTb, BUAMMO,
A papuxupoBatius Mead. Bosse sim-neyell HaliieHbl MelHble IIJIAKH,
VCOYKH PV, KOPOJTbKH M€AH, OOJOMOK KpPYIJIO# KaMEeHHO# CTyMbl-
*pku ¢ yraybsaenuem B ieHtpe. CorsacHo xepaMHke noc. Akmas aa-
MPOBaHO 3MOXOH pallieil GPOH3bI, MaTepHaJJ bl COYETAIOT MNPH3HAKH
71aKyJapckofl M denopoBckoit kyabTyp [50, c. 66]. .

Mocenenns Byryawi 1, 11 pacnosoxeuns Ha npasom Gepery p. Llo-
bl B HeGoabwoi aoaune (llerckuit pafton )Keskasranckoir 064.),
Kpy»Keno ropaMu: ¢ césepo-zanana — Byryae, c¢ cesepo-BocTOKa —
ynnofi xonmos Kapatymceik (puc. 5). l'ophble goaunsl Byry.sl Gl
AHHUM 13 OCHOBHBIX MecT cOMTaHus ApeBHHX nJemeH B LleHTpaJibHOM
azaxcrane *[74, c. 219]. 3necp naxoan/1och caMoe OOIIHPHOE Moce-
CHHe 3noxu OpoH3bl Byryawsl I (nsowanbs okono 7 ra) c¢ ocraTkaMH
Koame 100 ctpoenuit; otkpeito A. X. Maprysnanom (1955 r.). Bosae
(MIIBX NOMEIUeHHH H CMCXKHO C HHUMH pa3MellaJuCh «MacTepCKHe C
JPHamu  AJ5 NJaBKH pyabl M o6paboTkM Mertaana» [79, c. 187].
locnenniie o6Hapykensl B okuanmax 17, 22, 24, 37 ¢ npomykTaMmH
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Puc. 5. ITaMsiTHUKH UEHTPAJblIOTO perHoHa: [ -— aujpoONOBCKHC OTpaA-
KH; 2 — KYprambl ¢ KOJbLUEBHIMH OrpajgaMH; 3 — Oerasbl-aaHablOaen-

CKHe MaMATHHKH; 4 — MOCCJACHHE 3MONH HPOH3LI

JIIPOM3BOACTBA B BUAE MEAHOH pybl, IIJaKOB, 0010OMKOB OpyAHH ©
pamuxu. ITocenenue Byryan 11 pacnonoxeno B 1,5 KM K cesepy Y
Byryabl 1. 3aech B KHIOM KOMNJEKCe TaKXKe 3aHKCHPOBAHBI MACT!)
CKHE C HAaXOJAKaMH OpYAHMH TopHoOro lesa W MeTaaJaypruu. Byryuaw
CKHE TOCEJIEHHSI CYLIECTBOBAJaH AJHTEJbHOE BpeMs Ha NPOTSKEH:
1IECKOJILKMX CTOJMETHH, 0XBaThbiBasi KOHEW CpejHell GPOH3BI, BCIO IO3
HIOIO, BIIOTb A0 paHIIECAKCKOIo nepHojia. Boabwas yacTb xepamu:
oTpakaeTr uepThl Gerasbl-1aHabl0aeBCKOH  KYJLTVDBI, DAL MaTeph.
JIOB BOCXOAHUT K Gosiee paHHeii snoxe [79, c. 192—193].

Mocenenne Lopranabi-Bynak — ogHo U3 caMbix kpynubix B Llen
pasbHoM. Kazaxcrane, pacnonoxeno B Gacceiine p. Tamasi-Hypsr,
14 x K toro-3ananay ot nocesenus Bai6ana (IWetckuit paitor MK
Ka3raHcko# o6a.) (puc. 5). Ha noceneunn umesacn, mactepckas i
BblMIaBKe Metassia [79, c. 199] ¢ ocratkamu npousBoiacTBa. 3a X!
auliem 28 obHapyxeHa GoJsblliasi NJAAaBHJAbHAS NEYb, CJOMKEHHas |
rauupt (A 2, wap. 1,5, ra. 0,8 M). Bokpyr Hee coxpaHpiuch Ky'
U3ME/IbYCHHOH DPYJABl, KYCKH IUJNAKOB, YIOJNbKH, KOCTH HBOTHbI'
(Joénpaubl KaMEHHBIE JIMTejiHble (OPMDLI ¢ OTBEPCTHSIMH LHJIHHAPHUC
cKoit popmbl M opyaus Tpyaa. Hexaseko OT MOCENEHHST HAaXOZHJC
Meanbii pyannk Anabyra. JlaTupoBka 3TOrO naMsTHHKA — MO3ANS
Oponsa (XI—X BB. 10 H. 3.).
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JKe3ka3sraHnckas rpynna mnocesnenuii (puc. 6). Haubosee xpymHbie
13 HUX — Muasikynyk, Aiinakoas,” Copkyayk, 3aatoycr. Bece nocesne-
Ml PacnoJioXKeHbl LeNno4YKol BAOJb NPOTOKOB H pek Kenrup u YKezanl
> HHTepBaJsoM otT 3 1o 8 kM [79, c. 233]. [To MOLIHOCTH KyJbTYPHBIX
:noeB Bhigeadauc, Muabikyayk 1 Kpecto. Tomnorpaéus nocenenuit
Keskasrana cso0xHa H 3allyTaia MHOTOBEKOBOH pabOTOH pyJdOKONOB
i Merajaaypros. Packonki Munelkyiyka nposefeHel H. B. BanykuH-
CkUM [13]. YcTanossieHo, 4To 3TO MoceJeHHe HMeJIO HHXKHHH, cpefHHi
H BepxtHH rOpH30UTHl, OTHECEHHble COOTBETCTBEHHO K 3M0Xe GPOH3HI,
PanneMy u mozaHeMy cpelHeBekoBblo. Ha pasHbix yuacTkax MHIBIKY-
Ayka obHapy:keHc 15 MelenyaBU/AbHBIX neyed. [leun 3moxu 6poOH3BI
Kpyrawe (quam. 1—2,5, ria. 1—2 m). Bossie HHX HaliaeHo 6OJbILOE KO-
JIHY9eCcTBO M3Me/bUYeHHONH MeJHOH pyAbl, KYCKH LIJAaKOB, YroJb, MeIHbIE
CIJIeCKHM, THIJIM, OCTATKH JIUTEHHBIX (popM, 6OJbLIOE UHCJIO KaMEHHbIX
Opynuit, koctH KHBOTHBEIX. [loceneHne CopKyAyK— BTOPOii Imocse

HALIKVAYKA MCTaJayprHYeCKHH UeHTP 3MoxH GpoH3el B paioHe
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JKeskasrana [79, c¢. 254]. OHo pacnosoxkeHO B CeBepHOH 4acth pya-
nuka, B 15 kM ot ueHtpa (puc. 6). CopkyAyK OTKpPHIT H BIEPBbIE HC:
caepoBai A. B. Kysueuossim u H. B. Baaykuuckum (1945 r.) [11].
3nech o6HapyXeHbl OCTAaTKH 8 MJaBHJbHBIX [eyeidl Kpyr/aod GopMb:,
Oxono neuel — Her/1y6oK#€ KoJ011bl. MHOr0 0cTaTKOB MPOH3BOACTBY;
CKOTJIEHHE LIIaKOB, KyUH OKHCJIEHHOH MeIHON pyabl, 06JOMKH THIJEN
OpynHsi ropHoro jaena, ¢parmMeHTol kepaMukH. TloceseHue ABRHaKOJ:
TaKXe ABJSJIOCh OJHHM i3 KPYMHBIX MJABHJbHBIX LEHTPOB; PACHOJC .
JKEHO B OKPECTHOCTSIX coBpeMeHHoro r. )KeskasraHa, B 5 xm K BOCT -
Ky oT rmaBHoro pyanuka Kpecrto-Llentp, Hemnazneko ot yuactkaiHi-
koabckoro (puc. 6). Ilnowane noceaenuss oxkoso 2 ra [79, c.,a§50,',
OHO JBYyXcJofiHOe. BepxHHHA cJ/10f OTHeCeH K 3M0Xe OGPOH3bI, HUMHHHE ~ -
K aneoauty. [lo nawneiv A. B. Kysneuwosa u, H. B. Baaykuuckor:
[11], 3mech BbISIBIEHBI OCTaTKH BOAOCOOPHBIX M, IM-KJaAOBBIX, KC-
JOALEB, MecT pa3paboTKH 1 oGoralieHus pyJ B BHAe OYyropkos, 0!
BaJIOB, CIJIECKOB. BOKpPYT NMJIaBHJbHBIX Nevyeid H B UX MOoje oOHapyXKeH:
CKONJEHHE LIJIaKOB,. OOJOMKH THIJIEH, MeJHble KaNeJbKH, MEjHa
nJ1acTHHKa, o6usue opyAUi TOPHOTO JeJa. : '

ITocenenne Caprapbl pachoJsioXkeHo Ha KpaHHei ceBepHO# rpaHHu.
Lentpaabioro u CesepHoro Kazaxcrana B ypounume Caprapu
(At6acapckuil pailon AKMOJIHHCKOH 06J1.). DTO OAHOC/OMHbBIA TMaMa"-
HHK 3aKJIOYHTENbHOro 3Tana OpPOH30BOro Beka. B pesyjbTate pacKC-
nok CKAD (1972—1975 rr.) oGHapy:KeHbl o4ard, cOOpaHbl MeAHble i
6poH30BbIE BelH (HOXKH, HAKOHEYHHK KOIMbSl, MIJIbl, UIH/bA M Tp.1,
OCTaTKH METaJJlyprHYecKoro NMpOH3BOACTBA (JIHTEHHBIE (QOPMBI, THI i
u ap.) [43, 44]. «Beuwesble u kepaMuueckHe kommiekch Caprapsl Mo
ryT GbITb HAJEXKHBIMH 3TaJOHAMH JJs XapaKTePUCTHKH (HHAJBHO!
6pousbl EBpasuu» [46]. ABTOpaMM DAacKOMOK BBIAEJNEHA «Caprapui-
cKasi KyJabTypa®», K KOTOpO#H NpHHaLJeXaJH MNaMsTHHKH Ha TePPHTC:
puu Cesepsoro u LlentpasnpHoro Kasaxcrana [45].

Hekpomnouau Moruabhuk Aracy I pacnonoxen Ha npasom Oe
pery p. Aracy, Ha TeppuTOopHH coBxo3a «Kabuitay». Hacuutbipae
78 norpeGaJbHLIX Pa3HOBPEMEHHBIX COOpYXKEHHH, NpHHAAJeaBIIH>
IJIaBHBIM 06pa30M 31moxe GPOH3BI H pPaHHETO XKeJe3a.

Moruabunkn Mbipxuk I—V. Moruabuuk Mueipxuk [ pacnonoxel
B 7 KM K I0ro-3anafy or MormibHuka Atacy I, B 0,7 KM oT mocesienus
MBIpXXHK M B 9 KM K CEBEPO-BOCTOKY OT 5-T0 OTJAeJeHus COBXO03¢
«KsblaTay», Ha npaBom Gepery p. Atacy. [laTHpOBaH mepexoaHbIM Bpe-
MEHEM OT aTaCyCKOro 3Tana aHAPOHOBCKOH KyJbTypPH K Gerassi-
AanjbiGaeBckoil. Morunbuukn Meipxkuk IV—V (packonku A. C. 3a
Sena conxona <Atayornin wa nommon Gepara o Arpac L (v

YCKHit») Ha npaBoM Gepery p. Atacy B 0,35 km
Apyr or npyra. O6a MOrHJbHHKA JaTHPOBaHB Geraswl-1aHIbIGaes-
CKOH KyJbTypOH.
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Moruabauk Ak-Mycrada pacnonioxkeH Ha NPOTHBONOJNOKHOM OT
nocenennst Ak-Mycracda Gepery p. Atacy. IlepBble pacKOmK« MpOBO-
guinch B 1975—1979 rr., 6610 o6HapyKeHo 13 morpeGeHuH, AaBLIUX
MaTepHaJ aHAPOHOBCKOH KyJbTypHl pa3Butoro 3tama. B 1987 r. uc-
caegoBaHusi Ha Mor. Ak-Mycrada Oblid  mponoskeHbl. Packomnanbl
pa3HoBpeMeHHbBIe. norpebaJjibHble coopykeHusl. OcHoBHas rpymnma o0b-
exkToB (6osnee 100) orHeceHa k pasBHTOMYy mnepHOAy OpoH3bl. B roro-
BOCTOYHOH YaCTH MOTHJbHHKA COCPeJOTOUEHBl KaMeHHbe OrpaikH
no3aHeil 6POH3BI H MEePexOJHOro NEePHOAA K PaHHEMY KeJe3HOMY BeKy
[50. c. 68].

Morunasunku Ko#imoksl I—IV nporsinyauce Ha 1,5 KM BAOMB pyc-
ja p. Temnp, B 2 kM K ceBepy Qr moc. AkMasi, Mexay ropamu Kofimoxsl
i Akmas [50, c. 76]. B morunbnuke Koitwoksl I Bckpeito 19 orpan,
JIB€ H3 KOTOPBIX pacKOHaHbl, 0OHapyKeHbl (parMeHThl KepaMHKH H
6ponsoBbie u3aenus. Koiimwoksl 11 Haxoaunoce B 0,7 KM K BOCTOKY OT
IIpeAbIAYHIErO, HaCUUThIBaJNO 15 orpan, HcciefOBaHbl TPH, OOHAPYXEHH
TakXe KepaMHkKa M MertaJa (6ponsa). Koi#tmoksr III pacnosoxen B
0,3 KM K BOCTOKYy OT -Ipeablayliero, coctosinm u3 3 orpan. Ko#uroks
IV cnenosan B 0,5 KM K BOCTOKY OT IpeAblayiiero, Hmesa 14 orpap,
packonaHa ofiHa. Bce MOTHJIbHHKH NATHPOBAHBI 310XOH GPOH3HL.

Moruashuk Canrpy Il Haxonuscs B 4 KM ot ypouniia Jlapar )Kaua-
ApkuHckoro paiioHa Keskasranckoil — 06J. Ha 3eMJsx cOBX03a
nM. K. Muin6aeBa. BriepBble uccienoBaHus 31ech npoBeleHbi B 1958 T.
[74, c. 100]. B 1978 r. orpsin LIKAD packonan eme 9 nmorpe6ajbHbIX
coopyxenuit kommiaekca Canrpy III (50, c. 108). Bosabumass uacTe
orpajl MpHHaJJeXaJjla HAaCeJeHHI0O aHAPOHOBCKOH KyJbTYPbl Ha pas-
BHTOM ee 3Tale. '

Mornabhuk Lert I pacnonoxeH B 3 KM K 10r0-BOCTOKY OT paHOHHO-
ro ueHrpa Axcy-Awnb, Ha npaBom Gepery p. Hypn Ilerckoro
paiona )Kesxasrancko#t o6s. B 1978 r. passegounnimM otpsgom LIKAD
MpOBe/eHbl aBapHiiHble PACKONKH aHADPOHOBCKOH oOrpafbl, rjge ObliH
Ha#eHbl 6 KPyNMHbBIX HaKOHEYHHKOB ADOTHKOB H (pparMeHTHl TJIMHSHBIX
cocynos. B 1979 r. uccaenoBanus MorusabHuka Iller I 6blau npoaod-
JKCHbI. MOTHJIBHHK 1aTHPOBaH ajlaKyJbCKHM IE€DPHOIOM — NEPBBIM 3Ta-
MOM aHJAPOHOBCKOH KyJbTypHl [50, c. 86].

Morunbhuk Akcy-Al0Jibl 3M0XH 6POH3BI HAXOAHICH B 2 KM K cesepy
or nocenedus Axcy-Atoant (Lerckuit paiton, »Keskasranckas 06.1.)
(puc. 5). Pa6oramu B 1952 r. 3adukcupoBaHo OKoaO 20 aHAPOHOB-
CKHX orpaj, W3 HHX 4 packonmaHo. MaTepHas norpe6eHuii BKIIOYAJI
OpHaMEHTHPOBAaHHBIE COCYIbl H yKpalleHHsi H3 ODOH3BI, HHOTAA OT/e-
JIaHHBIE 30/I0TOM (NOABECKH, BHCOUHbBIE KOJIbLIA, IPOHH3KH, GYCHI, CITU-
paJbHO-KOHHYeCKHe GpacseTel H ap.) [74, c. 118—125].

Moruabhuk Buiakbianak I Haxoanics Ha neBoM Gepery p. Buutkbli-
Aak B BepxoBbsx p. Tamanl-Hypel, B 35 KM K ceBepPo-BOCTOKY OT I1OC.
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Akcy-Awabl JKeskasraHckoit o6a. (puc. 5). I'pynna uccienosata B
1951 r., HacuuTbiBasoch 70 orpaj, BCKPbITH 14 H OAMH KypraH «C yca-
vu», TlaMATHUK NaTHPOBAH aTACyCKHM 3TaloM aHJPOHOBCKOH KYJ/b-
TYpDI.

Moruabhuk Berassl pacnosoxeH B ropax berassl na TepputopHH
Axrorafickoro paitona )KeskasraHncko#t obsacTd. CkajbHble MaB3oJeH
Berasbl rHraHTCKOTO COOPYKE€HHS$, BO3BEAeHHbie H3 TJbl0 rpaHutra C
Gamnamu. «Coopysennsi THna Berassi BO3HHKJH Ha BbiclieMm 3Tamne
paspuTHs GPOH30BOH KyJabTypbi» [79, c. 69]. Henasneko ot nexpononst
Berasbl Hax0AMJHCh «ApEBHHE BbIpaGOTKH (PYAHHKH) C OTBaJaMH H
c6pocamu, CBHIETE/bCTBOBABIIHE O 100blYe PYAbl M BBIMJIABKH M3 Hee
MELd, GJCBA, a HECKOJbK) no3iHee u xeaesa (bBeciwoksl,:Kapauwoxksr,
Kabin-Apait)» [79, c. 69]. HecomnenHo, B6.au3u Hexponoas bBerasbi
pacneaarajiuch 1 MoceJetus, o YeM FOBOPSAT BCTPeyeHHble (parMeHThbl
KepaMHKH, HO 3GMJIH 3TH pacnaxadbl. O6was niouiaib berasnHckoro
nekponoasi mnpoctupajtacs Ha 10 ra. «berasuhckue ckasbHble MaB-
30/1€H... pefuakiline NaMsiTHHKH EBpasuu 3MN0XH TO3NHEH OPOH3BI»
[79, c. 100].

Moruabnuk XXuaanab Haxoaudcs B ypouuiue )Kunanabl Ha JieBoM
6epery p. Hypol). Coctosta u3 aHapoHOBcKoro MoruabHuka (11 orpan)
u 2 rpynn kypraHos [47, ¢. 26]. AHAPOHOBCKHH MOTHJIBHHK pa3MeliaJ-
cs B 7 KM I0XKHee lLileHTpaJsbHoit ycaabOnl coBxoza «Camapckuit» Kapa-
raHiaMHckoit c6s. Haxonxn (merans, KepaMHKa) NpOAEMOHCTPHpPOBA-
JIM cMelIaHHble (eaopOBCKO-alaKyAbCKHe yepThi 3MoxH 6poH3bl. Kpome
AHAPOHOBCKUX orpaj OblIM BCKPBITBL JABa KypraHa paHHEXKeJe3HOro
BeKa, CcJeloBaBlIMe B IOJYKHIOMETPE OT MOTMJIbHHKA H 3aKJIOUaB-
ILMe B OCHOBHOM JKEHCKHE 3aXOpCHEeHHs. 34ecb HaHAGHBl yKpalUeHHs
M3 JparocleHHbIX MEeTaJJIoB (Cepbru, cnupalb, 3epKano). [laTHpoBaHb
OHH paHHHM 3TanoM TacMoJuHCKOH KyJabTypsl (VII—V BB. 10 H. 3.)
|47, c. 45].

Komnaekc AiGac-Jlapacbi pacnonoxeH y noaHoxus ropsl Expire,
B 18 KM K IOTY OT COBX03a UM. AMaHTeabAbl YayTayCcKoro paioHa yKes-
Ka3raHCcKod o6.1. Ha Teppace ropuoii peukn Aibac, nputoka p. Capbi-
Typrait. HccaenoBan B-1946 r., packonaHbl Tpu orpaibl H OJQHH Kyp-
ran. «[lo obunnio xepamuku Afbac-Ilapachl — OAMH M3 yHHKAJbHBIX
namMaTHHKOB 3McXH 6ponsbl B LlentpasnsHom Kasaxcrane» [79, c. 141].
3aecb u3bATo 6osee 40 K2paMHUECKHX COCYA0B, 6OJIbLIE MOJIOBHHBI 3
KoTOpBIX UeJsble. Haiigeidbl M NMEpBOKJAACCHBIE 30J10Thle MpeJMETHI.
Ai6ac-lapacel npuHaajexan Ky/abType DBeraswl-Ianabibasi, sBASIACH
3anajiiofl rpaHMuUedl pacnpocTpaHeHHsi Oera3MHCKHX  NaMSATHHKOB
[79, c. 147].

MaMaTHHKM paHHeXene3HOro Beka  Moruib-
Hukn Tacmona I—VI. Moruabuuk Tacmona I (6 kyprauos) pacpo-
Joxen Ha npasom 6epery p. IllugepTsl, B 8 KM K 10r0-BOCTOKY OT COB-
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xo3a «Jkubacrysckuil» (Ilasaonapckas 064.), uccaegoan s 1959. r.
[74, c. 311]. Moruapnuk Tacmona II (4 kyprana) cJaeaosas Ha pac-
croauun 0,7 KM K ceBepo-BOCTOKy ot rpynnbl  Tacmoda I, packonan B
'1960—1961 rr. MorusabHuk Tacmosma Il (5 kypraHoB) Haxoaujacs B
0,4 KM ot npeabiaymero. Morunbuuk Tacmona V (5 KypraHoB) pas-
memancs B 1,8 kM k Bocroky ot Tacmona I, ucciaegoBan 8 1961 r.
‘MorusmpHuk  Tacmosa 111 waxoauiacs B 0,3 KM K ceBepo-BOCTOKY OT
IpefibIAYIEro H COCTOAN H3 2 KyPraHoB.

Moruabunkn Kapamypyn 1—II. Morunbuuk Kapamypyn [ (2 He-
GOAbIIMX KypraHa) pacnonoxed B 20 KM K IOTO-BOCTOKY OT COBX03a
«JkubacTysckuii», B noJaykujiomerpe or npasoro Gepera r. llugepts,
necaepoBaH B 1962 r. MoruabHuk Kapamypyu II (6 kypraHos) pas-
Metaacs B 0,5 KM K BOCTOKY ©T NpeAblayLIero. _
< Morunasuuku Hypman6er I, 11, IV. Moruabhuk HypmaunGer 1 (7 kyp-
ratoB) HaxoJHJ/cs B 2 KM K Iory ot ypoutila Kapamypyu | nHa npasoM
6epery p. luzeptel. Morunpiuk Hypman6er II (16 xypraHoB)
‘pacnosiarajcsi HaNpoTHB NpeAbIAyllero Ha jeBom Gepery p. [luaepTol.

Moruabnuk Kotanamean I ycranoBsneH B Ceepo-Bocrounom Ilpu-
QaJixalllbe, K IOry oT MoruabHHKa TacMoan. Hccnenosan B 1967—
1968 rr., natuposan VII—VI BB. no H. 3. [48, c. 131].

Bce maMsaTHHKH panHexkesne3Horo. Beka aartHpoBaHsl VII—III BB.
IO H. 3. (BpeMeHeM TaCMOJHUHCKOH KyJabTypel). M3 pellIenpuBejeH-
HbIX HEKpomoJiedl (paHHero xeJsesa) cobpaHbl 6orathle KOJNJIEKUHH Be-
IEBOTO HHBEHTapsi W3 GPOH3bI, UMEJHCh 30J0THle W cepebpsinble Ha-
XOJKH.

Metoabn uccaeyosanusa. Hacrosuas pabora 6asupyercs
Ha aHAJHTHYCCKOM H3YyUEHHMH apXeoJOrHYecKHX MaTepHaaoB. s 3THX
uesed ORI NpPHBJCYEH PALMOHAJBHBIH KOMIJEKC (DU3HKO-XHMHYECKHX
MeTGJ0B HcceaoBaHus [63].

IIpexxae Bcero, aTo METGA CHCKTPAALHO20 QHAAU3A, KOTOpBIA MO
60oraTCTBY M Haf€XKHOCTH OJXHOBPEMEHHO MONyYaeMOH HH(POPMALMH HE
HMeer cebGe pasHbiX. [1aBHOE ero HasHaueHHe — ONpejeNeHHe XHMH-
YECKOT0 COCTaBa MeTaJJIM4eCKHX HAXOJO0K H APYTHX OCTaTKOB MaTe-
puanpHoro mpousBoAcTBa. IIpoBoansics - aHanH3 Ha MPH3MEHHOM
cnextporpade magnoit aucnepcun MCII-30 ¢ xBapuesoit onTuko#. [1po-
Obl 1l aHanu3a OTGMPAJMCh NMyTeM BHICBEDJHBAHHS MeTaJIHUeCKOH
cTpyx)kH (10 Mr) M3 apxeosorHYCCKHX 06PAa3LOB C MOCJAELYIOLIHM. CHKH-
FaHHeM HX H3 KpaTepa yroJibHOTO 3/1€KTpPOoJa B NJa3Me AyrH NepeMeH-
Horo Toka (8—12A). ManyyeHne perucTpupoBajioch Ha GOTOMIACTHH-
Kax «cnektpaJjbhble Tunm Il». PabGouass o6aacts chnektpa mpocTHpa-
Jach o1 230 no 490 Hm. PacuudpoBka CneKTpoB MPOH3BOAHJIACH HA
13 ocHOBHBIX 3/1€MEHTOB, B CJyyae ke HEOOXOAHMOCTH HX YHCJIO yBe-
JuynBasock 1o 30 [51]. dns Gonee THIQFEAbHOTO, HM3yyeHus COGTaBa
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BCEr0 MHOroo6pashsi apXeoJOTHYeCKMX HAaXOAOK Oblil Np#B/CUCHE

pa3Hble BAPHAHTHI CIEKTPOTpadUIECKHX MCTO/IHK.
D AeKTPOPaA3pAOHbLLL MHUKPOCNEKTPAALHbLI AHAAU3 BBINOIHJICA Ha

SKCIepHMEHTabHOM yeTaHoBKe (mo cxeme H. B. Kopousesa) {55, 80].
OTanuajcsi OT OOBIYHONO IMHCCHOHHOTO BO3JAEHCTBHEM  HCKPOBOTO
pa3psijia Ha MeTaJJ aHaJu3UpyeMoro o6pasua. Paspsia upoHCXOAH.I
MeX1y MJIaTHHOBBIMH 3/ICKTPOJAAaMH B aTMocdepe yriekuczoro rasa.
[Mocseanuii MPUMEHSICS /s YCTPAHEHHsl HaJNOKeHHs: QOHOBHIX MON0C
HeHTpaJbHOH MOJIEKYJbl a30Ta Ha aHaJUTHYeCKHe JIMHMH oupeaesse-
MBIX 3JeMEHTOB. DTOT METOJ WCIO0J/b30BAJCHA B OCHOBHOM 115 aHaJ/H-
3a HaXOJOK M3 30J10Ta H cepebpa.

" PenTeeHOCNeKTpaibHoLl aHaiu3 (MUKPO30OHO) TIPUMEHSICS orpas
HHYEHHO, TOJNBKO B KaueCTBE KOHTPOJS OTAEJIbHBIX 006pasloB, IPOBO-
AMJCS HAa MHKpocnekTpoaHnaausatope «Superprobe-733», <«JOELs
(SInonust). MHbopmauns o KOJHYECTBEHHOM COJAEpKAHHH OCHOBHBIX
3JIeMeHTOB BblJaBaJjlach Ha 3aNHCHIBAlOLIEH JeliTe.

Jlaseprolii 10KAN6HOLE MUKDPOCNEKTPAAbHOLE aHAJN3 CTAJ OCHOB-
HBIM METOAOM JJIst ONpeje/IeHHs] XHMHUCCKOro COCTaBa apXeoJoruye-
CKHX 06pasuoB W3 06JarQpPONHBIX METaJJIOB H MX NMpOOHOCTH [64].
Bemosnnsiicsi nma  JasepHoM  MHKpocmekTpoaHaauszatope LMA-10
(K. Lefice, Mlena, I'IP) B coueranun co cnexrporpadpom HCII-28.
B pesysnbraTe MrHOBEHHOro pasorpesa o6pasiua Ja3epHbIM JY4OM
(mnametp sonnl nmopaxenus 50-+-200 MKM), - HPOAYKTHl HCIAPEHHUST —
MHKPOKOJIHYECTBA aHaJu3Hpyemoro BewecTtBa (107° r) Bo3Gyxma/uch
B MHUKDOHMCKpE ‘M 3aTeM 3aleuaTyeBaJjuCch B clektpe. JlasepHoe ucma-
peHuHe OCyIIeCTBJSIOCh B ABYX peXHMaX: MOAYJIUDPOBAHHOH M «yMe-
PEHHO» MOAYJHDOBAaHHOH N06DOTHOCTH, B NMEPBOM cCJyyae Olpeness-
JIACb 3JICMEHTHl OCHOBBI, BO BTOPOM — NPHUMECHBlE KOMIOHEHTH (B
3TOM cJlyyae BeLleCcTBAa MCNapsJAHCh Ha MNopsifoKk Ooupue — 10-5 r)
(puc.- 7). AHa/nMTHUYECKOi Mapo#l CAYXKMIM JIMHHM HeHTpaJibHBIX aTO-

Puc. 7. Jlasepuble KpaTepbl B ApeBHEM 30J10TE: @ — PEXKHM MO-
Ly HDOBAHHOA AOOPOTHOCTH; 6 — pDEeXHM YMepeHHO MOMYJIHPO-
. BaHHOH NO6POTHOCTH
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moB 3os0Ta Aul 267,6 HM u cepe6pa Agl 338,3 nm. T'panynposou-
HBIl TpadUK CTPOHJICS NPHMEHUTEJbHO K OMHApHBEIM CHCTEMaMm MO OT-
HOIIGHHIO HHTEHCHBHOCTEH JIMHHHA o6enx coctaBasiolux (puc. 8). Has
KOJIHYECTBEHHBIX OINpelesNeHHH HUCMoab30BaH Meroj ¢oTtorpaduyecko
doromerpun [93]. MckoMble 3HaueHHS KOHLEHTpaUHH 30J0Ta H ce-
pebpa B aHa/M3MpyeMbIX 00paslax BBIYHC/IAIHCD MO (GopMyJaaM st
HaHJEeHHOr0 M3 TPajiyHpOBOYHOTO rpadHka OTHOLIEHHS  HX COAEpIKa-
unit: C(Au)=100/(1/X+1); C(Ag)=100—C(Au), rge X=C(Au)/
JC(Ag) — oTHoOLIEHHe KOHLEHTpanui 3osora M cepebpa. [lonyuennse
3HaueHHsi 30/10Ta U cepebpd HCIONb30BAJHCh AJsl pacyeTa NMPOOHOCTH
(IT), KoTopas siBisieTc BaXHBHIM FeOXHMHYECKHM CBOHCTBOM 30.10Ta
(cepebpa) u MMeeT IIHPOKOe MPHMEHEHHe [J/151 PelleHHs pasHoro poja
TEOPETHUYECKHX M MNpHKJIaJHBIX 3ajgau [96]: [T= C_(A%)(%lc)—(ﬁ)— X
X100 (Bec. %), rae C(Au), C(Ag) — KOHIEHTpaIHK 30/10Ta U ceped-
pa B obpasie.

B uesnsix IHarHOCTHKH PYAHOTO CHIpbS — €0 XHMHYECKOro -H MH-
HepaJIoTHYECKOTro cocTaBa, ONpeaesneHHss (PH3HKO-XHMHUYECKHX IIpoilec-
COB, MPOUCXOAUBIIUX B JPEBHHX METaJJyprHYeCKHX Tmeuax, Obl1 NpH-
MEHeH ellle psiJ aHAJUTHUECKHX METONOB: TEPMHUECKHH, PEHT€HOCTPYK-~
TYPHBIH aHaJ/IU3Bl, CBETOBASI ONTHKA H 3JEKTPOHHAsh MHUKPOCKOIHA.

Tepmuueckuii anaauz (merox JTA). mpoBoamics Ha ycTaHOBKe
«[lepuBatorpad» (Benrpusi) u 3akiioyascst B HarpeBaHHU 06pa3LOB
Ao 1000 °C. fIBnsisicb (a3oBbIM KayeCTBEHHBIM H KOJHYECTBEHHbIM Me-
TOJOM, OH CJYXKHJI IJsi paCUIHGPOBKH MHHEPaJOB M MO3BOJMAJ H3Y-
yarth npoluecchl B BellleCTBax NpH Harpesanuu [123, 128]. ITo xapakre-
PY peakluH, NPOSIBJSBIIMXCSA B 3HAO- H IK30TePMHUYECKHX 3pdeKTax H
pasaHyaBIUHXCA JJs1 KaXKI0TO BHAA ChIPbS KOH(HTypalHell U TeMmmepa~
TYPHBIMH HHTEpBaJaMH, YCTaHaBJHBAJCA BELIECTBEHHBIH cOCTaB DYA

Ia
_ gl

02

Puc. 8. I'pagynpoBounbiii rpaduk

AJSl  KOJMYECTBEHHHIX Olpesele-

HHH — coJepXaHHH 30J10Ta H ce-
: pebpa

19



H IIPOAYKTOB METaJJIyprH4€CKOro Hpou3BoAcTBa. [lpoTekasline NpH
onpeje/IeHHbIX TeMIepaTypax (peakUHH B SKCIEPDHMEHTAJbHBIX Teyax
OTOXIECTBJSAJIHCh C TAKOBBIMH e B APEBHHX MNJAaBHJIbHBIX yCTpPOH-
CTBaXx.

PenteenocTpyKkTyproii anaiu3 (B BapHaHTe AHGPaKTOMETpPHYECKO-
ro) BuimoJiHsiics Ha ycranoBke IPOH-20, Cu-usnyuenne, 35 xV, TOK
10 mA. O6bIYHO OH NMPOBOJAHJICS B COYETAHHH C TEPMHYECKHM H HCMOJIb-
30BaJicsl AJisi JHATHOCTHKU BeIeCTBa B LEJNSAX YTOUHEHHS MHHepaJbHOT
COCTaBa HCXOJHOTO CHIpbs, MOJYNPOAYKTOB H NPOAYKTOB IJIABOK.

Cserosas ontuxka nposcieHa Ha Mukpockone MWUH-9 (ysennuyenue
50—80 pas), 3TOT MeTOJ NpHUMEHSICS AJs H3Yy4eHHs MHHEPaJbHOro
cocraBa o6pa3uoB. MHKpPOCKONHSI 3aK/al04aJjacb B H3y4eHHH MOJHPO-
BaHHbIX aHGOB B OTpaKeHHOM CBeTe.

INEeKTPOHHAR MUKPOCKONUs TpojenaHa Ha ycTaHoBke I[EM-TA
(Anouus)y npu yckopsirouem Hanpsikenunu 80 u 100 xV mertogom pen-
auK. Jas u3ydenuss MOpGONOTHH YaCTHL, HCIOJb30OBAJUCh ORHOCTY-
neHyaThle HroJibHble pemukd. OnpeaeneHue napaMeTpoB 3JeMeHTap-
HOM fYEeHKHM MPOBOAHJIOCH IO TOYEYHBIM M KOJbLEBBIM 3JE€KTPOHHO-
rpaMMaMm. B xauectBe 3TasioHa nmpuMeHeH aJjloMuHHH. IIpu GosbuioM
yBesauyenuu (1500—20 000 pa3) mpoBeaeHbi TOHKHe HCCJENOBaHHS B
06J1aCTH TeXHOJIOIMH MJIaBHJbHOTO TNpouecca. PacumdpoBKka pensiuk
M03BOJIWJIA 3a(pHKCHPOBATh HapylI€HHe KPHUCTAJJHYECKOH CTPYKTYpHI
BellleCTBa B pe3yJbTaTe TepMHUeCKOH 00pabOTKH HCXOLHOTO ChIPbA,
YCTaHOBHUTb TeMIIepaTypHble-Npelesabl AUCKPETHOTO HarpeBaHHsi NPH
¢a3oBbIX NpeBpallleHUsIX YaCTHYHO NepepaboTaHHBIX M KOHEYHBIX MpPO-
AYKTOB IJaBku (waakos). Habuionanocb nH3MeHeHHe - CTPYKTYphI Be-
liecTBa A0 MOABJEHHS NMPH3HAKOB KaNesJbHOH JHMKBallMH, XapaKTepHOH
JJISL CTEKJIOBHAHBIX ULIAKDB (COCTOSTHHE aMOp(HOCTH). .

Merogom .cserogoli  muKpockonuu a#aJU3MPOBAJHCh TOHYapHbIE
uzpeanst. McenenoBanus NpoBOAMNHCH MNox MHKpockonom MBC-9 B
orpaxeHHoM cBere. Ompencasauch: COCTAB KEpPaMHUECKOro TecTa
(ecTecTBeHIible H HCKYCCTBeHHbIe NPHMECH, THII TVIHHBI), coco6Gbl Gop-
MOBKH (JIenHble Ha MOACTaBKe 6€3 MPHMEHEHHsI FOHYapHOT'O Kpyra WJIH
C YaCTHUHBIM HCIIOJL30BAHHEM €ro), MeToqbl 06pabOTKH MOBEPXHOCTEH
(3ar;a)xuBaHue, JIOUWEHHe U AP.) H BHAB 06XKHra (TemnepaTypHbIi U
Ta30BbIH PEXKHMBI).



Yacte 1. APEBHAA METANNYPIUA

F'nmasa 1. METAJIJIYPTUA U TOPHOE JEJO.
K UCTOPHUH H3YYEHHSI BOMPOCA

Apxeo/iorMueckHe MCTOYHHKH CBHIeTeJbCTBYIOT:  LleHTpasabHbIA
KasaxctaH Obl oflMM H3 ApeBHeAwHX B EBpa3uM perHoHoB CTaHOB-
MeHusi 1 PasBUTHS METa/UlyprHYeCKOro NpOU3BOACTBA, Ga3upoBaBLIero-
csl Ha GOraTCTBE HEAp MOJICSHBIMH HCKONACMBIMH.

McTopuu npeBHelt Meraanyprud crenHoil uwactv LleHTpanbHOro
Ka3axcTtana U ee cblpb€BBHIM HCTOUHHKAM MOCBsillleHa MOHorpadus
B. A. IMa3yxuna [95]. ABTcp ybeauTe/ibHO 10Ka3blBaeT, 4TO MHHEpaJb-
1ible pecypchl Kpast BecbMa OGLIMPHBEL. 3amacoB pyj B ero Heapax Oblio
AOCTAaTOMHO AJISi PA3BHTHASL KPYNHOA METaJJypIHH B JADEBHOCTH H
CpelHeBeKOBbe, 1OCTaTOulo HX M cefiuac. B.:A. [Tasyxun mnpuBOAMT
MaTepHaJsbl O NCPBOOTKPLIBATE/AX, NyTEIIECTBEHHHKAX, YUEHbIX U MPEJ-
MPUHHUMATEJIAX, MOCETHBIUUX H ONHCABIUHX OOBEKTH paboT IPEeBHHX
M CpelHeBEeKOBbIX PYAOKONOB H MeTa/anypros. «Pa3senoyHas pesrtesb-
-HOCTb B CTE€MH HalpaBJ/sijach JaBHBIM 00pa3oM MO CcTapblM uyACKHM
paboram» [95, c. 72]. B nueBuukax H. PriukoBa (1771 r.) 3anucato, uto
B OKpPecTHOCTSIX YJyTayCckHX rop no teuyeHdio p. [lxke3awi-KeHrupb
HM 06HapyXKEeHO «BEeJHKOe MHOXECTBO MEIHBIX PY[, KOMaHHBIX apeB-
HHMH obuTaTtenasiMu ToH ctpaHbl» [103]. O yyackux pyAHHKax muca-
ad B cBomx tpyAax [Il. C. IMannac, B. ®. I'epman, MU. I1. llaurun,
I'. Pose u ap.

B nepsoit nososune XIX B. 3a pasBejuHKaMH HeAp MOCJE10BajaH
yacTHble npeanpuHuMartest. B 30-x rojax MOYTH MOJIHBIM MOHONOJH-
ctom B Kbiproisckoii crenu (LlenTpasabnblit Kasaxcran), 3aBiafeBuinm
npaBoM Ha pa3paboTKy MECTOPOXKIEHHH MelH, CBHHUA, cepeGpa, cras
C. A. lonos. I1epBHlit 32304 N0 NepenyiaBke CBUHHLUOBBIX U MEAHbIX Py
6n11 noctpoeH B 1839 r. B ropax Kyy (na cesepo-Boctok ot Kapkapa-
JauHcKa) — Bnaropatho-CredanoBckuit. B6ausu naxoaunaca «Creda-
HOBCKHH TNpPHHCK C Ca’KCHHBIMHM UyJACKHMH oTBasaMu» [95, c. 16].
3HaMenaTeabHO, UTO B 3TO Ke BpeMsi HelaJieKo OoT 3aBoja (B 65 Beps
cTax)-H3 BosHeceHckoro pyaHHka 6blan cOGpPaHbl OrPOMHBIE CaMOPOA-
Ku mean (BecoMm 840, 784 u 682 -kr), He pa3 MOTOM BBICTABJSIBLIHECS B
vysesx Pogcun u Esponbl. [TaBka OKHCJIEHHBIX MeJIHBIX DyA MpPOBO-
AunJiach B HeGOJBIIKX LWIAXTHBIX NeYaX C MPOH3BOAHTENBHOCTbIO OKOJO
100 nynoB (1600 Kr) B CYTKM HEMOCPEACTBEHHO Ha YEPHOBYIO Melb.

I'oprnonpombimienHas aeatenabHocTs C. A. Ilomosa, ero cblioBed
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g suyxa (C. A. INonmosa) npoxoausaa raaBHbiM 006pa3oM B BOCTOYHOH
yactH llentpasnbHoro Kasaxcrana (B DBasiHaynbckom u KapkapaJiuH-
ckoMm okpyrax). Bropoit noctpoennnslii C. A. IlonoBeIM B cTemH 3a-
BOox — AnexkcaHApOBCKHH — HaXxoguiacss B ypouuue Kanawl-Kapacy
(Bastnayabckuit okpyr), psiiOM ¢ OJHOHUMEHHBIM PYIHUKOM.

B 70-x ropax XIX B. nearenbHocts C. A. [TonoBa passopauuBasach
B GoJsiee 10XKHHX pafioHax. B otporax Bepkapnl, OoraThix pyAHBIMH
3aJjiexkaMi, Ha DorocioBckoM pynHuKe UM Obl noctpoeH Hukosaes-
ckHi 3aBoa. [IpopaboTtaa oH moutu 20 JeT, nponJaBJsis cHayasa CBHH-
uoBo-cepebpsiHble, a 3aTeM MeaHble pyAb. B 80-x rogax B 350 Bepcrax
Ha woro-3anaj or KapkapaJauncka, B ypouume Kebizba-dcne, Gbln oc-
nosan CrenaHoBckHuil 3aBon [95, c. 35]. MICTOUHHKOM CHIPbS CJIYKHJ
psa pyaHukos: Cepruesckuit, [Quana, IOmutep, Axkyarbim u ap. Onu
OTJIHYAJICh MOIIHBIMH CKOMJIEHHSMH CBHHIOBOTO Osiecka, MelHas py-
la po6biBajsach nonytHo. O6LIECTBO TOPHBIX IPOMBICJIOB, . CO3JaHHOE
B HayaJje XX B., MPOH3BOAHJO B 3TOM palHOHe pa3BeAKy IOJE3HBIX
MCKOMaeMbIX H Ha MJIOLla/ilH pajuycoM -25 BepcT OOHapyXKHJIO OKOJIO
30 pyannkos. Belo Takxke 3aduKCcHpOBaHO 60JblIOe KOJHYECTBO Mel-
HOpYIHBIX MecTOpoxJeHud B paiioHe Ilpubanxamwbs [95, c. 62].

Ha tpacce bBasnayn — KapkapanuHck B Hauaje XX B. ObLT IO-
CTpPOEH 3aBOJA MO M3BJEYEHHIO MeXH M3 PyA, no6biBaBlIuXcs u3 Iym-
TBIKYJbCKOTO pyfHuka [95, c. 52]. B aTux ke kpasix B 1907 r. pa6oraJ
JxenataBckuil 3aBoj, nmuTaBluHiics pyAoi u3 Kokrac-IlKapTacckoro
MecTOpOXKJeHHs (3amachl cocTaBJsiiH nopsaka 20 mJau mynos). Eine
HECKOJbKO 3aBOJOB paboTanu IokHee: Ha By6HOBCcKOM OTBOJE 0KOJIO
Basnayna, na I'yabliagckoit rpynne pyAHHKOB (3amachl pyJ HCUHC-
asinueb B 45—>50 MJH nynoB).

OcHoBaHHoe B 1917 r. Pyccko-AsnaTtckoit kopnopauuein AxuuoHep-
Hoe OOGLIeCTBO pa3BelOuYHbIX paboT NMPHBJICKAO “TeoJNoroB K obciaeno-
BaHHIO NOJIE3HbIX HcKoMmaeMblX kpas. MMy 6blau 3aHKCHPOBaHH Mel-
Hble MECTOpPOXXAEHHst B ceBepo-BocTOYHOH uvactH LleHtpasasrnoro Ka-
3axcTaHa Ha Maiikanne u dkubactyse. B 4 Bepcrax ot dxubacrysa
6bia BbISIBIEHa rpynna pyAHHKoB: KpeueHcku#t, dku-Tobe, [Tokpos-
CKMH M Jp., NMUTaBIIHX MeAblo BockpeceHckHit 3aBoj. 3HauHuTeNbHBIE
JI0 3anacaM MEAHBIX PYyJ PYAONpOsBJIEHHsT 06HapyKeHBI U I0KHee Maii-
Kauna [95, ¢. 75].

l'opHonpoMblLIJenHasi AeATeJbHOCTb B LEHTPAJbHOM U 3alajfHOM
paiionax Lleurpanbnoro Kasaxcrana npoBoauJiach KoMOaHHeH «Yuia-
KoBa — PsizanoBa». YakoBbIM Mo c/eaM ApeBHHX paGoOT BBIsBJEHO
cBbiine 20 Mectopoxienuii mMean [95, c. 78]. Ero kpynHoe pocTHKe-
HUC — OTKPBITHC YCMEHCKOI'O pyaHHKa B ypounuie Heababl. «YBuIeB
MIOXKECTBO TpaHWEHd W OUDOMHBIE OTBasbl, NpHIUET K BBIBOAY, 4TO
3Jcch B ApeBitie BpeMeHa Oblvl KPyMHBIH MeAHBIH pyanuk» [95, c. 80].
Bepxiisisi 30Ha okuc/enns Gblia MPOHHKHYTAa MaJaXHTOM, a3ypHTOM,
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gynputom. Taybxe saserann Gorartble cyibGHuAb  (GOPHHT, XaJlbKO-
nupuT) ¢ coaepxanneMm meau 40—50%. PaGoTel BenMch B pasHoc M3
pa3peza, sbipaboTano 300 ThIC. TOHH pyIbL. O6uiee KOJHYECTBO MEAH
ycuHcasnoch B 32 Thic. ToHH [95, c. 86]. Ha 6ase pya YcneHckoro pya-
uuka paboran Cnacckuil- 3aBojl, OCHOBaHHBIA B 1857 . H QYHKIHOHH-
poBaBlWi ¢ nepepbiBaMu 46 Jer.

B zaneanoit yactu LlentpanbHoro Kasaxcrana fpkuM NaMsTHHKOM
APEBHETO TOPHOTO lesla M MeTaslypruu sasercs )Keskasran («Mex-
nas konb»). «[Iogo6Ho BceM KPYHMHBIM MEAHBIM M CBHHIOBHIM MECTO-
poxaennsM paspabaTbiBasics uyabo» [95, c. 141]. Crapbie paspesbl
pmocTHrani rayGuHbl 12 M ¥ NPOCTHPAJHCh leNblo-C NepepbiBaMH B
Heckoabko KujaoMmetpos. C. I'. beas, B 1910 r. ob6ciefnoBaBIHA MeCTO-
pOMACHHS, MTOACYHTAJ, YTO IPEBHUMH PYAOKONaMH 31ech GblIO A0OBITO
cBbillle | MJH TOHH pPyAbl, BMeulaBuieii He MeHee 10 ThIC. TOHH MeHIH.
3anacul pya B oTBaJjax crapbix pabot ouenuBaauchb B 100 TBHIC. TOHH
(conepxanue MeaM B HUX OKOJo 5 Thic. ToHH). «OaHH 3TH 3amachl
onpaBiasy Obl MOCTAaHOBKY uX NepepaboTkH» [95, c. 142]. Pyanble
3aJleXxH pacnpoctpaHenb B KpecroBoszaBukenckom, [lerponasnosckow,
[TokposckoM, AHHEHCKOM M ADYTHX OTBOAAX, Be3le HMEJHUCh CJEeJbl
npeBHux pabor. B 1909 r. 6b0 opranusosaHo OO6uiectBo at6acap-
CKMX MeIHbIX pyA, (HHaHCHpOBaBlleecs aHrJaMYaHaMH. Bo BaaseHuu
obwectea 6610 10 50 oTBogoB. O6WwMit o6beM pyA, OOGHapYyXEHHBIX
Gypennem CcKBaXKHH, cocTaBasa 500 Teic. ToHH (Mean — 10—13%).
JeskaaraHckoe MecTopojJeHHe «6blJIO pas3BelaHO H NOATOTOBJEHO K
skcnayataunt (1915 r.) ¢ ob6croaTenpbHOeThIO, GeCnpHMEPHOH B HCTO-
pun ropubix npeanpustuit Poccuny [95, c. 147].

Borarast uHdopMalus no HCTOPDHH NaMATHUKOB TOpHOro Jeja H
MeTaJnypriu 3akjaooueHa B MoHorpaduu A. X. MaprysnaHa c¢ coaBToO-
pamu |{74]. 3npech cobpaHbl cBefeHHst TOpHbBIX MHxKeHepoB XVIII—
XIX BB. Y. I1. Ulauruna, b. ®. 'epmana, I1. C. INaanaca, I1. Y. Pou-
koBa, A. WM. lllpenka, B. B. PagsoBa u ap., KOTOpble 3aHHMaJHCh
BOIPOCAM}l OCBOEHHS Ye/JIOBCKOM NEPBOTO MeTaJsja U pa3paboTok JpeB-
HeHLIMX MeCTOpOXKJAeHHH MedH, 0J0Ba, CBHHLA, 30J0Ta. Tpyabl 3THX
YyYeHbIX He YTPaTHJH CBOEro 3HaueHHs1 M po Hawux aued. [nasa V
{74] pacckasbiBaeT o xo03siicTBe U GbiTe naeMeH 3M0xH GpoH3n LleHT-
paapnoro KasaxcraHa, ocofoe BHMMaHHe yaeasercs Ao0blue pyl
(Menb, 070BO, 30/10T0), 11aBKe H o6paboTke MeTassa. OTMmeyaercs,
4TO NepBble 3HaHHSA 00 HMCHOJNb30BAaHHH MeAH BOCXOLSAT K JHEOJHUTY;
HMEIOTCS! pellkHe HaXOMLKH MeIHBIX BelleH (LIH/bs, HAKOHEUHHKH CTpedl,
MJIaCTHHBI, POBOJIOKA), CAeJAaHHbBIE U3 CAMOPOILHOH MeAH NMpPOCTEHIIHUM
MeTOOM XOJIOAHOH KOBKd. [lnaBka pyabl B KPYynmHbIX MaciuTabax
XapakTepHa AJf Pa3BHUTOr0 MEpHOoAa 3MOXH OPOH3BI, KOTOpasi MPOHU3-
BOJHJIACh B OCHOBHOM Ha noceseHusx (Aracy, )KeskasraH, Cyyk-By-
JqaKk u Ap.). O paGotax nJaBHJIBHBIX MAaCTEPCKHX CBH/ETEJbCTBYIOT
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obGHapy»KeHHble B naMsiTHMKax Bonkblagaxk I, Byrydasl 1 cauTku menH,
3aroOTOBKH, OTXO/bI IPOH3BOACTBA H FOTOBbIE H3ACAHS.

B MOHorpa(buu [74] ob6pamiaercst BHUMaHHe HAa paboThl apxeoJora
H. B. Banykuuckoro [l11—13] B )Ke3kasraHckoM npOMBIILICHHOM
pajione, rie HM H3yuel OJMH M3 KpYNHeHLIMX LEHTPOB ApeBHeH MeTal-
JYPTHH C MHOTOUHCJIGHHBIMH OCTaTKaMH (MeAelJaBuJbHble M€Y, Jia-
KH, pyAbl, Macca opyau# Tpyaa u mp.). Caeabl pa6oT IpeBHHX PYAO-
KOIOB 0O6GHapy:eHb B Kapxapannﬂcxnx u bBasuayibckux ropax na
mecTopoxaeHusix Kabln-dcne. B pafionax Aracy u Yiayray mnoMHMO
JA0ObIYH MeaM YKa3blBaeTCsi Ha HaJHyHe APEBHHX BbIpaGOTOK KaCCH-
Tepurta. [1puBoAsATCS LaHHBle XMMHUYECKHUX aHAJNH30B MeAHBbIX H OPOH-
30BBIX npeaMeToB (moc. ATacy). YBsi3piBaeTCsi GPOH3ONUTEHHbIH KOMII-
Jgekc: Meap (YKeskasraH) — ososo (Aracy).

Mbl Bbigennau Artacyckuii u )KeskasraHckMH MeTaJsayphHyecKHe
LLeHTPbl B CaMOCTOsITe/bHble NPOH3BOACTBEHHBIE €NMHHUIIBI, pacroJa-
raBliMe KaKIbli cOGCTBEHHBIMH 6OraTbIMH 3alacaMH MEIHBIX, MOJIH-
MeTaJ/JJIHYeCKHX H OJIOBSHHBIX pyA, pa3pabaThiBaBIIUXCA B JAPEBHOCTH.
Ha ocHoBaHMH apXeoJOriyecKHX W reo/JOro-TeXHOJOrHYEeCKHX AaHHBIX
[61, 62, 65] ycTaHOBJIEHD, 4TO Ha NOCEJeHHH MeTajaypros Artacy B
GoabHX MaciiTabax NMPOM3BOJAMJIACh TMJaBKa MeTaJjJa Ha MeCTHOM
coipbe (MeJHble pyAHHKi — YcneHckuil, KeHkasran u pp.), 010BO
JOCTaBJSJIOCH C KaCCHTOPHTOBBIX MecTopoKaeHHH OxHoe u 3amanHoe
Aracy u rpynnbl  CeBepo-Atacyckux poccoineit [37]. dpesuuit XKe3s-
Ka3raH no napaveTrpaM BbIpaGOTaHHBIX PY/ M MJABKH METaJJa B 3MOXY
6pOH3bl H pPaHHEro XKeJe3a sBJAAJCS OLHHM M3 MHPOBLIX LLEHTPOB ApEB-
Hell nBeTHOH Metajaypruu [113]. TeppHTOpHS Ke3Ka3raHCKUX na-
MSTHHKOB HaXOAMTCSl B Ipejesax YJyTayCKOro OJIOBOHOCHOI'O palioHa.
[ peBHee OpoH3osHTeHHOE NPOH3BOACTBO KeskasraHa umeno, cjaeio-
BaTeJbHO, C06CTBeHHle 6oratyo pyaHyio 6asy (Melpb—-0/0BO).

B apyroii kpynHoi Monorpaduu A. X. MaprynaHa [79] paccmar-
pHBAIOTCS NMaMATHHKH Da3HbIX 3TANOB 3MOXH GPOH3BI, HO ocoOoe BHH-
MaHHe yJaesJeHo TiepHoAdy Oerasbl-AaHAbIOaeBCKOH Ky/abTypbl LleHT-
panbHoro KasaxcraHa. [IpuBeleHbl KOHKpPETHBle apXeOJOrHYecKHe
JaHHBIE O NOCEJNeHHsAX U pyJHHKax. Paccka3biBaeTcs o NpOU3BOACTBEH-
HbIX MacTepckHx noceseHuit Munbikyayk, Copkyayk, 3aatoyct, [op-
tTaHabl-Bynaak v ap. MeTaaayprus M roHyapHoe J[eJo, KOHCTaTHPYeT
aBTOp, MMeJH BelyliHe NMO3HIMM B MHOrOOTPAac/JeBOM Xo3sicTBe mnJe-
MeH Ha yKa3aHHBIX TePPUTOPHAX LIeHT«paanoro KazaxcrtaHa: Bosb-
IIO€ KOJHYeCTBO KaMeHHBIX OpyAHH Tpylda H OTXOAOB IPOHU3BOACTBA
coGpaHO ¢ KpyNHOrO MelenyiaBHJIbHOro Kommiaekca Atacy. OnucaHbl
TPH MejellaBUJIbHBIE TIedH CO cXeMaMHu-3apucoBkaMu [79, ¢. 179]. Ha
noceneiun lllopranabl-Bynak 3aduxkcupoBaHa MacTepckas ¢ Mia-
BHJIbHOM .M€YbI0 H OCTATKAMH NPOU3BOACTBA: IIJAaKaMH, pyLOH, CJAHT-
KaMH, JuTeAHbIMU dopMamu u nip. [79, c. 203].
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K KpynHBIM ropHo-MeTaJjJaypruueckum LeHtpaM llentpanbHoro Ka-
3axcTaHa nepuHonos cpendedl W mo3aHeil Gpoussl A. X. Maprynaau ort-
nocuT Kapkapanuuckyio cienb. «Bmecte ¢ BasiHayabckoit Ha cesepe,
[Npubanxauickoit Ha lore, Muinm-CapeicyiickOi Ha 3amaje oOHa Co-
CTaBJIfJa BaXXHEHIIMH MCTOPHUKO-KYJbTYPHBIH y3eJ perHoHa, Oka3aBs-
[IHit BJAHSHHE HA pacnpocTpPaHeHHe KyJabTypbl OPOH3bl B CTENHOH MOJIO-
ce Empasuiickoro koHTtuHeHTa» [79, c. 215]. O6 3TOM CBHIETEJNBCTBY-
1oT ApeBHue pyaHuku (Arabai, Anpuap, lypyk, KentoGe, Kabiaacne,
Casik M Jp.) H MHOTOuHCJIeHHbie moceseHusi. Ha noceseHun mno3gHeit
6ponsbl KapkapaJsbl I oGHapyKeHbl NJ1aBH/bHble MeYH ¢ Maccod Lia-
KOB, HaXO/OK CJHTKOB (BecoM 0 8 Kr), 6pOH30OBbIX H3JACJAHH, KaMeH-
HBIX JUTEHHBIX POPM UM opyaul Tpyaa. .

B KyJbTYpHBIX €JOAX XKHJIHLL mocejeHuss Kapkapaaw II (mo3pnsas
6ponsa, XII—X BB. 10 H. 3.) TakxkKe HalfieHa GoJblIasi NeYb, 3a(PHKCH-
poBaHbl LIJAKH, CMJIaBbl OPOH3bI, KYCKH JKEJNE€3HOH pyJAbl, KaMeHHbIe
OpYAH#, roToBble npeaMeThl U3 mean [79, c. 224]. [Tocenenne Kapka-
paabl I1I (Cyyx-Bynak) c Goabuioii MacTepcko#, HaJ/JMyHeM NeYyu H
Maccoll HaXOLOK, KaK H JiBa NpelblAYLUHMX MaMSITHHKA, SBJSJIOCh 00b-
€KTOM MeTaJIyprHM U FOPHOro aesna. ABTOPOM clesnaH BHIBOA O TOM,
YTO JKHUTEJIH KapKapaJuHCKHX TMoceJieHHi G6erasbl-1aHabibaeBcKoH
KyJbTypbl OblIM H CKOTOBOAAMH, H MeTaaaypramu [79, c. 225].

Ha rtepputropun bBasiHayabckoro paiioHa no octaTkaMm MaTepHaJib-
HOTO NPOH3BOACTBA YCTAHOBJIEHO, UTO B XKH3HHM oOHuTaTeNell MOCEeNIEeHHS
Taru6ait-Bynak nomunupyioulas posab NpuHaanexasaa FOPHOMy H Me-
TaJIypruuecKoMy NpOH3BOACTBY. 31echb 0OHApyXKeHbl MJaBHJbHbIE
yCTPOHCTBA C NMPOU3BOACTBEHHBIMH NMpPOJYKTaMH, a TaKXKe OpPYAHs TPY-
Ja U3 KaMHs: MOTBITH, MOJIOTHI, KJIHHBL |79, c. 228].

[toxxanyii, camoe OGoabumioe BHHManue A. X. MapryjnaH yAenui
OCTaTKaM MaTepHaJbHOH KyJabTypbl JKe3ka3raHCKOro MHKpOpaioHa
[77]. Haercsi netaibHasi XxapaKTepHCTHKAa MaMSTHHKOB, IIPOSIBUBHIHX
pAL NMOKAJbHBIX 0COGeHHOCTEH, HX SKOHOMHYECKOr0 H KYJIbTYPHOrO 3Ha-
YEHHS KaK BaXHbIX OOBEKTOB JApeBHEH MeTaslJlypruueckod U rOpHO-
pyaHoii npombiienHocT LlentpasnbHoro Kasaxcrana. Yxa3biBaertcs
Ha OTPOMHBIH BKJaJ B HccaenoBaHus 3THX BonpocoB K. M. Cartmaema
u H. B. Banykuuckoro. Mmu caenansl mnoacuetsl 06beMOB IPOH3BE-
AeHHBIX B APEBHOCTH paboT (B 310Xy OPOH3bI M pPaHHEro xeJe3a), ocTa-
BHBILNX CBOH CJleJibl B BUJe OTPOMHbIX KapbepoB, pyAHHKOB, pa3HOCOB,
a TaKXe MeJelJIaBAJbHBIX Neyell ¢ MacCod NPOAYKUHH NPOU3BOACTBA.
ITo MOMIHOCTH KyJbTYPHBIX CJIOEB BbiJeJIeHbl TaKHe NMPOH3BOACTBEHHbIE
o0bekTH, Kak Kpecto m Muabkyayk [79, c. 234]. B nepsom
pyay noObiBajnH, BO BTOopoM ee mépepabareiBanu. Ilocenenust Me-
TaJJyproB CyleCTBOBAJH AJHTEJbHOEe BpeMsi ¢ GPOH30BOrO BeKa 10
cpeaHeBeKoBbsl. HHXKHHE CJIOH € OCTaTKAMU XKUJHLL FOPHAKOB U METaJ-
JYpPreB LaTHPOBaHbl Gerasbl-IaHAbIGAEBCKHM 3TalloM 3MOXH GPOH3HI,
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CpelHUH U BEPXHHIl TOPU3OHTHI — COOTBETCTBEHHO MEPHOLAMH PAHHErO
I no3aHero cpenHeBekoBbs [79, c. 235]. Ob6s3aTe/ibHBIMH CyTHHKAMH
UM METATypros ObLIH KaMeHHble oyard. Tak, Ha pasHbIX y4act-
Kax JocesieHHst MHJBIKyAyK OoOGHapy»KeHo 15 MmenensiaBHAbHBIX nedel
{79, c. 237]. Hdaercs noapobHasi XxapaKTePHCTHKA KaMeHHBIX OpyAH#H
ropHoro gesna (OTOGOHHHKM, MOTBITH, KalJbl, MOJIOTHI, MeCThl, KJHHbS
n ap.). Hdas onepauu#i MeTa/sIyprHYECKOro Ipolecca xapaKTepHb
BCTPEUEHHbIE B IUHPOKOM Habope (GOpPMBI A/ MUTbS, THIaAW ¥ np. [79,
c. 247]. 3HaUHTE/NbHBIM LEHTPOM METAJJYPrHH SBJASNIOCH NOCENEHHE
CopKyIyK — NaMSATHHMK JABYX MEPHONOB: 3MQXH GPOH3BI W paHHEro
cpeliieBeKoBbs, rle OOHApYyXEeHBl OCTaTKM 8 NJaBWIbHBIX meuyel H
CKOIIJIEHHE IIJaKOB, OKHCJAEHHBIX pYA, UMEJUCh TaKXKe OOJOMKH THI-
Jeii. Ha 6a3e mosyyeHHOio B pe3ysJbTaTe PacKomok Goraroro apxeo-
JIOTHYECKOTO MaTepHasia anTop JesaeT BBIBOL 00 HWHTEHCHBHOCTH pa-
6or 10 Kob6biue U 00paboTKe pyABI, NJaBKE MeTaJjjla, O MHOTOOOpas3HH
TEXHHYECKHX HABBIKOB, MPHEMOB M CIOCOOOB, COCTABJASIBLUMX CJIOMKHBIH
apceHasJ TNPOU3BOACTBEHHBIX ~JOCTHXKEHMH B APEBHHX MaCTePCKUX
LEeHTPAJbHOKA3aXCTAHCKOTO perHoHa B NMEPHOL Pa3BUTOH H mMO3AHEH
6pousnl [79, c. 254].

HpeBunm paboram B 06JaCTH 'OPHOPYAHOrO MNPOU3BOACTBA IIH-
POKOTO XPOHOJIOTHYECKOTO AHana3oHa — OT 3MOoXu GpPOH3Bl [0 CpelHe-
BeKOBbS — MocBslleHa cTaThs A. X. Maprysnauna [76], nanucaHHasi no
pesysnbTaTaM pDacKOMOK M Ha 6a3e pa3BellOYHbIX MaTepHaJ/JOB B LEHT-
paJibHOKa3aXCTaHCKOM perHoHe.

B apyro#t cratbe — «Komnaekcsr Boinkblngak» [75] — A. X. Map-
ryjlad paccMaTpHBaer rpynny naMstHUkoB LleHtpanbHoro Kasaxcra-
Ha, KoTopas AaJsa 6oraTthlii apxeoJOrHUEeCKHH MaTepHaJ, MO3BOJIHB-
KA He TOJNBbKO YTOYHHTb NMEPUOLH3ALHMI0 MaMSATHHKOB 3MOXHM GpPOH3BI,
HO H TNOJYYHTb TNpeJcTaBJeHHe 06 ypOBHE pa3BHTHUS aHAPOHOBCKHX
MJeMeH, WX NPOU3BOACTBeHHbIX HaBblKax [75, c. 164]. Ilpu packomkax
o61apyKeHo 60oJbllIoe KOJHYECTBO UEKAHHBIX W JIMTBIX YKpalUeHU{ HU3
Mead, 6poH3bl, 30/10Ta. 10 TeXHHKE H3IOTOBJIEHHS OHH KOBaHBIE, JiH-
Thi¢ 1 THCHeHble. KyabTypa -6pOH3bl, B35IB CBOH HCTOKH B 3HEOJHTE
(I1I TeIC. 1O H. 3.), MpollJla pPSA UCTOPHYECKHUX 3TamoB U AOCTHIJA
no.iHoro passuTHs B KoHue Il —wHauvane 1 Teic. no H. 3. Kyabsrypa
6ponsel Ceseproro u Bocrounoro Kasaxcrana paspuBaJiaCh B TECHOH
B3aMMOCBA3H C POACTBEHHbiMH KyJabTypaMu lOxHoro Ilpuypanbs, Au-
Tasi, Enuces, 3anagHoit CuOUpH. B mieMeHHOM oOMeHe ¢ COCeJHHUMH
TEDPHTOPUAMH BaXXHyl0 poJb urpan najeomerann llentpansHoro Ka-
3axcraHa (Melb, 30J0TO, 0JIOBO, OpPOH3a), KOTOpHIH Obl NMOCPEAHHKOM
5KOHOMHYECKOro H KyJbTypHOro obuienuss [75, c. 166].

Merannyprud u ropHomy Jeny AOpeBOJIOLHOHHOro KasaxcraHa
noceamena MoHorpapus E. b. BekmyxamenoBa [7]. Mcropus paapa-
G0TOK PYAHBIX MECTOPOXK/]EHHUH, BBIMIABKH LBETHBIX H 6J1aPrOPOXHBIX
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MeTaJIOB pasjiesielia MM Ha JBa OCHOBHBIX Nepuoaa. IlepBmiii — Bo3-
{HKHOBEHHE H Da3BHUTHE NPOU3BO/ACTBA B KOHLE SHEOJNHTAa H GPOH30BOM
gexe (III—II Tbic. 1o H. 3.). Pa6oThl Ha MECTOPOXIEHHSX B 3TOT
nepHol B TEXHHUECKOH JIHTepaType Ha3biBAalOT, KaK MBI yXXe OTMeyaJlH,
‘«4yACKHMH», a Hapoi — «4yAbio». «C HCue3HOBEHHEM 3TOH HapOn-
HOCTH TPEKPAaTHJIOCh TOPHO-METaJJypPrHYecKoe MPOU3BOACTBO B Ka-
3aXCKHX CTENsIX B TEUeHHE MHOTHX cToJeTHil» [7, ¢. 4]. Bropoit ne-
pHOA — BO30GHOB/IEHHe J0OBIYH GOraThiX OKHCJEHHBIX Py TO ClelaM

eBHHX (YYACKHX) pa3paGoOTOK M BbIJIaBKa LBETHHIX METaJLIOB
(1814—1917 rr.). B ykasaHHOH pa6oTe NaHa HCTOPHS TOHCKOB PYA-
HbIX HCTOYHHKOB, 00J/IbIIOG BHHMAaHHe yJeJeHO MapaMeTpaM IPOU3BOI-
c¢TBa Ha YcneHckoM pyAHHKe W CHaccKoM Me[elyiaBUJIbHOM 3aBOJE.
ABTOpD YKa3blBaeT Ha MHOXECTBO JPEBHHX Pa3paboTOK B LEHTPaJbHOH
yacTH KasaxcTana, ymoMHHaeT o CTapblx 4yIACKHX paGoTax B Basua-
yabckom ¥ Kapkapasunckom paiionax. Ha Bcex pyaHukax, cyllecTBO-
pasiunx B Kasaxckoil crenu (LlentpaspHbiit Kasaxcran) ano cepeauHsl
90-x rogos XIX B., 6610 106bITO cBbile 131 THIC. TOHH PYAB, H3 HHX
cepebpo-CBHHIOBbIX — 46 ThHIC.,” MeAHBIX — 85 ThHIC., B TOM YHCJ/e Ha
Ycnenckom pyaHuke — 50 Thic. ToHH, uau 599 Bcefi 106buu kKpas [7,
c. 16]. ‘

Pap cratel, KacalOUIHXC aCMeKTOB MeTaJJlypPrHyeCcKOro H ropHo-
PYAHOTO TIPOM3BOACTBA, HCNOJb3YET Pe3yJbTaTbl aHAJHTHYECKOTO CO-
MOCT@BJIEHNUS COCTaBa apXeoJOTHYeCKHX 06pasloB ¢ HCTOYHHKAMH PYyA-
Horo chipbsi. IIpou3BeneHbl, B 4aCTHOCTH, CNIeKTpaJbHble aHaJH3bl Me-
TaJUIAYeCKHX NPeAMeTOB W3 NMaMsITHHKOB ODOH30BOTO M paHHexese3-
HOro BeKoB [57, c¢. 38—41].

ApanuTHuecKHe METOAbI HCC/eJOBaHHS MPUMEHeHbl u B NyOJHKa-
uusax C. C. UepnukoBa [132, 135]. MaTtepHaJibl ero Tpy/0B CBHAETEJb-
CTBYIOT O TOM, YTO JpeBHHe cKOTOBOAb BocroyHoro u IlenTpanbHoro
KasaxcraHa Moriu yaIOB/NE€TBOPATb CBOM NMOTPEGHOCTH B MeAH, OJIOBE,
30JI0T€, IKCIJyaTHPYysl MECTHble pyAHble MeCTOpoxAeHHs. Dboabluoe
KOJIMYECTBO HX HAaXOAHTCS Ha TeppHTOpHH BocrtouHo-KasaxcraHckoi
obsnactu, B Kan6uuckom u HapbiMckom xpe6tax. B paitone CrenHsika
OTKPBITHl KpYnHble paboTbl Ha Me[b, MPOH3BOAMBLIHECS B JPEBHOCTH.
Hatorcss onucaHHsi TEXHOJOTHYECKHX MPOLECCOB JHTbsi MELU B [PEB-
HUX Teyax Ha MoCesJeHHSX METaJJyproB aHAPOHOBCKOH KyJbTyphel. Jlo-
Ka3biBaeTcs, 4TO JJst GpoH3o/HTeitHOro npousBoAcTBa CrenHsKa
HCTOYHMKAMH oJsioBa cayxuau KanbuHckue mectopoxiaenus. Tiia-
TeJbHasi MHTEPTIpeTalHsi 3JEMEHTHOro COCTaBa CEPHU aHasHM30B GpPOH-
30BLIX NMPEeAMETOB pPa3HOr0 (PYHKUHOHAJbHOrO Ha3HayeHHs1 MO3JHE-

aHn,pQHoac:Koﬁ KyabTypbl Kasaxcraha mnosBojiuga cjaesath psii HHTe-
‘PecHbIX BLIBOJOB, KacaBLIMXCSA NMyTelt oOMeHa MeTaJIoM H TEXHOJOTHS-
MU pasHBIX perHoHOB, a TakKXe OlpelesJUTb MO3TAaNHOCTb PAa3BHTHSA
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ApeBHel LBETHOH MeTaJjaypriun Ha Ttepputopusx CesepHoro, Bocrou-
nore u llenTpanbHoro Kasaxcraua.

B psge pa6or copep:xaTcs lleHHbIe MaTepHaJbl 0 ApeBHHX BHPaboT-
Kax u pyauukax. B 1928 r. B ypounuie Koyupax M. I1. PycakoBbiM Ha
MEIHOM MECTOPOKAEHHH 3a(HKCHPOBAaHBI OrPOMHBIX pa3MepoB EpEB-
HHe pasHOCHhl M oTBaJibl. [lo ero mojcuéTam, 3anachl OKMCJAEHHHX MEA-
HBIX Py B HHX cocTaBMaM 225 Thic. ToHH [102]. B 1929 r. H. 1. Hakos-
HHK OTKPBIT MeqHOe MecTopoxieHue Casik. DKCNEIWUHs MOACYHTANA:
B ogHOM MecTe — 85 siM (aauHofi 10 1 kM), B Apyrom — 100, KeTOpHIE
3a4acTylo CJaHBaJHch B Tray6okHe kapbepbi [84]. Boabuioit apeBHuii
kapbep (aa. 500, wup. 100, ra. 5—10 M) co 3HAYNTENbHBIMH OTBaJAMH
0oTpabOTaHHBIX APEBHHUMH pYyJAOKONaMH nopox Obla obHapyxXeH Ha
MectopoxJeHud KeHkasraH. IlpoBeseHbl Treo/oTHYECKHE 1 (DHSHKO-
TEXHOJIOTHUEEKHE HCCJEL0BaHHsl MaTepHaloB ApeBHero pynHuka Kew-
kasraH [l]. [lo HaxodKaM KepaMHKH H OPyAHH TpyAa pYyAORONOR
_Kapbep AaTHpPOBaH 3M0X0H mno3gHell OpoH3bl. OO0beM BHIHYTHIX H3
Kenkasrana pya 3a BpeMsi ero 3KCIJyaTaUHH COCTaBasl NpHOAU3H-
tesbHO 800 ThIC. TOHH, uTO obecneulBano BeiIaBKy 30 — 50 THIC. TOHH
menu [1, c. 211]. [To BceM yKa3aHHBIM MapaMeTpaM ero MOXHO NOETa-
BHTb B OJMH PAA ¢ ApeBHHM YK€3Ka3raHcKHM PYAHHKOM — BBIAAIOHIHM-
Csl MHPOBBIM LIEHTPOM JpPeBHEro ropHopyIHOTO NPOH3BOACTBA.

JIpeBHuM  BbIpaG0TKAaM W  pyAHHKaAM NOCBSILIEHBl _ CTATbH
C. Y. )KaynmbaeBa [34, 35]. MM coGpaHa o6wupHas aurepatypa, ja-
"HBl pe3yJbTaThl 00C/e]0BaHHs 0OJIbILOTO JAHaMa3oHa MeCT ApeBHel
no6biun Mead B LlentpansHoM Kaszaxcrane (Capnibynak, Beeara,
Antein-Tobe v ap.), AaTHPOBAHHBIX 3MOXOH pa3BUTOI M No3aHell GPOH-
3bl. [To pyJHBIM HCTOYHHKAM ApPEBHEH MeTaJypruu umeertcs HHpapma-
UHsA U B Apyrux paborax [33, 125].

KpynHeifi BKJIajg B H3yyeHHe HCTOPHH TOPHOPYAHOTO NPOH3BOACTBA
BHECIHM KazaxCTaHckHe reosoru. Mx paGortel ABAAIOTCS HEOOXOAHMBIM
HCTOYHHKOM JAaHHBIX O BEILEeCTBEHHOM W MHHepPaJbHOM CcOCTaBe pyA-
HOTO CBHIpbS JpEBHEHILero MeTaJ/JIONPOU3BOJACTBA M UIHPOKO UCHOJb-
3YIOTCSl B apXeOJIOTHUECKHX HCCJegoBaHHAX. «UyIckHe sMbl, Kak mpa-
BHJIO, 3aKJAaAbIBaJHCh BOJIM3H KPYNHBIX CKOTJIEHHH MEJHBIX, MOJAMMe-
TaJUVIMYeCKHUX HJH 30J10ThiX pynH... [lo ciaemam apeBnux paspaborok
OblIM HalileHbl Takue MecCTOpoXKJAeHHs, Kak JKeskasraH, Dbepkapa,
Ycnenckoe, Mafikaun, I'yabwaa u ap.» [33, c. 10].

l'opHomy npomblcay nocBsuleHa cTaTbs reosnora I'. H. Llep6ur
[143]. «Hauamo ropuoro npomeicia B KasaxcTaHe oTHOCHTCSE K GpPOH-
30BoMy Beky. CBHIETENSIMH SIBJIAIOTCS TOpPHBlE BHIPAOOTKH, KaMEGHHbIE
v GpOH30Bbl€ OpYAMs, NMpeiMeThl JoMallHero o6uxoxza» [143, c¢. 57].
JlpeBHHe BHIPabOTKH 3aMeUeHBl aBTOPOM Ha MeCTOpOXIeHHsx )Keskas-
rana, Bepkapnl, Casxckoit'  rpynnel. DTo xapbepn (ma. xo 100 w,
ra. 10—12 M), waxthl u wroabuu. «®Popma, pasmepsl H Ha3HaueHHe
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pbipa0OTOK COOTBETCTBOBAJIM HANPABJEHHIO GOraThlX y4aCTKOB OKHC-
JleHHBIX MeaHbIX pyA» [143, c¢. 58]. Pa3pabGoTkn ObliM HECKOJIbKHX
[epHONOB: panHHe «uyackue» (I TeiC. p0 H. 3. — VI—VII BB. 10
. 3.) ¥ Gosee nosaHue (roxe ApesHue), MOJNyYHBILHE Ha3BaHHE «KaJl-
MaLKHX> HJIH «KHTaHCKHX». Pasmepbl KapbepoB yKa3blBaJH, 4yTO AO-
6pia PYA B APEBHOCTH JOCTHrAJa COTEH THICSY TOHH.
~QO6wuHpHas CBOAKA MO MHHEpPaJbHbBIM pecypcaM KHuprusckoil cremu
naHa B LEHHO MO NMpeACTaBJEHHOMY (AaKTHYECKOMY MaTepHasy pa-
gore M. Pycakosa u U. flroskuna [100]. B Heil roBopuTcs 06 Orpom-
HBIX 3alacax Ha yKa3aHHbIX TEPPHTOPHSIX TMOJIE3HBIX HCKONaeMBbIX,
sapeructpuposano csbie 1000 mectopoxaeHuii. Ha MHorux ¥3 HHX
pMegauch r1ybokne nogseMubie Beipabotku [100, c¢. 3]. Hdo6Gblua pyx u
pa3BefouHble paboThl BeJHCh Ha JKe3kasraHCKOM u YcrmeHcKoM pyA-
HHKaX, MecTopoxaenuax bepkapa, Maiikaud, Kokrac-xaprac, ['yJb-
wai, K3bn-dene w apyrux. B paGore mpeacras/isieT WHTepec mojpo6-
pas Tabauua — ykasaTesb NPOMBIILJIEHHBIX LEHHOCTEH Kpasi, ompene-
JIAIOUIMHA pasMepbl PYAHBIX NJOLLAAEH 3a/exel NoJde3HbIX HCKOMaeMblX,
ApOLEHTHBIC coldeprKaHHs MeTa//oB B pyldax (Melb, CBHHeL, LMHK,
30JI0TO H cepebpo), moTeilllHalbHble 3aNachl METAaJJJoB B KpPyMHEHIIHX
pyaHHKax( B Teicsyax ToHH). [Ipuuem yKasbIBaeTCﬂJc)onnquTBo u3BJIe-
yeHHBIX MEAHBIX PyA B APEBHOCTH, BK/AOUas 3ailachl MeTaJJa, colep-
)Kaulerocsi B pyaHelx otBasnax. K cratbe npusokena Heboabluast KapTa,
a TakxKe JaM MOACYET KOJHYecTBa LBETHbIX MeTaJisoB B KbIpruiackoi
CTENH, HMEBIUUX MPOMBILIJIEHHOe 3HaueHHe. [lJisi LBETHBIX METaJJIOB C
npeobsafaHieM MEAHBIX pyA noJdydyanach uudpa 3amacoB MNOpsAKa
AECATKOB MH/IJHOHOB TOHH, a [Js MeTajjla B HUX — COTEH ThICHY
toud [100. c. 4]. Pyabl uBETHBIX METaJJIOB COCPEIOTOYEHBI GoJiee yeM
B 10 yigajseHHBIX APYr OT ApYyra y4yaCTKaX — HePaBHOLEHHBIX Kak MO
3amacaM, Tak H [0 COAEPKAHHIO B HUX METaJlJIOB. -
Bpowopa U¥C. SroBkuna [146] maer cxemaTHueCKHH 0030p BaXK-
HeHIIHX MEeCcTOPOXKAEHHH IBETHBIX METaJJIOB, OCBellasl KPYIHbe chlpbe-
Rbie Gasbl YpaJsa, Kazaxcrana, Anrtast v Apyrux pafoHOB. 3Ha4yHTe/Nb-
HOe BIMMaHHe YHMTaTeJsl aBTOpP COCPEJOTOYHBAET Ha Ka3aXCTAHCKHUX
MecTopoKAeHilsix. [1o ero 3ak/O4EeHHI0, OrPOMHBIMH 3amacaMu Mel-
HBIX pya obmaganu I[lpubanxawwse (KoyHpan), )KeskasraH, Hemasoe
3HaycHuie npujaercss paitoHam DBasuHayna, Kokrac-[xkapracckomy,
Yeneno-Cnacckomy, Malikauno-dkubactysckomy. [146, c. 21]. ITo BceM
MeCTOpOXAEHHAM MEIH, Ha KOTOPhIX B IPOLIJOM NMPOBOJLHJIHCH pa3pa-
6otk — YceneHckoM n KBI3BUI-DCIEHCKOM — pyIAHHKAaX, MECTOPOXKAe-
Huax Axwxkan, Axkuareui, Kaiipaktel, Kaparaiab, Capbifynak, Cask,
Maiikaun, AnekcaupposckoM, [Iyabuwiag, ILIynThIKyaIbcKOM H Ap.,—
ldaHa ueHHas uHdoOpMalui COACPKAHHH MEINH W BCEX IOJHUMETAJIOB,
34MacoB pyJH, KOMHYeCTB BbIpaOOTaHHBIX 00BbEMOB, MHHepaJIOTHYECKHE
Mapamerpel. CBeaeHus cobpausl go 1930 r.
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B paGote H. C. fIroBkuna u Il. M. Hukutuna [147] npencrasieHb:
BaXKHble . QaKThl MO JPEBHEMY TODHOMY JeJy Ha MEeCTOPOXKACHHS:
JKeskasraHna, MoJly4yeHHBIX B pe3y/JbTaTe MNPOBEAEHHBIX TI20J0ropas.
BEJOUHBIX paboT Ha 3THX 00BbEKTaX H 0OOOCLIEHHBIX NOKa3aHUAX TEOJO-
ruyeckoit cayx6u Kasaxcrana Ha 1930 r. [To MHUHMMaJbHBIM IOACYE-
TaM 3anacel Meaud B )Ke3KasraHCKHX MECTOPOXJEHHSX  OleHEeHHl
2 MJiH ToHH [147, c. 54]. Kpynne#imnM 3aech 6blu1 yuacTox Kpecrto, rie
ob6HapyXeHbl U caMmble GoJiblMe ADEBHHE Kapbephl, KOTOPHIE B BHI:
SIM, TpaHILEH, KaHAB TSHYJNHCh Ha HECKOJbKO KHiaoMeTpoB. OpHa H:
BbIpa6oTOK HMesa mapametpbl: 1. 30 M, wup. 10 M, .ru1. 4 M; ApYy-
ras — ayaka: auam. 6 m, ra1. 1,56 M. Ha pyanom yuactke Ilerpo gpeBHHC
pa3pa6GoTKH NpeACTaBJEHbl TPAHUIEHHOrO THMa SIMOH aJ1. 18, M, WIHP.
10 M, ro1. 2 M. [IpeBHHe pa3HOCH B palioHe [Tokpo oTMeueHbi GOMbBILHNM
ckornjieHneM MaJnaxura [147, c. 10]. Ha Cnacckom yuacTke oGHapyxe-
Ho 9 apeBHHX pa3paboTok. Camasi.Gosblllast KONb (B LEHTpe): AJa. 42 M,
‘wHp. 18 M, Iv1. 55 M — cO 3HAYUTENbHBIMH OTBaJlaMH IepepaboTaHHBIX
pyA. Bosse Hee HaxomuJHCh CJIOXKEHHble B IUTa6eNs KYCKH OKHCJEH-
HBIX pyA. 3anacel MeJd B OTBaJjax W wTabeasix 3akaodaad 250 TOHY
[147, c. 72]. Ha HukonbckoM yyacTKe OTMeuYeH JPEBHHH pa3HOC ¢
OKHCJIEHHBIMH M CYJb(GHIHBIMH PyAaMHu (MaJaxuT, a3ypHT, Xa/bKO-
nupur). Cnenbl ApeBHUX pabOT HMENHUCh U B APYTUX -PYAHBIX 30HAX —
3nartoycre, benosckom u ap. Ha HekoTophix yuacTkax )KeskasraH-
CKOH TpyNNbl MECTOPOXKISHHH YCTaHOBJEHBI «KaJMallkdHe Komu». Ha
KoposneBckom 0TBoAe ofiHa M3 HUX uMeja AJauHY 30 M W rayOGuHy 9 M.
pyla ee Obna oboraumeHa manaxuroM. Ha KapnuHckom oTsome o6Ha-
pyxeHbl 2 HeGoJblIHe pa3paboTkH B BHAe AM (AuaM. 3 M, ra. 1,2 M).
OoTMeyeHHble ManaxuTtom [147, c. 78].

K. U. CatnaeB — M3BeCTHBIA HCCJAE0BATENb MOJE3HBIX HCKOMae-
mbix LlenTpanbHoro KasaxcraHa — Takke oTMeyads NDPH3HAKH JNPEBHHUN
TOPHOPYAHBIX pa6OT Ha MECTOPOXKJAEHHSX MeAH M NOJHMEeTaJJjOB
«[IpnMeuaTesbHO, YTO NMOYTH BCE MECTOPOXKAEHHSI H PYAONPOSBJIEHHS
menn B LlentpansHom KasaxctaHe Gblii H3BECTHBI M pa3padaThbiBa-
JIMCD ellle B MeJHO-OpPOH30BYIO 3MOXY Pa3BHUTHS UeJOBEYeCTBa. JTO 3HaA-
YHTeNbHO 06Jieryajo TpyA reoJoroB-noMckoBHkoB» [114]. ITo cnpene-
jgennio Catnaesa, LlenTpanbHblit KasaxcraH siBasiicsi yHUKaJbHBIM E
CCCP pationom no 3anacaM MeiHbix pyl. CJIOXXKHOe TIeOJOrHYecKoe
cTpoeHHe 00YCJIOBHIO MHOTOO6pasHe U BBICOKYIO KOHLEHTPALMWI0O MH-
HepaJIbHBIX 6OraTCTB B ero HeapaXx. MOIHBIMH 3amacaMH MeIHBIX PYA
pacnonaraJa )Keskasran. Hapsay ¢ orpoMHeIMH MacuitabaMu pyAHBIX
3aJieXefl- OH MWMeJ TIOpPHOTEXHHYECKHEe H TeXHOJOTHYeckHe TpeuMy-
INEeCTBA: 3HAYHTENbHYI0O MOLIHOCTb PYAHBIX TeJ, CPaBHHTENbHO HEGOJIb
mylo ryOuHY 3ajeraHus, BBICOKOE COJepxkKaHHe MeOu B pyne, Kpe-
IOCTh PYJOBMEIIAIOIIUX TIOPOA, NPEeANoNaraBIIHX BeleHHe TOPHHX pa-
6ot 6e3 kpenyieHuit, u aAp. [114, c. 116]. BTopeiM 3HaunTEAbHBIM MECTO-
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oxaennemM MeaHu B llentpanbHom Kasaxcrane K. M. Cartnaes Hasbl-
paer Koyupan (Ilpu6aaxambe), TpersuM — Bollekyar (B paiione
Axubacty3ckoro 6acceiiHa). 3HauuTeJbHBIMU 3alacaMH Meau objana-
1ot Kokrac-Ixan (KapkapaauHckuii paiion), Cask ([Ipubasaxaiibe),
Kenkasran (JKaHaapkuHckuit paiion) [114, c. 15].

O6 nmeBlHxcs 3abpolleHHbIX pa3paboTkax Ha IyJblIagckoM I0-
JIMMETaJJIMYECKOM MECTOPOXKAEHHH («KaJMallKhe Pa3HOCHI») rOBOPHUT-
csa B MoHorpaduu I'. C. 'azuzoBoii [23]. Yka3siBaercsi, 4To B paiioHe
«KaJIMalKMX pasHocoB» (3amajublii ['yablliaj]) mnpeuMyllecTBeHHOE
pacnpoCTpaHEHHe HMEJH MENHbIG PYJAbl 30Hbl OKHMCJEHHS C MHHepa-
JaMH a3ypHTa, aTaKaMHTa, MaJlaxHTa, XpHU3oKoaJb. Kapbep «kaJ-
MaLKHX Pa3sHOCOB» 3a(HXCHPOBAH M B 30He OKHCJEHHSI MECTOPOXKIe-
nusi Akuare1 [19] ¢ MuHepasaMH XPH3OKOJJIBI, aTakaMuTa, a3ypHTa
u Manaaxuta [19, c. 77]. Boratoli uHpopMauuedi NO MHHepaJOruH
30HBI OKHMCJIGHHSI BCeX HanboJsee 3HAUUTE/bHBIX MecTOpoxKAeHu# LleHT-
paabHoro Kasaxcrana — Casx, Ycnenckoe, Koynpaa, Koxkrac-Ixap-
tac, KokracaxaJs, dkubacrysckoit rpynnsl, I'yabpman, K3eui-dcne, Ax-
yarbia, Kafipaktel, bepkapa u ap. — pacnosnaraer pabora @. B. Uyx-
poBa [141]. 31ech MOXHO HaHTH CBeJeHHs] O HaJMYH B 30HaX OKHCJe-
HHUS BBHIpaGOTOK, KaHaB, Pa3HOCOB, TJe BeJHCh paboTHl IQ no6HIYe
MMHEDPaJIbHOTO CHIPbS IPEBHUMH oOuTaTeasiMH ctenHoro kpas. Mudop-
MalHI0 O BelleCTBEHHOM COCTaBe H MHHEpAaJIOTHH MeJHBIX MeCTOPOXK-
Jgenuit Ycneno-Cnacckoro pyJaHOro mosica ¢ 3aMeTKaMH O JPeBHHX
«UyACKHX» TOPHBIX pab6oTax Ha HHX MOXHO B3iTb U3 KOJJIEKTHBHOIO
Tpyna reosoros [8] u [24]. OaHa U3 HEH3yUeHHBIX NMpoGJeM — HaJH-
yne B Heapax LleHTpaabHoro KasaxcraHa OJIOBSHHOTO CHIPbSI ¥ BO3-
MOXIible crmoco6bl ero Ao0bluM. Hekoropbie JaHHBle MOXHO MOYepI-
HYTb H3 OTJeJNbHBIX TeosorHueckux pa6or [25, 123].

3axkaHuHBasi H3J0XKeH¥We 0030pa HHPOPMAIHOHHBIX HUCTOYHHK®B IO
IApeBHEMY TODHOMY ANy W METAJJypPrHH LEHTPAJIbHOKa3aXCTAaHCKOTO
peruoHa, OTMeTHM, YTO BCe HMelollHecss ny6aukauyy, ¢HKCHpYs Ma-
TepHaJIbHble OCTATKH APEBHEro NPOH3BOJACTBA, MOUTH He 3aTParuBaioT
BONPOCHl TEXHOJNOTHUECKOTo IJaHa. [IpeacraBieHHass MoHorpadus,
BO3MOXHO, C NOMOLIBIO NPHBJICUEHHS apceHasa COBPEMEHHBIX (H3HUKO-
XHMHUECKHX METOJOB aHa/JH3a MPOJbET CBET Ha HeH3y4YeHHble CTOPOHH
npoGsem. [To TeMe .naHHOH paboTel H3IaH HayuyHO-aHaJHTHYECKHH
0630p [60]. o



F'nasa 2. TEXHOJIOTHYECKHE
UCCIIEAOBAHHUA

IlepBoe mposiBienne uHTEepeca yenoBeka (B AAHHBIE MOMEHT HMe-
etcst B BUAY LlenTpanvubiit Kasaxcran) K MegHBIM MHHepaJiaM H,
BO3MOXHO, Ha4yaJbHbll 3ran J00bIYH MEAHBIX PYA OTHOCATCA K KOHILY
sHeoauTa. Haitnennble A. X. MaprysaHoM B HEOJHUTHYECKHX CTOSHKaX
pyaubix 30H )Keskasrana (Kpecto, ypounine Muaeikyayk) 3axopoHe-
HHUS C MEIHBIMH MHHEpaJaMH (a3ypHT, MaJaxHT), JeXKAUIUMH y H3-
rONIOBHA morpebeHHbIX Jl0Aell ¢ OpyAHsMH TOPHOTO JeJja (KaMeHHbIe
Ka#Ja, KHPKH), CBHAETEJbCTBYIOT 00 3ToM [78, c. 206, puc. 9]. dueosu-
TOM H paHHell GpoH3oi patupoBaubl (A. X. MaprysaHOM) HaXOJKH
TpoOCTEHIINX MeJHbIX NpeAMEeTOB (MpPOBOJOKA, UIMJIO, HAKOHEUHUKH
crpen u ap.). CtaHoB/eHde Ke CTaGHABHON MeTaJJypruu, OCHOBaH-
HOH Ha MaccoBbIX pa3paboTKax MeJHBIX U IOJHMeTaJJIMYeCKHX pYA-
HHKOB, POCCHINEH M MECTOPOXKIEeHHH 30J0Ta. W cepe6pa, U OCBOEHHE
MacTepcTBa BBIMJIABKH METAJJOB-U3 PYA OTHOCHTCS K cepenuHe II THIC.
J10 H. 3. — [epHOJY allAPOHOBCKOIl KyJabTyphbl. DNOX0H cpelHell U MO3A-
Heil GPOH3bl AATHPYIOTCSI MHOTOUHMCJIEHHBIC IOCeJeHHsT TOPHSKOB H
MeTaJlIypros, MpOCTHpaBIIHecs 10 Bced TeppuTopuH LleHTpanbHoOro
Kasaxcrana ot AkMosbl 10 03. Danxaul. Pasmelanucs oHH B OCHOB-

Ruc. 9. )Kesxasran. Opyausi ropHOro NPOMbIC/IA H3 HEOJIMTHYECKHX
CTOSHOK
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uoM no ponuHam pek Hypsol, Capeoicy, Atacy, Mimuma, Cenersr, Hngep-
rol, Xapael u ux npurokos: Tepucakkany, lllepy6aii-Hype, Axk6acray,
perasnt u ap. Ocoboro BHMUMaHHs 3aCJYy2KHBAalOT MeJEeNVIaBUIbHH Ha
nocenennsix Caprapel, Musbikyayk, Copkyayk, Kapkapaanl, BecroGe,
Koanim6er, Ctennsik, )Kocanel, Tarubafi-Bynak, Cyyk-Byaak, byry-
aul, IHoprananl-bBynak, Aracy, Meipxuk 1 ap. [79, c. 163] (puc. 10).

Han6osbiliasi n1POH3BO,IUTENbHOCTb B cdepe ApeBHEH MeTasJ1ypruH,
pacuser GpOH30/MMTERHOTO MCKYCCTBA, COBEDIICHCTBO IOBEJHMPHOH Tex-
HUKH OBIIM JOCTHPHYTH B KoHUe Il — Hauase I Teic. mo H. 3. [TosiBae-
HHE XeJe3HOro npousBoAcTBa onpegenedo VIII — VII BB. mo H. 3.,
KOTA2 B KyJbTypHBIX cjoax nocenenuii Cyyk-Bynak, Tarubaii-Bynak,
Ilopranabl-Bynaxk u ap., a Takke B IUTOJAbHAX [ApPEBHEro pyAHHKa
Casik 6bl1M OOHapYKEHbl OTJEJbHblE NMpPEAMETHl ‘U3 XKeJje3a, KeJe3Hble
-CJIUTKH, WJIAaKH H pyAbl. B 1esoM Bechb apxeoJOrHYeCKHH MaTtepHaJ,
HCNOJIb30BAaHHLIH B AaHHOH paboTe /s aHAaJHTHYECKOTO H3y4eHHd,
OXBATHIBaeT IEePHOABI C KOHIIA 3HEOJIHTA A0 HACTYIJIEeHHS KeJIe3HOro
BeKa, IPHYEeM OCHOBHAs Macca HaXOAOK OTHOCHTCS K 310Xe GPOH3Bl H
paHHEero xeJjesa.

JLocToBEpHBIM HCTOUHHKOM BOCCO3JaHHSI TEXHOJNIOTHYECKHX NMPHEMOB
JApeBHEH MeTaJUIyprdH SIBJASIOTCS OCTATKH NPOM3BOACTBA: pyAbl, LujIa-
K4, QJIOCHl, LITEHHBI, KODOJIbKH H CJIHTKH Me€AH, TOTOBBIE METaJJH-
yecKHe H3JeJHusi, oOHapyXKeHHble HelloCPeJCTBEHHO B MeCTax APEBHHX
naaBok Metasna. Ha 6oratoM QakTHueckoM MartepHaJje KpyNMHEHLIHX
B LlentpanbHom KasaxcTaHe moceleHHii MeTa/siyproB 31M0XH GPOH3BI
Aracy, )Keskasrana, Byryae, Kapkapaas, loprannel-Bynaka, rae
COCpPELOTOUEHO GOJBLIOE YLCJAO OOBEKTOB MeJemnJaBHIbHOIO TIPOU3-
BOACTBa (MeYH, MPOAYKTHl M OCTATKH NPOH3BOACTBA, OPyAHsi TpyAa),
CleJlaHa MOMbITKA PEKOHCTPYKUHH [JPEeBHEro MeTaJsJypruyeckoro mpo-
lecca ¢ MOMOLIBIO aHAJHMTHUYECKOrO H3yuyeHHs (a30BbIX NpeBpalleHHH
BCeX KOMIIOHEHTOB MJaBKu. HyXKHO, 0aHAaKO, C OCTOPOXKHOCTbIO MOA-
XOANTb K XHMHYECKOMY H (QHU3HKO-XMMHUECKOMY aHaJu3y o06paslos,
VUHTBIBAS, UTO B3ATHl OHH U3 OOBEKTOB, MOABEPIIIUXCS KOMOHHHDOBAH-
HOMY BO3J€HCTBHIO NPHPOIHLIX (PaKTOPOB (BOAA, BO3AYyX, OYBA, pacTe-
HUsi 1 nip.). Oco6eHHO 3TO KacaeTcs OKCHAHBIX M OKHCHO-KapOOHATHBIX
coeauHedHi MeqH (a3ypuTa, MajaxuTa), yyaCTBOBABLIHX B IPOH3BOJ-
CTBeHHLIX npoleccax. OO6pasubl pys W MHHEpPaJOB HHOrAA MPHHHUMAJII
TPpyAHOy3HaBaeMble (POPMBI, TAK KaK, B TeYEHHE ThICSYEJETHH HaXOAACh
B NIPUPOJHEIX YCJAOBHUSIX, OHH CTAHOBHJIHUCH 0Opa30BaHUSIMH BTOPHUYHOTO
TEXIICFeHHOr0o NPOUCXOXKAeHHd. BecbMa HenmpocToil 3ajaueil sIBJIsIETCS
XapaKTePHCTHKA 1UJIAKOB K LIJAKOBHAHBIX o6pasoBanuil. lllnaku nmo
BHeLwiHeMy BHAY M (pakType OTJIHYAJUCh HaJHUHEM IOp, CTEKJIOBHA-
HOCTbIO, TBEPAOCTbIO, XPYNKOCTbIO, B HHX MMEJHCh BKJIOYCHHS METaJ-
JIMYECKOH MeJH, OCTaTKH BMeL[alollUX NMOpOoJ, (iocoB, JApPEBECHOrO
Yraist, npuMa3ku MeIHOH 3eJIEHH H CHHH.
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Puc. 11. Ontrueckue MuKpodoTOrpaduu pyHoro Chipbs C MECT APCBHHX NPOH3BOACTB
MeaH (ysenuyenne 50—80): [ — ManaxuT; 2 — a3yput; S — XaabKO3HMH; 4 —
XaJbKONHPHT; 5§ — reMar 6 — camopoiHas Melb; 7 — GOPHHT, & — XPU3OKOJNIA
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20 Onruricesne MEKPoOTOrpaduil ¢ BRIOUCHISIMIE MU B 1UJ4EaX 1 104y -
ax IDCBHHX MaBok  (ysesindedde 50—80): 1 — xoovueBnannie; 2 — HHU-
TOBHINDIC, 3 — OBAILHLIC, §—8 — H3OMETPHUCCHHC [ TOULHUBIC




Puc. 13. Daektpoinsle MHKpodoTorpadun (penamkn) NPOAYKTOB APEBHETO
BoAcTBa MeiH (yBeauyenue 20 000)

MpoH3-



BoimosHeHHBIE 0 11aCTOsAIero BpeMeHH 1CC/ACAOBAaHMS  JApEBHHUX
IWJIaKOB B cheuuHasudsupoBaiubix paborax [1206, c. 13—25; 127,
c. 315—321] e kocuy/aHCb TaKOBBIX B LEHTpaJbHbiXx pernoHax Ka-
3axcraa, 3a HCKJAIOUEHHEM HeGoJbLIOrG npHJOKCHHA (74, c. 298].
Yto6bl BOCMOJIHUTL 3TOT npobed, OblJ0 NPOBLACHO H3YUyeHHe IIJaKOBBbIX
06pa3uoB H pPyAHBIX OCTATKOB C MO3HIIMH COBPEMEHHBIX METOAHYECKHX
pa3pabctok. s onpeneseHus XHMHYECKOTO M MHHEPaAJbHOro COCTa-
Ba WIJIAKOBOrO MaTepHa/a, BBISCHEHHS XapaKTepa TeXHOJOTHYeCKOM
nepepaboTKH HCXOIHOTO ChIPbSl B XOJAe TePMHUECKOTo Mpoliecca NpPHB-
JIeueHbl COBpPeMEHHBIE METOJAbl aHaJH3a: CHNCKTpPaJbHbIA, CBeTOBas
ONTHKA M 3JCKTPOHHAST MHKPOCKOTHS.

B mnakcseix c6pasuax (nocesenuss Atacy) cneKTpaabHbiM aHaJH-
30M OTpeJeNCHBbl: Meldb, CBHHEL, LHHK, XKeje30, MapraHel B KoJHye-
ctBax 10 10 —20% kaablii, a TakKe B JeCATBIX, COTBIX M ThICSYHBIX
JOJIsIX MpOLEHTa — MBIIUbAK, CypbMa, HHKEJb, KOOAJbT, 0/MI0BO, XPOM,
cepebpo, BHcMYT. CIeKTp MepeuncaeHHbIX 3J€MEHTOB OTpaxaJ Xapak-
Tep PyA, H3 KOTOPbIX MPOBOAMNACL MJABKA; TeéM CaMbiM 060CHOBBIBAET-
Csl MCCTHBIT XxapakTep pyano# 6a3bl atacyckod ApeBHEH MeTaJ/yprHH.

Miuxkpockonuyeckoe H3yyeHHe pYIHBIX -KYCOUKOB, NMPOAYKTOB, MOJY-
NPOAYKTOB MPOH3BOJACTBA, LIJIAKOBbIX OTXOAOB, COOpPaHHBIX C pa3HbIX
MecT MejiemiaBU/bHBIX NJaBOK, NPOBEAEHO METOJ0M CBETOBOH OINTH-
ki (yBeanueHne 50—80) u 3/1eKTPOHHOH MHKpPOCKONHH (yBeJsuye-
HHe 1500—20000). PesyabraTel mnpuBefensl Ha puc. 11 — pyna
(1—8), Ha puc. 12 —waaku (1—8), Ha puc. 13 — penyHku 3J€KTPOH-
Hol MuKpockonuu (1—8). PyuHble o6pa3ubl npeAcTaB/aeHbl pa3HBIMH
MHHEPATbHBIMIL  0o0pa3oBaHHSMH: | -— MajaxuT, 2— a3ypurt, 3 —
XaNbKO3HH, 4 — XaJbKOMHpHT, 5 —remMaTut, 06— camMopojaHas Mejb,
7 —60pHUT, 8 — xpu3okoana. B iusakax BH1Ha HeoaHHaKoBas pas-
MEPHOCTb H MOPMOJIOrUsT MeaHbIX BKJAOUCHH{ (OBaJbHblE, H30OMETpHYE-
CKHE, TCYeuHble, WAapOBH/AHbIC, HHTeBHAHBbIC). Ha 371eKTPOHHBIX CHUM-
KaXx-penyanKax npu 6oJblIOM yBeJHUeHMH 1HabJaioaercss pasHas cTe-
neHb KpHCTaxunocTH waaxos. Ha pnc. 13 (1—8) BuaHa xpucran-
JIH4eckast CTPYKTypa BMeUlaloleid pyaiHoe BellecTBC Mmopoibl. ITocte-
nenioe ee paspyuwenHe B fpouecce NJaB/ieHHss MNpHBeJo K 06pa3oBa-
HHIO cTeKJOBHAHON (aMopduoi) cTpyKkTypbl. Penauku 3aduxcuposa-
JIH 3BOJIOLEOHHBIA NpoLecC NJAaBHAbHOTO LHKJAA, 3aK/JI04YaBUIHA 3 cTa-
IOHM COCTOSIIHSA PYyAHOIO BCUIECTBA: MCXOAHBII MaTepHaJ — MHHepaJiu-
30BaHHasi MaJlaXHTOBas Pyja, 3aTeM MOCTeNeHHOe ce pa3pylueHHe B
Ipoiecce TePMHUYECKOTO BO3/EMCTBHSA, CTMEYEIIHOTC CJelaMH nepeie-
Jla KpHCTaJJTHYeCKOH CTPYKTYpbl (onjaBJacHHAsl pyaa), H KOHEYHBIH
MPOAYKT — WJAaK, HMEIULHil CTPYKTYPY C NPH3HAKAMH KaneJabHOM
JHKBAUHHU, XapaKTepHOH aas cTekJooOpasnbix cucTem [145, c. 220].
Miioroc6pasue GakTyp ULAAKCB, ONPEACISCMbIX pa3MepaMH 3epeH
MEIHUIN BK/AKOUEHHIH M HX MOP(OJOTHUECKHMH Pa3HOBHAHOCTSAMH, CTC-
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fleHbI0 KPHCTAJNJIMYHOCTH NPOAYKTOB NPOH3BOACTBA M JIHKBALHOHHBIMH
0cO0EHHOCTSIMH, SIBJASETCS Pe3y/bTATOM KOHKDETHBIX YCJOBHH H Xapaks
Tepa NPOBEJEHHs NJABKH. 3Jech pellaiolllee 3Ha4eHHe HMEJH TeMIepa-
TypHBIAl DEXHM NpPH HAarpeBaHHWM pyAHOH MacChl M NOC/AENyIOLlEM ee
OXJIaXK/1CHHH, CKOPOCTb IIpolecca MJaBjaeHUs pyAbl, ¢JaiocoBble 100aB-
KA H T. A.

Pe3ynpTaThl aHa/H30B CBETOBOH, 3/JIEKTPOHHOH MHKDOCKONHM H
CMeKTPGB pyi, IIJAaKOB, MHHEpasoB u3 MelensaBujien Artacy, ByryJsl,
Ilopranib-bynaka (u3 neveft), a Taxk:ke BbpaGOTOK, KapbepoOB H PYA-
uukoB Keukasrana, Kswui-Apasi, Ulaknmaxraca, Kyy, Kpecto u zp.
npeAcTaBieHbl B TalbJa. 1. 3aechb Hapsily C 3J€MEHTHBIM COCTaBOM
0o6pa3uoB onpeleNeHbl HX MHHEpaJoOTHYecKHe XapakrtepHcTHkH. [Ipos-
BMJIHCH Pa3Hble BHAbI MHHEPAJbHOTO CHIPbSi, HCMOJAb30BAHHOrO B APEB-
HeH MeTaJJypPTHUECKOH 11POMBIIJIEHHOCTH: MeAb CaMOpOoAHasi, PYZAbl
€ OKHCHBIMH H OKHCHO-KapOOHAaTHBIMH MHHepaJjaMi (as3ypHT, MaJaxHr,
XPH30KO0JNa, KYIIDHT) M PyAbl CyabdHAHbIE (XaJbKO3HH, XaJbKOMHPHT).
Jlanubie cnekTpasbHOrO aHaju3a MoKas3aJH CJeAyIOLYI0 KapTHHY,:
ajAIOMOCHIIIKaTHAsl OCHOBA pPYAHBIX o00pa3uyoB M MeaHas — MHHepa-
JoB, oxenesHeHHocTh 30% MaTepuaJsioB, NOBBILIEHHbIA CBUHeL (xecs-
tole aom — 1—2 —5—10%), BbicCOKHe mOKa3aTesNH LUHKa (AecsiThe
aoau no 10—20%) u mapranua (1o 2—3—5%), HH3KHE COAEPKAHUA
0J10Ba (THICSYHBIE AOJH), MBILIbsIKA, HUKeJs, cepebpa; BUCMYT U CYypb-
Ma TOBHIIIEHbl B OTAEJAbHbIX npobax (mo 0,5—1 %). Coaepxanue wie-
gouydux Metaanos (Na, Mg) Beicoko (a0 1—I10%), kaabuuii mnouta
HOJIHOCTHIO OTCYTCTBYET, 3a HCKJl04eHHeM 4 o6pa3loB, Trle ero KOH-
ueHTpauuu aocturaior 1—3%.

[Tonnas kapTHHa QaHHBIX CIIeKTPaJbHOrO aHajau3a pya (6orateix
M 6eHOMMHEpaJH30BaHHbIX), OLIMAaKOBaHHBIX PYAHBIX 06pa3oBaHHH,
MHUHEpaJOoB, JIAKOB (CTEKJIOBHAHbIX H MOPHCTHIX, GEAHBIX H C MPH3HA-
KaMH CHHH M 3eJIeHH), KYCCUKOB CaMOPOLHOH MeAH M3 BCEro MHOro-
o6paszHsl NaMATHHKOB FODHOPYAHOTO M MEIHOJHTEHHOro NMpOHM3BOACTBA
y¥Ke M3BECTHBIX aTacyCKHX rnocejeHuH, BbipaboTok u pyaHHkoB Capbl-
6ysak, Orniztay, Ksbin-Apaii, Kyy, Ulaknakrac, Anairep, Ken-Hoksi,
Akmona, )Keskasran, Cadax u ap. npejacTaBjeHa B Taba. 2 (mpHjaoxe-
uue). Cpean MPOJAYKTOB H OTXOAOB METAJJypPrHUeCKOH AeATeJbHOCTH,
B3AITHIX HENOCPEACTBEHHO 3 TMJIaBHJIbHBIX meyeit u BOMM3H HHX, 00-
HapyXeHbl cauTkd (Taba. 2, Ne20—22, 62, 100, 109, 241), pasauyas-
liecs 10 UBETY MeTaJsa (KpacHOBaThlH, XeaTolid, Temublit). Mx ana-
JIH3 NOKa3aJ, UTO 3TH 3arOTOBKH, BUAHMO, CJYXHBIIHE MaTepHaJoM
6ynywnx uzgenuit, 6ul1M 2 COPTOB: NOBOJLHO UHMCTas Melb H CIJaB
meny ¢ onosom (~ 10%). Takum o6pa3oM, B aHAJHTHUECKOM NJaHe
TOATBEPKAAETCH TE3HC O BbINJIaBKE H3 PYA MeH H OJOBAHHCTOH GpOH-
3Bl Ha yKa3aHHbIX OGbeKTax ApeBHeil Meraanypruu. Caeayer oTMe-
"THTb MacTepCTBO JHUTEALIMKOB MeTajsa OpOH30BOro BeKa: OHH MOJY-
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Ta6anwa 1. PesyabTatel onpenenenHus CBETOBOH MUKPOCKOMHM M CMEKTPAABHOTO

" Munepanbhbiii | Cozepxannc
2 cocras Mejl-
n/n} Mecro Haxonku O6pasen HBIX BKJTOYe- cul sal| Pb| zn
HHi
1 |Moc. Aracy Pyna nu3 neyn Ne 1 [Kynpur - Och. — (08 5-1
2 » Pynra us neun Ne 2 |Asypur Och. |p5 [3—5 | 20
3 » Pyna n3 neun Ne 3 |Camopon. 20 0,001 |5—10| 20
Mellb -
4 » Pyaa us neun Ne 5 |Manaxut 5—10] — [1—3 | 10
5 » Llaak Meran. meap  {1—3 {0,005 | -
6 » IS » 0,00410,001 (0,006 | —
7 » » > 04 | — Jo1 [0,6
8 » » » -3 — |1 10
9 » > » 0,3 0,002|0,4 [0,3
10 » » » 0,005 0,005 —
11 | MMoc. Byryau Pyaa u3 neun Kynpur OcH. |Cnen.0,2 (0,07
12 | Moc. Muabikyayk Pyna Okucar. pyaa  |Och. | — [0,001] —
(keska3. mecy.) .
13 | Kap. Kpecro > . OxHcir. pyna > | — [0,004[0,06
14 | Pya. Waknakrac > Xpusoko.aia » | — (10 (13
15 |Pyxa. Kenkasrau > Manaxur » | — 0,04 [0:2
16 » » Aszypur 5—10| — 10,07 10,8
17 N » Xpusokoana 3—5 | — |2 3—5
18 | Pyxn. CapuiGyaak > Asypur 3—5 {0,001 1 3—5
19 |Pya. Kswui-Apait » Kynpur 1 0,005 10,3 1
. « oxenes. N

20 | Pya. Ken-ToGe » Xanpkonupur 0,05 | — {0,001 1

* MunepaJsiornyecknii cocraB onpepesned M. K. Carnaesoi.

yaau Melb U GPOH3y BBICOKOTO KauyecTBa, BCE «JHLIHHE» 3JEMEHTHI
(Kes1e30, CBHHEL, IMHK H Ap.) OTLULIAKOBBIBAJHCh (COJdep:KaHHE HX B
makax pocturano 5—10—209%). CnexkTpa/JbHBIM aHAJH30M B pyAax,
MPOMEXKYTOYHBIX TNPOAYKTaX, LIMaKaX 3aperHcTPUPOBAHBI BBICOKHE
colepKaHHsl CBHHLA, LMHKa, MeAH, Oapus, MapraHua, xejaesa (3—
10%), a Takxe cepebpa, MonubaeHa, BonbdpamMa, CypbMBI, BHCMYyTa
(B mecsATHIX M COTBIX AOJIAX NpoOLEeHTa). DTOT HaGop mpuMeced ¢OOT-
BETCTBOBAJI F€OXHMHYECKOH  HHTEpNpeTalHH  NOJHMETalJHYeCKoro
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aHaausa (MoJayKosiHyecTBeHHoro)*

3J€MEHTOB, Y

As Sh Bi Ni Fe Ag Al Si Mg | Ca Na Mn

0,03 — — — 1 0,001 |10 Ocu. (0,005 — 1 0,01
1—10 (05 [1—2 (0,005 {20 [0,1  |Ocn. s | 004 | — |1—3005
loos | — | —-[0006 |20 0003 | » » | 00103 |06 |1—3
004 | — | — [0,004 [Ocu. (0,001 | » » (06 |1 68 |10
005 (005 (008 | — |1 0001 | » |10 003 | — | 1—=3|1—3
— | =1 =1 = (05 [oo002]| » [10 003 | 0,2 {5—10| 3—5
0,05 {0,007 - — 10 0,001 {0,7 |Ocu. |08._| — |Ca 10,003
002 | — | — (0005 [Ocu. |Cr |03 » | 1—3]005 | 001 |io
005 | — | — |02 s (0,002 {0,005 | » {001 | — {03 |23
— | — | — l006 |o5 [Cr |o6 » 006 | 0,003| Ocu. (0,002
0,1 10,007 [0,001 [C1 {04 0005 [3—5| s |06 |01 |08 |0,003
— | = | = | = {1 (005 |3-5| » |08 |1 2 10,002
— — — 10,001 {Ocu. [0,001 [Och. » | Ocu. — 0,8 0,4
- - — 0,005 {1—3 {0,003 |Ocu. s (10 1—3| 3-5]02
003 | — | — | = | 0,002 {10 s | 05 | 000r] 01 |o004
{002 0,003 [0,001 [0,004 {02 -|0001 [3—5| » [Ocu | — |1—-2|03
05 0,02 (0,03 {003 [10 [0,005 | 5 » {04 (05 |03 [0,008
001 | — (0,005 [0,001 {0,7 (0,003 | 003 | » |03 | 1=3|3 |0004

— — 10,003 {0,007 |Ocu. {0,001 | 1—3 » | 6,01 - | 3—5]006

“— | = o005 {0005 | » |0,002 |0,06 s |006 | — |10 -3

OpyJEHEHHST M 0XKeJe3HeHHOCTH OGOJbIUHHCTBA MEAHBIX MECTOPOXK/e-
HUA H pyAONPOSIBJEHHH LEHTPaJbHOKa3aXCTAaHCKOro pervoHa.

- Teonoramu BhZe/NeHbl Pa3HOOGpAasHEIE M0 BELIECTBEHHOMY COCTaBY
H FeHEeTHYECKOMY JAHamna3oHy ¢ 6OraTbiMH pYyAHBIMH XKHJIaMH MECTO-
POXIEHHS «aTaCyCKOro THNa», JJs KOTOPBIX THIIMYHBI CKOIVIEHHS
XeJjie3o-MapraHleBblX M CBHHLIOBO-IMHKOBBEIX pyJA, 3ayacTylo ¢ HaJo-
JKeHHbIM 6apuUTOBHIM opyleHeHneM [24]. TeppuropHa/bHO GIH3KHMU
K NOceNeHHsM [PEBHHX METaJJyproB ATacycKOro KOMIJEKCa NMaMsT-
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nukos (Kanaapkuuckuit paiion JKeska3rauckol 06.1.) sBJISJIHCH MeJ-
Hble  MecTopoxieHHs YcneHnckoe, bBenna, Capwibysnakckas 3o0lia
(Kenxasran), nonumerananueckoe Kyxaa v psn Menkux pyAaornposiB-
Jieyunit. Ha pyaHBIX 3a/ie)KaxX MHOTHX H3 HHX 3a(MKCUDOBAHBI CJENBI
APEBHHX TOPHBIX PalbOT, HHOTAA B 3HaUHTEJbHBIX MacliTabax (KeHkas-
rav 1).

Has sccnefoBaHHs TEXHONOTHYECKHX ACIEKTOB METaJlslyprHyecKHx
MPOUECCOB, TAKHX, KaK.(a3oBble NPEBPaLIeHHs] HCXOAHBIX MaTepHAJIOB
B KOHEYHBI NMPOAYKT, MMHEpAJbHBIH COCTaB CHIPbsl, NOTPe60BANOCH
npuBJicyeHne MetToda Tepmorpaduu. B KoMIIekce ¢ TepMHUECKHM
HCITOJ(b30BAH PEHTIEHOCTPYKTYPHBIH (AH(MpaKTOMETDPHYECKHH) aHaJHu3
Juist paclingpOBKH BelIeCTBA M yYTOYHEHHsi MHHEpPaJbHOTO COCTaBa
BCEX KOMIIOHEHTOB ApEBHEro INpoH3BOACTBa. Ha puc. 14 npuBeneHbl
TepMOrpaMMbl (KpHBble HarpeBaHHsl W NOTepH Beca) W Ha pHC. 15—
AuppaxTorpaMMbl 06pa3uoB pya M LINAKOB H3 MelensaBuaer. Kpusble
HarpeBanus 1 u 2 umeror s3ng0oTepMHueckHit 3ddekT B 061aCTH TEMTIE-
patyp 300—450 °C u neperu6 npu 350 °C. Tepmorpamma | 0IHO3HAYHO
onpenenser xap6onat mean — manaxutr CuCOz; Cu(OH),; 2 — asy-
put 2CuCO3 Cu(OH),. IIpn HarpeBaHHuH [0 yKa3aHHBIX TEMIIEPATYP
MIHepaJab MaJaxHTa H asypHTa HCIBITHIBAJH jAeruapatauuio (ymasme-
uue HyO) n Besen 3a Helt auccounaumio (ynagaenue CO;). B pesyiib-
TaTe 3TOTO MPOHCXOAHAHU notepu Beca (9%), pa3pyuieHHe KpPUCTAJJIU-
yeckoil pelwleTKH MaJaxuta W obBpasoBaHue TeHoputa (CuO). Ha
angpaktorpamme | (puc. 15) 3apeructpupoBaHa cepHs pedekcoB

(o)

(5,34; 5,03; 3,67; 2,76; 2,53; 2,32 A), B cBOIO Ouepenb, XapaKTepH3YIO-

o

IMX MHHepas MaJlaXxHT, Apyro#i psa pedJekcos (4,23; 3,34; 2,45A)
CBH/IETEJbCTBOBAJ O HaJHYHH B o6pasiie kBapua. MeHbLIHil Mo pasme-
py mak a3yputa (xpuBas 2) W Gosee Hu3Kasi notepsi Beca (7%) cBH-
JeTeRbCTBYIOT O ero MeHblieM KOJHUYEeCTBEHHOM COJEpXKaHHH MO OTHO-
weHnio K MaJdaxuty. Hast tepMorpamm 3, 4, 5 XapaKkTepHbl HHTEHCHB-
Hble 9k30TepMHuecKHe nuxkH. Ha kpuBoli HarpeBaHHs 3 3K30TepMHue-
cknit 3¢dekt B obaactu remnepatyp 250—500 °C umeeT nBe BepHIHHBI
npuGausurensio npu 400 °C. PacuiudpoBka onpeneinaa CJAOKHbIHA
COCTaB 3TOTO NMPOAYKTAa — CAMOPOJHYIO Melb C KeJe3HbIM MHHEepaJoM
(marneruToM). B pesyabraTte HarpeBanus obpasua no 1000 °C npouso-
1lleN TPOIeCC OKHCJEHHsi caMopoaHoi Mean o kynputa (CupO) u Te-
noputa (CuQ), uTo CONpOBOXKAAIOCH YBEJHYEHHEM MacChl BellecTBa
na 4% (upucoennHeHnne xucaopona). O6pasoBaBilinecs TEHOPHT U KyM-
pUT NpH NadbHeHileM HarpeBaHHM (o 1200 °C) uCTBITHIBANH AHCCO-
wuankw: 2Cus0—>2Cus+0y; 2CuO0—2Cu+0, ¢ nocneayOIMHM MJaB-
JeHueM MeTajsuueckoil MenH. [IpucyTcTBHe ellie OJHOTO JAOCTATOYHO
HHTEHEHBHOTO 3HAOTepMmuueckoro sddekra npu 750 °C oToxaecTsisi-
ercs ¢ KaapuutoM (CaCO;). HudpakrorpaMma 3 — OLINAKOBAHHBIH
NMPOAYKT, NMO3BOJHAA YCTAHOBHTb HWHTEHCHBHble pedJieKCh TEHOpHTa
19
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Y o
(2,51, 2,31; 1,85 A) u xyuputa (2,43; 2,11 A). Anaaornudo 6blja pac-.
wrdppoBaHa TepMorpaMMa 5, KoTopasi onpefesusna HaJjHyHe B 06pas.
e 6Goablioro KoJuuecTBa Xxaabko3duHa (CuyS), nMeBulero HHTEHCHE-
HbIl 3K30TEepMHYECKHH NUK NpH TeMnepatype okoao 500 °C, oGycos.
JIEHHBIH OKHCJIEHHEeM XaJbKO3MHa ¢ JaJjbHefllled auccolMalHeH er|
11a KyNpHT, cyabhaT MeJH H TEHOPHT.

Tepmorpamma 6 oTnMuanach OT BbILICOMHCAHHBIX OTCYTCTBHEM HE-
TEHCHBHBIX TepMuuecKHX 3¢QdekToB. Heboablioii 3K30TepMHYECKH}
nuk ¢ MakcumymoMm npu 300 °C u cuaexymolmas 3a HHM 3HAOTEPMHUC-
CKasl OCTAHOBKA, MO-BHAMMOMY, CBSI3aHBbl C IPHCYTCTBHEM HEGOJBUIOT )
xomuuecTBa kapO6onaTa meau (asypura). [ToTeps Beca HesHauHTeJb-
Hast (~1,5%). Ha tepMorpamMme 7 MOXIO OTMETHTb 3HAOTEpMHUE-
CKHE OCTaHOBKH npH teMrnepatypax 300—350 u 400—450 °C, koTopbic
COMpOBOXAauch HeGoablcH noTepei Beca (7% ). Buanvo, B ofpasi!
IIPHCYTCTBOBAJH B HE3HAUKTEJbHbIX KOJHUECTBAX MaJaxHT H a3ypH1.:
st o6pasua 8 sksorepvuueckuii addekr ¢ makcnvymom npu 300 °C
conposoxaancs npuGasaenveM Maceol (1%). Kax nokasano ‘BB, :
takass kpuBas JITA xapakrepna 1asi camopoanoii Mmeau. Ha rep-
MorpamMMe 9 MpPUCYTCTBYIOT HeBbIpa3HTe/bHbIC TenaoBble 3ddexts, m:
KpHBOI moTepy Beca 3aduKCHPOBAHO yMeHbl€HHe Macchl 06pasiy::
nprvepHo Ha 1,5%. IIpo6a, BO3MOKHO, mpeacTaBieHa GeIHOH PyHOW. '

O6pasubl 10—15, oTHeceHHble K HITAKaM — KOHEUHBIM TIPOAYKTaM |
NJaBKd, MPH HarpeBaHUU Besau cebs He oxHoTHmHo. Tak, Ha KpHBOI !
JITA 10 nposiBuacst augorepmuueckuit apdexr npu 200—250 °C, xotc-
pOMY COOTBETCTBYIOT moTepH Beca okojo 2%. OcrtagabHble 3¢¢emm
MaJsioBbIpasuTenbHbl. TepmorpamMa 11 Takxke CBHAETCIBLCTBYET O NOYT tof
MOJIHOM OTCYTCTBHH B obOpasiue TepMOaKTHBHBIX BeilecTB. Jdudpak
TorpaMMa 4 (UlJaK) NMOATBEpPKAaeT 3TO. DoJsiee HHTEHCHBHO MPOTEKAaJ!i:
peakuuu NpH HarpeBanuH obOpasuoB 12—15. Kpusnie ATA u mortep
BeCa YKa3hblBalOT HAa NPOXOXKJEHHEe B HUX OKHCJHTEJbHBIX TPOLECCOR
Huskue Temnepatypsl 3k3oTepMHueckuXx 3(@eKToB 1al0T NpaBo npej-
NOJNIOXHTb NPHCYTCTBHE CaMOPOAHOH MeAH (B HeOOJbIIHX KOJHYECT-
Bax), uTO NMOATBEPKAAETCS pe3yJbTaTaMH CBETOBOI MHKPOCKOMHUM (i
KOBHIX 06pasuoB (tabu. 1, puc. 12—13), B KOTOpPBIX OTMEYaAIOTCH Kall
JIeBHJHBIE BKJIOUEHHS MeTajnuyeckodn Meau pasvepom 0,003—0,005.
uspenka 0,05—0,1 mm. '

B kauecTBe (sl0COB HCMOAB30BaMHCh, KakK Obl;10  yCTaHOBJIEHOC.
XKeJe3HcThlie CoeJMHeHHs H KBapl. )KesesHble MHHepaJabl Oblin HeoO
XOOUMBI AJIS1 MOJYYEHHS] >KHUAKOTO, JIETKOMJNaBKOrG lIjaka, CBOGOMH
OT/eJIIEMOro OT BhiNIaBasieMol MeaH. Ho olHOBpeMeHHO ¢ 3TUM xeJe-
30 MOBHILIAJO TeMIepaTypy NJaBJEHHS Bceil Macchl npoaykra. s
ee CHHXeHHs Jo0aBJasicsd ApoOJseHbH KkBapu. Kpusble HarpeBaHu'
IOTA3, 5, 10, 15 (puc. 14) 3adukcHpoBasu HaJHyle KeJe3HBIX MH-
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pepa/ioB B o0pasuax B pasHbIX KOJAH4ECTBAaX. B uacTHOCTH, MarHeTur
FeFe;O4) okucasiiicsi 1o reMaTHTa npu Temnepatype 250—275°, uto
cOTPOBOXAA/NOCh yBeJHYEHHEM Beca (NPHCOEJMHEHHE KHCJI0pPOoAa).
KpuBast moTepu Beca (06pa3ua 3) yseauuuBasach GoJsee uem Ha 4 9.

aHHBbIE CIIEKTPAJbHOTO aHaNHM3a TaKXKe MoKasaJd B psae npo6 BH-
coKHe comepxauusa xkenesa (tabu. 1, Ne 2—4, 8,9, 19, 20 u ta6a. 2).
PacluH(pOBKa aHAaJHTHUCCKHX MapaMeTPOB CBHIETEJbCTBYET H O NpH-
cyTCTBHH KBaplia B NPOAyKTax naasok. [uppakrorpamma 3 (pHc. l°5)

poKasajia HaJHYyHe HHTeHCHBHHIX pedsekcoB kBapua (3,34 u 4,25 A)
p aToM obpasue. [locnenHu#i ycTaHoBJeH W B Apyrux npobax mpH
1a6J/I0JIeHHH MOMHYPOBAaHHBIX WJIH(OB NPOAYKTOB IMPOHU3BOACTBA Me-
TOJlAMH CBETOBOH H 3JIEKTPOHHOH MukpockonuHu. B mnakax (o6p. 10,
11, puc. 13) Goabuioe yBeJHYEHHE MO3BOJHVIO BH3YyasIbHO OIpPEIEHTDb
KpHCTaJIIbl KBapua (Apysbl). OnpeaesneHHoe 3Hau€HHe AJs1 JOCTHIKE-
HHA ONTHMAJbHOTO TeMIEPaTyPHOro peXnma NJAaBKH HMeJO NPHCYT-
cTBHE B LINXTe Le04HbIX MeTaanoB (Na, K, Ca), urpasumux poJib Ka-
TaJan3aTopoB. Jlast 3THX UeJsefi B KauecTBe KOMIIOHEHTOB TOIJIHBA
HCTIOJB30BAHCh KOCTH KHBOTHBIX, TpaBbl M np. PaboTa miaBHJIbHBIX
arperaToB IO JaHHBIM CIIEKTPOB NPOXOJH/IAa B HATPO-KaJIHEBOH cpeje
NpH NOYTH MOJHOM OTCYTCTBHH KaJjiblMs. BO3IMOXHO, KaabLUHEBble MH-
HepaJibl, NoNajaBlide B LIHXTYy H3 KOCTEeH MHBOTHBIX, TaK¥e y4acCTBO-
BaJiu B npouecce niaaBxkH. Tepmorpammel 3, 5, 8 (puc. 14) 3apeructpu-
poBaJiH 3HIOoTepMHuYeckHe 3¢dekTol B obmacTH TeMmnepatyp 650—
750°C (B okucautenbHoil cpene) u 850—950 °C (B HeATpasbHOMH),
COOTBETCTBOBaBILHE peaKUuH auccounauuu kaapuura CaCOz;—CaO--
+CO,. Okucb KaJdbUHMs MOIJIa C TE€YeHHEM BpEeMEeHH (HCYMC/SAeMbIM
THICSIYEJIETHSIMH) B BH/JE BOAOPACTBOPHMBIX CO€JUHEHUH BBIHOCHTHCS
M3 WJIaKoO6pasHbIX MacC MNOANOYBEHHBIMH BOLAMHU.

{TonyyeHHble HAMH aHAJUTHYECKME XapaKTEPHCTHKH TOMJIHBHOTO
6ananca TensoBbix meyed (noc. Atacy) B ONpeleseHHOH CTemeHH
coraacytoTest ¢ uccaenoBanusvu C. C. UepHukoBa Ha MeJensiaBHJIb-
HaX B paiione r. Crenusik (Cesepubiit Kazaxcran) [131].

Taxum o6pa3cMm, 3KCMCPHMEHTANbHBIMH JAaHHBIMH YCTaHOBJEHO,
UTO LpeBHsis MeTaJunyprus llentpasnpyHoro Kasaxcrana (MenensaBuiIb-
Hex kommaekcoB Artacy, Keskasrana, Byryaer, Ulopranaei-Bynaka
H [ip.) 6asupoBajach Ha PacnpoCTPaHEHHBIX M JOCTYHNHBIX JJIsl OCBOE-
HUSI pygax pasHOrG MHHCPAJNbHOrO COCTaBa: OKHCJEHHBIX (MaJaXHT,
a3ypur, KYNpHT, XPH3OKOJJIA,*UEPYCCHT), CYAbGHAHBIX (XaJbKO3IH,
XaJbKOMHPUT, KOBE/IJHH, GOPHHT, GPOINAHTHT) H CaMOPOAHOH MeaH.

TOUKH 3PCHHS NPOM3BOICTBCHHBIX 3aTPaT OKHCJIEHHble (kapOoHaT-
Hble) MejHble pyAbl GblIM GoJlee IKOHOMHUHBL B CPABHEHHHU C CYJIbOH-
HBIMH, MOCKOJbKY MX MUIaBKa (oforallleHHe) mpoucxoguna 1npH Gosee
Hu3kux Temnepatypax. A3ypuT, MaJaxur U Ap., KaK.yXKe TOBOPHJIOCH,
B npouecce mnasaeHds upoxoauaM ¢asbl AernapaTaudu (yaajaenie
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BOJABI) H AHCcoUHalHuu (ylasJeHHe yrJEeKHCJIOro rasa) c reHepaiuen
o00orallleHHOTO MeJbl0 TOJYNPOAYKTa — KyHPHTa IIpH TeMIepaType
320—550 °C u Tenopura — 500—650 °C. Ob6a okcHIa JerKo BOCCTa-
HaBJIHBaJHUCh A0 MeTaJjljla OKCHAOM yriaepoja M BOAODOAOM NPH TEM.
nepatype 450—>550 °C. IIpuponuble 06pa3oBaHHst CaMOPOAHO# MERH
TEDMUYECKOM Ipollecce CcHayaJa [0/JBEpraJuch. OKHCJIEHHIO (Mpy
400 °C), uto npHBOAUIO K 06pa30BaHHIO KYNPHTa M TEHOPHTA C HOC/Ie.
LYIOIIUM uX MiaaBaeHueM. M3 -cynpduIHBIX pyA myTeM CJIOMKHBIX MHO-
rodpasHbelx npeo6pa3oBaHuil HapsAAy ¢ JPYTMMH IOJydYaaHCh T€ XKe
KOMIIOHEHTBl MJIaBKH, TOJbKO IIpH Gosiee BBICOKMX TeMmiepaTypax
(750—840 °C). Hanpumep, nepepa6oTka xaabkosuuosbix (CugS) pyx,
HaHGosiee GOraThiX Melblo, MPOXOAHJA COIVIACHO MOKa3aHHAM KDPHBBIX
JTA u notepu Beca tepmorpaMMbl 5 (puc. 14). MuTeHcuBHBIA 3K30-
TepMHUYeCKHH NMHK npH Temnepatype 550 °C cOOTBETCTBOBaJ OKHCJE-
HUI0 Xanapko3uHa no peakuun CusS+0;—>CuSO4+CuO ¢ BO3MOKHBI M
B3auMogeiicteueM CueS n Cu,SO4 dHgoTepmHyeckasl oCTaHOSKa Mph
820 °C 6blma o6ycjoBjeHa JHCCOLHAlMEHl XaJbKO3MHA Ha KYHPHT
(Cup0), tenopur (CuO) u SO;. [anabHeiillce HarpeBaHHE NMPHBOAHIIO
K YK€ HM3BeCTHOH cHTyauMi o6pa3oBaHHd - MeTajiuueckoit mepm. [Ipi)
nepenJaBKe XaJbKO3HHOBSLIX Py HMEJO MeCTO elle H B3aUMOAEHCTBHC
KynpHTa H TEHOpHTA C XaJbLKO3MHOM, OCYLIECTBJSIBIIEECS B TaKOM
ciayyae 6e3 yuyacTHst kuciaopoaa. Menp BoccTaHaBIHBaJaCh COrVIACHU
peakuun 2CusO+CueS =6Cu—+S0,; 2CuO+CusS=4Cu+S0,. Ilo
JYYEHHYIO YeDHOBYIO MeJb cuhilau npoctoii npokoBkoit (nmo C. C. Hep- !
HukoBy) [2]. B mamem npencTaBieHHH mpouecc AOMJIABKH MeLU RPOHC-
XO/MJI B HHOM BapHaHTe, 0 ueM OyAeT CKa3aHO HHUXKeE. ’

JlpeBHue MeTasNNyprH, no Bceil BepOSITHOCTH, HCIOJb30BAsMU B MpL-
u3BOJACTBE ‘liaubosiee GoraThle MelHble pyAbl. ¥CTAHOBJIEHO, YTO B Py-|
Jax JpeBHHX MecTopoxaeHuil KaszaxcTaHa cofep:kaHHe MeIH JOCTHI--
n020—509% (pyanuku Ycnenckuii, )Keskasran, Kenkasran, Kapkapa-
JauHckHe u BasHayabsckue mectopoxiaenus,, Casik u ap.). Ho co Bpemc-
HeM GoraTtble MeJHBIE 3aJieKU MCTOWAJHCh. [T03TOMYy B GOJBLIHHCTB:
clyyaeB mepej MeTa/UypPrHUecKOod MJIaBKOH MPOU3BOAHJIOCL OOOrd-
LIeHHe pyAbl, T. €. yaaJeuHe H3 Hee OCHOBHOH Macchl MyCTOH HOPOAD,
(xoTopasi UIla, BHAMMO, B KepaMHYECKoe IPOH3BOACTBO) H MOCAEAYIC |
iee ee npobiuenne. O6 3TOM CBHUAETENLCTBYIOT HAXOAKH CIIEHHAJIM3H:|
POBAHHBIX KaMeHHbIX OpYAHH — MecTHl, Kaina, OTOOHHHKH, MOJOTKH.
CTYNKH, TEPOYHHKH — B MeCTaX IJaBKH MeTajjaa, pyAopaspaboTok i
COPTHPOBOK CHIpbEBOTO MaTepHaJsa. 3aUKCHPOBAHbl H NMPHEMBI JpeB-
Hero QuoTauHonHoro oforalleHyss pyjl, OCHOBAHHOTO Ha pa3JaHuHO)
CMaYyHBa€MOCTH MyCcTOH MOPOJBE H MEAHBIX MHHepaJoB Bojoll. Konoz-
Ubl A JIOTalHH MeAHBIX pyJ OblM o6HapyKeHBl Ha JKe3kasraHcKuY
H ATacycKuX MelenJaBH/bHAX.

Eciru cpaBHUTL npoliece BHIMJIaBKH nepBHIX MeTaJ/UIOB U3 pynknpeE’
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HHM 4€JGBEKOM C TAKOBBIMH M B Ne4aX COBPEMEHHBIX MeAeIaBH/Ib-
HBIX 3aBOJIOB, TO B LI€JIOM MOXHO YJIOBHTb aHaJIOTHIO NPOBEAEHHs Me-
TaJaypruyeckux onepaunii. [Tonydyenne Meau U3 pyA OCYLIECTBJIS/IOCH
ocaedoBaTenbHo 1o obllell cxeme: 1) oboralleHude pyabl (moJaydeHue
KOHILeHTpaTa), 2) o6KHI pyabl I KOHLEHTpaTa, 3) NJIaBKa u MOJyye-
HHe 1ITefHa, 4) KOHBEPTHUPOBaHHE IUTeHHA U NOJyYeHHe 4YEPHOBOH
menu, 5) padunuposanue memn [116, c. 41—50]. Jpestuit crnocob
BBHIJIABKH MenH, 63 COMHEHU s, COOTBETCTBOBAJ B NPHOJIHKEHHBIX Yep-
TaX MHPOMETAJIyPTHUECKOMY, T. €. BO3JeHCTBUIO BLHICOKMX TemIepa-
Typ Ha MeJAuCTble MaTepuanbl. [Ipu 3TOM MPOHCXOAMJIO HX MUIABJEHHE.

" Mgl YyCTAHOBHJIHM LIMPOKOE HCIOJNb30BaHHe B APEBHEH MeTaJlypruu
Hapsily C OKHCJIEHHBIMH CY/JbGHAHBIX PYA, COAEpHKALLUX B OOJBIIHX
KOJIMUECTBAX Kesle30 (3HAUHTeJbHOE YHCJO CYJbGHAHBIX MeCTOpOXKAe-
uuil llentpanbHoro KasaxctaHa iaxoausaachb TMOJ «XKeJE€3HOH UL
no#i») [24]. Ilpu ero OTCYTCTBHN 2KeJe3Hble MHHEpaJbl A06ABISINCH
B KauecTBe ¢ioca.

Kak B ApeBHOCTH, TaK U B COBPEMEHHOM NPOH3BOACTBe 0GOJbILOE
MECTO B IHpOMeTaJlypruueckoii o6paboTke MeAHBIX pyJ 3aHuMall
0GKHI CyJab(hHAHOIO Chipbsl — NIPOLECC HAarPeBaHHUs B OKHCJ/HTENbHO-
KHcaopoaHol atMocdepe. OGKHUr TIPOXOAMI mpu Temnepatype 320—
400 °C, B pe3yabTaTe 4€ro UMeJH Mecto ciaepyiouue peakuuu: CusS+-
+1,502—>CUZO+SOQ; 2FeS+3,5O2—>Fe203+2802 [17. C. 43] Takum
06pa3oM, oCyLIeCcTBJASJIOCH YACTHUHOE HJIH MOJHOE OKHCJeHHe cyJ/ib(dH-
noB (ynanenue He meHee 30—759% cepnl). OG6pasyiomuecs rasbl —
cepuucrelii anrugpuy (SOg) yepes3 razoorBojbl U 3aTeM Tpy6y BhiGpa-
ceiBasiuch B atMocdepy. OnucaHHBIA mpollecc OKHCJAEHHS CyJab(UIOB,
KaK yKa3blBalOT apXeoJornyeckue uctounuku [136, c. 16; 27, c¢. 97; 138,
c. 153], BeposaTHO, fonoaHscs 00KHIOM PYAB B Kydax IJs yJdaNeHHs
H3 Hee cepbl; TAKHMU NIpHEMaMH elle HeJaBHO NMOJb30BaJHCh Ha YpaJe
u B €ubupu (XVIII B.) [6, c. 87]. ’

Ozpa M3 pa3HOBHJIHOCTeH 06KHra B COBPEMEHHHIX Neuyax, B rpy6oM
TPHOMHIKCHUM  CXOJHAas ¢ MOAOGHBIMH IpoueccaMH B JPEBHHUX, —
arjoMepupyrouuii o6xur. [IpogyxT o6xKHra — arioMepaTt — MOJMyCNeK-
Iasicsi OKyCKOBaHHAsl CMech, ClIeHHAJNbHO NPUTOTOBJIEHHAS AJs MJIABKH
B axiHblX meyax. A. X. Maprysian npu packonkax OJHOH U3 aTacy-
CKHX meyeli (6pOH30BOTO BeKa) OOHApyXHJ B Heit npumepHo 20-kH-
JIOTpaMMOBYIO chiekliyloca wuxty [79]. [Ipu armomépauuu npoucxo-
AAT XHMHYeCKHe M (H3HYeCKHe TIPeBPAlLCHHS] KOMIOHEHTOB ILHXTHI.
OxHcaienne cymbdunos, AJsilleecss HECKOJIbKO 4acoB, CONMPOBOXKAAETCS
BbIle/IeHHEM TeNJla, HarpeBalollero IHXTY [AO TeMIepaTyphl, MPH KO-
Topoi 06pa3yloTcsi JIerKOMJIaBKHE COeJHHEHHSI OKCHAOB MeTaJlJIOB.
I locneanue pacn/aBasIOT H UEMEHTHPYIOT YaCTHYKU OOOXKIKEHHOM LIMX-
Thbl B OXHOPOJHYIO Maccy.

IMeun, B KOTOpHIX NMPOBOAHNACH APEBHAs MJaBKa MelLH (NpHMepoM
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MO2KET CJYKHTb NpeacTas/ieHHasi Ha puc. 10), no cBoeMy yCTPOHCTB)
W NpHHUUIAM paboThl B O'leHb OOLEM NPHMHTHBHOM BHJEe HAallOMHHAIO1
COBPEMEHHYIO IIaXTHYIO Neyb. FIMEHHO 1IaxTHas Meyb SIBJASAETCSA OAHHN
H3 CTapedllnX THIOB METaJJlyprHYecKOro arperarta, npoliefuiero AJH
TEJbHYIO 3BOJIIOLHIO B pa3Mepax M KOHCTPYKUHHU. MaMeHuaach H AyThe
Basi TEXHHKA OT PYYHbIX MEXOB A0 CJOXHBIX BO3JyXOAYBHBIX MalUHH
IHlaxTHas meub npeacraBiasieT coGOH arperaT, NOXOXKHH Ha LIAXT)
KPYTJI0A HJIM NPAMOYTONbHOH (OPMbI, B KOTOPYIO CBEPXY 3arpyKaercs
IUMXTa, CMECh PYAbl, (GJIIOCOB H TOMJHBA, 2 UePE3 OTBEPCTHE B HHIKHEE
4aCTH BJyBaercsi BO3AyX. EciiM B coBpeMeHHBIX neuyax cKaThlil BO3AY:
fI0a€TCA CHU3y BBEPX, NPOHHM3BLIBAs IIUXTY, TO B JApeBHHX (moc. Ata
cy, MbIpXKHK) HaM 3HaKOMbi 1Ba BapHaHTa BO3JyXOAYyBHbIX yCTPOHCTB
Hau6onee pacnpocTpaHeHHasi pa3HOBHIHOCTh (moc. Atacy) — MOAQu:
BO3llyXa 4yepe3 oOMa3aHHYI0 OrHEyNOpHOH TIJHHOH TpyOKy (AMaM
nopsAka 10 cM), cnHpaJbHO MO CTEHKe ONMOSICHIBAIOLLYIO OTHEBYIO Ka
mepy. [lpyras ¢opma (moc. MbIp2KHK) —pacnoJIOKeHHbIH N0 epHMeTP)
cBOAa Kamephl (Ha ray6uHe 60—70 cM) KoJbLeBO# KaHaJa (AHaM
10—15 cm) c orxoasumumMyu BHH3 TpyOKaMH. Bo3ayx uepe3 ¢ypMeHHBI
OTBEPCTHSl NPYU. NMOMOILH pYUYHBIX MEXOB CHapyXH HNeuydH HarHeTaJcs
BHYTPb uepe3 BO3AyXONyBHYI0 cucreMy (puc. 16, B—B). das cosaa
HHSl TATH B BepXHEH YyacTH MeyH yCTaHaABJAHMBAJaCh OTBOASLLAS NEYHbIt
rasol Tpy6a — aniMoxon (puc. 16, I' —TI'). [as cpaBHeHHS:: JPEBHSs
neyb (sIMa KOHycooOGpa3HO#l (opMBI) HMesNa ABYXMETPOBHIH JHaAMET]
H TNOJYTOPaMEeTPOBYIO IlyOHHY, COBpeMEHHAsl IIaXTHasl NMeyb — BHICOT)
5,8 M, wupuny — 1—1,6 M, nioiaas B obaactu pypm — ot 4 go 26 M-
B 3aBHCHMOCTH OT BHJAA NJIaBKH H nepepabaThbiBa€MOT0 CHIPbS.
OcCHOBHBIE NPOLECCH, MPOTEKaBIIHe B NeYH,— 3TO FOpPeHHEe TOMJIHB:
M Tepc/laya Temsa LIHXTe 'OT NMPOAYKTOB IOpPeHHsS, XUMHUYECKHe peak
LUHH B UIHXTE, NJIaBJE€HHE IIMXTHl U Apyrue ¢pH3HKO-XMMHUYECKHe Ipeod
pasoBaliHs B Hel, lIJako-u LITefHOOOpa3oBaHHe. B kKauecTBe 1006aBOI
(¢itocoB) uallle BCero MCNOJAb30BAJNHCh H3BECTHSAK, KBAapLEBBIH MECOK
JKenesiasi pyia B 3aBUCHMOCTH OT HCXOAHOIO XHMHYECKOTO H MHHEpa
JIOTHUECKOTO COCTaBa Chipbsl. JJaHHBIMM NPOBEAEHHBIX HAMH aHAJH30!
(Tcpmorpaduu, CBETOBOH M 3JEKTPOHHOM MHKPOCKONHH) B LUHXT
JAPEeBHHX MJIAaBOK, KaK y¥Ke yKa3blBaJoCh, 3a()HKCHPOBAHO MPHCYTCTBH!
KB3apua H XKeJje3a, BHAHUMO, BBHIIOJHSBIUHX pOJb (JIOCOB, a TaKke ca
MODOAIOH MeaM, a3yprTa, MaJlaXHuTa, KyIpHTa, TCHOPHTA, XaJbKOMHPH
Ta, XaJlbKO3HHA H Ap. — OCHOBHBIX KoMIIOHeHTOB. [Ipu 3aropanuu Ton
JliBa MaTepuanbl WHXTH Harperalorcst no 650—850 °C u nepemerun
Batotcst [90, c. 83]. Heobxoaumas temnepaTypa QOCTHraeTcst 3a cue
BO3TOpPaHUs caMiX CcyJbhHLOB. IIpenBapHTeSbHO O60XKMEHHAS LIMXT.
JAyulIe MOATOTOBJIEHA K NJaBKe, H3 Hee C MEHbLUIHM PacXolOoM TOIJIH
Ba nosyuyaercst 6osiee OOTATHIH IUTEHH, yeM NPH NJaBKe ChIpOi Heo60XK
JKEHHOU INMXTHl. 3a cueT TelJia OT FCPeHHS TOMJIMBA H TEMJOBBIACJSIO
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Puc. 16. Cxemaruueckoe H300pakeHHe IpeBHEH METAJlLyPrHYECKON
neyH wWaxTHoro THna (moc. Aracy)

KX (3K30TEPMHUECKHX) peaKUUHd OKMUCJIEHHs! CyJbdHIOB MPOHCXOLHUT
MiaBjaeHve WHXTH. [IpH OTCYTCTBHH 3HAUMTENBHOO KOJIHYECTBA TYy-
rONJIaBKOH MycTOH MOPOAL MJiaBJEHHE TNpPOUCXOAHT OBICTPO, TaKkHEe
cyabduanl, xak nuput (FeS) u venunlit  koauegaH (CuFeS,), pac-
MIaBJSIOTCS NMOUTH MPHOBEHHO ¢ BblaeseHneM cepol [90, ¢. 99]. B cay-
Yae TyromnaBKOH IIMXTHI, COJACprKalllel MHOIO KpeMHe3eMa M IJIHHO3e-
Ma, Jierkon/iaBkue CyJabQHABI, MJIaBsACL Ha MOBEPXHOCTH, CTEKAalOT C
HEKOTOpBHIM 3aMe/lJIeHHeM C LIepOXOBATOM MOBEPXHOCTH LIMXTHL. JKHI-
KHEe TIpOAYKTHI MJAAaBKH — IUTEHH M LIJIaK — pPa3AessIoTcst Ha ABa CJ0s
Mo ynenbHOMYy Becy H3-3a B3aHMHON HepacTBOPHMOCTH M HecMellHBae-
MocTtu., Bosiee Ts»KeablH LITEHAH ONMyCKaeTCcst BHHM3, UIIAK »Ke pacroJa-
Faercst nag num. Hlnak, npeacrasasiouiuii coboit cnias nopogoobpa-
3ylowux munepasios u okucu xkesesa (SiO,, Al;O3 u FeO), biGpacsl-
: ~
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BaeTcsl B OTBaJ. B wTeliiie ke KOHUEHTPHPyeTCs H3BJAEKACMBblH Me-
TaJJ — Melb. B 3aBHCHMOCTH OT XMMHYECKOrO H MHHEPaJbHOTO CO-
CTaBa MCXOJHOTO ChIpbsi MJIABKH GBIBAIOT ABYX THIOB: |) BOCCTaHO-
BHTEJNbHAs, TJe MaTepHaJOM SIBJSIOTCSI OKHCJIGHHblE MeJHble pYABI, —
C NMOJyYyeHHEeM YepHOBOH MeAH U 2) CEepHUCTBIX MEAHBbIX Py —Ilia
wtefiH. B npeBHeM MeJen/iaBH/JIbHOM MPOH3BOJACTBE MJaBKa OKHCJEH-
HBIX MEIHBIX PYA MOJIyYyH/a ellle Ha3BaHHE THreJbHOH, TaK KakK M/1aB
MeaH cobupaJjics B THIJe Ha AHe mneud [79, c. 181]. Taxkas niaapxa
OCYyLIecTBJS/1aCh AOBOJBHO NIPOCTO MPH HEBBICOKMX TeMmepaTypax
nopsiaka 450 °C.

3axmounTeNbHble 3Tallbl MJIABHJIBHOrO jJesa — H3BJeyeHde 4epHOo-
BOH MeIM M ee OUHIIeHHE — NPEeJCTABJSIOTCS OMNsiTh Ke 110 aHaJoTHH
C TEXHOJIOTHell COBpEMEHHOro MeJHOJMTEHHOro nponsBoacTBa. [Ipouecc
nepepaboTKH LITEHHOB OCYUIECTBJAJCS MOJOOHO 1eHCTBHIO B KOHBEP-
tepax [117, c. 45]. PacniaBieHHbI B pe3y/bTaTe TepMHuecKoit obpa-
6oTkH WITEeHH MojaBepraJjcs NpPOJyBKe BO3LYXOM, UYTO NPHBOAHJO &
peakufdd OKHCJIEHHS CyJb(HAOB C BbIJEJEHHEM CEpHHCTOTO Tra3a
S0,:2MeS+30,+2Me0+2S0,, rae Me — MeTansn (xeje3o, CBHHEL
UMHK, Meab W T. A.). [IpoaykThl 3TO# mepepaGOTKH — YEpPHOBAsT MEA:
M 1IaK. DTOT NpoLecC Ha3blBaeTCs KOHBepTHpOBaHHMeM (6GecceMmepo
BaHHeM) wTeliHOB. IIpuCyTCTByIOLHe B pacnjiaBe MeTaJlJibl OKHCJSIOT:
Csl, HO HE OJHOBPEMEHHO, a B COOTBETCTBHU C BEJHUHHAMH HX CPOACTBE
K KucJopony u cepe. [To 3ToMy CBOHCTBY cHauaJsia OKHCJ/seTCs CyJabdH S
JKeJse3a, 3aTeM OH, B3aHMOAEHCTBYSl ¢ KBapLeBmM ¢aiocoM, obpa3ye
TaK Ha3blBaeMbli KOHBEPTEepHBIH ILIJaK — cHAMKar xejesa (2FeOX
XSi0y), xoTophifi yaaasercs B orBaJ. [loc/ae 3TOro MPOHCXOAHT OKHC
JeHue cyabbuia meau. Ilpu nanbHeflueir mpoayBKe OCYLIECTBJAETC!
B3auMojeiicTeie okcHAOB U cyabdpupoB wMmenu 2Cu,O+CupS—6Cu-
+SO; ¢ o6pa3oBaHueM MeTaJjauyeckoil (uepHoBO#i) Menu. OKHCJ/IEHH
cepbl M xeje3a obeclneyuBaeT MOAJLEPKAaHHE TeMIepaTyphl' B Mpeae
aax 1250—1350 °C [117, c. 47]. Ha mocenenun metaanypros Arac
B apceHaJie CPeJCTB NPOH3BOACTBA BOIH3HU NMeuell oGHapyKeHHl yCTpPOl
CTBa JJIsl COAEpPIKAaHHsI MPOAYKTOB MEPBUYHOH MJIABKH — MPSIMOYTOJIE
Hble TJolaikH (maatdopMbl) pas3MepoM nNpHOJH3HTENbHO 24 M2
CHMMETPHYHO pAaClOJNIOXKEHHBIMH sIMKaMM — JyHKaMd  (ZuaM. 2-
4 cM), 3aNOJHEHHBIMH TJIOXO OYHIUEHHBIM OT LIIaKa MeTasuioM [4¢
c. 140; 50, c. 40 u 44]. IlouaTHo, 4yTO 3TO NpHcHocobneHUs AJsi c6op
H XpaHeHHs 4epHOBOH MeAH. MHOrosipycHOCTb paclOJIOXKEHHS JIYHO
CBUAETE/IbCTBYET, BO-NEPBBIX, O NJHTENbHOCTH INPOBOAHMBIX 31€C
MeJelJIaBHIbHBIX paboT H, BO-BTOPHIX, O JOBOJbHO CJIOXKHOH# CHCTEN
NPOU3BOACTBEHHOH CTPYKTYyphl KOoMIIeKca Aracy.

[TonyyenHass Melb CONEPKHT NMPHMECH, IJIaBHBIM 06pa3oM xeJes.
cepbl M KHCJOPOJA, a TaK¥Ke HHKeJs, K06asnbTa, CYPbMBI, MBIIbSK
CBHHIA, BACMYyTa H APYruXx MetaJJjoB. Takas Meab objanaer CBOMCTB:
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MH HH3KOCODTHOTO MeTaJjljla, ee ellle Ha3blBAlOT YepPHOBOH MeAbIo
[138]. HanGonee mpuemyeMbiM [Js OYHMIUEHHA MEJH B JApEBHeil Me-
TaJJIyPFrUH MOXKHO CUHTaTh METOJ OTHEBOTO padHHHPOBAHHSA, UIHPOKO
MpUMEeNsieMbIH H B COBpeMEHHOH mnpoMbiieHdocT '[117, c. 48].

ITpn orHeBoM pacHHHPOBAHHH YEpPHOBYIO MeAb OKHCJSIOT BO3AY-
XOM (BO3MOXHO, MPOAYBAIOT), nmpouecc uger no peakuuu: 4Cu—+O,=
=2Cuy0. O6pasyomascsa 3akucb Mein Cu,O (KympHT) pacTBOpseTCA
B XHAKOH MeJH, fIBJSSACH NepelaTYHKOM KHCJIOpoJa K MpHMecsaM Mo
ob6uleit peakuuu: Me+Cu,O=2Cu+MeO, rge Me — metaun (XKeJae-
30, HHKEJb, LHHK, CBHHeL, 0JO0BO, BUCMYT H jAp.). O6pasosaBuinecs
OKHCJIBI MpHUMeceH BCINJBIBAIOT H OTLIJIAKOBBIBAIOTCS. TpyAHOPACTBO-
PHMbIMH TMPHMECSIMH CUMTAIOTCS HHKEJb, MBILbSK U cyppMa. Has yaa-
JIEHHsl PACTBOPEHHBIX ra3oB H OCTaBIUGHCH 3aKHCH MeAM Iocje CHs-
THSl IIJIAKOB B PacH/aBJEHHBIH MeTaJJ [MOTPYXKaloT ChIpoe JepeBo.
[Ton peiicTBueM BBLICOKOH TeMmilepaTypbl ApeBecHHa IOABepraercs Cy-
XOH NeperoHke, BblAeJssE BMECTe ¢ NMapaMH BOABl JIETyyHe yIrJIeBOAO-
pO/bl, BOAOPOL H OKCHA yraepofa. DTH raszoobpasnble NMPOAYKTbl BbI-
3bIBAlOT NMepeMelllMBaHHE IKUAKOH MelH (BCKHNaHHe), 4YTO Cnocol-
CTBYET BOCCTAHOBJIEHHIO MeAH M OblcTpoMy  BhITecHenuio SO, [90,
c. 112]. IMonyuennas takum o06pa3oM (METOAOM <«APa3HEHHsI») OuH-
Il€HHAs MeJb MOJIeXKHT pPa3J/UBYy B JuTeHHBle DOpPMBbI (FIHHSIHBIE, Ka-
MEHHble, MeTaJj/IHueckHe), a ¢ fo6aB/jeHHeM JIerHPYIOIHX KOMMIOHEH-
ToB obpasyer 6poH3y. Meap 1 ee cnsiaBbl ¢ APYTHMH MeTajJaMH
(O6poH3a), Kak H3BECTHO, CHIIPaJ{ CTOJNDb 3HAYHTEJNBHYIO POJIb B HCTO-
pPHH pa3BHTHA OOLLECTBA, YTO HMH 11a3BaHBI LeJble SMOXH.

MEJEMABHJIbHU ATACY

PaHee yxe oTMeuaJsioch, YTO TeYH B JPEBHHX MACTEPCKHX HMeJH
pa3Hble pa3Mepbl, KOHCTPYKIHIO M Ha3HaueHue [49, c. 139]. [Ipouece
MJIaBKH NPOXOAHJ B HECKOJIbKO CTalHi, MOITOMY U NEUH CJAYKHIH pas-
JIHYHBIM LeJM: AJs 062kidra pyAabl U yrJs, BHIIJIABKH YepPHOBOH MeIH
1 ee paduHHpoBaHHus. Ha mocenennsx )Keskasrana u Atacy o6Hapy-
JKEHbl KaK CPaBHHUTEJNBbHO IPOCTHIE, TAK U BECbMa CJIOXKHbie TelJOBbIE
ycrpoiictBa. Tak, aTacyckasi neub BocbMepKooOpa3HoOH ¢opMbl nmesna
JABe KaMmephl: 6oabwyio (auam. 1, 2; ra. 0,5 'M), cayKHBIIYIO, BepoOAT-
HO, AJISl THreJbHOH NJ1aBKH, H Maayio (Auam. 0,8; ru. 1,1 M), BBITOJIHSAB-
1yl poJib ycThs — nogaysata [50, c. 30]. Takue meuH, no npeanoso-
JKEHHIO apXeoJIoroB, MPUMEHSJIUCh 1JIsl MJAaBKH MeNH M3 OKHCJIEHHBIX
pya aubo 1151 NPOBELEHHS NPOLECCOB, CBA3aHHBIX ¢ paHHHPOBAHHEM
Mend. O6Hapy»KeHBl ¥ KDPYNMHbIE TENJIOBble arperaThl ¢ KOMIJIEKCHBIM
BeleHHeM Bcex onepauui. Ha pucynke 17 mpeacraBieHO «CXeMaTH+
uyeckoe» H306paKeHHe (parMeHTa MeNenJaBHJABHOTO KOMILIEKCa 5 ¢
aByms meuaMu — 7 u 8 [50, c. 41].
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- Puc. 17. CxemaTHueckoe H300paxKeHHe ¢parMeHTa MeJeMJaBHJBbIOrO
KommJekca 5 ¢ meyamu (moc. Aracy)

PeKOHCTPYKIHsSI OJHOH M3 3THX Tneueil npeacTasjeHa Ha pHuc. 18
[49, c. 140]. OcHoBy neuu cocTaB/isijia OrHeBas Kamepa — siMa KOHy-
coobpaszuoit popmbl (11, paspes neun, 1), o6MasanHas TONCTBIM CJIOEM
orHeynopHoil rauubl  (10—20 cm) (puc. 18, III). B neup mocaoiino
3arpyKaJjiuch pyJAHble, HepyAHble MaTepHaJ/Jbl H TONJHBO (ApeBeCHbIH
yroJib, TPaBbl H KYCTapPHAKH, KOCTH JKUBOTHBEIX). CBepxy meub TOKpHI-
Ba/Jach KaMEHHBIMH MJHTAMH B BHAe cBoJa, 3aTeM Aejajacb [JIHHA-
Hast oOMa3ka. B naJabneitineM onepaiHsi no 3arpyske Ie4yd TOMJIHBOM
H CbIPDbEM OCYILECTBJASJACL YCPE3 BEePXHIOI0 MPHIPY30UYHYIO [MJIHUTY.
ITeun B apeBHMX MacTepckux Artacy MMeaH 3HAuUTEJbHbIE pa3Mepbl
(mnam. 1,2 —2,5 M, rn1.0,8 — 2,9 M), no3TOMy 1OCTHIKEHHE Temmepa-
TYpBl MJIABJAEHHS PYABI, KaK yXe TOBOPHJOCH. SIBJISJIOCH CJI0XKHOH 3a-
Rayedl naxe NpH 3PPeKTHBHBIX (aOCaX, CAEAYyeT yyeCTh TaKkKe TPy-
ROEMKOCTb A00BIYH M MOATOTOBKH TOIHBA. PaboTa waa Ha MpUHyIH-
T€JNbHOM AyTbE, BO3AYXOAYBHBI Kanasa (3) B BHAe HersayGoKOro xe-
JI06Ka, 06Ma3aHHOrO OTHEYIOPIOH TJIHHOM, BCTPOGHHBI[] B CTEHKY MeEYH,
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Puc. 18. CxemaTHueckoe H300paxeiine ApeBHEH MeTa I 1ypriucckoii leyH ¢ noce-
achus Aracy: 1 — Bua cepxy; 11 — paspes neun; 11T — orucsas kamepa
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cnupajco6pasHO ONosChIBAst €¢, uepe3 dypMeHHoe OTBEPCTHE BBIXOAHJI
y OCHOBaHHSI, COEJHHSACH C MEXaMH AJs MOAAyBa Bosayxa. [ljs co3na-
HHsI TSITH H OTBOJA MEYHBIX ra30B M3 KaMephbl MeYH HCXOAHJIa KOHCTPYK-
UMs B3 BHIe Kananaa-aeiMoxoda [5], yrayGienHoro B 3eMJi0 Ha 15—
10 cv (wup. oxkoso 40 cM), NOKPHITOTO CBePXY B BHAE ABYCKATHOH
KpbiUIH HeGOMBIIMMH TVIHTaAMH H 06Ma3aHHOTO ranHOH. [IBIMOXOA GBI
JAOBOJILHO JJHMHHBIA (4—12 M) M 3aKaHUMBAJCsi HEBBICOKOA TpY6O#, o
yeM CBHAETeNbCTBYIOT TJIMHOGHTHBIE OCTaHKH. B psjge ciayuyaes oT
IbIMOX0J1a LM pa3BeTBJEHHS, BLINOJHSBIUHE, Kak NpejnoJaraercs,
poJb TEMJOOTBOAOB (AJs oborpeBa NOMELIEHHH, CYLIKH ApOB, TEIJIO-
Boit 06paboTKH KepaMHMku M ap.). CTOJb AJHMHHBIE JBIMOXOAbl AeJja-
JIUCb, BHANMO, AJS TOrO, YTOOBl OTBECTH KaK MOXKHO JaJjibllie SAOBUTLIC
cepuuctele rasel (SO;), BoIJeSABIINECS BO BpeMs MAaBKH CYJbQHUIAHbBIX
pyaA.

[TpousBoacTBeHHBI npouecc. npoxoausa nosranHo, Ilepen Havaaom
IJIaBKH pyra NojaBeprajach COPTHPOBKE IyTeM OTAeJEHHS DPYyAHOR
¢as3bl oT nvcTodl mopoabl, a 3aTeM japo6uiaachb. TensoBas o6paboTka
(mepBHYHAasl) CJYXKHJAA CPEICTBOM Je3UHTErpaluu pyAbl (OKHCJ/EHHE
cynbdHuIOB H yaajeHue cepol). [Ipn panbHeilleM HarpeBaHuH MPOXO-
AMJIO TJaBJEHHC TOJbKO OKHCHO-KapOOHATHOrO ChIpbSl  (MaJsIaxHT,
a3ypHT), B caydac ke CyJb(PHUAHBIX KOMIOHEHTOB (XaJbKO3MH, XaJb-
KOTHPHT) JIMIUL HeboJbllasi HaCTb MeTaJJa B BHAE IJaBa Llja Ha JHO
neuu, rae B yraybseHuu Oblj yCTaHOBJEeH Tureab [2]. YcrtaHoBKa H
BbieMKa THIJISi MPOM3BOAMJHCL uepe3 OOKOBYIO pa3GOpHYI0 TJIHTY.
OcHoBHas yacTb MeTaJjlla OCTaBaJ/achb B NOJNYNPOAYKTe (CMeChb KyNpH-
Ta ¢ TCHOPMTOM), KOTOpbIi B AaJibHeHIIEM ONATb JKe HarpesaJcs,
ob6pasysa B pacnJsase wWITeHH M wiaak. [lociaeaHuit B oxJaKJaeHHOM -BH-
Je (BO3MOXKHO, NOJHBAJH BOAOH) MCXaHHUECKH OTAEJSJICS OT TEpMO-
obpabGoranHoii pyabl. Onepauus nNoBTOpsAAach HECKONbKO pa3. TakuM
o6pa3oM, N0 HalleMy MHEHHIO, 3JeChb HMeJ MecTo TBepAo(da3oBbli Xa-
pakrtep nepepaGOTKH pyA C LeJAbI0O HX O0OralleHHs] NPH CPaBHUTEJbHO
HH3KHX TemnepaTtypaX. O6G 3TOM roBOPSIT H HAaXOJAKH MHOTOUYHMCJEHHBIX
9K3eMIINAPOB APOOH/IBLHOTO o000pyloBaHHs Bo3Jje neueil. JpesHue
Macrepa, JIMTEHUIHKH MeTaJ/lla BeCbMa 3KOHOMHO PacXOAOBaJH TOIJIH-
BO, CBHIETEJIBCTBOM YE€MY H SIBJISIETCS MHOTOCTYIEHYaTOCTb IlIpoLecca
naaski. JonaasKky MeaH NpPOH3BOAHJHM B TOil ke meyu, rae oboraiia-
JIOCh NEepBHYHOE Cbipbe (HJIH BHIMJABJSAJIACH YEPHOBAasi MeIb U3 OKHC-
JeHnbix pya). Turenbuble eMkocTH [4] aas AOMJaBKH (padpuHupoBa-
HHMs) MEI1H yCTaHaBIHBAJKUCL B NMPUSIMKaX, o6Ma3aHllbiX TJIMHOH, B CBO-
Ae neuii (30HC MaKCHMaJjbHbIX Temnepatyp). Hekoropble neun (moc.
Atacy, MpIpxkHK) uMeaH 2—3—4 npHsiMKa /s pa3MelleHHsi BO3MOX-
HO GoJsbllero koauyecTsa Turjel. YepHoBas menb, co6paHHas B JIyH-
Kax lla creunajLHol 1Jolaike (Hepasneko oT rneyeil), o yeMm roBOpH-
JIOCh RbillE, NOANeXKala ollleHHio B 3TuX Turasax. lUaak npu gonnas-
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KC Me[i, BCI/IbIBAS B BHIC lICHBl Haj pacn/aBoM MeTaJjlla, CHHMaJcs
¥ BbllI€CKHBAJICS B CTOPOHY MJIM B LINIAKOBBIH 0TBaJ/. OQuHlleHHas Melb
¢ JernpyoulnMy 1o6asKkaMi NpH NOMOLLHM JbsiU€K pasjiuBajach B JIH-
refinbie HOPMbI, B DE3yJIbTATE YEro NOJyuyasJHChb METaJJIHYEeCKHe H3Je-
s,

Hanuiio, Takum o6pasoM, KOMIJNEKCHOe BeleHHe pabor B OAHOM
tenyoBon arperate. Oana Godabliasi neyb OQHOBPEMEHHO BbLINMOJHAJA,
KaK MHHHMVM, yeTbipe QyHKUHH: 0OXKHr pyAbl, mepepaboTKy IITEHHO-
BOH Macchl, BbINJIABKY M€y H paUHHDOBaHHe.

YuuThiBasa CMOXKHOCTb }CTPOHCTBA Neuell (TeXHHYECKyo MNpOoAyMaH-
HOCTL M ieaecoo6pasHocTb  KOHCTPYKUMH  BO3AYXOAYBHOH CHCTEMBI,
JBIMOXOAb! C Da3BeTBJEHIAMH, PAa3HOBADHAHTHOCTb pa3MeLIeHHsi THI-
Jeil 1 T. 1.), palHOHaJIbHOCTL HCMOJNb30BAHHS TeMJa (MPH yMeJOoH
9KOHOMHH TOMJIHBA), YETKVIO leJ1€HaNpaBJeHHOCTb BeAeHHs MPOU3BOLA-
CTBEHHBIX ONEPalMHd W XOpOollee KauyecTBO MNOJAY4YaeMOH NpPOLYKIHH,
MOJKIIG TOBOPHTb O BBICOKOM NpodeccHoHaJM3Me [JPEeBHHX MacTepOB-
MeTaaNypros M, HECOMHEOHIIO, 3HAYHTE/bHOH Pa3BUTOCTH NPOH3BOACTBA
MepBbix MeTaJ//0B Y NACMEH aHAPOHOBCKOH KyJbTypel LleHTpanbHOTrO
KasaxcraHna. '

MEJEIWIABHJIbHU APEBHEIO
JKE3KA3TAHA

MepnennaBuabHble neuu apesHero )KeskasraHa HMeJH psif JIOKaJb-
HBIX ocobeHHocTell. Ha mocesneHnsx npeBHUX FOPHSIKOB H MeTAaJJ1ypros
(Kpecro, Mbubikyayk, Copkyayk, AffHako/lb) BCTpeueHbl Teud pas-
HBIX Pa3MepOB H KOHCTPYKLHH, OTJIHUAIOLLIHECH [0 CBOEMY (YHKLHO-
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Ha/JIbHOMY Ha3HaueHHI0. PacKONKH »Ke3Ka3raHCKHX MeTaJlylyprHyeckHx
KoMIiekcoB npoBenenbl H. B. Baaykunckum (1945, 1947—1949 rr.)
[11—13]. Boablioit BkAaa B Mcc/e10BaHHS MaMSITHHKOB [peBHel
'MeTaJIIyprHH 3TOro paioila BHecaH Takxke pabGorel A. X. MaprynaHa
[74, 76, 77, 79] u K. U. Cartnaesa [111, 115]. Ha nocesienuun Mubi-
KyAYK <«rJHHOOHTHBbE Meud (4. 2 M, WHP. 1| M) HMeJH OTBEpPCTHSI..,
K KOTOPbIM IPHKpeNJISJHCh Hebodbline TPyOBl AJs BblXoJa AbIMa OKO-
Jgo | M BbicOTOH M 3—4 cm TommuHO#» [13, c. 122, puc. 19]. Tpyauo
6b1J10 ONpCAENHTL PAaclo/oXKEeHHe THIrJIER H3-32 CHJABHOH CMATOCTH
CBOJIOB Medyel, HO, CyAsi MO CPefOTOYEHHI0 OOJOMKOB, pa3MeliadHch
OHH Oanrke K Tpybe, UTO MOATBEPIKAANOCH TAKKE CKOIVIEHHEM yrjs B
3THX MecTaX. 3Jecb TaKxkKe 3acC/JyKMBaCT BHHMaHHe Halla BEpPCHA
(no aTacyckMM neyaM) o0 yCTAaHOBJIEHHH THTEJbHBIX €MKOCTEH B CBO-
Jle neud — 30He HauGOJIbIlIEro TeMIepaTypHOro peXKHMa, Kyaa CTeKal
M Tle OYHLIAJCsi OT MpHMeceldl paclyaB/JeHHBIH MeTaaa. ToMJaHBOM
CJYKHJ YyroJib, NMoJyuyaeMblii U3 CTCMHOM PacTHTEJIbHOCTH (B OCHOBHOM
H3 TaBoOJI'H, cakcayJja). [Torpe6HocTp (MO NpPUGIHIKEHHOMY MOACYCTY
H. B. Baaykuuckoro) Ha 15—20 kr BbINJIaBJE€HHOH MeAu COCTaBJSA-
Ja | TOHHY TpaBbl, 4TO, KOHEUHO, TpPeOOBAJO 3HAUHTEJbHBIX 3aTpaT
CHJT U BPEMEHH.

Kanenbku men, oO6HapyXKeHHble NPH pacKONKaX MNeuyH, [aBajiH
1I0JIHOE OCHOBaHHe TOBOPHTb O NJaBKe 3Aech MeTaJqna. [lpeanoJara-
JIOCb, YTO THIJIM OBLIM MPHUIOAHBI TOJbBKO Ha OAHY IJIAaBKY, TaK KakK HX
TeCcTo ObL10 pBIXAbM (puc. 19, B), ToauuHa cTeHOK 10—35 mw,
anam. 100—300 MM, rOTOBUJIUCH OHH BPYYHYIO H3 KPACHOI [JHHBI C
NpUMechbio TPaBhbl, 3aTeM o0xkHraJucop [13]. -

[TpuBoas onucaHus MefAeNJiaBHJIbHOH NEYH ¢ MocesieHHsT MUbIKY-
LYK, HeJlb3sl He CKa3aTh HECKOJbKO CJIOB 00 3TOM MaMsTHHKE, OXHOM 13
caMbix 3HauuTeNbHBIX B LleHTpasnbHoM KasaxctaHe mno MacurtabaMm
MpOBEJEHHbIX B HeM pyjonepepabGaThIBAIOIIUX H MeTaJJVPTHYECKHX
pa6ort. [ToceseHne MuJIBIKYAYK pacnosarajoch B 12 KM K I0r0-BOCTOKY
ot ueHtpa )KeskasraHa B noJiuHe p. )Ke3abl, npoctupasch Ha 700M
(wup. 50 -M). Ilo Bcelt niowaan o6HAapy>KeHbl pasHbBle [0 pa3Mepy
SAMbl Ha paccTosHHu 2—5 u 20—25 M Apyr OT Apyra, HHOr1a CoelH-

*MA-KANpORAE Amw
AroEnEsIoNe B vIw

THA BAR AP OMNBRH NEYL AnA eEx
xYoxos Praw yram e
i

_NEYs ARA eEANIA
Arenntien v yau

lasd basl [DE—, 253t :{
Puc. 20. PekoHCTpyKuHsi JHHHH JIpEBHEro MeraJaypruyeckoro npouecca ()es-
Kasras)
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genHblc Kanasamu. Bosbuine ampl  (anam. 4—0 M) uMean womgobiie
3eMJISTHOK, CJ1YXKHBUIMX, BUAHMO, XKHaHweM [13].

[To naunbiM apxeosorunueckdx pabor (H. B. BanyxuHckoro), ambl
npeAla3Havasuch sl pasyiMuHbIX ueqei: 1) aas c6opa BOAb — OpH-
vuTHBHOHA (aotauun (anam. 2—4, ra. 0,5—0,6 M), HMEJHUCh ¥ KOJIOI1-
upl  (ro. 2—2,4 M), o6JoXKeHHble NJHTAMH [eCUaHHKAa; 2) «Iaao-
pple A5 ApoOjeHol pyabl (auam. 2—4, ra. 1—1,2 wMm); 3) mas
ycTpodcTBa nevei (puc. 20). Posb KnaoBbIX BBIMOJHAIH H KaHaBbl
(. 6—38, wup. 0,85, ran. 0,6 m). Ha pasnbix yuactkax mocesieHHst Mu-
ABIKYAYK oOHapyxeHo 15 delennaBHAbHBIX meued. [leun umesu pas-
jjoe Ha3naueHue: 1) aas o6:xwura yras (Ad. 1M, wup. 0,6 M) ¢ ABIMO-
xo40M (A0 1 M); MHOrZa OHHM pa3MeulaJiUCh B OTKOCAX AM C HaKJOH-
HBIM 110J0M K YCTBIO B KOMIJICKCE C APYTHMM CEKUHSMH, CJyKHUBLIH-
MH Aas o0:KHra pyabl W BbiNJaBKH MeaH (puc. 20, LeHTpaJbHaA
yacTh); 2) aast oGxkura 1pobsaeHod pyabl (AJ. 10 2 M, BbICOTa CBOJA
0,5—0,6 M, wup. 1 M); nas BblIaBKU Meau B Turasx; H. B. Banykuu-
CKHH OTMCUaJ MOILHBI «CIJIECK» OKHCJAEHHOH MeAHoil (xpo6JeHoi)
pyAbl, NAOTHBIM c1oem (Toaul. 0,2—0,3—0,5 M) NOKPHIBaBIIHA AECATKH
METPOB TJIOLAAH MoceseHHusi. 3aMeyeHa pa3HOBPEMEHHOCTb maepepa-
6OTKH PYJI, 4TO IPOSIBUIOCH B Pa3JIMUHOH CTENEHH OKUCJIEHUs: v BeJli-

Puc. 21. J1oceaenne JKeskasran. PypoapoGuabHble OpyAHsi  (KaMeHHbie fdeCTH H
MOJIOTKH)
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yuile LpoOAeHbIX pyaHbIX KycoukoB (pasmep 2—3 u 5—I10 mMm).
Onpepeneno 3 nepuojaa cyuiectBoBaHusi Mu/blkyayKa: GPOH30BBIA BeEK,
JaTHPYEeMbIA (parMeHTaMH JICIHBIX COCYAOB H OPYAHMAMH TpyJa H3
wsapuwta; XII—XIV BB. 1. 3. — B 3TO BpeMsl BeJaChb HauGosee MHTEH-
cuBHa® paGoTa MeTaJypros, BK/IOYaBLIAst MHOTOMJIAHOBOCTb MPOH3-
BOJACTBERHLIX onepaluil (ApobJieHHe, COPTHPOBKY DYA, NMPUMHTHBHYK
¢yotanuio, 06XKHUT CHIPbsI, BLINJIABKYy MeAH); MO3AHEE CpPeAHEeBEKOBbC,
KOrAa NPGHCXOJAHJIAa B OCHOBHOM MaccoBasi 3aroToBka pYA, KOTOpas
ocne TPOMBIBKH B siMax (MepBHYHOro oborallleHHs) He o6pabaThbiBa-
Jach, 8 mepenpasJasiach 3 Apyrie mMecta. Llmaku u 000X KEHHbBIE PYAbl.
naxogrmbie Ha Geperax pek Kenrup, )Kesabwl u ganee B ypouHine Ka-
pabynax (120 kv ot JKe3kasraHa), CBHAETENbCTBOBAJH O LIHPOKOM
pacnpeecTpaHenty xke3kasraHckux pya (H. B. Banykuuckuit). Bponso-
BBIX H3LiEJuil Ha moceNeHHH MHUJBIKYAYK HaliJeHO CpaBHUTENbHO He-
mHoro (oxoto gecsitka). Cpenu Hux npeobjajgain noaydabpuKaThl i
MeAHBe NaacTHHB [79, c.-237]. MerannvueckHe H3JeJHS H3 KeEJTOk
veld, CBUHLA, cepebpa M Kesae3a, OOHapyXeHHble B MO3JHHX CJOSIX.
otocuadch K X—XII BB. Pyabl na moceseHHH OblIO TaK MHOLO, YTC
npun pacxonkax H. B. Baaykunckoro B 1949 r. HeCKOJbKO TOHH €(
6610 oTnpaBaeHo Ha DBanxauickuit MeaenaBH/abHBIA 3aBoa. Coaepxa-
uue B «cijaeckax» —ot 1 g0 129, B TeMHo-cuHeM necuanuke — 229
B wsiaxax KoaduecTBo Meau Kosebasoch ot 0,2 1o 5%. [dpobaennc
PYyA IPOHCXOIHJIC BO3JC 51M, rie cobpaHbl paGoyHe KaMHU B BHJE IJIUT
necyaHuKa, COYXKHUBIUHX NOAKNIAAKOH AJS pa3MelleHHS KyCKOB PYAbl.
I pobunach pyia KAMEHHBIMH OpYAHSIMH M3 TBepPAbIX MOPOA (LOMaMH).
yallle H3 KBapueBbiXx BaJdyHoB. Co6paHbl o6pa3ilbl JONOB, HMEBLIHX
nouty mwapoobpasHyio ¢opMy, KPYrJablX MJIHTOK (CTYMNOK) H MapaJJc-

Puc. 22. )Keskasran (Mu-
JHIKYAYK). KamerHble J-
TeiiHbie GOpMbI




[eNHNCL0B BECOM OT 1—3 10 5 kr (puc. 21). M3 opyauit aas BbIIaBKH
veTanJa MHTepec MpeicTaBasaH  dopMbl Aas AuTb [79, c. 249,
gc. 22]. Onu roToBH/IMCH H3 MATKOTO MeCYyaHHKa B BHJe KBaAPaTHBIX,
gpsSIMOYTOJILHBIX M KPYTJIBIX MTHTOK C 06pa6OTaHHBIMH, OTLIIH(OBAH-
{BIMH CTOPOHAMH. Cpean Monesedl HMETHCh SK3eMIVIAPBl AJIS OTJIH-
oK HOXEH, 3€pKaJl, CTEPXKHEH H PA3HBIX THIOB OPyAHH.

Elle nBa KPYMHBIX [OCEJEHHsl MeTaanypros B paiioHe JKeskasra-
ya — COpKyayk u AfiHaxkoab — 3auKCHPOBaHBl U o6CJeLOBaHBl B
1945 r. H. B. Banykunckum u reosorom A. B. Kysnenoswm [11, 79,
c. 250]. O6a noceneHHs OT/JHYaMHCh OOJbLIMM pa3MaxoM MejenJa-
BUJIBHOTO 1eJ1a M GBbLIH ABYXCJOHHBIMH. AHHAKOAb OTpaxaJ J1Be KyJb-
Typbl: BEPXHHH CJOH npuHajjexans OpOH3OBOMY BeKy, HHXKHHA —
3HEOJHTY C Maccoil o0HapyKEeHHBIX 3[eCb MaTepHaJoB OOGeHX 3MOoX;
CopKynyx — ODOH3bl M paHHero cpeaHeBekoBbs. Ilo xapakTtepy KyJib-
TypHBIX OTA0XKeHHH Afnaxonb u CopkyAyK cxoaHbl ¢ MuablkyayKOM.
3j1ech TaKXKe HMEJNHCb OCTATKH KHJBIX M XO3SHCTBEHHbIX NMOMELIEHHH,
aMbl ¥ TiPOAYKLHSI MaTepPHaJbHONO MPOHU3BOACTBA (KYyUH OKHCJIEHHOH
MeIHO¥M DYABI H CKOIJIEHHs LIJaKOB BO3/e MJaBHJbHBIX neyel, 0610M-
ku taraeit). CobpaHbl opyaHsa ropHoro aena (OTOOHHHKM W Ka#saa H3
KBApLUTa) M OPYIHsS IJisi H3MeJIbYeHHsl pyAbl (KaMeHHble MOJIOTKH H
CTYNRH — KpYTJble, 1HCKOBHIHBIE, MpsMOYFoJabHble M ap.). Ha obounx
NOCeJIEHNAX BBISABJEHbl TaKXe€ OCTATKH BOAOCOOPHBIX M, SM-KJaJxo-
BBIX, KOJIO1leB, 00/I0KeHHBIX KaMHSIMH, MecT pa3paboTku u oboraiue-
HHH PyAbl B BHJe OTAeJbHBIX OYyropkoB, OTBaJOB, CIJIECKOB H T. I.

[19].

PE3YJIbTATbl TEXHOJIOTHYECKHUX
UCCJIELOBAHHA

CyluecTBYIOT H ApYyrHe, OTJHUYHbIE OT Hallel, TOUKH 3peHHst Ha TeX-
HOJIOrMIeCKHe aCNeKThl BeJeHHs1 JpPEeBHero MeIemnyaBHAbHOIO IPOH3-
Boxctea [118, 119, 138]. Hanpumep, psini aBTOPOB CuHTaeT OAHHM H3
ApeBHeHluX cnoco00oB BbIIABKH MeAH H3 DYJ, B TOM YHCJEe B OTKpHI-
ThiX ouarax, MOJy4eHHe CJIHTKOB MeAH B IJIHHSHBIX cOCyJdax (THULJASAX).
HMocaennne nanoausauch pyaod M NOKPbIBAJIHCH AOCTATOYHO MJIOTHBIM
ClloeM JpeBecHOro yraisi, 4to6bl o0ecmeyHTb HaAeXHYI0 BOCCTAHOBH-
TeJbHYI0 aTMocdepy. Yro/b, pPa3>KHUraeMblii ¢ MOMOLUbIO AYyThs, AaBall
A0CTaTOYHO BHICOKYIO TeMIepaTypy AJisl BOCCTAHOBJIEHHSI MeTaJla M3
Pyanl. Tlocne OKOHUaHHA NJIABKHM Ha JiHE TAKOrO IVIMHAHOrO cocyaa 06-
PazopuiBaJics CJAMTOK MeTaJssa, a Hafl HHM — 6osiee JIeTKHi LIJIAK, KO-
TOpBIf 3acThiBaJl M 3aTeM MOCJe M3BJEYEHHs] MEAH YyAapaMH MOJOTa
Yaansacs [27, c. 100]. O nnaBke Menu B TOPIIKAX-THIVISIX MHIUET

- M. Cynuyraiwes, ocHosbIBasACh Ha MaTepHanax HCCJIEAOBAHHBIX MM
Apesnix Mertasaypruueckux o6vekto Tyeel u Xakaccuu [118, 119].
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1o ero npeanosokenuio, Hajl o4aroBOH sAMOH, B KOTOPOH ropeJs 0oroii,,
VKPeNasJics NMJIaBHJIbHBIA THIreJNb, HHOTAAa 3HAUUTEJbHBIX pasMepos,
O6Hapy:KeHHble ouarH B OTAENbHBIX CJAyyasX HMEJIH OCTaTKH BO3AYXO-
JLYBHBIX YCTPOHCTB — Me€Xa, C MOMOUIbIO KOTOPBIX OCYLIECTBJSAJIOCI,
AyTbe BO31yXa B Ieub yepe3 IJHHsIHOe COMJo. YNoTpe6jeHHe ropIIKOon-
THTJIEH MO3BOJISJO BECTH MJABKYy Ha OAHOM MeCTe€ B TeYeHHe NMPOAO.i-
JKHTEJNIbHOTO BpEMEeHH, JIHUIb MeHsAsi THIJH. DTHM OOCTOATENbCTBOY
o6bsicHsieTcs 06pa3oBaHue Ha jJpeBHelux pyaHukax Temupa u IOuui
OTPOMHBIX (HECKOJbKHX COT KyOMUCCKHX METPOB) IJIAKOBHIX OTBAJIOK,
B KOTOPBIX COJE€pXKaJHCb MeTaJlJyprHyeckKHe OTXOABl J1E€CATKOB ThICs |
1IpOU3BeACHHBIX 3aech nuaBok [119, c. 117]. B ob6HapyxeHHbIX B Ty-
Be H XaKkaCCHH KaMepHBIX MeJenJaBHJ/bHbIX Meyax B THUIJAX M3 OTHC-
yMOPHOH TJIMHBI OCYLIeCTBJSIIHCh pa3jHuHble BapHAHTHl MNJAABKH i,
BO3MOXKHO, JErHpOBaHHE MeJAH ¢ oa0BOM. [lo uccienoBaHHAM Mejc-
niaBuJIeH XakacCKO-MHHYCHHCKOH KOTJOBHHBL c/lesali  BBIBOA, 4Ty
npouecc ApeBHed MeTaJJypPrHH MNpoOXoJAua no cxeme: 1) nobwya i
oforaulenue pyabl; 2) cocTaBjeHHe INHXTH (pyaa-Jroc); 3) Bb-
1aBKa MeJH B TJIMHSIHOM THTJe; 4) padHHHDOBaHHE «UEpPHOH» Mejl:
B THreJbHBIX ropwikax [119, c. 118]. Takum o6pasoM, 31€Ch, Ha CH-
6upcKUX MaTepHasax, OJM3KHX K LEHTPaJbHOKA3aXCTAHCKUM B MJIaHC
HCTOPHH Da3BHTHSI KYyJbTyp, yJaBJMBA€TCSI HECOMHEHHass WACHTHY-
HOCTb KOHTYDPOB NPEACTaBJAAEMOr0G HMH NPOHM3BOACTBA C MOKa3aHHbI\I
1laMi ApeBHEIIIHM cnocoOGM BBHIMJIABKH MeAH M3 DYJ; B caMoM HaJc-
KOM NpHONHIKEHHOM BHIE OHH COOTBETCTBYIOT COBPEMEHHBIM METOAAM
MeTasypruu Mend. TakuM o6pa3oM, TEXHOJIOTHsI MeAemaBHJIbHOIY
NPOH3BOACTBA HAlUEro BP2MEHHM VXOIHT CBOHMH KOPHSIMH B Tiy6b B(-
KOB.

Yxe B amoxy 6ponssl nieMena lLlentpaabnoro KasaxcraHna ymeni,
npn BCeX TPYAHOCTAX ACOBIUM HEOOXOAUMOTO ChIPpbS W TOMJIHBE,
BHINJaBJAATb MeAb H 6pOH3Yy BHICOKOTO KauyecTBa. BeimjaBka MeraJ.a
TpeboBasa OT [ApeBHEro 4eq0Be€Ka HECOMHEHHOI'O HCKYCCTBA U MacCTe|-
CTBA, TaK KaK NpH JIOOBIX YCJOBHSX NJABHUJIbHBIH TPOLECC MOT OC)-
ILECTBAATLCA JHIIb MPH JOCTHXKEHHH BBICOKHX Temnepatyp (1200°C
Boiie). He npoct Gbl ¥ METOL NOBOAKH MeAH A0 ONTHMaJbHbIX Mapa-
MeTpoB. Be3ycsnoBHo, nnaBka MeAH OCHOBBIBaJaChb KakK Ha OnbI1¢
IIpeUIeCTBYIOUIMX MOKOJICHHHH MeTaJIypros, Tak H lia 3aHMCTBOBaHH:!
IepeIoBBIX CNOCOOOB TeXHOJOTHM M3 APYrMX peruoHoB. [lo cJjoBall
B. ®. BeGepa «10 KOHLA MPOLIJIOro CTOJETHS METaJJyprus npencral:
Jsaa coboit uckycctBo. OcBoeHHe TEXHHKH METaJl1yprHUeCcKOro MpoH::
BOACTBA OCTABAaJ/OCh IOYTH HCKJIOYHTEJbHO KPONOTJHBBIM TPYZOM !
JIOJITOJIETHHM ONBITOM» [17]. OBiajeHue 3THM TOHKHM HCKYCCTBO'
BBIAEJISJIO MAaCTEPOB-NJIABHIBIIMKOB B TPYNNbl CHELHATHCTOB-Ipodec:
CHOHaNOB. «BO3MOXKHO, ANMHUTENbHBIH mnpolecc audpdepeHUHanHy Pt -
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Jecell Haualcs HMENHO €O BPEMEHH OCBOGHHS YeJOBEKOM MefdenJa-
guaporo aena» [118, c. 119].

0J10BO B APEBHEM NMPOU3BOACTBE
METAJUIA

BricOKOpa3BHTas KyJabTypa 3moxu OpoH3bl B LleHTpasbHom Kasax-
cTaBe HaBOAHT Ha MBIC/b C© CYyUleCTBOBAHHH MeCTHOH pyaHOH 6a3el He
{OMBKC B OTHOLIEHHH MEAHOro Chipbsi, HO H 0J10Ba [74, c. 269]. [laH-
yble CIEKTPajibHOrO aHasu3a (Taba. 2*) CBHAETEbCTBYIOT O MPHCYT-
cTBHM 0J10Ba B OTOOPAHHLIX HEMOCPEACTBEHHO ¢ MECT JPEBHHX MPOH3-
gOACTB NPOAYKTax naaBox. M3 Bcero MHoroo6pasusi o6pa3uoB HaMH
spiOpaHbl PE3yJbTaThl aHAJH30B Ha MEeAb H OJIOBO B CJHTKaX, 6ycax
i maactTiHax (ra6.a. 4%). B apesHocTH OOMEH METaJioM IPOMCXOMHJI
UMEHHO B yKa3aHHbIX Pa3HOBHAHOCTAX MaTepHaJbHOro chipbs. Tak,
0JIOBSIHHBIE CJIMTKH [MepenpasisiiuCh, BO3MOXHO, [NyTeM TOProBOTO
o6MeHa, B BHAe Hebo/bluoro pasmepa 6ycuH. M3BecTHO TakXe, yToO
MeAHast IPOAYKUHS, TOTOBasi K ynoTpeOJeHHI0, TNOBCEMECTHO HMeJa
BHA MJAACTHH, MPOBOJIOKH, 6PYCKOB, CAHTKOB. ,

‘AHaJIM3bl NMoOKa3aJau npeobaajamoliee YHCJIO OJOBSHHCTHIX GPOH3
(72%) B mpoayKTax NMPOH3BOACTBA MO OTHOIUEHHIO K MEAHBIM MaTe-
pHaJNaM, 4YTO, B CBOK O4epelb, CBHAETEJbCTBYET 06 O6ecrneyeHHOCTH
0JIGBOM LIEHTPaJIbHOKAa3aXCTAHCKOTO MeTaJlJ1yprHuecKoro MpOH3BOACTBA
3M0XH OPOH3bI. :

-BaxkHyio uHdopMalHio 0 XapaKkTepe OGpPOH3bl C aTACYCKHX NMaMAT-
IHKOB MOXKHO MOYEPNHYTh H3 HMEIOWHXCS B HalleM pachnopsXKeHHH
JAHHbIX XHMHYeCKHX aHaJH30B, cHeJaHHBIX B Jabopatopuu MucTHTyTa
reonoruyeckux Hayk HAH Pecny6auku Kasaxcran (1953 r.). Onpene-
JNeHBl KOJHYECTBEHHBIE 3HAUCHHS OCHOBHBIX KOMIIOHEHTOB MeETaJia:
MeJH, 0JI0Ba, CBUHLA U LHHKA (TabJa. 5).

OuioBsiHHCTBIE OpOH3bl JOMHHHPYIOT Hajd MEJIHBIMH H3JeJHAMH.
Bee npeamersl — GpacsieTsl, 6yCHl, GyJaBKH, MNOABECKH, WIHJbS — CO-
Aepxanau or 6 no 12% osi0Ba B MenHo#l .oCcHOBe . (CBHHEN M LHUHK CO-
CTaBAS/IH JECATblE — COThle JOJH mnpoliedTa). ToJbKO HaKOHEUHHKH
cTpest (3 3k3.) Oblau MeaHblMu (cBuHua B HHXx 0,5%). IIpeacraBieH-
lible MaTepHaJ/bl COTJIACYIOTCSl C aHAJHTHYECKHMMH XapaKTepHUCTHKAMH
tOCTaBa HaXOMOK H3 LEHTPaJbHOKA3aXCTAHCKHX NaMATHHKOB 6POH30BO-
''0 Beka, ONnpejeNeHHbIMH NIPYTHMH MeTOAaMH.
~ Bonpoc o chipbeBbix ncTOuHHKax 0/10Ba, CHA6KABLIMX LLeHTpaJbHO-
fa3axcranckoe GPOH30/IHTElHOE MPOH3BOACTBO, OCTAETCS MOKA He pe-
llennpv. CyliecTByIOT ABa BapHaHTa: JMGO 0/I0BO L0 ¢ BOCTOUHOrO
[.(a3aXCTaHa (MecTopoxacHuii kaccutepura Kasnbunckoro n HapbiM-
MTOB), 160 HCTIO/BL30BAJHCH MECTHBIE PECypCHI.

B 3
Tabanuui 2 1 3 aaHbl B NPHIOKEHHH B KOHIE KHUTH.
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Ta6aunua 4. PeayabTathl CNeKTPaJbHOTo aHa/JM3a Ha OCHOBHble KOMUOHEHTE
MeTaasia CAHTKOB H APYrHX NPOAYKTOB nJaaBoK, %

Ne n/n
B NpH-
JI0XKe- [TamsiTHHK OGpasen OunoBo Menp Cauias
HHH
20—22 |IToc. Aracy CJHTKH 1—2—10—15|OcHoBa  |OsoBsiHuCTas
6ponsa
241 » » 5—10 N To xe
13 » MpyTok 0,006 » Mezp
27—29 » Bycni 5—10—15 » OuioBsiHUCTAS
6poH3a
35 |Mor. Aracy » Ca. > Menp
- 36 » » 10 » OuJioBsIHHCTas
6poH3a
41, 42|Mor. Ak-Mycracda » 10—20 » To ke
62  |loc. Mblpxkuk Caurok 0,8 » Menr
81 [Mor. Berasni Bycoi 0,3 » »
82 » » 10—20 » OuloBsinucTast
6poH3a
97, 98 [Mor. Bbinkbiagak » 20—30 » BricOK0OMOBS 11
} cras 6poH3a
100 » CJHTOK 3—5 » OunoBsiHKCTas
6poH3a
103, |Mor. Canrysip Bycei 20 » BbICOKOOIOBSIH.
104 Gponsa :
109 ({[Toc. Byryant CauToK 5—10 » OunoBsinucTas
115— |Mor. Koituokst Bycbi 5—10—20 » Gponsa
120 To xe
136— |Mor. AKC-y-AlOJIbI » 10—20 » BricokoosoBsiH i
138 crasi 6poH3a
OnoBsHuCTaA
140 |Mor. Kapa6ue » 10 » 6potaa
145 Pyn. )Keskasran |[laactuna Her Her CaHHelr
151 | Mor. A#i6ac-dapa- » 20—30 OcHoBa | BoicokooJioBsitu-
Chl - crasi 6poH3a

bosblIoe BHHMaHHe COCTaBy APeBHHX OpOH3

Bocrtounoro KasaX

cTaHa, HoOblue 0JI0Ba, TEXHOJOTHH TJIaBKH, NMyTSM pacnpocTpaHent
6pOH30BOTO H OJIOBSIHHOTO CHIPbSl B CeBepHHIH, LiEHTPaJbHbI peruol
u Cemupeune yaenero C. C. UepuukoBhIM B, psinie ero pa6ot [134, 136
Ha Gase MHOrO4YHC/JEHHBIX aHaJH30B MeJHBIX ¥ ODOH30BHX Haxoj0
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Tab6auima 5 XAMHYECKHIi COCTaB HaXONOK MeAHbIX W GPOH30BLIX NpeAMETOB
H CJIMTKOB M3 nMaMATHHKOB LientpasabHoro Kasaxcraua, 9

};ﬂz Mamsatuuk IMpeamer Menp OusoBo | CaHHery, Huuk
p/n . .
1 Bpacaer (1) 59,2 9,4 0,38 0,04
2 Bpacaer (2) 68,5 10,2 0,5 —
3 Bychl 69,0 9,0 0,4 0,1
4 [Muno 63,6 6,5 0,45 0,02
5 CauTtok 69,5 10,7 0,1 —
6 . CJIHTOK 61,4 11,0 1,8 0,12
7 "3 Hakoneunuk ‘
= crpeast (1) 63,0 — 0,24 0,04
8 < HakoHeuHHk
8 crpeant (2) 62,5 — 0,01 0,06
9 = Hakouneunuk
. crpessl (3) 66,3 0,01 0,35 0,03
3
10 E Basixa-noasecka 64,7 11,0 0,44 0,12
11 3 Uluao ‘ 62,0 2,13 0,13 —
12 ' Ckpenka 69,5 10,0 0,33 0,05
13 s Hrna - 55,7 9,0 1,32 0,06
-~
14 2 3epkaiio 69,5 8,8 0,41 0,06
15 . Bycul 72,8 9,8 0,35 0,06
16 8 & CJHIHTOK .| 674 7.8 0,5 -
=
17 6 a o
18 2 o/BecKa 60,3 12,0 0,67 0,12
19 < _ Bpacner 62,5 9,5 0,43 0,06
o é Bychl 66,8 12,0 0,16 0,03
o
=<
20|Mor. Bakainak | Hox (KuHKaJ1) 69,5 0,21 0,04 3¢
2k Mor. Kapabue - Busixa-noasecka 64,6 10,8 0,4 0,01

clesnaHbl TPH BaXKHBIX BBIBOAA: 1) cojep:kaHHE 0Ji0Ba He OJHHAKOBO
B M3J€/IMSIX H HAXOAHUTCS B NPAMOH 3aBHCHMOCTH OT pPacCTOSIHHS O
MecTopoXXaeHUH osioBa. Uem Janblie OT HHUX, TEM OJIOBO. LIEHHJOCh
Bhillle, a CPeJHHUl MPOLEHT ero B MpeiMeTaXx CTAHOBHJICS COOTBETCTBEH-
HO HuXKe; 2) KOHLEHTpAlHUsl 0JOBa B H3JE/NHAX pas/jHyajach B 3aBH-
CHMOCTH OT UX ()YHKUHOHAJIbHOTO Has3HaueHHs; 3) 6poH3sl BocTouHoro
Kasaxcrana B 60/bLIMHCTBE CBOEM HMEJH BHICOKHE COJEPMKAHUS 0J10-
Ba, 3TOMy HECOMHEHHO CMoco6CTBOBaJa 3IKCIyaTalHsi COOCTBEHHBIX
0oraThix MeCTOPOXKIEHHIl M POCCHINEH «OJOBSHHOTO KaMHs». Paspa-
60TkH Ha 0J10BO, OTHOCAILMECH K 3MOXe GPOH3Bl  (1aTHPOBaHHHE Ha-
XOZKaMH mMpeAMeTOB M OPYAHH Tpyla), XOpOHIO H3BeCTHH B BocTou-
Hom KaszaxcraHe. [To C. C. UepHHKGBY, MeTaJJIHUECKOE OJIOBO YMeJH
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JIJIaBUTh, HO H3-3a 6OJbLIAX NOTEPb 3TO A€/0 He MPAaKTHKOBAJOCh, Tak
KaK OblIo HEBHIFOAHBIM (ZoporocTosiiiM). [lo ero Npeano/oKeHHIo,
OpU BHNMJaBKe OPOH30BBIX Bellell (H3 OJIOBAHHCTOH GPOH3B) B Macco-
BbIX MacwiTabax MeAHYIO pyAy CMelIMBasu ¢ Kaccuteputom [136, c.
130]. WUnas touka 3peHud y reosora [. H. lllep6nl, cobpasiuero ¢ Tex
we mect (nmpaBobGepexkbe Hpthbilia KOxHoro Anrtas) BeCOMYIO KOJIJIEK-
uuio Opon3 H ropHoaoObiBalouiux opyauii. OH npenctaBHa NPpubIM-
JKEHHBIA NTOJCYET KOJHMYEecTBA M3BJGYEHHOTO B APEBHOCTH 0OJIOBA M3
mecropoxaeHuiit Hapoimckoro xpe6ra — 180 - v mioc W3 pocchimeii
90 7, Bcero 270 1, a ¢ yueToM 1o6bluH ha Kaabunckom xpe6Te —
400 7 144, c. 120]. C yueToM notepb NpH NJaBKe KOJHYECTBO BBIHIJIAB-
JieHH 0l 6pPOH3Bl B BOCTOYHOKA3aXCTAHCKOM JpeBHeM IPOH3BOACTBEH-
HOM HEHTpE COCTaBMJO 5 ThIC. TOHI. TakoBa Obla MPUOJIH3HTENbHAS
MPOM2BOAHTENBHOCTL  TPyAa B MeTaaaypruu  OGpOH30BOIO BeKa.
[. H. lllep6a, sonpexkn mueHuto C. C. UepnHkoBa, cuutaer HauboJsec
BEPOSITHOH CaMOCTOATEJNbHYIO MJI&BKy OJOBa U MOJyuYeHHe OJIOBSHHBIX
c/aNTKOB (KOHLEHTpaToB). IIpsMbIM [0Ka3aTeJbCTBOM 3TOTO CJyXKaT
naxongi na poccbinax Casi-Cy (1938 r.) u B Apyrux MecTax LIJaKOB
OJIORAHHBIX MJIAaBOK H KaMEHHBbIX OpYAHH [JIs H3BJEYEHHS 3€peH Kac-
cuTepuTa M3 pya (NJAHUTH, pyxoTepkH, mectbl). [Iponussoacrso GpoH-
30BbiX M3]1€JNHH, TakuM 00pa3oM, OCYIIECTBASJIOCh TpPH IMJaBKe MeAll
it osioBa (B CJAMTKax) B cilpejeseHHbIXx npornopuusix. Ciuaenyer TakkKc
o6paTuTh BHHMaHHe Ha BbiBoAbl [. H. lllep6ul o TOM, 4TO «ApEBHSs:
Meranayprusi Boctounoro Kasaxcrana 6bljla 10CTaTOYHO pa3BHTOH Ui
C/lyMMaa HMCTOUHMKOM CcHabGxKeHHs MeTaJjJja (0J0BOM M GpOH30it)
orpoMHOi nmpuJaerawooleit Tepputopuu» [144, c. 120].
~3uayuTt, npobsemMa JApPEBHEr0o OJIOBONDOH3BOACTBA MOXET ObITL
NpcacTaBjeHa caeAyounM o6pa3oM. Bo3MoxKHO, 0/10BO H BBO3UJIOCH ¢
AnTas, HO OCHOBHOIl ymop Mbl BCe Xe JeJlaeM Ha BEpOSITHOCTb COG-
CTBEHHBIX HCTOUHHKOB 3TOTO MeTaJslla. B apxeonoruyeckod H reoJso
THYeCcKoi JiHTepaType MMEIOTCS GTPbIBOULibE JaHHBIE IO 3TOMY BONPO
cy. B 1936 r. osoBo 6610 oTKpbiTO B ropax Yayray (I1. A. Octpos-
cknm), a B 1939 r. — npoMbilLelible pocchini B Oacceitie p. Atac)
(E. A ®aeposriv) [37]. B uentom B LlenTpasnbnom Kasaxcrane 6biic
BHISSBAEHO OKOJio 60 CJOBOPYAHBIX NpoABieHHH H Gosee 20 pocchinen
o caosam T. B. )Kuaunckoro, «Aracyckuii paioH 3aHHMae!
0co0o¢ 110J107KCHHE CPeH BCEeX APYTHX OJOBOHOCHBIX PaiOHOB IO MPH
UMIC LIHPOKOTO pacnpocTpaHelinsi pocchineil W HaHOOJIbLIEro KOJMHYE:
cTEa OJOBOPYAHBIX mposiBieHui» [37, c. 39]. B ucciaeayeMoMm paioHc
pacronoXKeHHs KpynHefiuero metajaypruyeckoro nentpa Aracy (JKa
HaapxuicKHH paflon JKeskasrauckoil 06/.)  BBISIBAEHbl CJeAYIOLLU(
0J10BOHOCHBIE 00BEKTHI: 1) MectopoxaeHune IOxHoe Atacy u 2) rpyn-
ita Cescpo-AracyckHx pocchineil. Bronb cesepo-3anmajfiHoro obpamiie
uus Ilentpasnbroro Kasaxcrana ycraHoBJ/IeH 3amaJHBIl  OJIOBOHOCHBII!
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aiton — Yayrtayckuit (paon KeskasraHa). «/lis TakHX JIOKaJbHBIX
TeppMTOpHH, Kak Gacceln p. Aracy, ropel Yayray u Kyy, MoxHo ro-
BOpHTE 06 OLIyTHMOM BbIXOJe MPOMBILIJIEHHBIX MeCTOPOXAeHui» [37].
J1 xoTsl poJib 0JoBa B 00neil MeTaJlJIOTeHHH perHoHa BTOPOCTENeHHa,
gce e MEeCTHbIE pecypchl 5TOrO MeTaJlja, Ha Hall B3TJsA, GBI J0-
CTATOUHBI JJISI HYXKJ JpEBHEro MeTaJsJyprH4ecKoro IpoH3BOACTBA
6pou3. PeaybTaThl aHaM30B NMPeAMETHOTO MaTepHasla 3MOXH GPOH3HI
(raba. 3) MOATBepKAAIOT Halle npeanosoxeHue. CJHTKH M [OTOBbIE
W3JeNHsi wMesu mpucaaky K mMeau 3—5 —10% ojsioBa, BCcTpeuaJsuch H
BBICOKOOJIOBsAHHCThIE OpoH3bl (15—20% ). Oana HeGoJabiuasi, HO BaX-
pasi JeTajb: CIEKTPaJbHBIM aHA/JIH30M B ABYX oOpa3uax u3s neun Neb
(moc. Aracy) saduKCHpOBaHBI MPHMECH PEIKOro MeTaJJsa — HHAUS —
0,03 u 0,001 % [57, c. 118]. OH xapaKTepeH AJsi KaCCHTEPHTOB Mec-
TopoxkJeHuit onoBa 3ananHoe u KOxHoe Aracy [37].

OPYIAHA IFOPHOTO
H METAJIJIYPTHYECKOI'O NMPOU3BOIACTBA

¢~ JloObl4a MOJIE3HBIX HCKONAEMbIX, COPTHPOBKA H MOATOTOBKAa PYAHO-
ro CbIpbsl K BbiJIaBKe MeTaJa (OTAeseHHe NMYyCTOH NMOPOAbI H H3MeJlb-
yeHre), TBepAoda3oBas nepepaboTka pyAbl B TEPMHYECKOM Ipolecce

Puc. 23. TToc. Atacy. Kamennble opyausi TOPHBIX PaGOT H MeTaJypruu



(oberauieHne myTeMm y/aaJieHHsl ILJaKOB) — BCe 3TH ONepaiiHH CTaBH-
JIH CBO€H Llesibl0 NMPOU3BECTH JE3WHTErpallio pyABl H NPOAYKTOB €€
naaBkd. OCyLIeCTBASIHCh OHH B OCHOBHOM KaMEHHBIMH OpYyAHAMH
pPasJIMYHBIX THIOB H pa3MepoB, GOJIbIIOE YHCJAO KOTOPHIX cobpaHo k
lyHKTaX ApPEBHEro NMPOH3BOACTBA -— Pa3HOCAX, KapbepaX, NOCENCHHSX
TOpHAKOB M MeTaqaypros Artacy, Mbipxuka, Ilopranasl-Byaaxa,
TaruGaii-bynaka, Kapkapaauncka, ¥Yayray, DByryas, KenkasraHa
Kpecto u ap. Tak, TolIbKO Ha IOCEJEHHH B BepXOBbsAX p. Atacy Haii-
neHo chile 30 3K3eMNsipoB OpyAHH TpyJda, yacTb H3 KOTOPBIX H306pa-
KeHa Ha puc. 23. ITonHast geranbHast XapaKTepPHCTHKA BCero MHO-
rooOpasust KaMeHHBEIX OPYNHH NPOM3BOJACTBA H3 aTaCyCKHX NaMSTHH-
KoB npencrtaBjeHa B MoHorpaduu M. K. Kageip6aesa, )K. K. Kypman-
KyJoBa [50, c¢. 125—149]. '

C nuowanu nocenednss Atacy noaHaTo okosio 30 GOJBIIHX U Ma-
JIEHbKHX MOAOTKO8 BECOM 5—~8 KI UHJIHHADHYECKOH, NHCKOBHAHOH K
TpaneuneBHAHON dopMbl (AJ. 5—14 cMm, toaum. 3—8 cM), MPHMEHSB-
IIHXCST AJ1S1 U3MEJbUYEHHS PYyIBl, OTOMBKH LIJIAKOB OT IUTEHHA, MPOKOB-
KH MeIHBIX CJAUTKOB M T. A. Ilector (cBblile 40 3K3.) BecoM A0 3 Kr
HMEeJH YAJHHEHHYIO NPOJOJNTOBATYI0 M TNPSIMOYTONBHYIO (opmy (Id1.

Puc. 24. Tloc. Aracy.

dparmeHTH JHTeHHBIX

¢dopmM, THrVIEH, JbsAYeK M
coneJ
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10—15 cm, wup. 6—8 cM), HHKHAS yacTb Oblla OOBIYHO 3aKpyrJeHa.
Hcrmonp30BaJ/ich OHH AJsl APOOGJIEHHS W pPacTHPaHHS pyAbl H MHHepa-
JIOB HAa IJIHTaX-CTYNKaxX HJH HAaKOBAJbHAX, a TaKkKe [Jsi o6paGoTKH
6poH3bl. [Tautoi-ctynku (13 3k3.) pa3iHuHOR KOHGPHUIypaLHH — OKpYT-
Jo#, pexe INpPAMOYrolbHO# (opMBl NpeiHa3HAYaJHCh AJsI H3Mesbye-
HUSl U DACTHPKH DYAbl H APYTHX NPOAYKTOB MJAaBKH C MOMOLIbIO me-
CTOB, ApOOHJLHBIX M TEePOUHBIX KaMHeH. Kaiaa (4 3K3.) BecoM 10 2 KT,
B BepXHeH YacTH IJIOCKHE NPSMOYrOJbHble W B HHXKHEH — KOHYC000-
pasHbié (aga. 12—22 cm, wup. 5—10cM, Tow. 5—6c¢M), ucnosnb3oBa-
JUCh NpH A00blue pyAbl B Kapbepax M packaJibiBAaHUH KPYIHBIX KYCKOB
Mopojbl, a TakkKe [Jsi ApOOJEHHs ChIPbLsi-B MacTepckHX. Kaunoobpas-
Hole UHCTPpYMEHTOL (4 3K3.) OOBIUHO KPYyTJble B CEUEHHH C OJHO- WJH
JBYXCTOpOHHeH 0OuBKOH (AJa. 9—21 cwm), npumeHsnuch ajsi 3abuBa-
HHUS B TPEUIHHBI TJbI0 MOPOA, a TaKXKE 1Jsl COPTHPOBKH U OYHUCTKH PY-
OBl OT nycToii Maccel. MoTeieu (7 3K3.) OTJAHYAJIMCh 3HAUHTEILHBIM
pazHooOpasueM (OpM: y1JHHEHHbIE, TPeyroJblble, TOMOPHbIE, Ayro-
obpasuble (na..8—18 cMm, wup. 6—8 cM, Toam. 1,5—5 cM); HMeETH
pa3HOCTOpOHHEE NMpHMeHeHHe (COPTHPOBKA, phIXJeHHe H 1p.). Pydo-
Opobunbrole U Tepourble KAMHU BECOM 10 2 K[ HCMOJ/Ib30BaJHCh AJSA
apobsaenust U pacTUpaHus pyAbl u waaka (auam. 7—10 cm). Kpysxcou-
xu (cBbiwie 30 3K3.), BUAMMO, CAYXKH/IH KPbIIIKAMH MELHOJHTEHHBIX
JYHOK — SIMOK JH0O0 SIBJAIHCH MOJACTaBKaMH MOJ KepaMHueckle co-
CyAbl TIpH UX obxwure u cywke (guam. 3—15 cm). Jowusa Gbian ca-
MBIMH MHOTOYHMCJIEHHBIMH HaXOAKaMH H3 KaMHs. CaesaHbl H3 0JOCKHX
NJUTOYEK HJH PAaCKOJOTHIX IMONOJaM Kpyrablx KamHe#. Pabouas no-
BEPXHOCTbL HX 3a4acTylo OTNOJHpPOBaHa 10 3epkKajbHoro OJgecka. Bce
TepPEeYHC/IeHHbIC OPYAMsl CACJAHbl H3 Pa3JIHYHLIX IMOPOA IpaHHTA, mec-
YaHHKA H KPeMHHUsl. !

Bropas rpynna opyauil ¢ nocesneHnusi Atacy HeInocpeiacTBEHHO CBS-
3aHa C MeTaJlJlyprHuecKuM MNPOH3BOACTBOM. DTO COMJIA, THIVIH, JbSUKH
H JuTeldHble GopMbl: (pHC. 4 U 24). B MenensnaBUJBHBIX KOMILJIEKcax
noceseHuss Aracy HaiineHo 10 auTeiinoix ¢popm — ABYXIIEPOTO BTYJIb-
YaTOro HaKOHeUYHHKa CTpeJbl, KpyrJjoH 6JslIKH, HeGOJbIIOro KeJbTa —
TecJ/a, IJOCKOro HOXa, TPEyroJbHOH Y3KOH MJACTHHKH, MAacCHBHOIO
JABYJNe3BHAHOTO OpyAusl (KHHXKaja) M Ap. Tueau (KaMeHHble W TVIH-
HsAHBle) TNpeiacTaBJeHbl 4 3K3eMIasipaMH noaycdepnueckoil GHopMBl
(nuam. 4—10 cM) 4 B BHAe Kpyrao# uyawu (xdaMm. 18—20 cwm, ra. 6—
7 cm). Jloauku (TaMHAHBIE) B GOJBIIMHCTBE CJAy4YaeB HMEJH YAJHHEH-
HyIO JI0XKKOOOGpasHylo ¢opMy ¢ NaockuM jaHoMm. Conaa (TJIMHSHbBIE),
YAJIMHEHHO-KOHHYeCKOH H TpyOGKooGpas3Ho# ¢opMbl (auaM. 3—6 cM)'
npejcTaBasiaH cOOOH AeTanu AJs1 NPHKDPENJEHHS MeXOB K MeyH.

Ha pucynke 25 npeicraBieHbl Opyausi Tpylda AJsi NPOBeNEHHS FOp-
HBIX pa6oT U MeTasJyprHYecKHx omepauuil. Manenns u3 kaMHs, Ha#f-
NeHHBIe elle B OAHOM OOJbLIOM IOCEJEeHHH aTacyCKOro perioHa —
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Puc. 25. KaMeHHbie OpyaHs TOPHbIX pPaGoT M METANJyprust M3 pas/IMuHLIX IaMSITHH-
KkoB llentpaabHoro KasaxcraHa

Mbipxuke (oriesbHble 3KSEMIIAPBl H300pakeHel Ha pHc. 25, 33—
43), BKJAIOYANH OPYJHSI 1JIsi COPTHPOBKH M nepepaboTKH pyAb!, a Tak-
XKe aas o6paboTKH MeTraJjia. DTO MOAOT6. (HECKOJbKO JK3EMIISIPOB)
OGBIYHO OKDYIJION (POpPMBI, C OJHOM HMJH ABYMS YAApPHBIMH NJIOLLAJAKA-
MH, noaotoucr (1 3Kk3.), moreien (4 3x3.), necrot (MHOTOUHCJIEHHAA
rpynna), crynku (2 3k3.) B BHIE NPSMOYTOJbHBIX MJIH OKPYTJBIX Ka-
MEHHBIX GpVCKOB ¢ yraybJaeHHem B LEHTpe, Tepouku, roujura. Opyaus
M3TOTOBJICHLl M3 MecyaHHKa, /HOPUTA, MEJIKO3ePHHCTOTO TpaHHUTA,
kpemuud. Ha Mboipxkuke cobpaHo 8 3K3eMNJIAPOB JHTEHHBIX GopM st
OTJHBKH LIW/IbEB, YKpPAUIEHHH U APYTHMX M3AEJHH — MaCCHBHBIX H 3a-
4acTylo JOBOJIbHO CJOXKHBIX, THIOBOE Ha3HAYeHHE  KOTOPHIX TPYAHO
ycraHoBUTh. MaroToB/ennl nutefitbie GopMBl U3 ciallla H MEJKO3epHH-
croro mecuanuka [50, c. 147]. ’

Hs kpynueiiwero B Llentpaabnom Kasaxcrahe nocesnenus Byry-
abt I npenctaB/ieHbl OTAGAbHBIE OPYAHsi AJsi BEAEHHsT TODHBIX M MC-
TaNaypruyeckux pabor — LHAHHADHUCCKOH (OPMBI NECT M JMTEHHbIE
dopmbl H3 xuauwa 28 [puc. 26, ony6JIHKOBAHBl B MPHUI0KEHHH MOHO-
tpaduu 79]. A. X. MaprysiaHom o6HAapyKEHO TaKkKe 3HAYHTEJbHOE
YHCJIO H3Jealil U3 KaMmus B XKuanmax 25 u 40 [79, c. 190]. Uurepec-
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Puc. 26. Ilocenerue bBy-
ryaul 1. KameHublit nect u
Gopyul ang IHTbLA

HBIA MaTepHaJs 1aJo rocejenue byryanl Il, 3pech cobpano Hemasoe
KOJHYECTBO KaMeHlblX MOTHIT, MECTOB, JOWHJA TepoK M Ap. (ABa 3K3.
noKasamnbl Ha puc. 26,3 u 4).

3HauuTeabHBIM Mo MaciutabaM npou3BoACTBA ObLIO MOCeJNeHHe
snoxn Gpousbl lHopranasi-bynak B 6acceiine p. Tanawl-Hypst (B pe-
ruone pacroJoxenust Byryannckux nocenenuit). )Xurenn ero napsaay
CO CKOTOBOJACTBOM M 3€MJEAeNHEeM 3aHHMAaJHCh TOPHBIM AEJOM H Me-
tannyprueii. O6 3TOM CBHAETE/NbCTBYIOT HAaXOAKH OpyAHH Tpyaa, oT-
JeJIbHbIC 3K3eMMJSIpbl KOTOPBIX H300pa’keHbl Ha PHCYHKe 23 — mac-
cuBublie nectol (1, 2), ctynku (3, 4), voaotku (7), aouwnaa (11), Tep-
k. Kamenubie aureiinbie ¢opmbl (9, 10) ca0KHONH KOHGHUTypaLHH
npeaHa3HavyadHCh AJs1 OTJIHBKH yKpalleHui B Buae 6yc, MPOHHU30K M AP.
Cpean HaXoA0K HMEJHChL KpymnHble 06JIOMKH FPpyObIX TOJCTOCTEHHBIX
COCYAOB ¢ OTNeYaTKaMHM lyeTeHKH, koTopbie A. X. MapryJjaHom oTHe-
ceHbl K «06/10MKaM THIJEH, yNOTpeO IsBLIMXCS AJsi KOCTPOBO# MIaBKH
MexHo# pyabl» [79, c. 207].

[Tocenenne snoxu O6poH3bl YayTay, paclosioKeHlioe B 3anaaHoH
yactu )Keskasrauckod o6JacTH (y NMOAHOXKHsI Topbl Yayray), AaJjo
HHTepecHbll MaTepHaJ/J B OTHOLIEHWH OPYyJAHil TOPHOTO M METaJJypru-
yeckoro npoussoactsa (puc. 25, 13—18). 3aech HalaeHo 5 MOJOTKOB
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Puc. 27. )Keskasran (Muabikyayk). KameHHble OpyAHs # NHreiiHbie GopMbl

(1. 10—14 cM, wHp. 6—8 cM, Todll. 4—b6cM), 2 3K3eMIasApa NeCTOB
UHJAHHAPHUECKOR opMbl, OAMH M3 KOTOPHIX (AJ. 15 cM, wHp. S5cM)
npeacTaBsjeH Ha pucyHke 25 (17). MaccuBHOCTL ux paboueit moBepx-
HOCTH, HaJHUUHC KaMEHHOI'0 KOphiTUA AJst ApOoOJeHHs pyAbl yKa3blBaloT,
UTO 3TH OPYAHST CJOYIXKHJIM HHCTPYMEHTAMH METaJJyprHuecKoro Mpous3-
BOACTBa. DTO NMOATBEPXKAAIOT M OCTATKH MeAHOH PYyAbI, ilinaKa, KafJe-
BHAHbBIX CJAHTOYKOB MeaH [74, c. 240]. Hafigzensl TakKe TepOYHHK, JO-
mkaa 0 1pyrue u3Aeaus U3 Kamis.

O6mHpHBIl MaTepHaJ HOJAYYeH C BHIIAIOULErOCs TOPHO-METaNayprH-
yeckoro ueHTpa LlentpanbHoro Kasaxcraia snoxu OGpOH3BI — JpeBHe-
ro )Keskasrana (puc. 27) [79, c. 240, 246, 249]. [IlpencrasJjeHHbli
paHblle PHCYHOK 21 NeMOHCTPHPYET KaMeHHbIe OpyAHsI TOPHOPYAHOTO
npousBoactsa [79, c. 239 u 245]. Ouu obuapyxeHbl B APEBHHX OTBa-
aax Kpecro-Llentpa, Iletpo u 3nartoycta. Pygokonst )Keskasrana (mo
pannbim H. B. BanykuHCKOro) uacTo mo/jb30BajUCh MOLIHBIMH KaMeH-
HBIMH OpPYIHSIMH H3 KBapuuta BecoM oT 22 no 40kr (Gosbliol —
auam. 44 cM, Maabiii — 32 cm). D10 0T6OAHUKH (7 3K3.), pacCUMTaHHbIE
Ha CHABLHBIA yaap no pyaaMm W nopoaaMm. Bropas cepust opyauit no no-
6blue 11 COPTHPOBKC py/bl MPEACTaBJIEHAa KPYNHBIMH KaMEHHBIMHM MO-
Jotamii (4 5K3.) THNA MOIIHBIX KYBaJA B BHMIC ABVX L1apoB WJIH NpSsi-
MOYTOJbHOTO MapaJJieqennnejia ¢ BbleMKaMH NOCPeaHHe MJsl TpHKpen-
JIEHHst PeMHA (K Jepesaniiol pyvkoatke, rpy6o ob6paGotauubiMu (pHC.
21, 5). Cayxuin onu /151 pacKaJblBaHHs TablG OPOA, 3a6UBKH KJIHHb-
€B M TPCUHILL 1pOGACHHT PyAbl. 3HAYHTEJIbHOE KOMHYECTBO OpYAMil
JJ1s1 100bIYH PYABbl COCTABASIIH MACCHBHBIC KaMEHHBIC KaHJIbl (oKoJ10

70



-
30 sk3.) Becom go 10 kr. Cpean Hux npeob.iajlani  KJAMHOBHAHBIC H
MOTBITOBHIHBIE OHO- H ABYCTOpPOHHHE. IMHM packaJ/blBaji CKaJjbl, H3-
[OTOBJEHBL OHH H3 CEpOro MecuaHWKa, OKBAPLOBAHHOTO HM3BECTHSKA,
kpapiuTa. B oTBasax KapbepoB W Ha MOCEJEHHsX HalljeHB TakXe Ka-
MeHHHE XAHHbst (7 3K3.), BBINOJHSABIIME POJb KOJIOUIHX HHCTPYMEH-
ToB AJs paspylIeHHs MJIacToB M 3aqexei [79, c. 241]. Haunbonee mMHoO-
[OUHCJEHNYI0 KOJIJIEKLHMIO HaXOJAO0K COCTaBH/IM OpyAHsi GoJee -J1€rKoro
THMa, TPefHasHauyeHHble st ApoONeHHs, H3MeJibYeHHsi H OOOralleHus’
yAHOTG ChIPbsi: PA3JIHYHbIE THIBL PYdibIX TOMOPOB, MOJIOTOB H IECTOB.
Q6Hapy»€eHbl OHH B MeCTaX pa3paboToOK W Ha NOCeJEHHsIX MHJbIKYIYK,
CopKyAyk H AfiHakonb. MoJoTKnH (20 3K3.) HMJIMHAPHYECKOH, L1apo-
BHAHOH 3 OKpYIJO-0BaJ/JbHOH ()OPMbBI H3TOTOBJIEHBl H3 OKBAPLOBaHHOIO
{ TOHKO3EPHHCTOTO NECUaHHWKa, a TaKKe . KBapUHTa. 3HauuTeJbHas
yacTh OPYAHH OTHOCHJIACb K KaTeropHM HHCTPYMEHTOB JUJiss OTCOPTH-
OBKH M OYHCTKH MEAHOH pyAbl OT NpHMeced — KJIHHOBHIHbBIE H3IEJHUs
(10 sxz.). Yalue Bcero ouu uMesNH BHA YeTbipeXrpaHHoro 6pycka ¢
3aKpyrJIeHHEM ocTphiX pebep, HMeBIIHX B CeueHHu ¢OpMy oBasa, H3-
FOTOBJIEHKI M3 pPa3HBIX COPTOB mecuaHuka [79, c. 243]. B npeBHux cJo-
ax YeskazraHa oO6Hapy»keHo l1 woJMOB (KOJOTYLIEK) AOBOJBHO CO-
pepliesHON (GOpPMBI, 3TO M34eJHA THIIa KaMEHHbIX mectoB (puc. 21, 4,
9). lonnbl akKypaTHO BbITOUEHBI H3 TOHKO3€DHHCTOIO NMECYaHUKA JH-
60 nopbupHTa, OT/AHUAJNHCD OKPYIJ/Oil paboyeH 4acTbl0O M LHJIHHADH-
yeckGH HOPMbl PYKOATHIO, NTOBEPXHOCTb TILATENbHO cTeCaHa M 3allJH-
¢dosaka. Boabuwyo yacTs pynoapo6uabHbix opyauit KeskasraHa co-
CTABJAAM KaMeHHble CTYNKH (okojo 50 3k3.) B BHAE KBaJpaTHHIX,
MPSMOYTOJbHBIX WJIH OBa/lbHBIX IJIMTOK C LIMPOKO# TIMIafko#i pabouei
MOBEPRHOCTbIO M HeGoabWHM yraybneHueMm nocepenuse. CTynmku cpae-
JaHbl ¥3 KpacHOTo necyaHuka. HaliaeHbl auTeliHble $OPMBI 1751 OTJIHB-
KU HOXeH, 3epKaJia, CTepXKHH W ApYyrue npeaMeThl, a Takxe dparmes-
Tl THTJIEH, JbsUeK U np. (puc. 27). o
H3 KapkapaamuHCKOro riocejieHus, pacnonoxeHHoro s6ausu r. Kap-
KapajsivHcka Ha npasom Oepery p. KapkapanumHkd, pa3BeiaHHOro
A X. Maprynasom B 1955 r. u packonautoro LIKAD B 1962 r., cobpa-
Hbl KaMeHHble OopyAHsa [74, c. 229]. [NaMsiITHHK nNOABeprcsi paspyuie-
HHIO ¥ MaTepHas dparMeHdTapeH, HO CBEJEHHS O HAaXOXKAEHHU DYAHBIX
OCTaTKOB H LIIAaKOB IO3BOJSIOT FOBOPDHTH O NMpPOBENAEHHH 34ech MeTaJ-
Ayprugeckux paGor. Ha pucynke 25 (19—32) nzobpaxeHnl KaMeHHble
Opyans u3 xuaAHW | u 2. O1o MoThIrn (29, 31), Monotku (24, 25, 30),
o6nomku nectos (22, 26, 28), sowuna (19—21), pynoapobusxu (23,
32). MaTtepuan naTHPOBaH NMEPEXOJHBIM MEPHOAOM OT 3MOXH GPOH3B K
PatHeXxese3HOMY BeKy.
C nocenenus Cyyk-Bynak, naxoausiierocs B 2-X KHJAOMETpPax K
ory or Kapkapaautcka (B nonune p. Cyyk-Bynak), co6pan koMmiaeke
KaMEHHBIX MpPEIMETOB, CB3aHHBIX ¢ FOPHBIM JeJ0M, NJIaBKoil u obpa-
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6oTkoit MeTanna [74, c. 245]. K HuM oTHocATCsl TNpeLCTaBJ/eHHbIe Ha
pucyHke 25 (44—60) motbiru (5 3k3., 44—46, 49—53, 56), MoaOTKN
(3 k3., 57, 58), ob6a0MoK necra (59), TepkH 1WapOBHAHOH GopMbl (4
3K3., 47, 48, 60). Haiizenbl Takke THIVIH U JbsIYKH (54) B BHAE [10JIOTO
nosyliapa ¥ NpsMOYro/bHOi GpopMbl HeGOMbIIOro KOphITUa (74, c.252]
H Juteitnple opMul (55). Ha nocaenneit Boipe3aHa TpexmnoJjast MaTph-
1a, nocepeiuHe KaX<JIoTO OTBETBJEHHsS M Ha KOHLUAX HMEJHCh AYEHKL
fonywapopugHoll  ¢dopmel. Takas MarTpuua, 00 MOPEANOTAOKEHHIO
A. X. MaprynaHa, Morjga GbiTb HCNO/L30BaHA B KauyecTBe TBEPAOH
OCHOBBI, Ha KOTODO# BJaBJHBaJach TOHKAas MeTaJlIM4yecKasi MAacTHHKa
C BLINYKJ/JO-BOTHYTHIM OpHaMeHTOM. [lonoOHasi MaTpuua HailjJeHa Ha
noc. Byryawl 1. [To xepavuke u apyrum naxoakam Cyyk-Bynax orue-
CeH K No3aHeH 6poH3e, CHHXPOHHOH Oerasbl-AaHABLIOAEBCKON KyJabType
[74, c. 255].

Ha no6sosbHO 6ouibuinx nocenexnsix B Kapkapaaunckoit crenu Kap-
kapaawl I, Il snoxu nosaieit 6ponsnl (XII—X BB. 10 H. 3.) Obiiu 3a-
(DHKCHPOBAaHB! OCTATKH MeJIeNJaBHJIbHBIX Teuell, HaWAeHbl MJaaKH,
c/JHTOK OpoH3bl (BecoM 8 KI') W Apyrue npoAykThl. Ha pucyuke 25 (70—
88) mokasanbl HaXOAKH KaMEHHBIX W3/eJHH: MeCcThl IHIHHIPHUYECKOH b
konycosuanod popmel (81, 82, 84, 87), mornira (88), Ttepounuxu (76,
77, 83, 86), oBenupHele Moaotouku (70, 71), monoTku (72, 75), nolIH-
Jao (80), absuku (76, 78, 79). [To paHHBIM HCCJELOBaHHH, MPOBENEH-
ubix A. X. MapryjaHoM, xutenn Kapkapa/JHHCKHX mnocesieHUi GbljH
CKOTOBOJZAaMU W MeTaJjuypramu [79, c. 225].

[Tocenenne TarubGaii-Bynak maxonujgocb Ha TepputopHi Dasih-
ayJbCKOro palioHa Ha Teppace pyubsi Tarubaii-Bynak y ckaonos rop-
noro maccua Ayiue Ksnii-Tay. Cyns no ocTtaTkaM MaTepUaabHOLO
NPOHU3BOACTBA, Ha MOCJCHHH KUJIU JPEeBHHe PYJOKONBl M MeTaJJyprh
[79, c. 225]. U3 kaMeHHBIX OpYAHH TpyAa, NPEACTaBJEHHBIX Ha PHCYH-
Ke 25 (62—69), nauGosce pacnpocTpaHeHbl OblaM MOTHIrM (62—64,
66—69); HaiileHbl TakKKe TepouHUK (65) M OJMH H3 OGJOMKOB THIJIf
(61). Moteiru pasmepamu 14X 12 cm (kpynubie) u 9X6; 5 cm (Madibie)
TOX/I€CTBEHHbl OOHapYKEHHBIM Ha ADYIHX NOCENEHHSX M LPEeBHHUX BHI-
pabotkax Llentpaabnoro u Bocrounoro Kasaxcrana. Ouu ctaHZapTHH,
HUMEeJH Cpe3aHHbI OKPYI/bl# 00yX, MOTHIFOBHAHYIO yHAapHYI 4acTh,
NOANPAaBJEHHYIO PSOM CKOJIOB, H CHMMeTpPHYHble BbIEMKH N0 GOKam
[79, c. 231]. Hainensl PYA0APOGHIBLHEIE opyaus, G60JblIeid 4acTbio
kauHbl. Cyyk-Bynakckoe n Kapkapa/aHHCKOe moceJieHHsT OTHECeHBl I
no3jaHeMy (IiepexogHoMy) NMEpPHOAY 3MOXH OPOH3HI.
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I'nasa 3. CHEKTPAJIbHbIM AHAJIU3
METAJUJIMYECKHX U3SAEJIUH
U3 NMAMSITHHUKOB
HEHTPAJBHOTO KA3AXCTAHA

C ueNbl0 JOCTOBEPHOTO OCBELIEeHWS NPOH3BOACTBEHHOH A€ATENIbHO-
cTH ApeBHero Hacesnenus Llentpasnbnoro Kasaxcrana Oblj NpOU3BEAEH
ruiaTeIbHbIA (PH3UKO-XHMHUYECKHI aHaJ/M3 BCEro KOMIJEKCa MeTaJljiH-
4eCKOTO BEILEBOTO HHBEHTaps, MOAHATOTO H3 NMaMATHHKOB 3TOTO pe-
rnoHa. B Tabauue 2 (npHaoxKeHHe) MPEACTABACHBl CIIEKTPOAHAJMHTH-
yeckHe AaHHble (pacuin@poBka Aana Ha 14 sseMeHTOB) Bcero mpoaHa-
JU3HPOBAHHOIO MaTepHasa, mpHueM Bo BTopoil rpade (Népuc.) pe-
3yJbTaThl aHaJlM3a NPHHAATEXKAT o6pasuaM, COOTBETCTBEHHO H300pa-
JKEHHDIM Ha HHIKeCJeYIOUIHX PHCYHKAX.

METAJIJ1 3110XHW BPOH3bI

Nocenenne u mMoruabHuk Atacy. HakoHeuHHKH cTpesl KPYRHBIX
pa3mepoB (5 3K3.), ABynepnle BTyJbyaThlé (puc. 28; 21—24), Halipen-
nele ita Aracy B 1952 r. (K. A. Akuwies) wu agatHpoBaHHble XIV-——
XII BB. 10 H. 3., MOKa3alH MeAHBIH COCTaB ¢ He3HAUYUTEJbHBIMM MpH-
MecsiMH 0/10Ba, CBHHLA, MbllbAKa, cepebpa, HUKesas, Keje3a (B ThI-
CSIUHBIX A0J4X NpoleHTa). JInlb ABa 3K3eMA/asipa HAKOHEUHUKOB —
ONMH M3 3TOH ’Ke cepuM, BTOPOH M3 packomok noc. Atacy 1979 r.
(M. K. Kaabip6aes) — GblJii OT/IMTBl H3 OJIOBAHHCTBIX GpPOH3 (0/10Ba
7—10%) c Heckoabko GoablinmM HaGopoM npuMeced, AHaJHTHUECKHE

NMocenenue u mozaunswux ATACY

Puc. 28. MenHbie M GPOH3QBbie H3JeJHS H3 Toce.e-
HUSL M MOTHJIbHHKOB ATacy



[IOK83AaTCAH XHMHYCCKOTO cOCTaBa HaKOHEUYHMKOB JdaHbl B TabJHILe
2 (11, 16—18) u tabuauue 5 (7—9), rae HoMepa COOTBETCTBYIOT NOPSI/-
KOBOMY ncuucJ/ieHuo. IIpu cpaBHeHHH YHCTO MeJHBIX HAKQHEYHHKOB ¢
JICTHPGBAHbIMH 0JIOBOM O€CCHOPHO BHISIBJASIIOTCS (GOJiee BBICOKOE Ka-
YCCTBO Y Jiyyllasi COXPAHHOCTb MeTaJfia MOCJeIHHX, UTO JHIIHUH pas
noATsep¥aaerT 6oabwylo 3PEPEKTUBHOCTb CIJIaBOB IO OTHOUIEHHIO K
Me[M — B 3TOM, KaK MbLl BHJIHM, yXKe pas6Gupajuch Macrepa-JuTei-
wrku 11 Toic. 10 H. 3.

PegyapTaThl aHa/ln3a KPYMHBIX NPEIMETOB: HAaKOHEYHHKOB KOIHH
(puc. 28; 1, 3, 9), onHO- M ABYXJIE3BHAHBIX HOXEH ¢ KOJNbYATHIM Ha-
sepuinem (4—6), obkanaaku pykosaTH (8), npobofiHuka (7) M IOPyrux
npejictasnensl B Tabauie 2 (1—36). KapTtuHa ux coctaBa TakoBa —
[PUMEDHO HATONOBHHY MeJHble H3JeJHA H OJOBSHHCTbIE OPOH3BI (0J10-
Ba 2—-5—10%), mpuMecu He npeBbillasu COTHIX JOJ€H NPOLEHTa, 3a
HCKJIOUENieM (Gochopa, KOTOPBIA B OTAENbHBIX 00pasliax JOCTHIAJ
0,1—0,3%. Yxkpaumenus u3 mMorunpHuka Atacy I: neranabp G6Gpacneta
(14), nepcrenp ¢ 3aBuTkaMu (18), HawuBHBIE GJISAUIKH W (parMEHTHI
apyrax w3geannn (12, 13, 15, 29—31), 6ycn (32—36), BOpBapKH
(25) — OblIM  BBIMOMHEHLI M3 OJIOBSHHCTBIX M BBICOKOOJIOBSTHHCTBIX
6pons {onoBa 10—15—20%), 3a uckaoueHHeM onHo# Gycuubl (35) u

Nocenenue u mozunsnux MbIPKHK
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Puc. 29. Meanbie H GpOH30BbIC
H31eNHs M3 MOCeJeHHH H MoO-
THJIBHHKOB MblpKuka H Ak-My-
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GnoMKA Cepbri (29), caenanublx W3 Meau. Bblleawics no cocraBy
’_’“HH oOpasel — nojasecka THna 6pacaeta (27), oTaHTass U3 MBILIbAKO-
fg_cyprﬁ-}n:lcmﬁ OGpOH3Bl (MBIIIbSKA M CypbMbl npuMepHo nmo 2%), He
,paKTEPHOH LI MeTa1a Atacy. BO3MOXHO, 3TO yKpalICHHE npH-
23eHO C CEBEDHBIX TEPPUTOPUH, IAC CNJIaBbl MeJH C MBILILAKOM it
yprOﬁ HMeJIH LIHPOKOe pacmpocTpanenue. [1poBo/oKa, WIHJO, NPO-
oaka (10, 19, 20), oBoiima (16), n3oruyTeiit npytok (17), cko6a mpo-
ogouras (28) —sce atn nojenkn Measbie. CJIMTKH NPeACTaBASIH
60# OAOBSHHCTYIO GPOH3Y.

MoceneHne U MOruabHHK Mbipxuk. Packonkamu LIKA3 1977—
985 TT. NOJYYEH NOBOJbHO MHOTOUMCJEHHBIH M PasHOOOpasHbIil Men-
o-6po30BbIil HHBEHTapb. CnekTpasbHble NaHHblE NpEAMETOB MNpel-
rapieds] B Tabauie 2 (46—66). 3mech, Tak ke, Kak u B Aracy, o6-
\apy€HE 5 3K3. ABYMEPHIX BTY/IbYaThiX HAKOHEYHHKOB CTPeJ, ABa H3
oTOpbiX — BO ¢parmentax (puc. 29, 1—5); Ho oHu Gosee nO3AHEro
pemenn (nau. I twic. no . 3.). B otanume - ot atacyckux (MemHbix)
ce MBIDXXHKCKHe OBbLIH H3TOTOBJEHBI H3 BBICOKOOJOBSIHHCTBIX OGpOH3
onoa 180—15%), B 1ByX M3 HUX 3a()UKCHPOBAHO MOBLILIEHHOE COAEP-
«anme cBiHua (0,5—0,8%), B onHom — uuHka (0,6%) u B Tpex —
ycdopa (0,1—0,4%). Ob6nomok cepna-cekaua (6), pyuka mocyast (7)
' npoboiinuk (15) okasaaucb YHCTO MEAHBIMH H3JENHSIMH 6€3 0cOGbIX
pumeceidl. Bcsi octasbHas cepus npeameToB: rBo3ab  (8), Gasxa-
akaanxa:(9), nnactuHa-ckoba (10), 6ssimika nonycdepuueckoit ¢op-
il ¢ orBepcTHeM B UeHTpe (11), maccusHoe kosbio (12), aBa wuaa
13, 14) u BTOK (16) mMOKasanu B CBOEM COCTaBe MeHO-OJIOBSIHHBIH
wiaB (colep:kaHHe osoBa Kosebasoch or 3—5 o 10—209%). Ipex-
TaBJAJH HHTEpeC HAXOAKM ROJOT (3 3K3.), pa3siHUaBIIHXCS IO pas-
epaM ¥ Qopme. OnHO M3 HHX, OOGHapyXKeHHOe BO ¢parMeHTe.— HHXK-
1 YacTk C paclidpeHiibiM H 3accTpeHHBIM KpaeM (18), 6vly0 caenaHo
3 ofioBsiilcTON OpOH3BI ¢ MOBBbILIEHHHM MbiubsikoM (0,1), BTopoe —
4CCHBHOE C CHJBHO KOPPO3UPOBaHHBIM Gec)OpMEHHBIM JIe3BHEM,
HTOH BTYJKOH C YETKO BbIpaXKEHHbIM yTOJIIEHHEM — BaJHKOM Ha
vine (19) mo cocraBy B3BICOKOOJIOBSIHHCTasi 6pOH3a M, TPeTbe, XOpO-
10 coxpayuBlIeecst ¢ 3a0CTPEHHBIM. KOHLOM (20) — cpeaHeosoBsHHU-
'ag Opon3a ¢ yBe/JHYEHHBIMH mpuMecsiMH Mblibsika (0,1) H cypbMbI
0.3). Cneayer nmeTb B BUIY, YTO CHJBHO OKHCJEHHBIE H KOPPO3HDO-
diHBIe M3JeMS MCKaXaJH TOKAa3aHHUs KOJHYECTBEHHOIO. COCTaBa
?Mnouemqa MeTaJsjla, 0COGEHHO 3TO CKa3blBaJOCh Ha KOHLEHTPaLHAX
'0Ba, xoTOpbie 3HAYHTE/IBHO yBEJIHYUBAJIUCH. [IPEKPACHO BBHIIOJHEH-
MH HakoHeuHHK KOTbA (21) MMeJ COCTaB KAACCHYECKOH OJIOBSHHCTOM
POH3b (os0Ba 5—10%) ¢ HEMHOTO MOBBILIEHHBIM COJZEpPIKaHHEM
‘:‘\'Hua (0,6%). Bbl1 HaliieH CJAHTOK, MMEIOILHI MeAHbIfi COCTaB, B €ro
CKTpe nposisuanch aunun ceunma (0,1%), omosa (0,8%), ummka

040 .
4%) u-nnreasn (0,3%). B uesnom xe uBETHOH MeTalJs H3 MAMSTHH-
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KOB Mblp)KPlKa OTJIHYAJICsI HACBILIEHHOCTbIO OJIOBSHHOH JIHFATYji,
86 % usnennit GblAH H3TOTOBJEHB! U3 OJIOBSIHHUCTHIX GPOH3.

Nocenenne n mMoruabHuk Ak-Mycrada. Meranianueckie npeim.
Ax-MycTadbl THNOJOTHYECKH HAEHTHYHBI HAXOAKaM NaMsTHHKOB 2
cy u Mbipxkuka (Taba. 2, 37—45). HakoHeyHHKH CTpesn ABYyIe
BTyJbyaThle (3 3K3.), MO pe3yabTaTtaM packomnok 1978 r. naTHpoBan.
XIV—XII B. 10 H. 2., ABASJUCH THIHYHBIMU AJIS BOODYXKEHHS aH,
nosueB LlenTpanbnoro KasaxcraHa (puc. 29, 1—2). OHu MmenHble, |
106HO aTtacyckuM. B ofHOM HakoHeuHHKe 3aUKCHPOBAHBI MPHN .y
mbiwbsika  (0,2%), cypsmbl  (0,1%), osmoBa  (0,02%), Bucw -
(0,003%), cepebpa (0,7%), docthopa (0,2%), ocTasnbHble 3K3eMI
pbl Moka3aJju 6osee uuCcTyi0 Meab. M3 KyJbTypHOro cjos KHJOTO j
MECIleHHsl H3DBAT ABYXJE3BHHHBIA HOK cpy6HOro tuma (puc. 29, 1
Hoz Takze Obla OTJIHT i13 ME1H, B HCM YCTAHOBJIEHBI TTPUMECH MBI,
ka (0,2%), cyppmb (0,04%), sucmyta (0,003%), cepe6pa (0,7¢
CocTaB ero MeTaJjija NMOBTOPSJ OCHOBY OJHOIO M3 HAaKOHEUHHKOB CTiy
(onucannoro Boilie). Bo3moxHO, 06a 3TH H3JeJHA OTJIUTHL ORHOI )
MEHHO M Jaxke, OBITb MOXET, H3 OZHOH HopuuH Meranana. HHcTo mo
IbiM Oblsl M HalJaeHHBIH Kpiouok. M3 moruabHuka Ak-Mycrada ..
aHa/au3a B3SITHl yKpallleHHsi: (pparMeHTH JABYX OpacieToB, Ae!
nepctis, 6ycol (HahaeHo coiwe 30 1wrtyk) [50, c. 70]. DBpacner..
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qyKABIMH CHHDAJbHO 3aKPYYEHHBIMH KOHUAMH BECbMa XapaKTepHbl
ol aHAPOHOBCKHMX yKpallenuit naemen LlentpasbHoro Kasaxcraua.
'ap BCTPEUEHBl BO MHOTHX MOTH.ILHHKAX, B YaCTHOCTH B Canrpy,
- HIIOKD, Aiiwpak, Axcy-Atwubl, Buliakeigak [79, c. 316]. Bpacaets
\FOTOBJIEHDI 113 YHCTelillefl onopsiHHCTOR GpoHsbl (docdopa 0,3%),
5"cagxa oJsioBa coctaBasiia nopsinka 10%. Tlepcrenp u Gychl Takxke
/1A BBITTOJIHEHDI M3 OJIOBSHHCTHIX GPOH3 C MOBBILIEHHBIM COJEPIKAHH-
o cauiua (0.8—1%), mbllbsika (0,04%), cyppmbt (0,002%), BucMY-
a4 (0001%), docdopa (0,5—1%). Packonku 1989 r. nann ROMOJHH-
oBHBIA MaTePHAM MEAHbIX M GPOH30BBIX HAaXOMAOK: LUMTKH CO LITHIPS-
4 Ha BHYTDEHHEH MOBEPXHOCTH, HaCaAKH C OTBEPCTHSAMH, OOJOMKH
opEIIKOBBIX HAKOHEYHHKOB CTPCJ (CHJbHO OKMCJEHHblE), -Gychl, je-
anu Gpacaera u Jp. C»neumpanbublﬁ aHaJaHM3 3TOrO MaTepHasla He H3-
(eHHJ YK€ YCTAHOBJIEHHOH KapTHHBI COCTaBa MeTaJ/lla 3TOro MaMsATHH-
4: Mellb 1 OJIOBSIHHCTa s 6POH3a.

MoruabHuku Canrpy I—HI. [TamsiTHHKY BrepBble Hayaau H3y4yaTb-
481935 1. [79, c. 15]. Packonku LIKAD 1958 r. (M. K. Kaasip6aes)
03BOJIHJIH co0paThb AeTanu 6pacjeTOB ¢ «POTOBHAHBIMHY BBICTyNaMH
puc. 30, 3—4). Kouupt («pora») 6bL1HBBITAHYTE Ha KOHYC, OKpyTJe-
bl KOBKOM H VKpalIeHBl HerJyOoKHM »KeJloOKOM, HMHUTHDPYIOLIMM CIH-
adb. DTH OKOHYAHHS BHIMOJHSAN Ty Ke AEKOPaTHBHYIO . POJb, UTO H
nupa/ibHble KOHLbE 6pacaetoB [74, c. 103]. B 1978 r. Halinen wenblit
xsemnasip 6pacaera. Cailrpyckuc Gpacsaetsl natHposaHsl A. X. Map-
\JIAHOM aTacYCKHM 3TaloM 3M0XH OpoH3bl. Pe3ysbTaThl-3j€MeHTHOrO
)CTaBa HaxoaoK AaHbl B Tabauue 2 (88—94). letanu - u GpacJer
'HeCeHB! K KaTerOpHH KJIacCHUCCKHX OJCBSIHHCTBIX 6poH3 (oJ/0Ba 10—
7%). [TpoaHa/JH3HpOBaH [l YHHKAJbHbIX OPOH30BBIX H3/EJMHH H3
orubHukoB Canrpy I, I111: ksampatHoe 3epkaso (12X12cwm, Touut.
CM) ¢ meTeJbKOi Ha o6paTHOl cTopoHe (8), MacCHBHasl HaK/a/JKa ye-
ipexJyenecTkoBoi GopMbl (padmepoM 9X9 cm) (7) u munuer (9).
TH-yKpallCHHS OTHeceHbl K Oerasml-ganiabibaeBckod KyabType [79,

123]. Hx cocraB — ondTh Ke OJOBSHHCTbIC GPOH3BI (JHraTypa 0J0-
! BapbupoBana B npegenax 3—5—10%), T. e. oun okaszaauCh OTJH-
MM M3 THIMYHOTO AJSL YKPaLICHMIT 3MOXHM cpelHEN W mo3aHeii GpOH-
i Hentpanbioro Kasaxcrana aertanaa. 3ahHKCHPOBAHEL MPHMECH B
CATBIX-COTBIX A0J5IX NMPOUCHTA VBIWbLAKA, CyPbMBI, CBHHLA M Ha MO-
*\-‘ify)lk HUXKe BHCMYTa, ccpebpa, xpoma, nukensi. MroabHUk clenaun M3
.; Morunbuux  Kojimoket 1—IV. [lo packonkam [IKAD 1985 r.
N K. Kypmauky/ioB) nOJy4eH pa3HooGpasHblii MaTepHaJa BCIIEBBIX
Xonox uz nservoro meranna [50, ¢, 76]. CnekTpasbHBIH aHaJIU3.
ﬁ"oﬁpOHsoBux naneauit (puc. 30, |—10) npeacraBjaen B Tabauie
‘ 10\124). JByxaonacTHble BTy/AbYyaTble HAKOHEYHHKH JPOTHKOB
' 10), natuposanubie XIV—XII BB. 10 H. 3., GbLTH CHEJAHBl H3 MeI-
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Ho-os0BsIHHOTO cnyiaBa (osoBa 5—20%). Cpelu HHBEHTaps Morp
HMA HalJeHbl 6pac/eTbl ¥ HUX JeTajH C KOHHYECKHMH CIHpaJbH(
KpyueHHbIMH KoHHaMH (1,2). ¥ NPOBOJIOUHBIN MEpPCTEHb C BHTKaMy
KoHLax (3), oTHeceHHBIe - cpeaHell GpoH3e. AHa/nU3 3THX YKpaii
MOKa3aJ BBICOKOOJIOBSIHHCTYIO 6poH3y (osoBa 10—20%) c ueboin,,
MH NpHMecsIMH (AecsiTble-COTbie — ThICAYHbIE 10/ MPOLEHTA) CBy
-UMHKa, MBIIIbAKA, CYPbMBI, BHCMYTa, KOGa/bTa, XKeJesa, cepebpa,
Ma, ¢ocdopa. B sanuatoil nogBecke (HalIMBHOI) ITOMHMOG JIMTa:y
0/10Ba 3a(PHKCHPOBAHBl BBICOKHE NPHMECH CBHHLA M BHcMYyTa (10 |
KaXK/10ro KoMmoHeHTa). M3 Goabluoit cepuu 6yc NpoOaHaMHU3UPOi;
6 1WITYK, MO cOCTaBy OHH TOXKe OJIOBsSIHMCTBIE OpoH3bl. OpHa Gyuy
coCTOs/Ia M3 TPEXKOMIIOHEHTHOTO MeJHO-OJIOBSIHHO-CBHHIIOBOTO Cil 1y
(no 10% oJioBa W CBHHLA B MEJHOH OCHOBE) C MOBBIEHHBIM o]
pom (0,4%). OLHOTHIHBIMH 110 COCTaBYy (OJIOBSIHHCTBle GPOH3BI) Oy
W HaXOAKH CTEPXKHs W JeTann npeamera (7 u 9). Jlumb onuu og;
3el — (parMeHT npeaMera (BO3MOXKHO, OpyAHsl) Obl YHCTO MEXi

MoruabHuk et I. O6uapyxenHas B 1978—1979 rr. koaaexy
KpynHbIX G6POH30BBIX HAaKOHEUHHKOB cTpes (ApotnkoB) (pHc. 31) us
Baja ocoOblii HHTEpec, TAK KaK oTpaaJa HauboJsiee pacHpocTpii
HbIH M JaTHPYIOUHACS BUJ BOOPYXKEHHsS BOHHOB aHJDOHOBCKHX I
men LlentpasbHoro KasaxctaHa. Bce HakoHeuHHkH (83K3.) BXO.ii
B pasjes BTYyJb4yaThlX ABYNepbIX JHUCTOBHAHOH (OPMBL. (HJ. X§
11 e¢m). OHM HMeJaH HEKOTOpble PasjIMYdfA, y ONHHX BEpPXYIUKa |\ U
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yeH110ro nepa Oblia 3a0CTpPeHHasi, y APYrHX — OKpyrJas. JlaTHposaHbl
pIeTCKHE HAXOJKH 110 aHaJIOTHM ¢ KoMmnaekcaMu Afmpak, Ak-Mycrada
i AP. PAa3BHTHIM a/1aKyJ/JbCKHM IEDHOAOM 3M0XH OpoH3el [49, c. 141}].
BOJbIIHHCTBO U3 HHX (6 3K3.) 6BLIO CAENAHO H3 MEJHO-OJIOBSIHHOTO
cnnaBa (onoBa 3—5—10—15%) c 1e3HauHTeJbHBIMH TMpPHMECSHMH
¢BHMHLA, MBIUIbSAKA, CYpbMBI, HHKeJs, KOGa/jbTa, He NpEBbIIAIOLIHMH
coTble JOJIH NMPOLEHTa, B OJHOM 3K3eMIsipe YCTaHOBJ€Ha MPHMECh
ceuina (1%). IBa naxoneyHHka ObIIH MENHBIMH, HO ¢ HEBOJbLIOH
1oJieHl OJIOBSIHHOTO KOHUEHTpaTa (mopsiaka 1%), koropas, mno Bced
BUAHUMOCTH, Ao0aB/aeHa AJ51 NMPOYHOCTH H3Aesuil (tabua. 2, 67—74).

Moruabhuk berasbl. C faHHOTO rpaHAMO3HOrO mnaMsiTHUKa LleHT-
paJbHOr0 KaszaxcraHa — BerasuHCKHX CKaJbHbIX MaB30J1€eB 3MOXH
f03AHEeH OPOH3Bl — B HalleM paclopsIKEHHH UMEJHCh OTAEJbHBIEe Ha-
XOJKH MeTaJuIM4ecKHX u3jenud (puc. 30). Hapsay ¢ menkumu obpas-
uaMH — obnoMKaMu GJsiliek, 6pacseros, NpeIMeTOB HESCHOro Ha3Ha-
yeHus, 6yc (1—10) npoaHa/su3UpPOBaHBl M A0BOJBHO KPYNHBIE UEHHBIE
mpeiMeTbl, TaKHe, KAK HAKOHEUHHKH, KONbs, /jBE 3aKOJKH, HI/Ia C
ywkoM, 6Jisixa-mojBecka. Pe3ysbTaThl CIEKTPaIbliOTO0 H XHMHYECKOTO
aHaJu30B AaHbl B Taba. 2 (75—87) u taba. 4 (10—13). Csoeobpa-
3¥e FoKasaJ MeTaJssa OO0/bUION HIVIbl, HAWJEHHbIH B XOpOILIeH COXpaH-
HoctH (ma. 16 cMm, toauw. 3 cm). «berasunckas uriaa» —oaHa u3 nep-
BbIX OpOH30BBIX MVl Ha Tepputopuu KaszaxcraHa [79, c. 94]. [To naH-
HBIM JByX BHA0OB aHaJaH30B (Tabua. 2, 77 u rtaba. 5, 13), koTophIE,
KCTaTH, B MpejeJax AOIYCTHMBIX MOTPELIHOCTEH COBMAJIH, OHa CAeJaHa
M3 TPEXKOMIIOHEHTHOTO0 MeIHO-0JIOBSIHHO-CBHHIOBOTO cijiaBa (5% Me-
IH, 9% osoBa u 2% cBuHuA). BEITE MOXKeT, OHa ABJsNACH NPEAMETOM
UMIIOpTa, TaK KaK OTJHYaJach MO MeTaJJy oT OerasMHCKHX BelleH, a
BO3MOXHO, B IIpollecce MJIaBKH 3TOTO H3JeJHs B MEJHYIO OCHOBY IONaJj
MHHEepaJ JIHHApHUT roaiy00BaTO-CHHEro I[Be€Ta, COAepXKallui wMeab H
ceuHel. A. X. Maprysnan o6paTHg BHUMaHHe Ha HaXOAKy H3 MOTHJIb-
HHka Derasbl (MaB3oJel 5) — pelKHil k3eMmisip 6y/aBKH (3aKOJIKH)
C HaBepLIMEM OHCKOBHAHOH ¢opMHl (13) c oTBepcTHEM Ha Kpalo AHMCKa
BoaJie crepxHs (ma. 12 cMm, guaM. xpyraoro Hasepwus 3,3 cm) [79,
. 94]. MsroroBneHa M3 HH3KOOJIOBSHHCTOH OpoH3bl (osioBa 1—2%) ¢
He0O/IbLIMMH NPUMECSIMH (B THICAYHBIX AOJSX NMPOLEHTA) APYTHX 3Jje-
MeHTOB. Y3Kasi 3akoaka (12) mo coctaBy oTHeceHa K paspsily Jac-
CHYECKHX OJIOBSIHHCTHIX OpoH3. Busxa-noaBecka, ¢parmeHTtbl OJsiliex
C OTBEpPCTHSIMU H HEKOTOpPble OYCHHBI Cle/JaHbl U3 BBICOKOOJOBSHHCTHIX
0poH3 ¢ MasbIMH NPHMECSIMH MeTaJJoB. JIHWb TpH 06J0OMKa mpeaMe-
TOB ¥ onHa 6ycHHA ObIIM MEJHBIMH.

Moruabhuk Beuikbianak. Ilpd  packonkax KA 1952 r.
(K. A. Axuuren) naiimen obnomox 6pacaera, AaTHpoBaHHBIH XII—

V BB. 10 H. 3. B nanpHefimieM OblAM H3BSATHl H APYTHE IPEAMETHI:
HOX-kunkan (Haxonka A. M. OpasbaeBa) (matupoBaH XV—X BB.
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40 H. 3.), Gycsl, ¢parMeHT Ko/bla. Bce Bewln ObliH NOABEPTHYTE
cnexTpajJbHOMy aHaausy (t1aba. 2, 95—100) (pxc. 31). AHaJUTHUECKH(
JAaHHEe caMoil COJTMAHON HAaXOAKH — HOXa — pasouliuch (taba. 2, 96,
tabn. 5, 20). CnekTpaJ/ibiiblM aHaJH30M BbifiBJI€HAa HH3KOOJOBSHHCTAsI
6potsa (oq0Ba 3% ) C He3HAYUTENbHO NMOBbILIEHHBIMH IPHMECAMH CBHH-
La Y MBbHIbsSIKA M Ha MOPALOK HHUXKEe LMHKA, CYPbMBI, BACMYTa, HHKEJSsI.
Javxble XHMHYECKOrO aHaju3a 3adukcupoBanun ULHHK (3%) M 0J0Bo
kak npumecb (0,2%). PesyabTaTel ceKTpaJ/JbHOro aHaJju3a, Halo IO-
JaraTb, 6oJiee JOCTOBEPHbI, TaK KaK B OPOH3QBHIH BEK LHHKOBbIE JIH-
raTypel B OOLIEM-TO B NPOH3BOJCTBE HE HCIO0JIb3OBAJHCb, TEXHOJOIH-
YyecKH OHHM HAULTH WHPOKOE NPUMEHEHHUE B 3MOXY XKeJse3a u 6osee mo3a-
Hue BpeMmeHa. Dpacaer Toxe Obl1 cAesaH M3 MeIHO-OJOBSHHCTOTO
cnsaBa ¢ KOHleHTpauueil cjoBa nopsiaka 3%. Haxonku 6yc mokasanu
B MeTaJjljle OueHb BBICOKHE Mpucaaku osoBa K Meau (zo 20—30%) —
«6eJiyto» 6ponsy. ApXeosorH OTHOCAT. HX K Pa3psily YKpalleHHH:
BO3MOXHO, OHH BBIMOJHSJIH POJb CJAHTKOB KakK NMPOAYKTOB 0oOMeHa
au6o ToBapa. CAHTOK NOBTOPHJ MO CGCTaBy MeTadsa Opaciera, OBITL
MOXET, 3TO JeTaJjib TOro /K€ NpeaMeTa HJIHM KyCOK ChIpb€BOro MaTepua-
Ja.
Moruabuuk Canrysip {l. HeGosbuoe konuuecTso o6pa3uos (4 3k3.)
u3 packonok LIKAD 1958 r. uMesnoch B HalleM pachnOpPsiKEHHH W3 Mo-
rusibHika CaHryblp (puc. 31). dT1o aBa 06.10MKa GASIlIEK MOKA3aBILHC
B CBOEM COCTaBe YHCTYIO Me€ab, U Habop Oyc, JBa H3 KOTOPbIX OKa3a-
Juch 6esbIMH 6poH3aMHu (coaep:kaHue osoBa B Hux nopsinka 20%).
B opuo#t u3 OycHH 3a(UKCHPOBAaHBI MNOBBIILIEHHBIE KOHIEHTPALHI:
vbitibsika (0,6%) u cyppmbl (0,3%), octasbHble 3JeMEHTH He BBIXO-
AWNM U3 paMOK OGBIYHBIX IOKa3aHHil.

Moruabunk bos-Boditanul. B pesyiibraTe pacKomnoK 3TOro NaMsTHH-
Ka snoxd 6poHssl LIKAD 1966 r. noayyen maTepHas npeiMeTOB BOOPY-
MKEHUsSI — CePHH  TPeXTPaHHBIX UEPCUIKOBBIX  HAKOHEYHHMKOB CTpe.:
(14 »2x3.) pasauunoiét coxpanHoctu (puc. 31). Hexoroprle HakoHeuHH-
KH OBUJIM B XOPOLUEM COCTOSIHHH M HMEJH TBEPAYI0 GPOH30BYIO OCHOBY'.
Ciesaubl OHU M3 OJIOBIHMCTBIX OpoH3 (osoBa jpo 20%). B cmekrpa:
X MeTajsla 3aMeueHbl TaK:Ke MOBBIWIGHHBIE KOJAHYECTBa  MBIIIbSIK:
(0,2% ), cBunua (0,6—3%) u pocdopa (0,5—3%) (taba. 2, 125, 131).
Bee geransnble o0pasubl ‘HakOHeYHHKOB (Tabua. 2, 126—133) menHbiC
i noutd Ge3 mpumeceil. [locaennne 3HaUMTENbHO OKHCJIEHBI H KOPPO
3upoBaHbl. B oanom ofpasie HaKOHEYHHKA MOBBILIEHBI KOHIEHTpAILH!
suemyta (0,1%), ocTanbible’ cogepKain B HEGOMBIIMX KOJUYECTBAN
ILKHK, MbIIIbSK, CYPbMY, HUKEJIb, XKSJE€30.

Nocenenne Byryabl. Boabuine no macwra6am 6yryJanscKHe moce
JICHH, CYIIeCTBOBABLUHE IJHTE/NbHbII HCTOPHYECKHH NEPHOX OT Cpej
HCH GPOH3BI 1O PaHHECAKCKOTO BPEMEHH [79, c. 193], AAJH BaXKHBII
APXCONOrHYeCKHA MaTepHaJ, OTPaXKaBIWIHH Ky/JbTypy NPeBHHUX MeMe!.
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LlentpasnbHoro Kasaxcrana. MenHO-6pOH30BEIl  HHBEHTapbh H3 3TOrO
MaMATHHKA TMOCTYMHJ IJs HAllero HUCCJAefOBaHHsS B HE3HAYHUTENbHOM
KOJIMYECTBE, M MO3TOMY IOJydYeHHasi HHPoOpMalMs MO XHMHYECKOMY
coctaBy o6pa3nos BecbMa ckpoMHa. CrnexkTpasibHBIH aHaJu3 yKpalle-
HHH — 2epkasia u Gpacgera (taba. 2, 105, 106) (puc. 32) — BHIABHJI
B HX COCTaBe KJaCCHYECKYK OJIOBIHHCTYIO OpoH3y. [IpeaMer HesicHOTrO
HasHayeHHS M CJHTOK TaKXKe COAepKaJu JerHpylollHe 106aBKH 0JI0Ba
(5—20%). JInwb oaun o6pasew —— MJIacTHHa ¢ TpeMsi 3aKJeNKaMH —
Oblyl MEAHBIM.
Nocenenne llopraunpi-Byaak. M3 31oro KpynHoro nmocesieHus 310-
XH nozaied OpoH3bl B pe3yabTaTe packonok LIKAD 1974 r. ussjeueHbl
MeTasJiM4eCKHe HAaXOAKH, 4aCTb H3 KOTOPBIX MOCTYNHJA Ha CINEKTPaJsb-
UbA ananu3 (puc. 32, 1—6). Bce uagennss: HaKOHEYHHUKH CTPeJI, LIKJO,
KO/Ibyo, MyroBHLla, pyuka OT MOCYAbl W Ap. — IOKa3aJH B CBOEM CO-
CTaBe xOpollero kayecTsa OJOBSAHHCTYIO O6poH3y (osoBa 5—10%).
Pyrie npuMecH He OTKJOHSJIHCH OT OOBIYHBIX [OKa3aHHil (COThHe —
ThicsiyHble AOJH MPOLEHTA), 3a HCKAOYEHHEM HECKOJIbKO MOBBIIEHHBIX
Coxepxkanuit cypombl (0,04—0,3%) u Bucmyra (0,003—0,02%).
Mocenenns )Ke3kazrana. B HaueM pacmopsizKeHHH HMENOCH JIHIIb



7 mpeaMeToB, MsITb M3 KOTOPBIX M300pakeHnl Ha puc. 32 (24—28). Ha
ABa o0pasua — HOX H OOKJIaAKy Ko/JuaHa — UMEJHCb JaHHble XHMH-
4eCKOro aHaJiu3a. CleKTpaJsbHble COCTABJSIOLIHE 3JEMEHTHOIO COCTaBa
(tabu. 2, 141—147) u XuUMHYeCKHe NOKAa3aTEeJH IO OCHOBHBIM KOMIIG-
HeHTaM cosnaju. OHU pE3KO OTJHYAJNHCh OT BCEero MpeblAyIiero Ma-
TepHasna. Meraan 4 o6pasuos, B TOM uyHcJe 3epxaJa, MpeACTaBaAJ CO-
6ot ciias menu ¢ 30% 1uHKa (J1aTYHb), OCTaJ/IbHBIE JE€MEHTBl HMEJH
NpUMecHBIH XapakTep (coTble, ThICAUHBIE AOJH mpoueHTta). OTtiaxua-
JIUCh 110 cocTaBy 3 obpasua MNJacTHH: OJHA (C OPHAMEHTOM) — ce-
pebpsinass (50% wmean-+509% cepebpa), BTOpas — MeJHas, TPETbA —
cBHHIIOBast. BeposiTHO, co6paHHble MeTa//HYeCKHE IpeaMEeTel SABJA-
JHCh HOCHTeJsIMH GoJjiee MO3AHEH KyJAbTypbl, BO3MOXKHO, cpejJHeBe-
KOBbs. PaHHHX MaTepHasoB MBI HE HMEJIH.

Ilocenenne Caprapni. CocTaB HAX0AO0K Bellledl U3 3TOr0 MOCE/JEHHS
snoxH ¢uHanbHOH OpoH3nl (puc. 32, 12—23) HeoxHoponmex (tabu. 2,
162—175), 3ameTHa cneuudHKa HX PpYAHOTO HCTOYHHMKA. [JouTtH Bee
H3[eJHsl CONepKaJsH LHHK, XOTSl M B IPHMeCHBIX KOJHuectTBax (necs-
Tble — COThIe J0J1H NpoueHTa). Psx o6pasuoB — ofHO- H ABYJE3BHH-
Hbl€ HOXH, HAKOHEYHUK KOIbS, IIHJIO — OTJHUTH H3 OJOBSHHCTBIX GPOH2
(omoBa 5—10—20%), apyrue nmpeiMeTH — HaKOHEUHHK CTPEJHI, KPIO-
YOK, HOX JBYJIC3BUHHBIN — H3 CpelHe- W HHU3KOOJOBSHHCTBIX OpOH3.
Tecno (tabm. 2, 168) BBINOJHEHO W3 HHOTO MeTaJjlJla — MBIIbSIKOBOH
Gpon3bl (Mbllbsika 3% ) ¢ BHICOKMMH mpuMmecsiMM Hukedas (0,2%) =
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Puc, 33. [uarpaMMul 3JIeMEHTHOTO COCTaBa eJHHHYHBIX HAaXOJAOK M3 NOCE/JEHHH H MO
ruabuukoB lllopranan-Bynak, Yarannka, )Kunanam I, Kapa6ue, Kapacait II, Opray.
. )KamaH-Ysen, Aii6ac-Ilapacel, Temup Acray
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xobanbTa (0,05%). Bo3MOKHO, OHO HPHBO3HOE, TaK KaK OT/IHYaJ0Ch
10 2JeMEeHTHBIM napaMmerpaM. Coeo6pa3eH cocTaB elle JAByX 006pas-
§OB: lIHJa H HAKOHEUHHKA OPYAHS — 3TO MEAHO-OJIOBAHHO-MbIUIbAKO-
pblil ciyas 6e3 nHHKa. B nenoM e mertaJunuyeckue npeamerst Capra-
pbl OT/IHYAJIHCH N0 XMMHYECKOMY COCTaBY MeTaJsja (peuentasm OpoH3)
oT TAKOBHIX K€ U3 6oJsiee I0XKHBIX perHoHos llentpasbHoro Kasax-
cTaHa.

Mocenenne Yaramuka. [TaMATHUK 3M0XH GpOH3EI, PaCno/OXkKeH B
80 KM K ceBepy oT r. Kokuleray B JoJIHHE OJHOMMEHHOH peKH; H3y4eH
A. M. Opas6aesniMm B 1965 1. B cpaBHUTENbHBIX LEAAX Caenai Clek-
TpaJIbHBIH aHaau3 Tpex npeameros (taba. 2, 159—161). (puc. 33).
HoxX AByJIe3BHAHBIA (THIA KHH2KaJa) OBl M3rOTOBJNEH M3 KJacCHUe-
CKOH OJIOBSHHCTOH OpOH3bLI, NJACTHHA — H3 BBICOKOOJIOBSIHHCTOH (0JO-
ga 20%), dparMeHT mnpejmera — KJACCHUECKOH MBIIbSIKOBOH OpPOH3BI
(MBIIbAKA — 3—5% ). :

Moruasuuk JXunanabl I. Packonku M. K. Kaawsip6aesa (1972 r.).
PacnosioxkeH B Kaparanaunckoit obaactu Ha 6epery p. Hypel, B 97 kM
joro-3anajHee Kaparanael. M3bsito HeG0/blIOE KOJHYECTBO HaXOAOK
(puc. 32, 33) (taba. 2, 103—105). Ynuka/aphas «wedHas TrpUBHA C
6oraThiM JEKOPOM H3 30J0THIX MPHUBECOK... MepBasi HaXolKa NOLOOHOro
usgenusi B anapoHe Capsol-Apku» [47, c. 39] mpeacraBasiia cobo#t
MeAHO-UHHKOBBIH crmyaB (uuHKa 10%). Hox OBl OTJIMT 13 BbHICOKO-
oJI0BsiHHCTOH OpoH3bl (onoBa 10—20%), 1IMI0 — BBICOKOO08:HHO-
MblbsikoBo# (onoBa 30%, mbiwbsika — 5% ). Takum ob6pasoy, veTal-
JUYeCcKHe HaXOAKH MOTHJAbHHKA )KHiIaHABl 3HAYHTENbHO pas3jifyaljHCh
no coctaBy. Murepec Bce »Ke BBI3bIBACT LMHKOBAs -JIMraTypa, npHme-
HEHHasl MacTepaMH allApOHOBCKOH KyJbTypbl B H3TOTOBJIEHHH PeAKO-
CTHOTO 3K3CMILJIsipa TPHBHBL C 30JI0TBIMU NMOABECKAMH. DTO yKe BTOPOH
cayyail oOHapy»XeHHs B llaMsiITHUKaX OpOH30BOrO BeKa H3AEJAHH U3
MeJHO-LIHHKOBHIX CIIJIaBOB, B TEPBHIH pa3 310 OBIM HAXOAKH 43 Ioce-
jgenuit )Keskasrana. BosmoxkHo, 31ech, B Kaparanaunckoit o6.acty,
CyllecTBOBaJa MeCTHasl LIKOJa MPHUIOTOBJEHHS OpPOH3 C LLMHKOM, UTO
6blJI0 He XapaKTepPHO AJS BCEH KapTHHBI LBETHOrO METaJlJ10NpPOH3BOL-
ctBa llentpanbHoro Kasaxcrana smoxu 6ponssl. Ho atu daktel Tpe-
GyloT NpoBeEHHs JOMONHUTENbHBIX HCCJIEI0BAHUI.

Moruabuuk Akcy-Arwabt 1l. Ha ananaus npeacraBieHbl THOHYHBIE
AJIs1 TIO3IHEaHAPOHOBCKOH KYJbTYPbl GPOH30BHIE NpeAMETHl (pacKONKH
LJKA3 1952 r.). Bce uszenust — noasecka, 6pacier, 6ycwl (Tabua. 2,
134—138) — moka3aju B CBOEM COCTaBe BLICOKOOJNOBSIHHCTYIO GpoOH-
3y (omoBa 10—15—20%) co 3HAYHTEJNbHBIMH TPUMECSIMH CBHHIA
(0,5—29%), B oTaenbHBEIX 06pasiax 3aUKCHPOBAHBI MOBBILIEHHbIE KOH=
UEHTpalUMH LHMHKA, MBIIbSKA, CYyPbMBI, BHCMYyTa, HHKeJs (COThle —
TBICAIYHBIE JAOJH NPOLEHTA). ,

Mocenenne Ycrb-Keneraii. OTHOCHTCS K NepHOAy (QHHAJIbHOM GPOH-
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3bl. Haxoantes B8 OcakapoBckom pafioHe KaparanauHckod 06J1acTH.
Bo Bpems packonok (B. B. EBgokumos, 1978—1979 rr.) HaiiieHb Me-
TaJJIHYCCKHe H3Jenusi. AHa/nu3 o6pasloB BTOKAa H JA€TajH NpeAMeTa
N0Kaza.7u MeAHBbIH cocTaB, NJAacTHHA cAejaHa U3 HH3KOOJOBSHHCTOH
6ponsbi ¢ npumecsimu Mblwbsika (0,19%) u cypombr (0,2%).

CnexTpaJibHOMY aHaslid3y MOABCPIJIMCH TaKXKe eIHHHUHble HaXOLKH
U3 Apyrux MmormjabHukoB LleHtpasavHoro Kasaxcrana (puc. 33). 3to
6ychl 1 6ssixa-noasecka M3 Kapabue — osoBsiHHCTasi OPDOH3a; HaKOHEU-
HUKH cTpes M3 Optay — Menublii W u3 JKamMaH-Y3eHs — HU3KOOJIOBSI-
HucTan OpoH3a; mJjacTHHa W3 Ai6ac-Ilapacbl — BEICOKOOJIOBSIHUCTAS,
Hox u3 Hypkena — osioBsinMcTasi; Koabilo u3 bal6Gaab — megHoe ¢
NOBBIIIEHHBIM cBHHLUOM (mnopsinka 1%); 6ycet u3 Kapa-llloksl — BHI-
COKOOJIOBSIHHCTast 6poH3a, 006/ioMKkH 6pac/ieToB ¢ «poxkaMu» u3 Tay-
Tapbi — osioBsiHHCTBIE; ABa 3K3eMmispa BTokoB u3 Temup-Acray u
Kapacas Il — vexnnbie; ¢parment tecaa u3s KeHneca — HH3KOOJIOBSHH-
cTasi OpoH3a.

METAJIJ1 3MI0XH PAHHEFO )KEJIE3A

B cepenuue 50-x romos B LleHTpanbHoM KasaxcraHe packomnaHo
(A. X. Maprynan) 6oJiblioe 4uCca0 KypraHos I Thic. 1o H. 3. B ceBepo-
BOCTOYHOH NOJIOCE -OTKPBIT SAPKHI ouar KyJbTypbl IJIeMEH paHHexke-
JIC3HOI'O B€Ka, BKJMYABILMII B ce6s KOMIIEKC NaMATHHUKOB TacMOJIBL
[74, c. 409—415]. Bosbluoit  pa3HOOOpa3HbIl apXeOJOTHUECKHH Ma-
TepHasa co6paH H3 KypranHbIX MOTHJBHHKOB [I€DBOTO 3Tala TacMO-
JuHcKoH KyJabTypbl — Tacmoast I, V, VI; Koranamens I, Hypman6era
IV, natuposannbix VII—VI BB. 10 H. 3., H BTOpOrO, 60JI€EC MO3JHEIO —
Tacmoant 11, 111, KapamypyHna I, 11, Hypman6era I, II, Kafipakraca,
oTHeceHHbIX K V—III BB. 10 H. 3. Becb BeLieBOHl HHBEHTAaph THIIOJIO-
THYECKH paclpefesu/csi (10 TpeM KaTeropHsM: BOOpYKEHHe, KOHCKOC
CHapsIZKeHHC M yKpalleHHUsI.

Moruabnnk Tacmona I. dxcneanuueit LIKAD 1959 r. (M. K. Ka-
apipGaeB) coGpaHbl OpOH30BBIC MpeAMCTh (pHC. 34): 3epKaJjio ¢ OpHa-
MeHTOoM (auaM. 19 cM) c nersefi 11a THIIBHOH CTOpPOHE M BBICOKHM
G6opTHKOM (3), CTpeMEBHHbIEC yAH1a C HAaCa’KEHHBIMH TPEXAbIPYaTBHIMH
ncanusMu (7) u eule oau  yauaa (M3 xypr. 24) (9), paMKOBUAHBIC
npsuKKH (2 1 8), nyrosuueBuaHble 1npoHH3H (4, 5, 10, 12), o6oiima
(12) u ap. Beco 310T MaTepuas Gbl1 NOABEPTHYT CHEKTPAJIbHOMY aHa-
ausy (tabJ. 2 B npusoxenuu, 1—15). 3epkanao Gbl10 H3TOTOBNEHO H3
HH3KOOJIOBAHUCTOl 6pousnl  (os0Ba 3%) c BEICOKHMH NpHMeCAMI
Mblbaka (1%), BO3MOXKii0, npeinaMepeHHo 106aBaeHHOro, H docdo-
pa (0,2%). O6pauiaior i1a ccOs BHHMaHHe [Ba IK3eMIAsApa YAHI,
HMEBIIHEe pa3Hble PELEeNTbhl CIJIAaBOB: yAWJAAa C NCAJUAMH 3aK/AI0YasH
Jernpyioue 106aBku K Mean onoBa (5%) u mbimbska (2%), T. e.
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Mo2unsnuku
TACMOAA |

Puc. 34. Bpouzosbic mnpeaMeTH

N M3 Moruabhiukos Tacmosa I—
TACMO/IA 11 TACMOSIA 111 111 snoxu pannero xenesa

0008 | .

/O(\ 0.
# U“@u Qx @24

OTHeceHbl K pa3psily OJOBSIHHO-MBILUIbSIKOBbIX GPOH3, BTOPOH 3K3eMII-
JSp YAHJ TpHHALJIEXKAJd MBIUbLAKOBBIM GpolsaM (Mblwbika 3—5%)
C TNoBbIlIeHHBIMH TpuMecAMu cBuHua (0,5—1%) wu cypsmur (0,03%).
OuroBsiIHO-MBIILIBSIKOBYI0 OPDOH3Y B CBOEM COCTaBe MOKa3aJo y3aeuyHoe
YKpallicHHe B BHJAE TOJNOBKH Jocs (1), paMOuHble TpsiKKH, OJSLIKH-
nyroBuubl H o6oiima. «UucTo» oJoBsHHCTasi 6poH3a Oblia NpHMeHeHa
NpH u3rotoBjseHHH (HUrypHoit (6) ¥ HEKOTOPBIX MYTOBHIEBHAHBLIX MNPO-
Huze# ot y3asl (11).

" Moruabnuk Tacmoaa 1l, packonaunnlit B 1961—1962 rr. (M. K. Ka-
Abip6aeB), OTHECEH KO BTOPOMY 3Taly TaCMOJHHCKOH KyJbTypbl [74,
. 349]. M3 kypraHa | My»XCKOro 3aXOpoHeHHSI COOpaHbl NpeaAMEThI
BOOpYI)KEHHUSI — HOXKH M KOJYaH CO CTpeJaMH, a TaKxKe 0GOMMOUKH H
NpsXKKH, cocTaBJ/sABLLIHe HabOpHBIHA nosic RoHHa (pHuc. 34). M3 kypraHa
2 JKEHCKOIl MOTHJbI NOAHSAT OAHOJIE3BHHHBIH HOX C JAEPEBSIHHOH py-
Kosithio (14). Anasaus (ta6a. 2, 16—27) nokasaJj, 4TO TaCMOJHHCKHE
MacTepa BecbMa H306HpaTeNbHO MOAXOAMJIH K H3TOTOBJEHHIO GPOH30-
BbIX Belle#, WHPOKO BapbHUPys MHHEPAJbHBIMH 100aBKaMH K MeZHOH
OCcHoBe u3aennii. HoXH pasiuyanuch 1o COCTaBy: OAHOJIE3BHHHBIA C
KOJIbeBHAHBIM OKOHYaHueM U3 1-ro kypraHa (13) 6Bl cienaH 13 HH3-

26

27
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KOOJIOBSIITHO-MBIIbSIKOBOH Gpoii3nl (oa0Ba 1—3%, mbiwbsika 3—5%)
¢ mosblieHuniM csunmom  (0,3%), cypemoit  (0,07%) u Hukenex
(0,03% ). a oano/e3BUIHBIN U3 2-TO KypraHa — U3 «4YHCTEeHIIeH» 0JI0-
BsIHHCTON G6poH3bl (o10Ba 5—10Y% ). Pasuunuch u HaKOHEYHHKH CTPCJI:
IBa W3 HHUX — ABvhepblil BTyabuaThiii (16) M Tpexmepwlii 4epeLIKOBBIi
(17) — OTAUTBHI U3 HH3KOOJOBSHUCTBIX OPOH3 C INOBBILEHHBIMH (AeCsi-
Thle J0.M IpPOLEHTa) CBHHLOM W MBILBSAKOM, a JABYNepHl BTyJbya-
THI# (18) — H3 MBILILAKOBHCTONH GPOH3BI C MOBBILUEHHBIM COAEPKAHHEM
BucMyTa (0,03%). Bee .ietann mosica — mpsiKKH, QUIypHBIe 060i#-
MOUKH, KOCTBIJIEK — OBIIH  H3TOTOBJAEHBl M3 OJOBSHHCTO-CBHHILOBOTO
cniaBa (onoBa 3—5, cBiHua [—5%) ¢ NOBBILIEHHBIMH TpPHMECAMH
MBILIbSikA, BHCMYTa, cypbMbl, docdopa. Psag aeraneit  y3apl Nnokasa.l
osossiHucTVIo 6ponsy. Cpeau Mertanna Tacmosbl 11 uMesoch Takke
3epkaJo ¢ optamentoM, gatuposanHoc M. K. Kaabip6aeBbiM cpexHe-
BeKoBbeM (nepsast noJgosuHa Il Thic. H. 3.) W, BEpOSITHO, NOAHSTOrO
M3 No31HUX cjoeB (21). XHMHUECKHI COCTaB €ro pe3ko OTJHYaJICH OT
APYrHX NpPCAMETOB: B ocHOBE 3a(HKCHDOBaHa UMHKOBas JIHTaTypa
(10 5% ). B wesom e MeTasJs 3epKajia MOXKHO 0XapaKTepH30BaThb Kak
4-KOMIIOHEHTHBIH CTJIaB: MEAHO-0JOBAHHO-CBUHIIOBO-LIUHKOBLIH.
Moruabnruk Tacmona I packonan B 1960—1961 rr. B cBsizu ¢

Mo2uanoswuxu
TACMONA V VI

)

Puc. 35. DBpouszosvic npeamerhl
H3 Moruabhukos Tacmoma V, VI
5MI0XH paHHero xeJfesa
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TeM, UTCG TOYTH BCe KypraHbl MOTHJbHHKA Oblau pa3rpabiieHbl, maTe-
puana noaydeHo mano (puc. 34, 25—28). [lpoananusupoBaHo TpH
o6pa3ila TPexJOomacTHBIX BTYJbYaTbiX HaKOHEUYHHKa cTtpesa (tabua. IV,
928—30). OnnH 3K3eMIJIAp OTHECEH K pa3psily MBILIbLAKOBBIX GPOH3 C
mosbleiisbiMH BHcMyToM  (0,3%) u cypsmoit  (0,05%), BTOpO# —
HU3KOOUBSHHO-MBIIIbSKOBBIX U TPETHH — OJIOBSHHO-CBHHILOBO-MBIILLH-
KOBBIX ¢ BBICOKHMH mpumecsimu cypbMbl (0,5%) u Bucmyta (0,1%).
Moruabink Tacmona V, wHcenenoBaHHbii B 1961 r., mpeaoctaBua
AJ adain3a MHOTOYMCJ/IEEHbI MaTephaa (puc. 35, 1—26). Bce o6pas-
Ubl SBAAJHCH NpeAMeTaMH KOHCKOTO CHapsiKeHHs. AHaju3y nojiBepr-
JIUCb: M3 KypraHa 2 — KoJib4aThle H cTpeMeBHAHble yauJaa (18—26),
¢urypubie npodusu (1, 2), Tpu MacCHBHBIX KOJIOKOJbYMKa (b, 12, 13,
ec o7 140 go 260 r ), GJsIlUKH pa3HBIX BapHAHTOB, ABe CKYJbITYPKH
KO3J10B Ha 1BYKO/b4yaTOH cToiike (l1); u3 KypraHa 3 — cTpeMeBHAHbIE
yAHJa, Haca’KeHHble Ha KeJle3Hble MCaJHH, YKpalleHHble OpPHaMEeHTOM
H3 30JI0TOTO JIMCTA, NMapHble KpyrJjble NPSXKKH C PAaMKOBHAHBIM BBICTY-
oy (10, 135), durypHble BopBapKH, 6Ji5XH, IPOHH3H AJS NEePEKpecTHd
peMHel, 3oa0Ttay O6apenbedHas gHrypka xuimHHka (4, Bec 7 r), cay-
MHBWIAA HAJOOHOH OJALIKOH-yKpalleHHeM Y3Abl Jollagd. Eme Tpu
noloOnsle GUIYpKH XHIHHKA, HECKOJbKO pa3/HYyaBUIHeCS MO Becy H
pa3mepan:, obHapyyKeHbpl B KypraHax 4 u 6. Bce Haxoaku NOka3aju
IHPOKMIA 1HMaNa30H COCTABJASIOLIHX KOMIOHEHTOB MeTaJsa (Tabua. 2,
31—55). MHurepec nmpeAcTaB/sil aHAJNH3 KOJJIEKUMH YIAUJA H3 3TOTO
morunbiKxa. CrtpeMeBUAHbIe OblH HECKOJbKHX pPa3HOBHAHOCTEH, OT-
JIMuafach 1o GpopMe OKOHUAHHH, KOJHYECTBY OTBEPCTHH M JPYrUM mapa-
meTpaM. MeTass MX TakKe pasJjiHyaJcsi, yCTAHOBJIEHBl OpOH3BI Tpex
COPTOB: OJIOBAHHCTLIE, MBIIIbSIKOBBIE H OJIOBSIHHO-CBHHIOBO-MbIILbS-
KOBbl¢. KoJbuaTble yAHJI4a MPOSBUJIH B CBOEM COCTaBe OJIOBSHHO-
MBIILSIKOBYIO, @ YAHJIA C OPHAMEHTOM — MBIIIbAKOBYIO 6poH3y. Cnjas
MeIH C OJIOBOM H MBIIIbSKOM OKa3aJiCsl MNpPeBaJHPYIOLIHM MeTaJjlJioM
nast GoablinHeTBa uaneadit Tacmoswl V: BopBapku, OJasixa KpyrJaas,
¢urypHsie npoHusbl, Gasiuku. PurypHasi npouusp (1) mokasana oJgo-
BSIHHO-CBHHLOBYI0 GpoH3y (osnoBa 5—10%, cBuHua 1—3%), uaeHTHu-
Hyl0 OAOGHBIM ke usfenussm u3 Tacmoawl 11, apyroii obpasew ¢uryp-
HOHl TIpOHN3H (2) — OJIOBSHHO-CBHHLOBO-MblLIbSIKOBYI0.  OG6pa3unl
CKYJhNTYPHbIX HaBEpPLIHH KO3JOB OblIM BBLINOJHEHBI H3 KJIaCCHYECKHX
on0BsiHHCTEIX 6poH3. TakoB ke coCTaB ABYX IOANDPYXKHBIX MpSIXKeK.
Moruashuk Tacmona VI nan Hemaso npeameToB u3 OpOH3bI: yAH-
Ja, TIPOHW3H-TIOABECKH, OJHOJE3BHHHBIH HOX C KOJBLEBUAHBIM OKOH-
YaHHEM, Pa3JHYHOIO POAA MNPSKU U OGaswiku (pHc. 35). [NpousseneH
ClleKTpafbHbll aHA/JIH3 TOJBKO- ABYX 00paslOB: HOXa M YrOBHIIbI-
npouwsu. [locsennsis npeacrasisnna co60i HH3KOOJOBSHHCTYIO GPOH3Y
(onmosa 1—3%) c NOBBILIEHHBIMH KOHUEHTpauusMu Mblbsika (0,9%)
W Ha mopsizok Huxke uiaHka (0,05%), csunua (0,03%) 1 cyppMbl
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Mozunns «ukKu

KAPAMYPYH | KAPAMYBYH Il
7
St

@ “
@@ o b

HYPMAHBET 1 HYPMAHBET IV

Puc. 36. Bponsosbie npeameTnt
H3 MmoruaeHHkoB Kapamypyn I,
IT u HypmauGer I, IV

@a@w

O

(0,03% ). HoX OTAHT M3 MblllbsiKOBOH OPOH3bI (MbliibsiKa 2%).
Mornabuuk Kapamypyn 1. Mccaenosanusmu 1962 r. moayues pas-
HooOGpa3Hblil MaTepHaJ, naTupoBaHHblil VII—VI BB. 10 H. 3. (prc. 36).
M3 xyprana 5a moaHsT ofHOJe3BHiHBbIA HOXK (13), U3 KypraHa 5x —
GpOH30Bble HaKOHEUHHKH CTpeJs pa3JHuHbIX THMOB (42 3k3.). M. K. Ka-
AblpOaeBbIM (aBTOPOM HaXOJOK) KapaMypyHCKas KOJIJIEKUHA CTpeJ
pasfeseHa Ha 2 CPyNNbl: BTYyJbyaTble ABYIEpble H uepelIKOBbie TPEX-
nepuie. ITo ero onpeneseHH0 MX OAHOBPEMEHHOE COCYLIECTBOBaHHE H
OTJIHYAJIO BOOPYXKEHHe LEeHTPaJ/bHOKAa3aXCTAaHCKHUX IJieMeH OT CKHpo-
capMaTckux [74, c. 362]. M3 kyprana 10 u3BJjeueHb 3epKajo ¢ py-
KOATKOI, H300paxaBlleil NPOTUBONOCTABJICHHbIE TOJIOBKH ABYX KO3/10B
(mmam. 10,5 cm, Bec 160 r), u durypHas GJsiika, N0 pasMepam H pH-
CYHKy KOMHpylollasi pyuky 3epkaja (12). O6a usnenus, BUAMMO, ObIIH
U3 ojgHoro xoMmmJjexkra. HoX OTJIMT 43 HH3KOOJIOBSHUCTOH OpOH3BI C
MOBBILEHHBIMH NpuMecsiMit Mbllbsika (0,3%), cypembl (0,5%) u cBHH-
ua (0,07%). 3epkajo npeacTaBasao cob0il MeIHO-ONOBSHHO-MBILIbA-
KOBBIfl CIIJIaB ¢ PaBHBIMH JIETHPYIOUIHMH 100aBKaMH 0/10Ba H MBIlbAKA
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10 3+—5%), a 6asillKa — MBILIbAKOBBIH Ge3 onosa. Hakoneunuiu
rpe/l HMeJIH IUHPOKHH AHalNa30H 3JEeMEHTHbIX XapaKTEePHCTHK BHE 3a-
BHCHMOCTH OT THNOBOH NpPHHA/JIEKHOCTH (taba. 2, 58—73). Taxk,
pyfiepble BTy/buaThle C LIMNOM M 0e3 Hero, AByX- H Tpexmepmle ue-
ellIKOBble (67—73) Obl1M OTJUTBL M3 BBICOKOOJOBAHHUCTHIX OPOH3 C
peAHYEHHBIMH IpHMecsMY (MOpsiAKa AECATBIX J0JeH) CBHHLA, MBILLbsi-
ka, CypbMbl H (ocopa. HakoHeyHHKH pOMGOBHAHbIE BTy/bYaThie H
TpeXnepble BTy/buaThie (58—66) umenH HEOJHOPOAHBIH cOCTaB: ABa —
veAHble, 1Ba — MbllbsIKOBas OGpOH3a, OAHH — OJIOBSIHMCTAs, TPH —
oNOBSIHHO-MblIIbsiKOBasi 6pon3a. PurypHas npouusp (yceueHHas Ha
KOHYC) — MejHasl.

Morunabuuk Kapamypys II. Packonkamu LIKA3 1962 r. B Kyprane
| 6blaa HaljleHa JMTas d0dcHas Oasixa NMPsiMOYroJblioll ¢GopMel ¢ 3a-
KpYTAEHHBIMH yraaMu (9X4 cMm), aatuposatHast V—IV BB. a0 H. 3.
puc. 36). B ee pucyHke nepenana cuesa HanaleHusi XHIIHMKa Ha
gepbaona [74, c. 399]. Basixa mokasaja MeAHbIi COCTaB C MOBBLLIEH-
HBIMH COJAEpKAHUAMU (ASCATblE JOJH NPOLEHTA) CYPbMbl U BHUCMYTA.
Y ABYyX HAaKOHEUHHKOB CTpeJ H3 KypraHa 3, otHeceHHbix K VII—VI 5.
10 H. 3., OB pas3HBId cOCTAaB: ABYNEpbIH BTYJbyaTblil Obll choeslaH H3
KJaacCHuecKoil osioBsiHucTO# Gpon3bl (osoBa 109%), Tpexmepbit — U3
MBILIbSKOBOH (MbIlIbsika 5—109%).

Morunabuuk Hypmaun6er 1. OxcneanuuonubiMu  paGotamu 1961—
1962 rr. BbIsiBeHO 4 GpOH30OBBLIX TNpeaMeTa, J1aTHpoBaHHBX VII—
II1 BB. 10 H. 3. Ocobblii HHTepec BbHI3BAJIO VHHKaJbHOE H3LEAHE —
autas Oasiuika-Hakaaaka (Aa. 10 cm, wup. 2,8 cM), opopMaeHHas B
BHJI€ UEThIpEX COMOCTABJEHHBIX TPH(GOHBHX r0JIOB, 06pa3yIOIHX cepA-
LeBUHbIC NMPOEMBbl MO KOHLAM, H C JKHBOTHLIM C rpHdoHbeil TONOBOH
M 3asiubUM TYJIOBHLEM B ueHtpe (puc. 36, 17) [74, c. 400]. Ho xu-
MHYECKOMY COCTaBy OHa TOXE BblJeJHJIach H3 BCEro BhILICIIPHBEJAECH-
HOTO MaTepHaJia: CypbMsiHHcTasi 6DOH3a ¢ NMpPHCAaLKOH HeGoJblEO#H AO0-
au onosa (cypbMbl 2%, omoBa 1%), ApyrHe npHMecH — CBHHeL,
MBIIIbSAK, BUCMYT, HUKeJb, KoOaJbT, ¢ocdop (zecsaTsle, COThE, ThiCSAU-
HbIe noau npoleHTa). PparMeHt 3epkana u3 KypraHa 6 (18) moxasan
Genyio 6ponsy (509% wme1n+50% onoBa) c coaepkaHHeM CBHHUA,
CYPbMBI H XpoMa B AecsThlX 10Jsix %. [IBa Tpexmeprlx uepeliKOBBHIX
HakoHeynnka ctpen (19) pasHOpOAHBI: OAMH — OJI0BHHCTass OpoH3a
(onoBa 5—109%) c NOBBIiLIEHHBIMH KOHUEHTPAUHAMH (AecsThle AOJH
TpoueHTa) cypbMbl, MbIIbSKa H (ocdopa, BTOPOH — OJIOBSIHHO-CBHH-
UoBas Gponsa (osoBa 5%, cBuHua 3%), 6e3 JApyrHX CYIIECTBEHHBIX
Mpumeceii.

Meruabunk HypmanGer 1V. Packonkavu 1962 r. u3 kypraHa |1
"onyyenn mpeaMeTsl BoopyxeHus (puc. 36) (taba. 2, 86—92). Kun-
an (pn1. 29,8 oM, Bec 420 1 ), UMEBLUHH MaCCHBHYIO PYKOSITh C BOJIHH-
T™BIMH kpasMH, rpHOGOBHIHLIM HaBEPLIMEM H LUMDOKHM OBAJbHHM Ie-
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PCKPECCTHEM, PYKOATh KOTOPOTO yKpalleHa PUCYHKOM B BHAE HETYLIH.
HbIx rpebetikoB (20), 66121 H3rOTOBJIEH U3 OJOBSIHHCTOH 6poH3bl. Hoy,
OAlIONE3BHIAHBIA C KOJbLUEBBIM OKOHYaHHeM (21) OTJHT U3 CypbMs.
HHCTCH GpoHsbl  (cyppMa 3—5%) ¢ HeGobLION MNpHUCAaAKON OJOL;
(1% ). Tpexnepble uepelIkoBble HaKOHEUHHUKH cTpea (22, 23) umeny
pasubiii COCTaB: OJMH — MEAHBIH,  BTOPOH — MbIIIbSAKOBasE OpPOH3::.
ob6ofimouxa (24) — HU3KOOJIOBSAHHUCTAS ONATb 3KE C MOBBLILIEHHBIM Co-
nepxannem cypbMbl (0,5%). [IBe nosicHble 060#Mbl (25) OTHECEHBI
KaTeropHy HH3KONpOOHBIX cepeOpsiHbIX u3Jenuit  (cepebpa 30%), .
01HCH -¥3 HHX 3a(MKCHPOBAH KOMIIEKCHBIH coctaB MeraJsnaa (309,
oaoia, 2% csuHua, 1% cypbMbl), Bropas Gblja 6e3 0/10Ba, Ho cone)-
®aJja 10 5% cypbmbl. Takum o6pa3oMm, B HyMaHOETCKOM MeTaJJie, Ka
3aCBMIETEILCTBOBANH aHAJH3Bl, HEMAJYIO pOJb Hrpajda cypbMa, Jo-
BOJIEIO DCAKHH JIETUPYIOLIHI KOMIIOHEHT, B OTAEJbHBIX H3JENHAX ¢
comepxanue goxoauso na 5—7%. ITo Beceit Mozuasnuru
BEPOSATHOCTH, 3TO OOGDBACHAETCA CYPbMSHOH  kA#PAKTAC | KOTAHIMENS I
KOMIIOHEHTHOCTBIO  CBIPbEBOrO HCTOYHHKA
morunpHHuka HypmanGer au6o crnenudHKoi
pabGoTHl  MacTepoB-JHUTEHIIHKOB MeTaJJa.
Ho, HecomHeHHO, 3TO sipKkasi 0COOEHHOCTb B
[POU3BOLCTBE  LIEHTPAJIbHOKA3aXCTAaHCKHX
6pOH3.

Moruapiuk Kotanameas I. Packonkamu
IIKA3 1967 r. us kyprada 13 coGpaHbl
NpeAMeThl KOHCKOro CHapsXKEeHHs, AaTHPO-
Banusle VII—VI 8B. 10 H. 3. (puc. 37). Co-
cTas UXx Meraana (ta6na. 2, 95—101) tpa-
U OHEH /ISl BCETO TaCMOJIHHCKOT'O HHBEH-
tapsi, IIpsxxkka pamkoBupHas (4) Owlia
M3rOTOBJIEHA U3 OJIOBSIHHCTOH GPOH3BI (0J10-
Ba 7%), yAH1a cTpeMeBHAHBIE (C AOMOJ-
HHTE/NbHBIM OTBEPCTHEM y OKOHYAaHHi)—
MBIUbAKOBOH (Mblbsika  4%), o6aoMOK
Koab4aTtoil yauast (6) u pgBe OGJasLIKH —
OJIOBSHHO-MBIlIbsSIKOBast 6poH3a (0J0Ba 3—

6%, mbibska 2%), aBe mpoHH3KH (OaHA ‘
CO WHTKOM) — MeJHHIE.
1 12
10 @’3

Moruabuuk Ka#pakrac. IxcneiuiHoH-
HbMu paboramu 1968 r. (M. K. Kaasip6a-
eB) B KypraHe 1 HaljaeHbl ABa u3nenus, aa-
TuposaHHbiXx VII—V BB. 10 H. 3. (puc. 37), Puc. 37. Bponsosne, 30
NoABEpruIHecs  CHNEKTPaJbHOMY aHaJu3y The H Ccepebpaunie “PeﬂMzTﬂ.
(tabu. 2, 93, 94). YKpallleHHe B BHAE MPAK-  oopere 1 orrecon Kot

sMmenp I, Kaiipaktac, N’
KM C H300paxeHHeM roJIOBOK Ko03J0B (1) u aauaer 11
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yrape ¢ opnameinToM napemennoie 6asawkin (2,3) nokKasaaH MNo4TH
JAEHTHIBBIT COCTAB: HH3KOOJIOBSHHO-MbIILAKOBYIO 6poH3y (oJioBa
1—5 %, Mblllbsika 3—5 %) c mOBBILIEHHBIMH TNPHMECSMH CBHHIA
0,2—0.,8 %) u Ha NOPALOK HHIKE CyPbMbl H BHCMYTA.

Mornasauk Xuaanabt 11. B pafiore aHApOHOBCKOIO MOTHJIbIIHKA HA
. Hype (cniucansoro Bhie) skcneauuumeit 1972 r. (M. K. Kaapip6aes)
6blH H3YUeHbl 1Ba KypraHa 3MOXH PaHHEro kejesa, i3 KOTOPHIX MOJY-
yenbl Oorarthie HaXoAKH M3 30J0Ta H cepebpa [47, c. 41]. MaccusHoe
gepkao ¢ nzobpaxeuneM (Hrypok KHBOTHBIX -(puc. 37, 9) H3 XKeH-
cKOTO  3aXopoHenusi KypraHa ' |, aatupoBannoe (VII—VI BB.
0 H. 3., 7O JaHHBIM CNEKTPaJbHOTO aHaau3a OblJIO cAeNaHO M3  BBI-
cokonpoGroro cepedpa, cofepxaliero okoJso 3 % osoBa W B He3HaYH-
TebHBIX KoaHyecTBax (MeHbwe 1 %) apyrue ajeMeHTH. Bbuin
anpoOuposanbl  (MHKPOCNEKTpaJibHbIH aHa/H3) JBe NPOBOJIOYHBIE
cepbr¥ {0ana c 6upiosoit) (11, 12), eme onHH 3K3eMIIsIp CepPbTH C KO-
HYCOBHEHbIM KOJIMAYKOM, MOKPBHITHIM 3epHbIO (8), cnupaJb H3 30J0TOMH
et {10). Huxke npuBeneHo coaepxaHHe rIaBHbBIX KOMIIOHEHTOB
3THX W3Jeldu#: 30/0Td, cepe6pa U OCHOBHOW npuMecH — Mead, %:

N Ha 3os0T0  Cepebpo Meds
puc. 31
8 Cepbra ¢ KoJamaukoM 81,7 16,3 3,8
8a Hyuika ot cepbru 78,2 17,8 4,6
10 Cnupadp JHCTOBAS 77,4 ~1.4 1,0
1 Cepbra ¢ 6upio3oii 80,0 16,6 8,2
12 Cepbra npoBoJiouHas 88,2 6.8 4,5

Ha puc. 38 npeacrasneHa rtabjaunua @QyHKUHOHAJBHO-THIIONOTHYE-
CKOTO pacHpcieqelins TaCMOJHHCKOro MCTaJJIMYecKoro HHBEHTapsi IO
XHMHKO-MeTa/lIyprHueckuM  mapamerpaM. «YHcTo»  OJIOBSHHCTHIE
Gpoussl (Sn) coctasasiny Toabko 34% B obliell fose BCero HBETHOTO
MeTanna, OJOBSHHO-MBIWbsiKoBble (Sn+As) —28%, 0/0BAHHO-CBHH-
uoseic (Sn+Pb) — 7%, 0N0BSAHHO-CBHHIIOBO-MBILIbSIKOBEE (Sn-+Pb-
+As) —49%, «uucto» MblbsiKoBble (As) — 14%, ONOBSHHO-CypbMSi-
Huctoie (Sn+Sb) u cypbMsHucTble (Sb) — 2%, cepeGpsinbie (Ag) u
oltoBsaHHO-cepebpsiibie (Sn+Ag) — 3%, meanne —3%. Posb os0Ba
B obuteii kapTHHe Metaasna seaunka (76%), Ho 3ameren audbdepeHuu-
PoBaHHHIl MOAX0A K ero pacmpexpeseHulo. lepuuutHocTs o0s10Ba omnpe-
Aenuaa pauuonadbHOCTb AEHCTBHH JIMTEHLIMKOB: TOUYHBIH pacuyer ero
KOJiHyecTBEHHOH [03HPOBXH B JeETHpYOILHX ao6aBkax. [IpuBiekascs
B&Ch mMeBILHHCS HAabOp CHIPLEBBIX KOMMOHEHTOB (CBHHEL, MBIIIbSK,
Cyprma, cepebpo), obecneynBaBIIHX B KOMIJIEKCE ¢ OJIOBOM (B ompe-
AeNeHHBIX NMPOMOPUHAX) NMyTeM MPHCAAKH K MEIHOH OCHOBE M3JAEeJHMH
NMonyyerne BHICOKOIO KauecTBa M HYXKHOTO I1BeTa GPOH3OBBIX M3JeJHI.
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Puc. 38. Ta6auua pacnpefeneHdsi NPeAMETHOrO MaTepHaja TAaCMOJHHCKHX MaMATHH.
KOB MO XHMHKO-MeTa.1ypPrHYeCKHM Tpynmnam

Tacmoauickue Macrtepa, BaalelOUIHE TOHKOCTSMH  OnNepaumi Ju-
TCHHOH TeXHOJOrMH H NpPHMEHsIolMe pas3HooOpasHble  TEXHHYECKMH.
IIDHEMBI, MpHAaBaAH H3AciHaM 1100yi0 popMy, co3jaaBasi BBICOKOX\-
N02KECTBEHHbIE TBOPEHHSA B MeTaJ.e, 3a4acTylo BLINOJlEeHHble B Xapak-
TEPHOM JJi1 BCero CKH(CKOro HCKyccTBa 3BepHHOM cTHse. MacTtepa
MH XYHOXKECTBEHHOro JMHTbA Opon3 u3 TacMoJ/bl CO34aHBl TakHe Yiill
KaJibHble BelllH, KAK KOHCKHe YKpallleHUs] B BHIE CKYJbITYPOK KO3JOB.
6/1ALIeK W NMPAXKKH CO CUeHaMH NPOTHBOOOPCTBA AKUBOTHBIX, 6apeased-
ible PUrypku XHIIHHKOB U JP.

XHMHUKO-METAJIJIYPTHYECKAA
XAPAKTEPUCTHKA UBETHOIO METAJIJIA
Bce cnexTpoaHaJMTHUECKHE JaHHBIC LBETHOTO MeTaJa H3 HaMsil
IIMKOB 3MOXH OpOH3bl W paHiexeje3Horo Beka ObljH CTAaTHCTHUECK!
06paboTaHbl W NpeACTaBJeHbl B BHJ1€ 4aCTOTHBIX THCTOIpPAMM pacmpe-
JeJIeHUsl 3JMeMEHTOB-NpHUMeceil B MEIHOH OCHOBE M3ACAWH M MO Xapah-
Tepy cngaasos. [Ha pucynxe 39 B mertasne moceselinii  3noxu G6poHsb!
PacKpbITO «IIOBEICHHE» BCEX OCHOBHBIX KOMIOHEGHTOB: KOJIOHKH OJIOB:
CABHHYTHl NpeHMyllecTBeHi0 BNPaBO, YTO FOBOPHT O €ro BBICOKHX 110
rasatenasx (1—109% wu Gosee), cBHHeU YCTaHOBJIEH NOBCEMECTHO, HO !
pa3/IHYHBIX KOHLEHTpalMsX, 1Hana3oH ero 3HayeHHi npoctHpaacs OF
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THICSAYHBIX goJsiell g0 1%, UHHKA NMOUTH He OblJIO, 3a HCKJIOUEHHEM i3,
nenuit mocesenuss Caprapbi, B KOTOPbIX €ro NPHCYTCTBHE H3MEpsJocy,
B Mpejesax ot ThicsAdHbIX foJgei 10 1 %. JlpyTHe 3/1€MeHThl — MBILbsk
CypbMa, BHCMYT, HHKeJb, K00aJbT, cepebpo, XpoM — MOKa3aaAU CABHy
KOJIOHOK BJIEBO, UTO CBHASTEJbCTBOBAJO 00 HX NMOHHMIKEHHBIX 3HAYEHH;
(ThiCSiuUHBIE W COTBIE, H3pelKa AecAThle Jdoau npouedTa)..Ilo Mbillbsky
H CypbMe HECKOJIbKO OTJIHUAJICs METaJl ONATh ke nocesenus Caprap;
nokasaB GOJIbIIHE €O COJEepXKaHHsI (B OCHOBHOM JECATHle AOJIH -
1% ). Ha ocHOBaHMH rHCTOrpavMM CIJIABOB MOMKHO F'OBOPHTb O CAHHCTE:
ChipbeBOH 6a3bl LBETHOTO MeTaJJ/a /JABYX KPYyIHbIX rnoceneHuit — Aracy
i Mroipxkuka. [IpeameTsl unpeHTapsi, HaljeHHble 3[€Ch, H3TOTOBJICHY
rJaBHbBIM 00pa3oM u3 OJOBSHHUCTHIX OGpon3 (nopsiika 80% ); ormeyeiy
HeGousblIast 10151 MeAHbIX HaXonok (15—20%). Meranauueckue u3ac-
aus nocejeduss Caprapbl MMeJNH HHOH CHIPbEBOI HCTOYHHK, OTJ/IHYA; -
IIniics TMOBBILICHHBIMU KOHUEHTPALUUAMH MBIIIbAKA, CypbMbl, LUHKA.
Ha pucynkax 40 u 41 npeicraBjseH MaTepHasJ 4aCTOTHBIX [HCT:-
rpaMM 3JIEMEHTHOTO COCTaBa MeTaJsJa M CIJIaBOB U3 MOTHJIbHHKO3
O6pCH30BOrO BeKa LEHTPaJbHCKAa3aXCTaHCKOTo pernona. B obmwem nia-
lle KapTHHa He OTJHYaJach OT IIOCEJEHYECKOH, BeIyUIyI0O pOJb 31€eChH
TaK:Ke Mrpaju OJIOBSHHUCThie Gpou3bl (mopsinka 70%), mpHCYTCTBOBG-
an Menuble usgenus (26%) u B HeOOJBLUIOM KOJHYECTBE — OJNOBSIHHC-
cuHuoBble G6poH3bl (3%). 3ameueHo, 4TO MeOHBI KOMIIOHEHT Mpeoni-
JajaJl B MeTaJsjle MOTHJIbHHKOB, B KOJJEKIHH HaX010K B TOM HJIH HHC:I
KOJIHYEeCTBE HMEJIHCh HaKOHEUHHKH CTPEJ, BO MHOTHX CJAyd4asdX, Kax
nokasaJl aHaJsius, cuenaHuble u3 mean (Bos-Boiitaan, Iller, Arac’,
Ax-Mycrada). )
CoBeplieHHO ApYroe NpeAcTaBJeHHe O COCTABE MeTaJljla M Xapa.-
Tepe CNJIaBOB Mbl MOJYYHJiH, 00pallasicb K 4acCTOTHBIM I'HCTOTPAMMa:l
BellleBOI0 HHBEHTAapsl U3 1aMsTHUKOB 3MOXH paHHero xeJjesa, H3o6p:-
JKeHHBIX Ha pucyHKe 42. Jlnis Bcex MOTH/IbHUKOB: Tacmourl, Kapamypy-
na, HypmanGera u KoraHsvesnss BnpaBo (B CTOPOHY GOJbUIMX KO-
LleHTpalu#i) CABHHYTH BETBH He TOJbKO 0JI0Ba, HO W MBILbsiKa, CBH:-
ua, CypbMbl, BUCMyTa, cepe6pa. XHMHKO-MeTaJJypruyecKue mapame:-
pBl MeTaJjlla OTPA3UJ/IH BhISIBJEHHBIE OCOGEHHOCTH: Hapsily ¢ BexyLici
POJIbIO OJIOBSIHHCTBIX OpPOH3 HMEJHChb M ApyrHe BBl CIJIABOB MC.:
CO CBHHLIOM, MBIIIBSKOM, CYPbMOH, cepe6poM. 3aMEeTHO MOYTH IMOJH(E
OTCYTCTBHE LIHHKa H fIBHAsl JieBas OpHEHTAalLlUsi BeTBEeH HHUKeJs, KobaJp
Ta, XpOMa, 30J10Ta (HeBBICOKOE MX cojepikaHue). Uro kacaercs pyaHol
6a3bl TACMOJHHCKOH KOJIIEKIHH GPOH3, TO OHa OTpaxeHa B HaGore
NOBBILIEHHBIX KOMIIOHEHTOB MeTaJla (MbILIbSIKA, CYPbMbI, BUCMYTa):
OJ10BO LIHPOKO BapbHPOBaJo OT HH3KHX (1—3%) a0 BHicOKHX (5~
10%) u ouenb Bhicokux (15—30%) koHuentpauuii. Uyscrsyercs, ki
ye TOBOPHJIOCH, T0BOJIbHO 3KOHOMHOE pacXOLOBaHHe €ro B NMPOH3BOIL
CTBE CNJIaBOB, O Y€M CBHIETEJbCTBYIOT KOMIJIEKCHBIE JIHTATVPH 0JI0F3
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C ApYrMMH MeTaJJaMH, BAAUMO, B 3aBHCHMOCTH OT HMEBLUEroCs B Ha-
JIHYHH B NaHHOH 30HE BHIa MHHEpaJbHOTO chipbsi. Heo6xoanMo Takxe
YYHTBIBATb M (paKTOp BpeMeHH, Ha ThicAuuJeTHe OoJiee MO3AHAA Me-
TaJJyprusi paHHEro eJje3a OT/IHYajdach M Gojiee BBICOKOH CTeNeHbl:
Pa3BUTOCTH IPOU3BOACTBA M Gosiee CHOKHBIMH pELENTaMH CILIaBOB.

IlBeTHasi MeTaJsyprusi, TakuM o6pasom, yxe c cepeautbr L[ Thic.
O H. 3. UMeJia YETKYI HalpaBJeHHOCTb peMecsa, pa3BHBAsCh, OHa
1Ja MO BOCXOASILIEH JIMHHH, NMPOXOAS BeCb LHKJ IPOHM3BOACTBA — OF
pa3paboTKH MECTHBIX MHHepaJbHBIX PeCypCOB, H3BJICUEHHS U3 HUX TO-
JIe3HBIX KOMIIOHEHTOB 10 MacCTepcTBa JHTbS NPOYHBIX BHICOKOKaue-
CTBEHHBIX 6POH3, HCKYCCTBO KOTOPOI'O JOCTHIVIO BHICOT K CEPEeAHHE
I TBIC. 1O H. 3. — KaHYHY HACTYNJIEHHS JKeJe3HOTO BeKa.

IOBEJIHPHBIE U3 EJIHUSA

JlpeBHejililee HCKYCcCTBO IOBEJNHPOB MposiBHIOCh yxke Bo I Thic. dc
H. 3. B paGorax ¢ usfeausimu u3 O6ponsnl. A. X. Maprynau ormeya.y,
YTO «B 3MOXY NMO3AHEH GPOH3BI CpPeldH KHTesel NOoCeJeHHi Oblin mpe-
BoCXoaible 10Beaupbl» [79, ¢. 312]. MiMu ObIIM H3TOTOBJIEHbI KEHCKHE
yKpallleHHsi W3 GpOH30BOrO MaTepHaJja: GyChl pPa3/IMYHBIX BapHaHTOB,
B TOM YHCJIe OPHTHHAJIbHOH (OPMBI B BHJe POHH30K H OHCEpPHBIX OXe-
pesnii, MacCHBHBIe 6pacJ/eThl C KOHHYECKOH CIHDPaJbl0 B BHAE peibed-
HbIX 3aBHTKOB (MoruHabHMku Caurpy II, Beuikblagax u ap.), sepkaaa,
B TOM YHCJI€ OPHAMEHTHPOBAHHbIE H C PUCYHKOM (MOTHJbHHKHU Byryabi
I, Canrpy I). Ha py6exe II—I Thic. 1o H. 3. B namsatHukax LlenTpasb-
Horo KasaxcraHa (MoruabHuku Ak-Myctaca, Koimoker I, Uler I, II
H [p.) NOABJAIOTCS OPOH30Bble H3JAEJHs, MOKPBHITHIE JHCTOBBIM 30J10-
TOM: BHCOUYHbBIE NTOABeCKH B 1,5 06opoTa u 060HMEI, 06epHYyThie 30J0TOH
¢donbroit, 3om0Thle cepbru Ha 6poH3oBoit ocHoBe M Ap. HIupoko pacnpo-
CTPaHEeHHBIMH NpPHEMAMH B IOBEJHPHOM jeJe ObLIH JHTbE, KOBKa, ue-
KaHKa, THCHeHHe [79, c. 318]. YkpalleHHsiMH U3 6J1aTOPOAHBIX MeTaJ-
JIOB, M3TOTOBJIEHHBIMH IOBGJIHDAMH N031HEOPOH30BOIO BeKa, SBJSAHCE:
KoJIbLla, 060HMbI pEMEHHBIX MOSCOB, CepbrH (KpVIJble, COUpaJbHble C
pacTpyboM), oxepesbs M3 HHTOK KpYy4eHOro 30/10Ta, GpacJ/erTsl.

B snoxy paHHero xefnesa NpoJoJKaJja COBEPLIEHCTBOBATbCA TeX-
HOJIOTHsI H3TOTOBJIEHHS! IOBEJNHPHBIX H3AeaHil. PaHHUMH KO4YE€BHHUKAMH
Obla OCBOEHA TEXHHMKA NMPOKATKH H CMafKH NOBOJBHO TOJICTOTO 30J10-
toro aucta (0,6 MM), a Takxke sepHu [74, c. 422]. K sToMy ke BpeMe-
HH TNpUHALJEXAT HAXOAKH JKeJEe3HbIX y3[IeUHBIX yKpalUeHUH, HHKDY-
CTHPOBAHHbIE (DUIYPHBIMH 30/I0THIMH MOJIOCK&MH (Toawl. g0 | MM) —
ncasuM, NpsixKKH Guryphsie (MoruabHuku Tacmosa 'V, Kapamypyn 1)
M BBICOKOXY/NOXKECTBEHHbIE H3J€JHA M3 30J0Ta M cepebpa (mor. )XKu-
JIaHABI). '

Besi cepusi HaXOMOK M3 G/aTOPOAHBIX METaJJIOB, COGpaHHHEIX W3

«
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Puc. 43. Hdpenuue 30n0Thie Haneaust n3 namatuukon Llentpaabnoro Kasaxcrama
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a Puc. 44. T'nctorpaMma pac-
'-.; 5 npeiejielus NpOGHOCTH

30.10Ta

&

Yacrota

LeHTpaJIbHO-Ka3aXCTAaHCKHX NMaMATHHKOB (pHC. 43), Oblia MmojBeprayTa
MHKDOCIEKTPAJbHOMY Ja3€PHOMY H 3MHCCHOHHOMY CIIEKTPaJbHOMY
aHanmu3aMm (taba. 6). [IpuueM npoanaaH3MPOBaHBI pPa3HOBPEMEHHHIE
H3Jeusi, IpUHaAsexaBlide 6pousosoMy (1, 2 o6p.) u paHHeKeIe3HO-
My (3—8 o6p.) BekaM.

HccnenoBanusi mokasaJid, yTo oOpaslbl pas/HYyajHCh IO COCTaBY
NPUMECHBIX KOMIIOHEHTOB H IO BeJHYHHEe NPOOHOCTH. 30J0TO MPOSABHIO
BrIcokHe npo6ul (B cpeaneM nopsaka 780), uutepsan kojeGauuit npo6-
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HOCTH yKJalbiBajcsi B npepenax 694—905. Haunboabmasi BcTpevae-
mocTb (63%) nmnpuxoaunacb Ha yyacTok  npobuoctH 720—830
(puc. 44), uTo, BEPOATHO, CBHAETENbCTBYET O CbIPbEBBIX HCTOYHHKAX
MeCcTOpOXKAeHHIt 6au3noBepXxHocTHOro tHma. OHM pacnpoCTpaHeHHl, B.
yacTHocTH, B Caske B pyAHBIX MOJSX TPyNNbl THAPOTEPMHHAJIbHBIX
mecTopox1ennit — bupiok, Kapakyayx, Kynep, Haypasbai, Tackopa
BOJIM3H MaCCHBOB BTOPHU:HbIX KBapUHTOB, T reoJoraMH yCTaHOBJIEHBI
cJenbl apeBHHX pa3dpa6otok [116, c. 88; 52, c. 43].

Pacnpeaesnenue sneMeHTOB-IpHMECEH MO yacTOTe BCTPEUYAEMOCTH
H COJepXKaHHIO B 00pa3lax COOTBETCTBYeT KJaacCH(PHUKAILHUH, NpPeLo-
xenHoii H. B. Tletposckoit [96] B oTHOLIEHHH X pacnpoCTPAaHEHHOCTH
W CTEeMeHH KOHUEHTPAaUHMH B NMPHPOJHOM CaMOPOAHOM 30J0Te. JTO To-
BOPHT O MPAMOH 3aBHCHMOCTH NpHMecell B H3[eJHsiIX OT cocTaBa H3-
Ha4aJbHbIX py[d, He NPOWCAWIHX creuHaJbHo adPHHAKHOH OUHCTKH.

[naBHBIMH 3/1eMEHTaMH-CyTHHKAMH  30J10Ta  SIBJSIMCL cepebpo
(7—30%) n medo (0,1 — 8,2%). Cepe6Gpo NpHCYTCTBOBAJO, KaK BHIHO
13 Tabanubl, B GOJbIIHX KOJHUECTBAX, 3TO, B CBOIO Ouepelb, M0O3BO-
JSICT 3aKJOUHTL, YTO H3AeNHs AesajHCb B OCHOBHOM H3 MPHPOLHOTO
30J10Ta  (XapaKTepH3YIOLlerocsi-  BBICOKMMH  ero Mnoka3aTesasiMH)
(puc. 45).

Mede obHapyxeHa Bc Bcex 6e3 uckaloueHHs obpasuax, 6osbluas
yacTb (*/4) H3 HHX OT/IHYAJACh NOCTATOYHO BBICOKMMH (Gosiee 1%) ee
COACPXKaHHUAMH, YTO SABASCTCS aHOMAJbHBIM [JIs NMPHPOAHOTO 30J10TA.
Hannune BBICOKOH MEIHCTOCTH OOBACHAETCSH, BHAHMO, CTPEMJEHHEM
MacTEPOB K AOCTHXEHHIO »eJaeMblX LUBETOBbLIX OTTEHKOB H3JEJHH, T.e€.
MOJIy4eHHIO LBETOBOrO KOHTPaCTa JKeJTOro ¢ 3esaeHblM [52, ¢. 43].
HanGonee Boicokne koHueHTpauuu Mean (7—=8Y%) oTmeueHbl aas npea-
MeToB . THMa 6pac/cTOB H TNOABECOK, Tpebylolux 6GoJee. BHICOKOH TBEp-
JOCTH.

Csurey — OfMH M3 paclpOCTpaHEHHBIX 3JIEMEHTOB-NMPHMECEH B CO-
CTaBe npHpoAHOTe caMopoaHoro 3omaota.. [lo nanueim H. B. [letpos-
CKOM, BCTpeYyaeMoCTb CBHIIELCOAEpIKALIero 30/10Ta BO3pacTaeT oT IJy-
GHHHBIX MECTOPOXKAEHHH K MasnorayOuHHbBIM. Ero npucytctshe B H3-
Aenusx B Konuuectse 6osee 0,005% oTpumaTebHO BAHSIET Ha PU3HKO-
MexaHuueckHe cBoiicTsa, a npu coaeprkaHuu csuHua 0,06% 3oso0to cTa-
HoBuTcs xpynkum. [Tostomy Pb nHapsiay ¢ Sb, Bi u Fe otHocutes k
HauGosee BpeIHLIM npuMecsv B 3omote [52, c¢. 3]. B mpoanaausupo-
BaHHbIX o0pa3lax CBHHEL YCTAHOBJIEH B LEJOM B MpeAeJaX HOPMbl B
AONYCTHMBIX A/ IOBEIHDHBIX H3AeJHI KOHLUEHTpauusxXx (MakcHMaJb-
Hbic ero 3HaueHHs goxoauau go 0,006 u 0,009%).

01080 ycraHoB/ieHo B 98% mHccienoBaHHBIX 06pa3loB B KOJHye-
ctBax o1 0,001 10 0,6%, ronbko oaun o6paseu He coaep:aa ero. CTojb
3HayHTeNbHbIH Pa3Oépoc KOJHMYECTBEHHBIX 3HauyeHHH OJIOBAa yKa3blBaer,
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BP[AHM'O, Ha MPHHAN/JIEXHOCTb NMEPBHYHOIO CBHIPbS 30JIOTHIX NMpEeIMETOB
K PA3HBIM MECTOPOXKJEHUSM HJIM PAa3JHUHBIM THIAM DPYA.

Hapsly ¢ yka3aHHBIMH Bbille 3JeMEHTaMH B H3AeNHsix oOHapyxKe-
Hbl B H@8HauHTeIbHBIX KoanuectBax Hg, Fe, Ti, Zn, Pt, Si, Ca, Al, Mg,
eute pexe Bctpeuenbl Bi, Ni, Co, Sb, Cr u B oTAeNbHBIX CJdyyYasix —
Ba, Be, Mn, As (puc. 45). 1o cOBOKYNHOCTH aHaJIMTHYECKHX Xapak-
TEPUCTHK ¥ NPEXKAe BCero Mo COAEPXKaHHIO PTYTH (HH3KHE 3HAUeHHs)
cjejal BBIBOJ, 4TO HCCJelOBaHHble 06pa3ilbl He MOABEPraJuCh aMaJb-
raMau¥id H LLHAHHPOBAHHMIO, T. €. IPHU M3BJIEUEHHUH 30JI0Ta U3 Pyl TPH-
MeHSIJIACh B OCHOBHOM MeXaHHueckHe crnocoObl ero otaeneHusi (mpo-
MbiBKa, Apobaenue). Uto ke KacaeTcsi NMPHCYTCTBHS B apXeoJoruue-
ckux ofpasuax «HebaaropoiHbix nmpumeced» — Fe, Pb, Sn, Bi u ap.,
70 3TOT AKT MOXHO -OOBSCHUTbL NJUTEJbHOCTHIO BO3JEHCTBHS Ha NpH-
“pOAHOE 30J0TO THAPOTEPMaJIbHBIX PAaCTBOPOB H MOBEPXHOCTHBIX BOA B
MeCTax €ro JJIUTEJNLbHOrO (B TEueHHe ThICAYENCTHH) HaXoXAeHHs
[64, c. 144].

B 11€J10M K€ MOXKHO FOBOPHTh, BO-NMEPBHIX, 06 HCIOJb30OBAHHH APEB-
HHMH IOBEJMPaMH pa3HbIX ChIPbeBBIX HCTOYHHKOB 30J10Ta H, BO-BTOPbIX,
06 H3TOTOBJEHHH HCKYCCTBEHHBIX CMJABOB H3 CaMOPOJAHOTO M MEIH-
CTOTO 30JI0Ta, NMPUBOASIILAX K H3MEHEHHIO LBETOBHIX KOHTPACTOB H3-
Aesinii. YKasaHHble (akThl CBHAETENbCTBYIOT O BBICOKOM ypPOBHE pa3s-
BHTHs] MaTepHaJbHOH H 1YXOBHOH KyJbTypbl IJIEMEH I[eHTpaJibHOKa-
3axctaHckoro pertoxa Bo I1—1I Teic. 10 H. 3.



Yacts 2. TOHYAPCTBO /
UEHTPANIbHOIO HASAXCTAHA /
B 3MOXY BPOHS3bI |

Fnasa |I. K HCTOPHH U3YYEHUS
KEPAMUKH U TOHYAPHOTO IEJIA
B LLEHTPAJIbHOM KA3AXCTAHE

Kepavuueckoe npon3BoacTBo — 04HO M3 ApeBHEHIHX Ha 3em.ec.
3apoAHBLIHCH B HEOJIHTE, TOHYaPCTBO MPOIUIO  CJIOXKHBIH, MHOTOCTY-
neHyaTbll nyTb pas3sHTHA. [losiBIeHHC KepaMHKH 1 BCe H3MEHEHHs B
HEH Onpeie]aloTcss SKOHOMHUECKHMH BO3MOMKHOCTAMH M CIPOCOM 06-
liecTBa, ypOBHEM pa3BHTHsi TexHHYecKod 6a3wl ronuapctBa. Popma
cocyja, ero AeKopaTHBHOe O¢OpMJeHHe, KAaueCTBO UCIOJHEHHs 3aBH-
CAT OT TE€XHHKO-TEXHOJOTHYeCKHX HAaBBIKOB H TPaAMLMHA, CJIOXKHB-
IIHXCA B JAHHOM KepaMHY4eCKOM LEHTPE, OT CBOHCTB M KayecTBa HC-
XOAHOTO chbipbs. MIMEeHHO 1MO3TOMy B KaKI1OM KEpaMHUCCKOM H3JEJHIi
3aJI02KCHA TeXHOJIorHyeckas, sTHOrpaduueckas, HCTOpHUecKas MHOOp-
Maluus.

HMutepec x xkepaMHKe KaK HCTOPHYECKOMY MCTOUHHKY BO3HHK y HC-
cJjeloBaTe/edl AaBHO. 3auacTyi0 KepaMHKa siBJAJach OCHOBHBIM Ja-
THPYIOLLHM 3JIeMEeHTOM, OJHHM H3 KYJDLTYPOJOIHUECKHX H ITHHUYECKHN
npu3HakKos. Her npakTHUeCKH HH OAHOTO HCCJIELOBAHHS, B KOTOPOM HC
JaBaJjoch Obl OMMcaHue KepaMHyecKHx uzfennd. C BHejapeHUeM B ap-
X€OJ/IOTHIO €CTEeCTBEHHOHayUHbIX METOAOB HHPOpPMAaTHBHBIE BO3ZMOX-
HOCTH KEDAMHKHM 3HAUHTE/JbHO yBeJHUHJHCb. KoMmjekcHoe H3yueHHC
FOHYapPHBIX M3/EJHI NMO3BOJSET CYAHUTb HE TOJbKO O CTENEHH Pa3BUTHS
€aMoro roHYapHOro NMPOU3BOACTBA, HO H 00 ypOBHE pa3BUTHA [JAHHOIC
obLlecTBa B Ka*KAbIH KOHKPETHBI XPOHOJIOTHYECKHH NMepHod, a PaKmC
BbISIBUTb KYJbTYPHO-9KOHOMHUYECKHE U FeHeTHYeCKHe CBSI3H.

Haua/som H3yueHHss KepaMHKH LEHTPaJbHOKA3aXCTAaHCKHX MmaMsit-
HHKOB MOXHO cuntath 1933 r., Koraa B nogpo6HoM otuete HypuHcKoii
IKCMEJHIHUH TOSBUHJIOCH TOJHOE ONHCAHHE KepaMHUYECKHX COCYHOB.
aHaJIOTHYHbIX TOHUAPHBIM H3LEJNHSM KapacyKCKOH KyabTypbl B IOX-
noit Cubupu. Kepamuka siBUIaCh OJHUM H3 KPHTEPHEB BbIJEJEHUSE U3Y-
YeHHbIX 11aMATHHKOB B KyJbTypy no3aHed Opon3bl B [leHTpaspHOV
Kasaxcrane. .

s H3yyeHus TEXHHKH M TeXHOJOTHMU TOHYapHOro MpPOH3BOACTBE
npeacrasasier uHtepec ctatbd M. 1. psisHoBa «IlaMsaTHUKR Kapa-
cykckoro 3tana B LlenTpanbHom Kasaxcrane». Hapsay ¢ Tpaauupuoy-
HbBIM onucaHueM cocyaa (¢dopMa, OpHAMEHT, UBET MOBEPXHOCT!!
LBeT M3jJ0oMa) B Hell [aeTcd TEXHHUKO-TeXHOJIOTHYecKasi XapakTe
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”c'}\uxa M3 aeqnit (cocraB TecTa, TPUMECH OPraHHYECKHC W
Munepa.nbubxe) [To TexHiike HOPMOBKH aBTOp pasieasieT COCYHAbl Ha
jAB€ TPYMIBI: MJIOCKOIOHHbIE, BBIIEN/IEHHbIE JIEHTOUHBIM CIOCOGOM, Ha-
yHHAs OT JHA, MPHAABJEIHOr0 K TBepAOH MJOCKOCTH, M LIapOBHANbIE
(OpMOBaHHBIC BbIAABIHBAHHEM 13 KOMa IJHHblL. Jlusi yIUIOLIEHHst AHa
HEKOTOPHIX KPYILJIOAOHHBIX COCYAOB NPHMCHSJICSI MpPHEM INPHJICNJIHBA-
HHSl K JAHY TOHKOTO KPY»XKa rjuHbl. [loapo6Ho pas36upaercsi TexsHka
HAHECEHHS OpHaMeHTa M DeKOHCTpYHpyloTcst wtaMnel [28, c. 122—
162].

PesyabTathl MHOTOJETHHX HceaeaoBaHHil  [lenTpadbHOKasaxcTaH-
CKOH apXeoJIOrHYeCKOH 3Kcrneauuuu ob6oO6licHbl B 1BYX MOHOTpadusix:
«Jlpesnsas kyabtypa LleurpasnbHoro Kasaxcrana» [74] u «DBerasbi-
HNannbibaeBckas KyaoTypa» [79]. B nepBoi#t MoHorpadun uccaenosa-
TeJH BLIAGJNHIH B aHAPOHOBCKOM KyJabType [Ba 3Tana: HYpHHCKHH
(XVI—XV BB. 10 H. 3.) u atacyckuit (XIV—XIII BB. 10 H. 3.). B 06-
X yepTtax ob6a 3Tana CHHXPOHHBI H GJH3KH MO KyJabType (henopoBCKO-
My H a/JakyabckoMy 3TailaM 3aypasbs [108, 109]. Kaxkxomy arany
COOTBCTCTBYET ONpeJCJel-blii THI KepaMHUCCKHX H3IeJaMH.

* JIA HYpHHCKOrO 3Tana XapaKTepHbl Ba30BHI1Hble FOPLIKH C YETKHM
npoHaeM, ¢ 30HaJbHO DACMOJIOKEHHBIM ODHAMEHTOM H KOHWYECKHM
nopaaonoM. OpHaMmeHT npeiacTtaBasieT co6of KOCble TPEYroJbHHKH H
TPeyro/bHble BJaBJ/JeHHs NaJOYKOH, cOueTaHHC MealIpPOBbIX MOTHBOB
¢ KOMOUHAILHAMH TPEYTroJIbHHKOB U KaHHeMop. BulnoJiHeH rpe6eHyaThiM
W raakuM wtamnoM. HypuHckue cocyabl npu Bcell HX OGAH30CTH K
(e 1OPOBCKHM HMMEIOT psiJ cBOCOOPA3HBIX uepT: M3ALIeCTBO H 3aBep-
eHHOoCTh GOpMbL, CJA0XKHDLIA KOBPOBBIN opHaMenT. Paunue GopmEer Hy-,
pHHCKO# mocyabl BcTpeyalorcs Toabko B Kasaxcrane — LlenTpann-
Hom, CesepHoM, BoctouHoM. Bosee mosanne uzsectel B IOro-BocTou-
Hom Ilpuypanbe, B pafione secocreneit u B Cubupu [53, c. 74, Tab..
7. 6—8]. B nosaHeHypHHCKOH KepaMHKE yXe eCTb NPOMEeXKyTOYHbIe
THITBI, CBH/JETE/IbCTBYIOULHE O HauaJje Mepexojla OT KYJAbTYPbl 3ITOXH
pPaHHcil GPOH3BL K KYJAbType cpeaHeid 6pou3bl. '

B kepaMHKe aTacyCcKOro THMNa HCcJ/e10BaTelH BBLIEAHIH TPH THIA
cocynoB. Hapsioy ¢ ropuikaMu ¢ OKpyrjblM njeuoM H 6aHKOOOpa3HbI-
MM cocylaMH Ha aTaCyCKOM 3Talle NMOABJAAIOTCSA FOPUIKH C YCTYMYHKOM,
#o onn He npeo6aajaloT Hajl NpexkKHUMH AByMsi dopmamH. Topumky ¢
OKpyrJblM nJjeyoM rpy6eoT, HCUe3aeT BLICOKOE y3Koe NHO. OpHaMeHT
Pacnosaraercsi TpeMs 30HaMH: Ha MNJe€YHKe, Ha BeHUHKe W y AHa. [lo
BEHYHKYy MPOXOAHT LEenoyka poMOOB M TPeyroNibHHKOB (paBHOGEApEI-
HbIX M NpPSIMOYro/bHbIX) BepLIMHaMH BBepX, ObIBaeT H BTOPOH PSAL —
BepwunaMu BHH3. Ha nseuHkax H BepxHeil yacTu TyJOBAa — TPEYroJib-
Hble checTOHBl MEaHAPOBOTD y30pa. ¥ AHa — mapaJijenbHble KaHHeJIOP bl
H TpeyrosbHuku BepuiMHaMu BHH3. Creuuduueckas uepTa — OTCYT-
CTBHe opHaMeHTa Ha luelx
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Bce naMaTHHK  (QHHAJNEHOH OpOH3bI  MCCAEAOBATEIH OTHECHH |
6eraspl-paniplbaeBckoll KyJsibType. XapakTepHOH ¢opMmoii Oera3bi-fah:
AbI68€BCKOTO THUIA SIBJASIETCS FOPUIOK C MPSMbIM BEHUHMKOM W IHAPOBHU/1-
IbIM TyJ0BOM. XapaKTepHbIi OpHaMEHT — MeaHApPOBble U TPEYIOJb-
Hble hecToHbl 110 BceMy rynoBy. M3 Apyrux MOTHBOB pacnpoCTpPaHeHbL
pasjauunbie KOMOMHALLHH HOTTEBOTO OTTHCKAa, HeOOoJ/blUHe 3allHn
NBYMs TNanblaMH, poMOO3HIHBIA Y30p, PACIOJOXKEHHBIH B LIAXMAaTHO)
nopsiake. OpHaMeHT 6erasbi-AaHAbl6aeBCKHX COCYLOB O4Y€Hb Pa3HO0G.
pasHblil, TPYAHO BBIAGIHTb DHCYHOK, XapaKTEepHBIH TOJNBKO AJSl 3TOii
rocyar. KepaMuka 3Toro nepuojia He HMeeT TOYHBIX aHAJOTHH, H, XOTs
olla HaNOMHHAeT KapacCyKCKYyl0, HH K OLHOMY H3 ee THIIOB — TOMCKO-
My, MUHYCHHCKOMY, BepxieoOCKOMY — NpHUHCJEeHa OBITb He MOXKeT.
3TO HOBBIA JIOKAJbHBI BApHAHT KEPaMHKH 3MOXH 1NO03AHe#H GpPOH3bI
128, c. 150]. :

Ynenus Gosbluoe BHUMaHHe HOpPME H ODHAMEHTY COCYAOB, aBTOpbI
OueHb CXEMaTHYHO OCTAHOBHJIHCh HAa BONPOCAX TEXHHKH H TEXHOJIOTHM
KepaMHYeCKOro MPOU3BOACTBA. Bech CJOXKHBIH TEXHOJOTHUECKHH MPO-
LecC ONMHCAH HECKONbKHMH CcTPpokaMH: «TexHHKa H3roTOBJIEHHs Kepa-
MHYECKHX H3JeJul K 3moxy GpoHsnl B LleHTpanbHom KasaxcraHe He
oT/Huaetcss OT crnoco6oB (HOPMOBKH, pPACHPOCTPAHEHHBIX B JPYLHX
paiionax aHAPOHOBCKOH XyJaAbTypbl... Bce cocyabl H3roTOBJIEHBI PY4HOI
JenKoH 13 MEeCTHOH I'JIMHbI M BCerja UMeIoT B 6oJblIeH HJIH MeHblIeH
CTEeNEHN B TeCTe NMPHMECh KBapLEBOro Nnecka, HHOTAa TOJAYEHOTO pakKy-
ieyriMka. AHAPOHOBCKAs IOCYJda UEJMKOM H3TOTOBJIEHA JIEHTOUHBIM
cnocoboM... lllapoBuaHble cocyabl 6erasnl-AaHAbl6aeBCKOrO THIIA BbI-
ZaBJEHb U3 KOMKAa [VIHHBl KPYIJIBIM OYJBKHHUKOM Ha MSATKOH OCHOBE>»
{74, c. 283—284]. OueBHAHO, aBTOPbl HMEJH B BHAY paboThi
M. T1. I'pasHoBa, a BoaMoxkHo, u O. A. KpuBuoso#i-I'pakoBoii, KoTo-
pasi Ha MaTepHase AJIEKCSeBCKOTO MOCEJNEHHsl U MOTHJIbHHKA ITOKa3aJa.
YTO ajJlaKyJbCKasi mocyja JeJajlacb TeXHHKOH JIEHTOYHOro HaJiema.
4yacTo Ha TBepoil 60/BaHKe, OOTAHYTOH TKaHblo [56, ¢. 101, 141—143.
puc. 29], unu K. B. CanbHuKOBa, CUHTABLIEro, YTO aJaKyJbCKas MO-
CyJla M3roToBJIsJach Ha MaTepyaToM WiabJoHe, HO He Ha TBEPAOM, &
Ha mewouke ¢ neckoM [108, c. 132—133]. ATu ke cnoco6u GOPMOBKH
OTMEYaJHCh B KepaMHKke 3MoxH O6poH3bl B Boctounom Kasaxcranc
(136, c. 36, 46, 48, 59]. K coxa/neHHIO, HY OJAMH H3 aBTOPOB He yTOU-
HI1€T, KAKOH MMEHHO JIEHTOUHBbIH HaJien MPHMEHSJICS — KOJbUEBON Hilit
CTIHpaJIbHBIH.

KpaliHe Hej0cTaTOUHO OCBELEH H JPYroil BaXKHblii TEXHOJOTHYC-
CKHHA TIpH3HAK — COCTaB KEPAMHUECKOro TecTa. ABTOpHI He pas3jelisio!
IPUMECH Ha €CTECTBEHHbIE M HCKYCCTBEHHble, B TO BPEMsi KdK TOYHBI'
JaHNble O THIE [VIMHBl W €CTECTBEHHHX TPHMECHiX MOIYyT NMOMOub '
ONPENEeNeHHH MecTa HM3rOTOBJIEHHSi cocyla, a AaHHble 06 HCKyccTBell-
HbIX NPHMECAX MO3BOJAT O3HAKOMHTBCS C NMPHHUHMIAMH COCTaBJIEHH!

106



@@«MOBO‘!HMX Macc M BBISSCHHTL, KakHe pPCLCNThl (POPMOBOYHBIX MacC
(yUleCTBOBAIH H31ABHA B JAHHOM KepaMHYECKOM LleHTpe, KaKHe Mos-
jIUCH TI03KC H UTO TIOCAYIKHJIO NPHYWHOHA HX MOABJIECHHS — BHEIHee
,AUSTHUE, NPHTOK Ha JaHHY10 TCPPHTOPHIO HOCHTEJEH HHBIX TEXHOJIO-
(4ECKAX TPALHUHMH WIH Ke OHHM GbliH Pe3yJbTaTOM  3BOJIOUHOHHOIrO
padBHTE# TOHYAPHOTO Jena. Hccnenosatenn e obpaTHan BHHMaHHs
ya Opranviyeckue npuMecH (pacTHTEJbHOCTb, 11aBO3, NTHYHI MOMET H
.). Hcnonb3oBaHHe 3THX nprMeceii 6osee crneundHuHo [as pasHBIX
erHOHOB, UeM MpPHMEeHeHHe MHHepaJbHBIX OTOLIMTEJEeH, H OHH MOTYT
cAyKHUTH TIDH3HAKOM MECTa MPOM3BOACTBA TOTO MJH HHOrO BHAA
j3AeJuH 11 OJHOBPEMEHHO II0Ka3aTeseM YPOBHS Pa3BHTHSI TOHYApIOro
jena. .
B wmoiiorpaduu A. X. Maprynaina «Berasbi-1anabi6aeBckasi KyJb-
rypa» Tax/KC OCHOBHOE BHHMaHHe yJle/eHO H3MEHEHWI0 POpM KepaMH-
(eCKMX HM31€NHH M XapaxTepy opHameHTauuu. IlpaBaa, onuceiBas
ofMLi ¥ ODHaMeHT, aBTOp HenpeMmeHHo ykasbiBaeT: «Cocyn opmoBaH
(3 XOpOLIero Tecta ¢ HeOOJBLWHMMH BKPaNJeHHAMH KBapLEBOTO IMecka.
B W3JIOM¢ uepenoK mernesabHo-ceporo uera» Hian  «Cocyn dhopmoBaH
0T PYKH Bbl1aBJHBAHHEM H3HYTDH, B TECTE MPHMECh 'PAHHUTHOrO MECKa»
(79, c. 26. 27, 88, 91, 116, 121, 330]: To ecTb B KaKO#-TO Mepe HMeETCs
npopmaiiis O cOCTaBe TecTa, O BHAE OOXKHra, 0 TeXHHKe (HOPMOBKH.
HexoTopbie TEXHHKO-TEXHOJIOTHYECKHE  XapaKTEPHCTHKH BBI3bIBAIOT
coMHeHHs, HekoTopble — Bo3paxeHHus. Ho riaBHoe B 3T0ii pabote TO,
yT¢;AaeTcd MOJIHAs THIOJIOrHYeckass XapaKTepHCTHKa OrpOMHOro Kepa-
MHYECKOTO MaTepHaJsla M BIepPBble ONHCHIBAETCS MacTepcKasi Mo O6XKH-
ry fOHYapHbIX H3neau#t [79, c. 166].

D10l Ke MaCTepCcKOH, niH  «10My roHyapa», KakK BIIOCJEACTBHH
lagBasy MCCAENOBATEH ITO NOMElleHue, yjieaseTcss BHHMaHHe W B
crggpe M. K. KaabipGaesa [49], moasozslueldl HTOTH WIECTHJAETHHX pa-

6of:ua Atacy. Kpome meui, onucantoit A. X. Mapry/iaHoMm, aBTop npH-

LORHT onHcaHHe Neuyd APYTrOd KOHCTPYKLHH, PAaCHOJNIOKEHHOIH B MOMe-

liggun Ne 26: «IT0 siva, cOMa3aHHas CIOEM OTHEYNODHOH TIJIHHBI H
EPHITasi KaMeHHBIMH niautaMH. Crenuaju3sHpPOBaHHOE Ha3HayeHHe
41X TOCTPOEK TOATBEPXKAACTCSi HaXOAKaMH HeOOJbLIOrO Japsi ¢ XO-
0 OTCOPTHPOBAHHOI iIIMHOH AJS JIeNKH TOCYIbl, KepaMHYeCcKoro
Mxa BOKpyr neuefl U GOJDBLIOTO KONHYECTBA KaMEHHBIX JIOWHJ AJS
60Tk BHELIHEH NMOBSPXHOCTH cocymoB» [49, c. 137]. [Ipoanann-
PBaB KepaMHUeCKHii MaTepHaJ, aBTOp NPHLIEN K BHIBOAY O «HEOO6-
PMOCTH KODPEKTHPOBKH CYLICCTBYIOUIEH MEPHOJAH3ALHH aHApPOHOB-
¢ KyJALTYpbI, MOCKOJALKY HMEIOUIHeCS MaTepHaJbl NpPOTHBOpEYaT
PPOBCKO-a/1aKyNbCKOH  (HYDHHCKO-aTacyCKo#l) — XpOHONOTHUECKOH
Bpxiin. Cobpannble faHHble YKa3bIBAIOT, 10 MeHblliell Mepe, Ha Xpo-
THYCCKYHO OJHOBPEMEHHOCTb NMaMSITHHKOB HYPHHCKOIO H aTacyCKoO-
NOP 1 B TO BPEMSA OCTAaBJAAIOT pea/ibHOM MepcleKTHBY MOHCKa 6o-
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Jiee paHHeH MOJOCHOBBI aTaCyCKHX NaMsATHHKOB B LlenTpasbHom i,
3axcraue» [49, c. 141—142].

3HauyuTeJbHOE MECTO 3aHHMAeT KepaMUUECKHH MaTepHa/l B MG
rpapun M. K. Kaavip6aesa, K. Kypmatkynosa «Kyabrypa apes:
ckotor0108 ¥ MeTajnypros Capbl-Apku». OueHb BaXHO, UTO 3c:,
napsay c-kjaaccuPuKauleii W THMOJOTHEH KepaMHMKH MOCENEHHH b .
I'MJIBHHKOB ATacycKoro perioHa OMNHMCHIBAIOTCSI W OpYIUsi TPyAa i;).
yapa —:KaMEHHble H KOCTfAHble JOIHIA, WTaMIbl — HHCTPYMEHTB ,
HaHeCeHHs OpHaMeHTa, MOACTABKH JJIsl CYIUKH H O0XKHra Kepamu.,.
ckux usneaudt [50, c. 158—163]. [daercsa noauoe onuHcanHe CTPaTH: ;.
(uueckoro pacnpejesieHuss KepaMHYeCKHX KOMIJIEKCOB.

B nocsnennee gecsiTHA2THe COTPYAHHKH KaparaHIMHCKOTO yHui:.
cuteta M Kaparaniauuckoro o064acTHOrO Mysest ONyGJHKOBAJH iy
HHTepecHbIX paboOT MO HCTOPHM KEpaMHYECKOro Mpous3BoAcTBa B Lier .
pajbHoM Kasaxcrane B 310Xy 6poiusbi. ABTOpbl INpeanpHHHMAOT © .
NBITKH KOMIIJIEKCHOTO M3yyeHUS KepaMHKH. HHe o0TKasbiBasich
TPaAHILHOHHON THUIOJOTHMYECKOH KJacCH(HUKALHH, ~ OHH MPUBOAAT (.
3yJibTaThl CTATHCTHYECKOH 06pabOTKH. KEpaMHYECKOro MaTepHala ‘i
TaKMM OCHOBHBIM NPHU3HAKaM, KaK COCTaB TeCTa, cnocobbl 06pabo i
NnoBepXHOCTEH, TEXHHKA HCMOJHEHUS OpHaMeHTa, MepPeoCMbICHUR:
BONPOCLI COOTHOLUEHHST Pa3/JMUHBIX TPYIN KePaMHKH H MX KYJbTYph i
npuHajgaexxHoctTd. B pesysnbrate naercs 6osee noapobHas NepuoLl .-
IIMS 11 BLIAEJSIIOTCS HOBLIE THMbI KepaMuku [14, c. 56—68; 15, ¢. & -
88; 30, c¢. 3—20; 31, c. 35—47; 32, c. 68—78; 70, c. 115—129].

Kepamuueckoe npoussonctso Llentpanbruoro KasaxcraHa ses s

paccMaTpHBaTb H3OJHPOBAHHO, TaK KaK KepaMHKa LEHTPAJbHOKa: i\
CTAaHCKHX NMaMsITHHKOB OPOH30BOTC BeKa HIMEET sIBHble YepThl CXOAC 1d
c kepamukoit CesepHoro Kasaxcrana [91, c. 283—285, taba. [—=%. )
7, 11, 45, c. 73], BocrouHoro Kasaxcraua [136, c. 103; 72; 3, ¢. 21—
55] u mecocrennoro Ilpuro6oabs [99, 39—64, 75—76, 83—89].
" Kepamnka ceBepo-Ka3aXCTaHCKHX MNaMsITHHKOB GpPOH30BOro 1. 34
JIOBOJIbHO MoApoOHO onmucaHa B MoHorpaduy A. M. Opasbaesa «i.¢f
sepHblii Kaszaxcran B smoxy 6pousbl». Hapsily ¢ TpaaMUHOHHBIM C iilf
caHHeM (OpMBI M OpHaMeHTa COCYAOB B Hell pacCKa3blBAETCS O Tex il
K€ WX U3FOTOBJIEHHsI, MPH3CAATCS aHaJoTHI B 3THorpaduu [91, ¢. 25 -
258].

[ny6oxuit ananu3 xepaMHYeCKOro MmarepuaJja, NoJy4yeHHOro B ¢
3yJbTaTe PACKONOK CEBEPO-Ka3axCTAHCKHX NaMATHUKOB B 70-e r¢ b
nosgoann I'. B. 31aH0BHYY co31aTh AJIsi I€TPONAaBAOBCKOro [1pHumH b
NepHOAM3alHI0 H XPOHOJOTHIO NaMSATHHKOB GpOH30BOro Beka 4
c. 22—43; 43, c. 3—21]. Oco6eHHO BaXKHO OTKPHITHE maMATHY 0
NEeTPOBCKOTO THIA, NMPEAIIeCTBYIOUIEr0 aJaKyJbCKOMY H reHerHuc:!!
cBA3aHHoOro ¢ HUM (41, c. 183—193; 42, c. 48—68; 44 ¢. 109—1 4
PesysibTaThi Hecslel0BaHHA NO3BOASIOT paccMaTpuBath CepepHbiit Y

168




LcTal Kak OAHH M3 paiionos GOpMHPOBAaHHS aJaKyJbCKOH KyJbTyphl
MEeCTHOH OCHOBE MPH MOCTOSHHBIX KOHTakTax ¢ HacejeHuem [Ox-
-0 ¥YpaJaa u [lososmxkbs).
' MarTepHa/, HaKOIJeNUbI B pesyibTate nmposeieliibix B 70-e roasl
jxeoJqornueckux paboT, sactasua psia Hcc/efoBaTesNed NEpPecMOTpeTh
fyy 3PEHHS [a BblAeJeHHE NMaMSITHHKOB 3MOXH MNo3aHed OpoH3bl B
oRHy Oerasbi-nanabibaesckyio kyabTypy [42, 45, 46, 138]. Mwmu Gblna
gpUIEJICHA CApTapHHCKAs KyJbTypa — KyJAbTypa (huHaJIbHON OpPOH3bI
CeBepHOTO Kazaxcrana [45]. a5 Hee xapaKTepHa KepaMHKa MJIOCKO-
yiHasl, TEMHOTO UBeTa, ¢ HeOpexxHo 00paboTanliof  MOBEPXHOCTDHIO.
[Ipeo6s1a1aI0T COCYAbl JOBOJbHO BBICOKHX MpPOMOPUHiA, € IIHPOKOH
rop;[()léﬂli@ﬁ, HEBBICOKOI Lue;“m?ﬁ, yMepeHHo pasayTbiM Tyaosom. Oc-
4oBHOM MPH3HAK CaprapHHCKOH KyJbTYpbl — HaJlMude BAJHKOB H TPy-
G3% mpocTas OpHaMeHTalMs (eJoyKa, SIMOYHBIE BIABJEHHA, KeMUy-
UHBI, T. €. OPHAaMCHT, KOTOPbIA 3aiiMeT TOCNOACTBYOLlee MOJIOKEHHe
g EpPaMHKe KeJe3HOro Beka. 3HAUHMTEJILHOE MECTO B OMHCAHHH “Kepa-
J 3aHHMaeT TeXHHKO-TEXHOJOTHUecKasi xapakrepucTHka. Hccaeno-
$EJsIMH OTMEUCH HHTEpecHblH (paKT pa3JjoMmMa cOCYIOB MO cepeiHHe
[YIOHHON yacTH, a TakKe nporu6 CTeHOK, 3aHKCHPOBAHHBIH Ha ps-
S1ENbIX cocynoB B TOH ke o6sacTH. IDTo HalJioJeHHe MO3BOJSIET
BEAIONIOKHTD HCTOJb30BaHHe TBepAoro 1wabJona npu ¢GopMoBKe.
HMEHSJICS elle OAMH nmpHeM (OPMOBKH: U3rOTOBJIEHHE OT/IEJbHBIX
I#LKOB — JHHIL, KOTOpble MOAJNCMJHBAJIHCH K yXKe FOTOBOMY COCYAY.
#DOPMOBOUHBIX MacCax HCC/E10BaTe/NH BBIAENSAIOT TNPHMECH ecTe-
enHble (Mepresib) M HCKYCCTBEHHBle (IIaMOT, MeCOK, Apecsa). BoJb-
BHHMaHHe OHH yleJsloT cnoco6am o6paboTKH NOBEPXHOCTEH.
paborax C. C. YepuuxoBa, A. I'. MakcumoBo#i, ®. A. Apcaato-
‘ MOCBsILleHHbIX OpoH30BOMY Beky Bocrounoro Kasaxcrana, om-
Ca#¥e KepaMHKH 3aHHMaeT MHOTO MecTa, HO ONATb K€ OCHOBHOE BHH-
W#§He yaesseTcs M3MEeHeHH0 pOpMbl H OpDHaMeHTa TOHYapHBIX HM3Je-
g (135, 72, 2). Cenenust o cnocobax HOPMOBKH, 1LBETe uepenka,
grecsX B TecTe KpailHe CKyAHble. DTHMH XK€ HEN0CTaTKaMHu cTpa-
% 1 nocaennss mouorpadus mo BoctouHomy Kasaxcrany — B Hel
Wbl pUCYHKH BCeX HaHAEHHBIX COCYHOB M KPaTKas TE€XHHKO-TEXHOJIO-
Beckas xapakrepuctuka [3, c. 24—55, 67—87].
ZCB0eo6pa3HO OCBelleH MHOTOYMCJEHHBIH M HEOAHOPOAHbBI MaTe-
Jl TaMATHHKCB OpOH30BOro Beka JecocTenHoro [Iputo6osbs [99].
f.KkepavMHKa pasjic/cHa aBTOPOM Ha TPyMNMNbl, MOATPYMIb, THIBL
T2 — KoMMJeKC MOoCy/bl, CXOAHOH 1O OCHOBHBIM IIpH3HAKaM —
$fMe, xapaKTepy M TEXHHKEC HAHECCHHS OpHAMEeHTa, TeXHONOTHH
®hspoacTea. [loarpynna — koMnaekc mocydel, KoTopasi Hapsiay ¢
:' CXOACTBOM MO OCHOBHBIM MNpH3HaKaM, IMPHCYLIHM KepaMHKe
Wi TDynmbl, HMeCT crneunduyeckHe 4vepThl, CBsI3aHHble C AETAJSIMHU
M, 37€MeHTaMH y30pa, pexe TeXHUKOH HX HaneceHHs. Tum o6benu-
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HAET COCYAbl, CXOJHblEe B JeTanax ¢HopMm u OJM3KHE [0 OPHAMEHTIyy
TwaTeJabHbIl aHa/MM3 KePAaMHKH IO3BOJIM] aBTOPYy NPOCIELHTb Oin
JeJeHHYIO TOCJeL0BaTeJIbHOCTh B PA3BUTHH KePAMHKH PETHOHA C 5
XH 3HeoqHTa A0 paHHero xexesa [99, c. 260]. -

Bosspamasch K JHTepaType No MaMATHHKAM OpPOH3GBOTO i,
LlentpanbHoro KasaxcraHa, Haflo OTMETHTb: OCHOBHOE BHHMaHEE |
o6o6ulaouix paboTax, 1 B cTaTbhAX yAeNasjoch ¢opMe cocylaa, «p
JeKOPaTHBHOMY OGhOPMJEHNIO, XapaKTepy H TEXHHKE HaHECEHHS Opiy
MeHTa, QYHKUHOHAJbHOMY Ha3HaueHHIO H3AeaHsA. MeHblle 3aTPOH: 1y
BOMPOCHl TEXHHKH M TEXHOJOTHHM FOHYAapHOTO mnpou3BoAcTBa. O i
Ha COBPEMEHHOM YpOBHE HCCJeJOBaHH 6e3 H3ydeHHst HMEHHO 31y
CTOPOH ‘KepaMHYeCKOTO NMPOHU3BOACTBA yKe He 00OHTHCB. Texuoso:;
rOHYapHOro pemecsaa crneildHyHa y PasHbIX 3THHYECKHX [PymO |2
c. 67—68; 21, c. 162—168; 97, 98, c. 128—134]. B ycaoBHax ioje
MEeCJIEHHOTO [IPOH3BOACTBA TpaAMLIH H3TOTOBJICHHS TVIMHAHOH MOCY 1y
nepelaBaJiiCh H3 MOKOJIEHHS] B IMOKOJCHHE H H3ydyeHHe TEeXHOJO!
103BOJISIET NPOCJAEAUTh XapakTep M TPaHHIbI NMEPeIBHIKEHH: Pasliy
1IbIX TPYNM Hace/JeHHs, YCTAHOBHTb HX. FGHETHYECKOoe pOACTBG [l
c. 57—73; 140, c. 63—67; 69, c. 168]. He cayyaiiHo B nocjeatee Ag: -
1laTHJIETHEe 3HAYMTEJBbHO B03POC HAaYYHBIA MHTEPEC K TaKHM KOHKPCT
HBIM BOIIPOCAM IIDOH3BOJACTBEHHOM HEATENBbHOCTH, KaK TEXHHUKA, 1uX
HOJIOTHSI M OpraHu3alus Pa3JHYHbIX BHAOB ADEBHHX NMPOH3BOACTB |i§
54, 131]. B 3ToM oTHoueHHH HHTepecHa pabora E. E. Kysebmuii
[67—69]. [TonnTka mnpoaHaJM3HPOBATL MO CAHMHOH MNporpamMmc —
COCTaB TecTa, XapaKTep mpHMecell, TeXHHKa GopMOBKH, hopma coc: 1a
06pab0oTKa NOBEpPXHOCTEH, OGKHI, TMPUHUUN [OCTPOEHHs LEKOp: -
NIGCYy BCEro aHJApPOHOBCKOTO apeaJtia AaJjia € BO3MOXKHOCTb BBIILITH
YHCTble THNBl KepaMHKH: (ENOPOBCKHMH, IETPOBCKHH, aJaKyJbCk i
aJleKCeeBCKUH W GOJbIIYI0 TPynny cMellaHHBIX TuioB. Comoctas.ic::lie
TEXHOJIOTHH M OPHAMEHTHKM KEPaMHYECKHX H3JeJHH NEeTPOBCKOI: |
aJlaKyJbCKOrO THIIOB NMO3BOJIHJIO aBTOPY KOHCTaTHPOBATb HX LeHC It
YECKYIO0 CBfI3b, a CONOCTaBJeHHEe aJaKyJbCKOH H (elopOBCKO# Keja
MHKH — TIPEANOJOXHTb PazHbii HX T€HE3HC, a TaKkKe CclenaTh Bbliok
O /BHXKEHHH CTENHBIX IJIEMEH ¢ ceBepa Ha I1or, a He HaoGopot |9
c. 152—182].

B naGopatopuu apxeosornyeckoit TexHosorun HMHctHTyTa apxeo.0
run HAH PK B TeueHue psija JieT MPOBOAHIOCH H3ydeHHe Kepam il
no metoauke A. A. Bo6punckoro [9, c. 14—18]. Celiyac 3ta MeTom!K2
LIHPOKO NPHMEHSETCA B apXEOJIOTHH JJIsi H3yueHHs APEBHeH u cpelil®
BeKkoBo# KepaMmukn IloBosxbs, Ypana, Cu6Gupu, HaabHero Boctosd
JlanHble TeXHHKO-TEXHOJIOTHYECKOTO aHaJiM3a MO3BOJHJH HCCAEC3
TEJSIM ONpPENEeJHTb YPOBEHb H OCOGEHHOCTH Pa3BHTHS TOHYapHOro P
Mecsia cpeJHeBeKoBoro Bosrapa, BHIACHHTL MecTHOoe M HMmOpTi®d
NPOHCXOXKAEHHE PA3HBIX M3JEJHH, PelIuTb HEKOTOPble ITHOKYAbTYp!
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., 'npocu [16, 103—151]. Ha ocHoBe JaHHBIX O cOCTaBe TECTa MpOCJe-
#eHO TepeiBHIKEHHE HEKOTOPBIX ITHHYECKHX Tpynn Ha Bepxuem
Jpane [140, c. 63—67] 1 u3yueHa HCTOpHs Hace/JeHHs rOPOAMILA
fouwe B [ToBomkbe [110, c. 75—77]. Ilo pesyabraTaM TeXHHKO-
feXHOJIOTHUECKOTO aHalH3a OCYIIECTBIEHA MONBITKA HM3YYCHHs je-
Morpaduueckux mpoueccos snoxu sxeoaura [129, c. 107—114].
" M3yyeHHe TEXHOMOLHYECKHX NPOLECCOB MO3BOJIAET ONPEAEIHTD MO~
JUHHYIO KYJbTYPHYIO chenH(pHKy. YCTAaHOBHB €JHHCTBO TEXHOJIOTHH,
¢BA3aHHBIX CO CXOJHBIMH (popmaMu KepaMHKH, HCCJefoBaTe]b JaJb-
#1eBOCTOYHOH paHHeCPEeIHEeBEKOBOH KepaMHKH 0OOCHOBasa - HaJHuHe
MeX Ay HHMH T€HETHUECKAX HJH OOYCJIOBJEHHBIX MMyGOKHMH KOHTaKTa-
Md B3auMocBs3ed. TeXHHKO-TeXHOJOrHYeckoe H3yuyeHHe KepaMHKH JO-
§£yMEHTaJIbHO MOATBEPAHJIO 3THHYECKYIO MPEEeMCTBEHHOCTb paHHeCcpe-
$LBeKOBBIX KYJAbTYp H 3THOrPaHYeCKOH COBPEMEHHOCTH, 1aJI0 BO3MOX-
g5CTh OTBETHTb Ha BOINPOCH, CBSI3aHHBIE C HCTOPHEH KYJNbTYpPHI, CO-
Qg2 1bHBIX OTHOLIEHMH UM 3STHOreHe3a JpeBHCro HaceseHHs [aabuero
gicroka [29, 38]. PesysbTaThl aHaJM3a TOHYAapHBIX H3[JEJHH HEKOTO-
X rocesieHH#l M MOTMJIBHHKOB 3moxn Gponsel LlentpanbHoro Kasax-

Bsor it H3roTOBJIEHHS OBITOBOH KEePaMHKH Tpex KyJbTyp: asaKyJb-
Roii, GelopOBCKOM, BaJHKOBOH U MPOCJAEIHTh HEKOTODBlE H3MEHeHHs
$OCTaBe HaCeNeHHs] HCCJAeTOBAHHBIX MOCETEHHH [120 c. 456—48; 121,
#106—109; 122, c. 50—53].
I'Ipe;ularaeMaﬂ pa6oTa, NMPEeICTaBJAS JOBOJBLHO NOJHbC CBENEHUS
WeXHUKC H TeXHOJOTHH H3TOTOBJIEHHS] KEpaMHUECKHX H3AeJHi maMsrt-
BkoB 5MOXH GPOH3HI, He IpeTeHAyeT HA POJb 3aBePLIEHHOTO TPyAa
b uctopuu ronvapctsa LlenTpasbHoro KasaxcTana B 3moxy GpOHSHL
k7 HanOoslee MOJIHOTO BOCCO3JaHHSI HCTOPHH FOHYAPHOTO IIPOH3BOA-
a B IpeBHOCTH B 3TOM perHoHe HeoOXOAMMO HcCCJIeOBaHHE Kepa-
HECKOTO MaTepHaJia LIHPOKOTO KPyra NMaMsTHUKOB HEOJNHTA, SHEOMH-
6pOH3BI H pPaHHEro XkeJje3a KOMIIJIEKCHBIMH METOAaMH.

IF'masa 2. TEXHUUYECKAMA
e XAPAKTEPUCTHKA KEPAMHUKHU
: NMOCEJIEHUA U MOTHUJIBHUKOB

,Ocnosﬂou MaTepHaJ, NOJy4YeHHbI U3 PAaCKONOK IOCEJNeHHH H MO-
BbHUKOB,— KepaMuKa. [Ipeo6Gianaer GHITOBasi: TOPLIKOBHAHbiE CO-
$ALI, GaHkH, KOTJB. FccnenoBaTenn LEHTPaJbHOKAa3aXCTAaHCKHUX Ma-
HIKOB STOXH 6pOH3bl yTBEPKAAlOT, 4YTO HE3aBHCHMO OT MeCTa Ha-
WXlleHnss — B MOTHJIaX WJIM XKeDTBEHHBIX MeCTaxX — BCS NMOCyAa mpen-
'$MHavajiach AJSl MCTOJb30BAHHS B XO3SIACTBE H GBITY M PEAKO TOTO-
$ach 1J1s morpeGasibHbIX M PDHTYaJbHBIX neseit [74, c. 277—278].
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Hctounukom aas uacrosiuieit paboThl MOCAYXHAA — KOJNIEKLUHst Ke.
paMHKH, coGpaHHasi B pa3iible roabl LleHTpa/ibHOKa3aXCTaHCKOH apXeo.
JIOTHYECKOfi 3KCTICAHLHEH, xpansiasacs B ponaax Muctutyra apxeodq.
run HAH PK.

J 151 TEXHHKO-TEXHCA0iHYECKOro aHaiH3a 6blin oToOpaHbl parmei.
Thl OBITOBOH Kepamukii nocenciuit Atacy, Mbipxuk, Ak-Mycrtada
O/JHOMMENHBIX MOIHJILHMKOB, a Takxe nocesnednit Axmasi, UlopTraHan-
bynak, Cyyk-bynax, ¥ay-Tay wu moruabnukos Iller, Canrpy I, I
Da3oBblM MaTepHaJiOM AJsi aHAJHTHYECKHX HCCJAENOBAaHHME sBHJac),
KepaMHKa MaMATHHKOB ATacycKoro perHoHa, Tak KakK H IOCEJeHHs, |
MOTHJIBHHKH pacKalbiBaJHCh B TEYEHHE psilia JeT, B pe3y/bTaTe BCKPhI-
Tbl GOJIbLUIKE MJIOLWIAIH M NOJYYeH MHOTOYHCJEHHbII KepaMHYECKHH Ma-
TepHaJ, TWaTeaAbHO KjaaccHUHUMpPOBaHHBIH HecaenoBatenasiMu. Ocradn,-
B¢ MaMSITHHKH Hecdeposanauch B 60-x — Havasne 70-x rr., 6oJsblia
4aCTh TEPPHTOPHH MaMATHMKOB K TOMY BpeMeHH Oblia paspyliehy
HJAH XO3SIACTBEHHOH [ACHTEJbHOCTbIO, HJH KAKHMH-TO TMPHPOIHBIMI|
ycJoBusiMu. PacKONKH 3TUX NaMATHHKOB HOCHJIH B OCHOBHOM pa3Belbi-
BaTe/IbHbIH XapaKTep H JaJi HEMHOTOUHCJEHHbIH MaTepuall.

OcHOBHOe BHHMaHHC yIeJs10Ch MOCeJeHYeCKOH KepaMHKe, TaK Kak
AVist #3YYEeHHs! CTAHOBJIGHMsI H Pa3BUTHS TOHUADHOI'O AeJia HMEHHO Ol
NpeACTaB/IfeT HauGoMbLIYIG 3HAYHMOCTb, KCPAMHUYECKHIl MaTepHas Mo-
IMJIbHHKOB NPHBJAEKAJCS 1J151 CPaBHCHHUS,

TexuHKO-TCXHOMOTHYCCKOE  HCCJICOBAHHE  KepaMHKH yKa3aHHbIX
IaMATHIKOB NPOBOAHJIOCL No MeToAaHke A. A. Bob6punckoro [9]. MeTto-
AMKa -ClIpe/leJIeHHsT OCHOBHBIX CTylNeHeii TrOHYapHOro MPOH3BOACTBA:
oT60p H MOArOTOBKA Cbipbsi, MNPHUTOTOBJeHHe (OPMOBOUHOH Macchl,
dopMOBKa, MexaHuueckasi o6paboTka mNoBepXHOCTeH, OOXKHUI — Obliia
paspaboraiia A. A. BoGpHHCKHM Ha OCHOBaHHH 3THOrpadHUECKIIX,
apXxecJIOrHYCCKHX, IKCMEPHMEHTaNbHbIX JaHHBIX. BO3MOXHOCTD H3yu(-
HHS ({aBBIKOB TPyla MO CJeA0BbIM MPH3HAKAM OCHOBAHAa Ha CHOCO0-
HOCTH BCEX H3BECTHBIX K HACTOSILIEMY BPEMEHH MPUEMOB MEXaHHUYEeCKOll
06pabOTKH TJHHBL OCTABJSTL CNeLHPHUCCKHE CJEIbl Ha MOBEPXHOCT!
H B H3JIOMaX COCY/0B, KOTOpPble MOXHO 3a(UKCHPOBATb.

Jas ananuza nepsble cepHH 00pa3slOB MOCEJCHH{T H MOTHJABHHKOD
Aracy, Atacy I, Ak-Mycrada, Wer 6biv ~ nogrotosaennt M. K. Ka-
apipbaessim v T. M. Kyaui (packonku 1976—1980 rr.; 1982—1984 rr.).
Kepanmunueckuii maTepna/ nocaeAyoOlHX JeT PaCKOMOK 3THX MaMsTH!"
KoB M noc. Akmas 6b1 npeacrasieH X. X. KypMmaHkynoBbiM, a moct
JAeHHA H MOrHAbHHKOB MbipxkuKk — A. C. 3aropoanum. Tunosorayeckas
XapaKTepUCTHKA FOHYapHbIX H3Aenuil B3sita u3 otyetoB LIKAD u nyd-
auxkauui [86—89, 94; 50].

PesyabTaThl aHaJ/HM308 — peuentel  (GOPMOBOYHBIX Macc — mpe.l
cTaBJ/ielbl Ha pucylikax 46—51. Bunbl kepaMHyeckoro Tecta pacroJo-
XKeHbl Ha TabaHLaX MO CTENeHH BCTPEYaEMOCTH — B OCHOBaHHM HaHO
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Jlee 4acTo BcTpeyatomuecss. Pasmep mpsMOyrosibHHKa MpPONOPIHOHA-
Jen JoJie npuMecu B tecte. Onucanue aHaJU3HpYyeMOH KepaMHKH JaeT-
Csl 0 eJHHOH CXeMe: Chipbe — KepaMHuYecKoe TecTo — (opMOBKa —
06pa6oTKa MoBepXHOCTEH — OGKHT.

NMOCEJNIEHHE ATACY

HanbGosee MHOrouMc/]eHHBIi  KepaMHuecKHMil MaTepuaa . (GoJjee
10 Thic. pparveHTOB) GBI MOJYYeH MPH packolkax nocejeHust Atacy.
UccnenoBatensamu s CTaTHUCTHYECKOH o6paboTku otoGpaHo 2689
($hparMeHToB, 1Js TEXHHKO-TEXHOJOrHYeCKOro aHajau3a OBUIM NMOAro-
ToBAEeHBl cepHn ob6pasuoB (1050 dparmeHToB).

Ha nocesennu BbISIBJCHBI [Ba FOPH30HTa 00:KHBaHHsA. KyJabTypHBIi
c/I0H MOCeNeHHS JOBOJIbHO CJOXKEH IJs cTpaTHrpadHueckux HabJaioae-
HHI BBHJY MaJ/IOMOLIHOCTU CJIOSl Il NEPEeHaChI(EHHOCTH Y4YacTKOB BJa-
ro#l 13-3a BBICOKOrO ypOBHS CTOSIHMS 'DyHTOBBIX BoX. Tlpu siBHO# pas-
HOBpPEMEHHOCTH KePaMHUYCCKOro MaTepHaJjia He Ha BCeX ydyaCTKax yla-
JIOCh NPOCJEAHTb CKOJNbKO-HHOYAb UETKHH CTepPHJBHHIH CJIOH, pasie-
JSIIOWMHA pasHoBpeMeHHbIC XpOHOJOrHYeckHe ropu3oHTh. (O6a ropu-
joura uszobunosanu ¢parmeHTamu KepaMHkH. KepaMuka mpeactasie-
Ha B OCHOBHOM [JByMsl (¢opMaMH: roplikaMu u 6aHKaMH, najee HAYT
MHHHATIODHbBIE COCYAHKH H KOTJIBI.

PasnoBuaHOCTH opM KepaMHKH 06’be}1HHﬂ}OTCH B TPH THNOJIOTH-
YyeCKHe TPYyNnbl: alaky/JdboKylo (aTacyckyio), ¢enopoBCKyw (HYpHH-
CKYIO) H BaJHKOBYIO.

K asakyabcko#l rpynne oTHOCATCS FOPUIKM CO CPABHUTEJNbHO BBICO-
KOH LIEHKOH M CJIerKa OTOTHYThIM Hapy»Ky BEHYHKOM yCTYyNOM-3ailje-
UHKOM, TepexodslHM B Pa3fyToe Ty/a0BO. [IHO MJIOCKOE, NOAAOH BCTPE-
vyaetcsi peaxo. OpHaMeHT — Kocble U paBHOOeJpeHHble 3allITPHXOBaH-
Hble TPeyroJibHHKH, MeaHAp, TOPH3OHTa/NbHble H BEDPTHKAJbHbIE €JIOUKH,
FOpH30OHTAJ/bHbIC JIHHUH H LUHPOKHH 3HMI3ar, BBIIOJHEHHBIE B TEXHUKE
pe3nObl H IVIaAKHM LITaMIIOM — pacliosiarajcs TpeMsi 30HaMH: Ha BeH-
yuKe, Ha TIJICYHKe H pexe y AHa. HexkoTopble cocyabl HMEIOT OCTPO-
pebepHyo ¢opmy. Berpeualotest ropliky ¥ 6aHKkH ¢ 6oJiee HJIM MEHee
BbIpazKEHHBIM MOAAOHOM. JTa Ipyrnna HaXOAHT TNpsiMble aHaJOTHH B
MaTepHasax MorujbHukon Ak-Mycrada u Iler.

K ¢enopoBcKkoit rpynne’oTHOCATCSI TOPIIKH W OGaHKH ¢ MJaBHOMH
NpOQHUIHPOBKOMH, CO CJIErKa OTOTHYTBHIM HJIH NOYTH MPSIMBLIM BEHUYHKOM.
Hlefika nsnasio NepexoiuT B pasayToe TyjaoBo. OpHaMeHT — KeJno60K
B HCCKOJILKO PAJOB, KOChle H paBHOOeApEHHBIe TPeyroJbHHKH, MeaHap,
rOpH30HTaJ/bHasl H BEPTHKAJbHAA €/104YKAa, TOPH3OHTAJbHbIE JHHHH H
UIMPOKHH 3HMr3ar, opHaMeuT B BHAE MHPAMHAOK U (hJ1a2KKOB — BBIOJI-
HeH B TeXHHKe Menko3yOdaToit rpe6eHkH. Cocyabl pasaHyaoTCs IO
Ka4yecTBY HCMONHENHS — TOJIUIHHE CTEHOK, u3sfwecTBy (opMel, Gorart-
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CTBY OpPHAMEHTa, T. €. Pa3NeJSIOTCH Ha «NapajHyio», CTOJOBYIO H MOB-
Ce/IHeBHYIO0, GBITOBYIO NOCYAY.

I'pynny BaJHKOBOH KSpaMHKH COCTaBJSIOT COCYAbl TOPIIKOBHAHOH
(opMbI, ¢ KOPOTKHM MpPSMbIM, HHOTAa CHJIBHO OTTHYTBIM HapyXKy, pel-
KO BOTHYTbIM BeHuHKOM. Cocyabl ¢ (POPMOBAHHBIM HJIH HaJIEMHbIM Ba-
JTMKOM HMJiM G€3 Hero ykpalleHbl HAK/IOHHBIMH M MPSMBIMH OTPE3KaMH,
nepeceKkaloHMHCS OTpe3KaMH, poMOHYeCKoil ceTKoit, rpy6oil enoykoil,
0BaJibHBIMH BJABJEHHAMH M GOJBIUHMH TPeyroJbHbHIMH (eCTOHAMH
BepIUHHAMH BHH3.

M3 Bcex yuTeHHBIX MCCJEN0BATENSIMH COCYLOB H3JeJHs1 anakyJb-
CKOTO THMA COCTaBJASIOT 777 3k3evmnaspos, uau 28,9%; deroposcko-
ro— 1448 (53,8%); sasaukosoro — 464 (17,3%) [50, c. 186—192].
HpoaHa.nnaupOBaHo 203 ¢parmeHTa anakyJbCcKOro THna, 577 —e-
JOpoBCcKoro, 270 — BaJMKOBOTO.

CrpaTurpaduueckoe pacnpenejeHHe KepaMHKH IOJHO npeicTaBJe-
no B monorpacduun M. K. Kanrip6aesa, )K. K. KypmankysnoBa «Ky.ib-
Typa ApeBHHX CKOTOBOAO8 H Metaaaypros Capsl-Apku» [50, c. 192—
206], 3nech »Ke [A0CTaTOYHO OTMETHTb, YTO KepaMHKa a/1aKy/1bCKOTO
THNa HEMHOTOUHCJI€HHA W BCTPEYaeTCs JHb B HHXKHEM TIODH3OHTE.
Kepamuka ¢enopoBckoro Tuma, HanGoJee MHOrOYHCJEHHAs, pacnoJia-
rasacb B 00OHX TFOPH3OHTaX, HO Npeobaajfana B HHxHeM. Baaukopas
KepaMilKa BCTpeyaeTcsi B OCHOBHOM B BepxHeM cJjoe. ExuHuuuble ee
06pa3inbl, BCTPEUaIOLIHeCcs] B HHXKHEM CJIOE, OUEBHAHO, MOMaJH Tyla B
X0J€ CTPOUTeNbHBIX paboT Ha moceneHHH. Takum obpasoM, Kepamuxa
ABYX TDYNN CHHXPOHU3HPYETCH C HHXHUM TODH3OHTOM, KepamHKa
TpeTbeil TPYNNbl —C BEPXHHM CJIOEM.

3ajaua HalICTO HCC/I10BAHHA — ONPEAGNHTL TeXHHUECKHE 0co0eH-
HOCTH M3JeJHUii KaXKJOH I'PYNNbl U BHSABHTb OOLIHE YepThl U Pa3/HuMA
B TEXHOJOTMH H3TOTOBJEHHS HM3JeJHH yKa3aHHbLIX TpyMN.

TexHudeckas XapaKTepUCTHKA KepaMHKM moceaeHus Araey. A.au-
KyabcKuil Tun. Bce H3leNHs H3rOTOBJEHBl M3 CPENHENJaCTHUHOH oXKe-
JIE3HEHHOH TJIHHBI ¢ eCTeCTBEHHBIMH HADHMECSMH MOJIeBbIX LIMATOB M
KBapuuTa. KpoMe HHX B HeKoTOpHIX ¢parMeHTax 3a(HKCHPOBAHBI
BKJAIOUEHHS Oyporo »keJe3HsKa, pexke H3BeCTHsKa W nuputa. Kepamu-
yeckoe TecTo ((opMoBouilas Macca) TFOTOBHJOCh HECKOJBKHMHU CIOCO-
6amu (pHc. 46). 3apukcHpoBaHH 1Ba BHAA (POPMOBOUHBIX MaccC: OJHO-
KOMIIOHEHTHaf, HJH «4YHCTasA», Macca, KOria K TJIHHe (HCXOAHOMY
CBIPbIO) NPHMEUIMBAETCS CAHH OTOLLMTENb (IpHMech OpralHHyecKkoro
HJIM MHHEPaJIbHOTO XapaxTepa), H MHOTOKOMIIOHEHTHble, HJIH CMeIUaH<
HbI€, MacChl, KOTJAa B TJIHHY BBOAHTCS JIBa-TPH H OoJjee oToUlHTeseH.
K nepBoMy BHAY OTHOCHTCS Macca: IVIHHa-}1pecBa IPaHHTHAH; KO BTO-
poMy — tpu tuna macc: 1. I'nuna+-npecsa rpau.-4-opranuka; 2. 'au-
Ha--apecBa rpaH.411aMOT, CXOAHBI MO cocTaBy ¢ ocHoBo#H; 3. [au-
Ha-+necok-+opraiuka. [locneqnnii MOXHO cyHTaTb Pa3HOBHAHOCTHIO

117



WK BapHaHTOM nepsoro Tuna. OCHOBHBIM, T. €. Mpeo6JajalollM KO-
JIMYECTBCHHO, OTOllMTeseM BO Bcex obpasulax aJgakyJbCKOro THIA
ABJISIETCs1 JpecBa rpaHuTias. HecMoTpsi Ha kaxylleecsi ofHooOpasue
peuenTos, o6pa3ubl pas3aHyaloTcsi MO CTPYKType Tecta. [Ipeobianaer
TECTO NJOTHOE, M3JOMbl PAKOBHCTBIH, MEJKO- M KDPYIHO3ePHHCTHIN.
Pexxe BcTpeuaeTcsi TECTO 110PHCTOE H CJAOHCTOE.

H3-3a Gosbluoit )parMeHTapHOCTH He YJaJoChb ONpPEAEJ]HTb y BCEX
“o6pa3uos TexHUKY ¢opmoBkH. Ho MoxXHO yTBEpXKAaTh, UTO BCe CO-
cyabl genHsle. [IpH HX M3roTOBJIEHHH HCMOJb30BaHbl HaJjeNbl JEHTOY-
HBIE CMHPAJbHBIA H KOJbUEBOH; JIOCKYTHBIE HaJenm mNpHUMeHSJCs IpH
dopmoBKe Ha TBepjaoM wabsaoHe. JIOCKYTKM TJHHBI HaKJaaAbIBAaJHCh
npsaMo K.an crnupageobpasto. KosabueBoi M cNHpafbHBIH HaJ€Nbl TaK-
e uacTo MpUMeHsaHChL npu pabGore Ha wabuaoHe. [Ipu ¢dopmoBke
MacTepa uacTO HCMOJAb303a/H AepeBsiHHBIH HoX. CJieabl ero BHIHBI
Ha BHyTpeHHel noBepxHocTH cocyda. OH yacTO HCMOJAb30BAJCH AJSA
MoANpaBkH NMPHIOHHOM uacTH cocyaa. [loBepXHOCTb rOTOBBIX H3AE/HH
3aryaiBajgach JOCKYTOM MSITKOH KOXH, NYYKOM TpaBhl, JIOLIHJIOM,
yallle NpocTO pyKoH. BHemHss moBepxHocTh GosblIeH 4YacTH COCYAOB
JIOWLHJIACh 10 TIOACYIUEHHOH ocHOBe. ['0TOBBIE cOCylBl CYIUIHJIHCDH, 3aTEM
062<Hrajuch B BOCCTaHOBHTEJbHOH aTMocdepe npu temnepatype 600—
800°. Mspeaka BcTpeuyatlouuecsi pparMeHTbl KpacHOBAaTOro liBETa, CKO-
pee BCEro, CBU/ICTEJAbCTBYIOT O MOMAaJaHHH BO BTOPOH OrOHb ' (MOXKap,
KocTep?).

Pedoposckuti Tun. M3aenus 3Toro THMa TaK¥Ke H3TOTOBJEHBI U3
CpefHeNnNacTHUHOH OXKeJe3HEHHOH TJIHHBl, HO HECKOJIbKO OTJIHMYaloT-
cst npumecsiMu. Hapsiny ¢ OCHOBHBIMH €CTECTBEHHBIMH IIpHMECAMH —
NoJEeBbIMII IUNAaTaMH W KBapUHMTOM — B [JIHHE TPUCYTCTBYIOT B 3Ha-
YMTEJbHOM KOJIMUECTBE BKJIOUEHHs OYpOro Keje3HsiKa, pelKHE BKJIO-
yeHUs] M3BECTHsIKa, MUPUTA, CAIOAbI, TajbKka (puc. 49).

B ¢opMoBouyHbIX Maccax BhifeasieTcsi ABa tHna. 1. [nmHa+apecsa
rpaH. Ha ocHoBe 3TOro peuenta «4McTOH MacChl MOTJIH GHITh pa3paGo-
TaHbl PelenThl CMELIaHHbIX MacC, KOTOpbleé MOMXHO BBIIEJHTh B NMOATH-
Nbl: a) riMHa--apecsa rpaH.+oprawuka; 6) rauna--apecBa rpan.+
+1wwamoT, CcXOAHBIi ¢ OCHOBOH; B) rJMHa-apecBa ' rpaH.-wamoT
cxon.-opranuka. 2. I'iuna-wamor cxox.+oprauuka  (pemok). Ilo
CTPYKType BblJe/SeTCss TeCcTo IJI0THoe (GOJbILHHCTBO 06pasuos),
peixjoe, xpynkoe. Hsnombl Menko- u rpy6osepHucTbie, pexe pako-
BHCTbIE,

Bee cocyabi siennbie, ¢OpMOBalbl  KOJbUEBBIM HJIH CMHPAJbHBIM
HaJsenaMH, 4acTo ¢ NpHveHeHueM TBepaoro wabaoHa. B kauectse
OCHOBHOTO NpHeMa o0paboOTKM MOBEpXHOCTEH HCMOJb30BaH C€HOCOO
3araXHBaHusl KOXKeH, PyKOH, NepeBSHHBIM HHCTPYMEHTOM. BuemHue
TIOBEPXHOCTH 4aCTO JIOUWHJIKCL TIO MOACYLIeHHO#H ocHoBe. OGxKHr mpe-
00Na1aeT BOCCTAHOBHTE/NbLHBIH € pa3HOi CTENEHBIO BHIAEPKKH, TeMIe-
plag'rypnblﬁ pexum 600—800°.
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KepaMHKa 8aAuKOB020 TUnQ U3rOTOB/EHA U3 OXKEJIE3HEHHOH [JIMHBI,
%o COCTaBy He OT/IMUalOUICHCSH OT HUCXOAHOTO ChIPbf, M3 KOTOPOro H3-
OTOBJICHbl H3JIEJHS aJlaKyJ/JIbCKOro M ¢epoposckoro tunos. Ho B pe-
jrenTax (OPMOBOUYHBIX MACC Ha6.7110;1a101‘c;1 3Ha4yHMTeJbHblE Pa3/HUHA
Apuc. 50, 51). B ornnune ot ajsakyabCKoH u (elopOBCKOH B Basu-
Koaou rpynne npeobsajiaict u3aendst ¢ MPUMeCbio waMora. B mamot-
poft KepaMHKe 3a(HKCHPOBAHBl JIHLIb CMelIaHHble (GOopMOBOUYHBIE Mac-
‘Bl Fonna4-mwamor cxoa.foprannka; 2. [nuHa-1aMoT, OTJIMYalO-
‘ymca N0 COCTaBy OT OCHOBB  (JaJ/blle LIaMOT OTJ.)-OpraHHKa;
g [nuna4-iwavMoT AByxX BijioB-opranuka; 4. [iMHa--11aMOT JABYX BH-
fioB+AapecBa npaH.; 5. [auHa-+wmaMoT  CcXOA.-}/JpecBa-}-OpraHHuka;
5 [1vna+wamor cxoi.+pactutebHocTb. HesHaunTeapHylo ~ 4acTb
COCTABJASIOT nsnemm B T€CTE KOTOPbIX OCHOBHBIM OTOILUUTEJEM SBJISET-
A ApecBa: [nnna4-apecsa; 2. TamHa-{apecBa rpaH.4OpraHuKa;
\ I‘Jmna-{-ﬂ,pecna rpan.+1UaMOT CXOAL. ’
[To cTpyKType TecTo pasjesisieTcsi Ha NJAOTHOE C PAKOBHCTBIM H MeJl-
HO3EPHHUCTLIM H3/I0MOM M pbIXJoe ¢ rpyb6osepHucTbiM H3jnoMoM. Cdop-
JMOBAaHBl COCYAbl METOAOM CKYJIbIITYPHOH JIeNKH C HCIOJb30BaHHEM
#Bepore wabsoHa. Hajenbl KO/bUEBOH, CNHUPAJIbHBIA (JEHTOUHBIE) H
FIOCKY THBIN. -
; OcHos#oi npuem 006pabOTKH MOBEGPXHOCTEH — 3arjlaXKUBaHHe pY-
Koi, Koxeil, Tpapoi. I/I3pem<a BCTPEYAIOTCst H3[eusi, ob6Ma3aHHbIe
nocm 00>kNra OXpHCTOH FJIMHOH M BHICYllIeHHble. BropHuHOMY OOKHIY
@TH COCYAbl He MOjABepraJuch. -
< Jlureiinpte Gopmnpl.- [ToMHMo GbITOBOH KepaMHKH Ha IOCEJEHHH Gbl-
i1 06Hapy>KEHbl H3JAEJHS H3 TJIMHBI IPOH3BOJACTBEHHOTO Ha3HayeHHUS
“fpuc. 52, 53). Ha teppuTopHH MeAENJaBHJIbHBIX KOMIIJIEKCOB OBbIIH
$afilen! consa — MVIHHAHblE M3JeNHsi B BHAE TPYObl AJIsi COEIHHEHHS
40311yx011ym10ro Meéxa € YCTbeM BO3AYXOJyBHOTO KaHa.na—cpprbl
‘Me/eniaBnAbHOH Teun. A’ rakxke ¢parMeHTsl THIJAE€H — KPYTJHX Yall
fHamerpom 18—20 cM, ray6HHOM 6—7 cM AJ15 IaBKH MEAH; JbAYKH —
MB3Aenus n0KKoo6pasHOH (OpMBHI 1Jd pasiuBa paciiaBJEHHOTO Me-
aja B auTeliHble ¢opmbl. ¥ Bcex HaiAEHHHIX JIbSlUeK BHYTPEHHHE
gloaepxnocm olakoBaHol. JIuTeliHbIXx ¢opM HakigeHo HemHoro. OHH
f(pﬂlHaSBa‘la.ﬂHCb JJIsi OTJIHBKH HOXEH, HaKOHEUYHHKOB CTpeJi, KOIHH,
enbToB. OnucalHble H3AeJUs UMEIOT cepo-6exeBblfi HJIH KPacHOBaTO-
Wpercesnit useT. Ha HEKOTOPBIX H3 HHX UYeTKO NMPOCJIEXKHBACTCS CTENEHb
@ipoxana uyepenka OT BHyTpeHHeH K BHewmHed. OueBHAHO, B JaHHOM
Viyuae HCNOJAb30BAJHCH 1e000XKkKeHHble (GopMbl*. [TpousBoaCTBEHHas
epaMHKa wccJaeaoBasach No TOH XKe cxeMe, yTo u OblToBast. YCTaHOB-

' * IJKcnepHMeHTaJbHHeE JaHHBHeE NOATBEPAMJH Halle NPEANONOKEHHE O BO3MOXK-
##0CTH HCNONb30BaHHA HEOGOXKIKEHHHX ()OPMOYEK B  MeTaUIypPrHYeCKOM NPOH3BOJ-
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Puc. 52. Tleus ¢ yaaunen-
HBIM 1bIMOX0/10M

Puc. 53. Ilocesenne Ara-
cy. Kepamuka mosaHero
THNA :




€O AJsi M3TOTOBJIEHHs NPOM3BOACTBEHHOM KEPAMHKH HCHOJb30BA-
‘7acb Ta XKe IJIHHA, 4TO W AJs GbiToBOH nocyabl. Kepamuueckoe tecto
fIpOU3BOACTBEHHO ~ KEDAMHKH FOTOBHJIOCh [0 TeM e pelentam:
1. TnuHa+-apecBa rpaH.4-opranuka; 2. FiuHa--1wamor cxox.-opra-
uuKka. B oboux peuenrax opraHukd oyeHb MHoro. JlpecBa u uamor
p3aThl B nponopuny 1:3, 1:4. Ilockonbky coctaB Tecra GPopMbl He 3aBu-
CHT OT ee Ha3HayeHHsl, MOXHO I[IpPeANOJIOXKHTD, - UTO pAa3JHYHf B
(pOPMOBOYHBIX Maccax CBsi3aHbl He C TNPOM3BOJCTBEHHOH HEOOXOaH-
‘MOCTBIO, a C ONpeJeJeHHBIMH HaBBIKAMH FOHYapa.

MOT'HJIbHHK ATACY

MorunbHuk ATacy pacnofoxed B 500 M ot 1ocesienust Artacy, oTae-
_JieH OT Hero ropHo# rpsjof, 3aHUMaeT NJOLaAb OKOJIO 2 Ta U HaCYHTHI-
paeT 78 pa3sHOBPEMEHHBIX Norpe6aJ/bHbIX COOpPYKeHHH. dnoxa GPOH3BL

npeAcTaBJeHa OrpajaMH M KypraHamu-orpagamu [50, ¢. 101—108].
Hamu nccaenosanach kepaMuka (35 cocy/oB) M3 6 morpeGeHHit 3moxXH
OGpOH3BI.

Cocyabl, HMEIOT TOPIUKOBHAHYIO GOpMy, HHOrAA C YCTYMYHKOM.
QpHaMeHTHpOBaHbl 3y6uaThiM WJIH TIJaAKHM mTamnoM. OpHaMeHT B
OCHOBHOM TeOMeTpHYecKHiH, a TakKe KJIHHOBHIHBIE BAaBJIEHHS M KaH-
sesiopel. Ha noHue oaHOro cocysa — OPHaAMEHT B BHAE PACXOASUIHUXCS
U3 OAHOH TOYKH JIMHHH, BHIITOJHEHHbIX POYEPUYHBAHHEM,

CorslacHO aHaJIMTHYECKUM HaHHBIM, MCXOIHBIM CBIpbeM [Js BCeX
HCCJEOBAHHBIX COCYJOB [OCJAYXKHJA CpelHEeNNacTHUHaSs, OXKeJe3HEeH-
Hasl IJIMHA C €CTeCTBEHHBIMH MPHMECSIMH MMOJIeBbIX LIMATOB M KBapIUTa
(Bo Bcex oOpasmax), Gyporo xesnesHsika M H3BeCTHsKa B GoJbLiei
yacTn obpasuos. Jlump B ofHOM (parMeHTe NpHMeCh H3BECTHSKA
3HauuTesqbHa. KepaMHueckoe TeCTO TOTOBHJOCH 0 HECKOJIBKHM pe-
uentaM: 1. F'nmuHa+pgpecBa rpau.; 2. [nnHa+-apecBa rpaH.fopraHuka
(camblii pacnpoctpaneHHblil peuent); 3. [inHa—+gpecBa rpaH.-+iraMor
cxona.4-opranuka; 4. I'nnHa-apecBa rpah.+mamor cxon. Cdopmo-
BaHBl COCY/bl Ha TBEPAOM IIaG/IOHe CIMPaJIbHBIM JIEHTOUHBIM HAJIENOM,
HIH JOHLE BbIAABJEHO M3 OLHOTO KOMKA, CTEHKH BBIOJHEHBI KOJIbLe-
BbIM JIEHTOYHBIM HaJjenoM. Ilpu o6paGoTke MoBepXHOCTEH FOTOBBIX H3-
Nennil NpHMEHSJIMCh 3alrjlaXKMBaHHe KOXeH HJAM pYKOH, NMOAmpaBKa
NPHAOHHOM YaCTH AEPEBSHHBIM HHCTPyMEHTOM, 06Ma3Ka IJIMHO# cOCy-
Aa nocae ob6:xkura. O6oXKKeHbl Bce cOCYyAbl B BOCCTaHOBHTENBHOH aT-
Mocgepe ¢ HEIOCTaTOYHOH BBIAEPIKKOH NMpH TeMmepatype xo 700°.

[To TeXHHyeCkHM NpH3HaKaM KepaMHMKa MOTHJbHHKa Atacy 6Ju3Ka
‘be1opoBCKOMY THIY KepaMHKH nocesieHust Atacy.
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MOCEJIEHHE AK-MYCTA®A
' »

Kosnekuuss KepaMHKM HeMHOTouHcsaeHHa (68 ¢p.) (pHc. 54) u
odyeHb ¢parmentapHa. [Ipeobmanalor ropuwkoBuaHble cocyasl. OpHa-
MEHT BBINOJHEH [JIaAKHM LITaMIIOM M NpoyepuuBaHHeM. BceTpewaroTcs
TaKXKe OTTHCKH KPYMHO- H MeJKO3y6uaToro uiTamia, BJIaBJIEHHs pa3-
auuyHoi (opmbl. B opHameHTe npeo6/1afaioT KeJOQKH, TOPH30HTAJb-
Hble TpPOYEpUYEHHble JIMHHH, HAKJOHHBIE OTPE3KH U MaJIOUKH, 3Hr3ar;
pexe BCTPEYAIOTCS €JIOYKA, PSiLbl paBHOOEAPEHHBIX M NPSAMOYTOJNbHbIX
TpeyronsiinkoB. ITonmanatorcs cocyanl ¢ BanukaMH. OpHaMeHT Ha Ba-
JIMKe — P51 TapaJijieibHblX NPSAMBIX M KOCBIX HaceyeK, BAaBJEHHUsI.
Haitgens 4 cocyna G6aHouHoH ¢opMbl 6€3 WWEHKH ¢ 3arHyThIM BHYTPL
Kpaem.,

Bce uccnenoBaHHble COCYAbl M3TOTOBJEHB W3 CPeAHENJaCTHYHOII
0XKEeJIE3HEHHOH TJIHHBl C CCTECTBEHHOY TMPHMECHIO T[OJIEBBIX LINATOB,
KBapuUMTa, Oyporo xeJsesHska, H3BECTHsKa, cJalOAbl. PacnpocTpaHeHo
TaKoe €OueTaHHe MpHUMecei: MmosieBble MIMAThl4KBapuuT-+Oyphlil xKe-
JIe3HAK; pexe — coueTaHHe: MoJieBble IMIMaThi~KBapLHT-H3BECTHSK.
Eme pesxe BcTpeuaercs npumech caoibl. B 3 ¢parventax oHa saduk-
CUpPOBaHa B COUETAHHH M C MOJEBBIMH IUMAaTaMH M KBaPUHUTOM, B 4
dparmMeHTax K Ha3BaHHBIM NpPHMECAM INPHCOelAHHsieTcs OyphIfi KeJjes-
HSIK | B 4 3aUKCHPOBaHbl BCE HA3BAHHBIE IPHMeECH BMecTe.

Puc. 54. Kepammka noce-
senus Ak-Mycrada
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aznmuiid B MUKPONMPpHMECAX CBH[LGTGJ'IbCTB}"K)T 00 HUCHONb30BaAHUHU
HbIX TJIMHHLL. Bce Ha3sBaHHble MHKDONPHMECH COAEPXKATCA B IVIMHE
jieHL He3Ha4YMTEJbHOM KOJIHYECTBE W He OKa3biBAlOT GOJIbLIOTO BJIMSA-
( Ha ee TeXHHYeckHe KauecTBa. [lo Ha/JHMYHIO €CTECTBEHHBLIX NpHUMe-
"BBLAE/IETCS 7 THIIOB HCXOAHOTrO chipbst. [Ipu moaroToBke x paGote
fuapH #CNOJIb30BA/H MUHepaJ/ibHble M opraHHueckHe mnpumecu. Ca-
4 PACNPOCTPAHEHHBIM THIOM sIBJSIETCS TPEXKOMIIOHEHTHas (opmo-
as Macca: raMHa--jpecsa rpas.-fopranuka. Jlpyrue ¢opmoBou-
¢ MaCChl MOXCHO BBIICNHTL B moaTunbl: 1. ImHa--apecBa rpaH.-
Qranyka-+KOMOYKH CYXOH TJIHHBI, 2. I'JlMHa—{—,ereCBa—I—opraHuKa—{—
psibkr; 3. [VIHHa-{-1pecBa rpaH.+-OpraHHKa—+KOMOUKH CyXO# IJIH-
_yronbku; 4! FJIHHa-f- JpecBa rpaH.—410aMOT, CXO[.--OpPTraHHKa;
§da--apecsa rpaH.4-mamor, oTa.4opranuka; 5. I'miHa--apecsa
HTHO-THeHCOBassi+-Opranuka. 4-i u 5-f MOATHNBEI MOT'YT CBHAETE/b-
-TM¥BaTL O CMELIEHHM pa3HBIX TEXHOJNOrHYeCKHMX HaBblkoB. [Ipu dop-
fixe 1CN0/1b30BaJICS TBePAbIA 11a6/J0H — CTapblii  TOPILIOK, JIEHTHI
W13 JbIBaNUCh Ha HEr0 KOJbLAMH HJH cnupaneob6pasHo, Ho yalle
(cHONB30E4.TCS TOCKYTHBIA HaJsenm  (JIOCKYTKH TJIHHBL  TaKiKe: valle
yaknaabiBaHCh CrHpaJteo6pa3no). Bce cocyabl JenHble, 3JeMeHTOB
Bi.rmrm ainsA» He 3a)HKCHPOBAHO HH B ofHOM ¢parMenTte. OueBHIHO,
4. popMOBKE MPUMEHSAICH NMOBOPOTHRIK cTOMUK. B cnocobax obpa-
H TIOBEDXHOCTEH mnpeobJiaflaeT - 3arya*KHBaHHe PYKOH, JIOCKYTOM
K, nHOrJ1a JolluJjoM. [lpuJoHHBIE YacTH NOANpaBJIEHB [epeBsiH-
¢ HoxxoMm. Dosbliasi yacTh M3aenuit 060XKKeHa B BOCCTAHOBHTENb-
_aTMOC(pepe 3aTeM HefoJsblias YyacThb U3 HUX TONajajia BO BTOpPHY-
OTOH: Ha JJIHTENIBHOE BPEMS, YacTb — Ha O4eHb KOPDOTKHI CpOK.

= SN =

MOTHJIbHHK AK-MYCTA®A

MornabHnk pasHoBpemeHHbll, HacuUThiBaeT 89 orpaa u 27 KaMeH-
iIX BBIKJIAJOK, KYPraHbl paHHEXeJNe3HOro U GoJsiee MO31HEro BpeMeHH.
Pgexkonkn 1975—1979 rr. naau maTepHas] aHAPOHOBCKOH KyJIBTypbi
bagsuToro ee 3rtama (puc. 55). Kepamuka 6aHOUHOM H TrOpIIKOBHAHOM

M. I'opLIKOBHAHBIE COCYABI Yallle ¢ SPKO BbIPAXKEHHBIM YCTYIYHKOM.
()PH&MEH" — pa3JiMuHble 3alUTPUXOBAaHHble TPEYrOJbHHKH H CJIOXKHBIE
‘"‘l‘earw—BbmonHeH raaakuMm wrtamnoM. OpHaMeHT GaHOK — KaHHe-
0pH 1 rpy6ble mpoyepuyeHHble TpeyroNbHHKH. KepaMmuka Goabuiedt
‘a@Tbro npencTaBiena pparMEHTaMH, HO €CTb M Lesible COCyAbl. ITO
Op{m(o-mmﬂbm COCYAl C yCTYMYHKOM, M0 BEHYHKY €ro HAET 3Hr3ar M3
‘lwx JMHHA, HUXE JIOXKHBIH BaJIMK, a MOJ4 HHM Y30P H3 MeaHApOBbIX
baryp. Ha rpaHHue NJeYHKa H Ty/J0BAa — KJIacCCHUECKHH MeaHAp, HHU-
“&— yeThipe KOHUEHTPHUECKHE JIMHHH, TIOX HHMH (DECTOHBl W3 TODH-
¥aJiLHO 3alUTPHXOBAHHBIX TPEYTOJbHHKOB. JIBa Apyrue lejbie CO-
—-TOPUIKH C NJIEYHKAMH, IIJIaBHO.IePEXOASAIUMH B CJerkKa pas-
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Puc. 55. Kepamuka wmo-
reJbHHKa AK-Myctada

ayToe TyaoBo. OpHaMeHT NepBOro coCyla BbUIOJNHEH 3y64aThiM L.
NIOM — TpH psila TPEYroJbHHKOB, pa3ieNeHHbIX JABYyMs KOHLUEHTp
CKHMMH JIUHHAMH, NOJ HHMH PsSil MeaHApOBbIX ¢urvp. BTopoit rop: i
y¥palleH IJaJKHM WITaMiloM — N0 BEHUHKY 3alUTPHXOBaHHBIE par:
GeapeHHble TPEyroJbHHKH, NO uiefike HAeT CJAOXKHBIH 3ursar.

Bce cocyabl H3roTOBJNCHBI W3 0XKEJE3HEHHOH TJIMHBI C MPHMECHIO il
JeBbIX LITATOB, KBapuira, 6yporo M KpacHOro JKesJe3HAKa M CJlc .
KepaMmuueckoe TeCTo NpUrOTOBJEHO MO TPEM OCHOBHBIM  pPeleiit:
I. 'muna-+npecsa rpan.4opranuka; 2. I'linna4-opraduka (ouyenp 4
coxkasi KOHUeHTpauus)--ipecBa rpan. (1:4); 3. [nuHa--opraHun:
-+ waMoT cXQA.~+ApecBa rpaH. TecTo NaOTHOE C MeJIKO3EPHUCTBIM H )
WOBHCTBHIM H3JoMOM. TexHuka OpMOBKH onpefeseHa JHLb y 9aCTH <
CyldoB H3-3a HX (pparmeHTapHOCTH. CdopMOBaHBI COCYAbl CHHPG.|
HBIM HaJemoM C NpHMeHenHeM TBepaoro wabgaoHa. OcCHOBHOM mp:it
00paboOTKH noBepxHOCTeH — 3arjaKuBaHHe koxel, pykoi. Coc' .
0602XKKeHbl B BOCCTAHOBHTEJbHOH aTMocdepe npu Temmeparype -
700°. Peuentsl ()OpPMOBOUHBIX MacC Ke€PaMHUYECKHX HM31eJTH[i MOTHJI !
Ka CBHIETEJbCTBYIOT O CMELIEHHH PAa3HBIX TEXHOJOTHYECKHX TpajH! !

NOCEJIEHHE AKMAA

Kepamuuecknii MaTepHa/] HeMHOrouucleH (85 ¢parMeHTOB). -
CyAbl 60JbLIEH YaCTbIO TOPIIKOBUAHOH dopMbl. [Ipeobaanaior ropull
¢ MJaBHOH NPOQUIHPOBKOH, HO H3PeAKa BCTPeYaloTCsi 06JOMKY ¢ 4!
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B KeHHBIMH 3anJedyuKkaMu ¥ ocTpbiMu pe6pamu. OpHaMeHT — miH-
e KaHHEJIOpBl Mo BCell LieiKke U FOPH3OHTaJIbHble JIEHTHI, 06pa-
GiHble KODOTKHMH OTPe3KaMH; 3ur3arH; JoMaHble JIMHHH — BBIIOJI-
$r2/1KHM LITAMIIOM H/H NpoYepyeH Ma/iOYKOH. Y30Dpbl BHIIOJNHEHB
kexxi10 M He 00pa3yloT CA0KHbBIX koMmosuiuil. M3pelka BeTpeyalo-
keqa Gosiee | CJOXKHblE y30pbl — 3aLUTPHXOBAHHbIE TPEYTOJbHHKH,
bkxy, MeaHIPOBHIHbIE ¢urypbl — BbITIOIHEHB! IpeOCHYATHIM IUTAM-
BB (popMax H opHaMeHTe KepaMHKa mnoceneHus ‘Axmas coueraer
gyabckue u GpelopoBCKHe NPH3HAKH.

flsroToB/IeHbl COCY Bl M3 OOBIYHON FOHYADPHOI OXKe/e3HEHHOM cpel-
$2CTHYHON TJIHHBL C €CTECTBEHHbIMH NPHMECSMH, B KOTOPOH ObLIU
Bbic LIMAThl, KBAPUHT, Oypblil KeJAe3HSK, THIC, H3BECTHAK (MOC/EN-
@nse npuMecu 3aduKCHPOBaHB B HeGOJBIIOM KOJMHUecTBe 00pas-
§: Kepamuueckoe TeCTO NPHIOTOBJAEHO 10 OJAHOMY peUEeNTy: IJH-
japecBa rpaH.4-opraHuka. BapuantoM 3Toro THila (GOpPMOBOUHOH
i MOXKHO CYHTaTh DRUENT: [VIHHA+-1pecBa rpaH. -+opraHuka—cy-
,JIH'Ha KoMouku cyxo# IJIMHBL HE OTJAHYAIOTCS MO COCTABy OT OCHO-
MOTJIH MoMNacTb B TeCcTo B npouecce ¢popMoBkH. Tecto miaoTHoe ¢
%o- U KPYMHO3@PHHCTBIM . u3jaomoMm. OcHOBHOII mpueM -06paboTKH
bp xHOCTEH — 3arjaxuBaHue PYKOH, JOCKYTOM KOXH, AepeBsHHBIM

BpyMeHToM. BHelIHHe MOBepXHOCTH HEKOTOPBIX COCYLOB JIOLIHJIHCH
Bo/cylieHHOH ocHoBe. Bce cocyanl Jenuble. ChopmoBaHbl HaJena-
f-,)leHTqubeu KOJIbLI@BBbIM, a TaKKe CIHPAJbHBIM H JOCKYTHBIM

b C IlOCTaTOqHOH BBIACPIKKOH NpH TeMnepatype 1o 700°. MlecTs
Memos nomnajajd B OYEHb CHJbHBIH BTOPHYHBIH OrOHB.

MOCEJIEHHE MBIP)KHK

Bak u nocesenne Atacy, moceneHue Mpr)KHK aByxcJoiiHoe, [lep-
ih (mefmu) cJod MccaenoBaTein Aatupyor XV—XIV BB. 10 H. 3.;
poii (BepxHHit) cTpaTHrpadHUYECKH He pacuJieHsieTCst - JaTHPYeTCs
VIII BB. 10 H. 3. O6a cjoq HachillieHbl parMeHTaMH KepaMHKH.
Bato oxosio 1000 pparmentos (puc. 56—>58). Tunosornyeck: Bech
IMHYECKHA MaTepuaJ pasfiefleH HCCAEA0BATENSIMH Ha YeThipe rpyl-
WnakynbeKy0; Genoposckyo; GerasuHcKylo; BajauKoBylo. Kepamu-
PlaKy/IbCKOTO THIAa IOJy4YeHa H3 MepPBOTO CJ10s, KepaMHKa BCeX
PEJ1Y IOLLIUX T'PYIIN — H3 BTOPOTO.

POYNIYy QNQKYALEKOZO THIIA COCTABJAIOT TODPUIKH ¢ YCTymoM H
BKi GaHOuHOH ¢opMbl. B 3Toif rpynne ecTh npomexkyTounble ¢$op-
@BLICTYNAI0UHe KaK MePeXOAHBIl THII OT nepBoro x apyromy. OpHa-
I5 BLINOJIHEHHBI 3y6uyaThiM, yalle TJaJKHM LITAMIIOM, PacloJia-
i tpems sonamu. [To BeHuHKy uwenmouka M3 POMGOB WJIH TPEYrOJb-
B (paBHOOEIDEHHBIX KJIH MPSIMOYTOJbHBIX) BEpLIHHAMH BBEpX,
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Puc. 58. IToceneriuc Mbip-
KHK. Kepamuka BaJHKo-

=
W

MHOr/la BCTpPeYaeTcss H BTCPOH DA M3 TPeyrOJbHHKOB BepIIMHAMH
BHM3. [1JCUMKH M BEpPXHssST YacCTh TYJOBa YKpalleHbl  TPEYToJbHEIMH
‘becTonamit MeanapoBoro y3opa. B NpHIOHHON YacTH — NapasJenbHble
KaHHEJIODBl U TPEYroJbHHKH BeplUIMHAMU BHH3.  OTJAHUHTe/bHAs uyepTa
{9TO# PPyNNbl — OTCYTCTBHE OPHAMEHTa Ha IUEHKE.

),,o ‘Cbipbe — IVJIHHA OXKeJle3HEeHHas!, CPeJHENIaCTHYHAS C eCTEeCTBEHHOMH
IPHMECDIO IIOJIEBBIX LUINATOB, KBapuuTa, Oyporo esesHsika, CJIOLBL,
"impma u3BecTHsika. B ¢opMoBouHBIX Maccax BBIAEJSETCS JBa THOA:
1 I“Jmﬂa—i—ﬂpecaa rpaH. ¢ AByMs TIOATHIAMH: a) TJHHa-}-jpecBa
wpau --opraHuka; 6) ramHa--apecBa rpaH.4-mamor cxon.; 2. 'mana-
Manbk. TecTo B H3JOMe IJICTHOE, KaMHenofo6GHoe. IIpu q)opMOBKe co-
®yn0B 6bLIM MCNIOB30BAHBL wa610n TBEpALIA U HaJlelbl JIEHTOYHbIE,
gmmpanbnbm ¥ KoJableBoil. [ToBePXHOCTH 3ar/aKeHbl DYKOH M JIOCKY-
oM KoxH. OGOXKXKeHH COCyJbl B BOCTAHOBHTEJbHOH aTMocdepe mpu
#eMnepaType okosio 700° ¢ moctaTouHo# BhIAEPKKOH. OKHCIHTEIHHBIA
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0GKHT y He3HAYHTEJbHOH YacTH H3LeJHH,— BHAMMO, pe3yJabTaT BTO-
pHunoro orus (moxap?). .

Pedoposckuii Tun. Cona BOLLIH «BAa3OBHAHBIE» TOPUIKH C Kpach
BbIM 30HaJIbHO PachoJOXKeHHbIM opHaMeHTOM. OpHaMeHT BBIIOJHE]
rpebenyaTbiM, 3y6YaThiM H IVIAAKHM LITaMNOM. XapaKTepeH OpHaMeli:
113 KOCBIX TPEYTOJIbHHKOB H YIVIOBBIX HJH TPEYPOJbHBIX BIaBJEHHI|
naJjlouyKo#; coueTaHHe MeaapOBbIX MOTHBOB C KOMOMHALHSIMH TPEYroJb-
HUKOB H KahHemiop. OTiuuuTtesbHasi ocOGEHHOCTb — CIJIOLIHOH OpHa-
MEHT Ha leHKe.

Bce cocyabl H3rOTOBJ/IEHBI M3 OXKEJIE3HEHHOH CcpefHe- W BBICOKOMJIa-
CTHYHOH TVIHHBI C €CTeCTBEHHOH NPHMECHIO MOJIeBbIX LINATOB, KBaPIUTa,
caopl, 6yporo xkenesHska. B peuentax ¢$opMoBOUHBIX MacC Bbile-
Jisie¥Cs OAMH THI: I'JIMHa+-ApecBa IpaH. ¢ ABYMsi MNOATHNAMH: a) IJIH-
Ha-jpecBa rpaH.fopraHuka; 6) raHHa--JapecBa rpaH.{-opraHuka--
-+ KOMOYKH CyXOH MeHee 0KeJIe3HeHHOH TJIHHBbL. TeCTO NMJIOTHOE, KaMHe-
AOACOHOE, H3JIOMBI MEJIKO- W KDYMHO3epHHCThbe. M3roToB/eHBl cOCYAbI
Ha TBepJoM I1a6GJiOHe HaJleMaMH CHHPAJbHBIM H KOJbLEBBIM  JEHTOU-
ubiM. [loBepXHOCTH 3arjakeHbl pyko#l H Koxked. OOXKHI BOCCTAHOBH-
TeJasHBIH, 10 700°. ’

KepaMuka 6eeasunckozo Tuna TpeacTaBJeHa ToOPLIKAMH ¢ OKpYI-
JIBIM TIJICYOM, KYOKOBHAHLIMH COCyJaMH, TOPLIKAMH C NPSAMbIM BeHYH-
KOM H pa3fayTbiM TyjgoBoM. OpHaMeHT B BMAE KPYKKOB, MEaHIPOBBIX Ii
TPeyToJIbHBIX (ECTOHOB BLINMOJIHEH LITaMMOM H TOKPbIBA€T BCE TYJIOBO.
Benpeuatotcss poMOOBHAHBIH Y30p, HOTTeBble OTTHCKH M 3alLHITHI.

Chippe HJEHTHYHO MO COCTaBY HCXOLHOMY CBHIPbIO BBILICOTTHCAHHBIN
rpymn. B ¢opmoBouHblXx Maccax HabJjiofaercst OOJbliee YHCJIO THIOB.
1MOATHNOB WU BapHaHTOB pelentoB. [Io OCHOBHOMY OTOLIUTEJO BbIAE-
astercst Tpu tuna: 1. Tomda—+apecsa rpad.; 2. 'nmuHa-f-opranuka-uia-
Mot cxon.; 3. [muHa+twamor cxod. K mepBoMy THNY OTHOCSATCs MOA-
THIB: a) [JIHHa--JApecBa rpaH.--opraHuka--cyxas riuHa; 6) riauHa-+-
~-IapecBa CpaHHTHO-THeHcoBasi; B) IJIHHa-+ApecBa rpaH.-4OpraHukKa:
) ramHa-f-japecBa rpaH.-|1aMoOT CXO/.

B Tune 2 NOATHNOB HET, eCTb BapHAHTHI, T: €. MPUMECH OHM H TC
/e, HO Pa3JIMYarOTCsl KOJHUECTBEHHBIM COOTHOIIeHHeM. K Tumy 3 OTHO
CATCSl MOATHMBL: @) TJMHA--WAMOT CXOM.4-KaJbUHHUP. KOCTH; 6) rJiu
Ha-11aMOT KaoOJiMH.; B) TIJIHHA-LIaMOT He MeHee oOxKeJe3. TJHUHBI-+
~+oprafnka. B KaxxoM Tdne eCTb BapHaHTHI.

B rpynny 8aauko6oeo Tuna BOULIH cOCY/bl FOPILICUHOH M GAHOYHOI
¢dopm. OpHamenT GefleH — HaCeuKkH, BAaBJCHHUs, CeTKa, e10uKa. Xapak
TepHasi 0COGEHHOCTb 3TOH I'PYNNbl — HaJIMYHE HaJENHOro BaJIMKa Hé
BCHYMKE, Ha lUeHAKe, B BepxHeH yacTH TyaoBa. HMuorpa scTpeyaercy
ABO#HOH BaauK. Yallle BCerc Ba/MK yKpalleH HaKJIOHHBIMH HJIM B BHIC
©JIOYUKH HaCeUKaMH. , '
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.. Cbipbe aHa/OTHYHO TIO COCTABY HCXOLHOMY ChIPbIO BbII.LIGOI'[H-CaHHblx
FPYyTHI. B ¢dopmoBounbix Maccax BbAeJA€TCA TPH THMA: . Tnuna+
“ipecBa rpaH.4-OpraHuKa; NMOATHNBL a) rJauHa--JApecBa rpau -+ wa-
#1ot, 6/IM3KHH K OCHOBe-}-opraHuka; 6) rJaHHa--ApecBa rpaH.-+u1aMoOT
gxoa. (153)+-opranuka; 2. ['nuHa+opraHMka--1amMoT AByX BHAOB+
#-ApecBa rpaH.; MOATHNbI: a) IiMHa-fopraHuka--jApecBa rpaH.+-la-

ot cxol.; ©6) rauna-fopranHuka--mamor cxof., 3. [nuHHa--wamor
gxon -FapecBa rpaH.-+opraHuka; MOATHIBI: a) IVIMHA--LIaMOT CXOA.-+
PaKyllika-+opraiuka; 6) riamHa--11aMOT CXOX.--/pecBa rpaH.topra-
‘uka. Bo Bcex THNax u MoATHNAX €CThb BAPHAHTHI.

Tecto 6erasuHcKOro ¥ BaJJMKOBOTO THIIOB COCYNOB MJOTHOE C PaKo-
MCTHM HJIM MEJIKO3epHHUCIBIM H3J0MOM. B 6erasuHcKO# rpymnmne H3pea-
(a BCTpeyaeTrcs phbixJjoe TecTo. B cnocobax GopMOBKH Hapsigy c mpHe-
MaMH, XapaKTePHbIMH 11 aJlaKyJbCKOA U (efopoBCKOH rpymm, B 6e-
3UHCKOH M BaJIMKOBOfi KEpPAMHKe IOSIBJSIETCS HOBBIH — BbIOMBaHHE
leOBa M3 OJHOTO KOMKa IJIMHBI C MOCJEYIOLUM HaJIOXKEHUEM TJIHHS-
’gou JIEHTHl KOJIbLOM IJsi opopMJyeHHs BeHuHKa. B cnocobax 06pa60'r-
%ln NOBEPXHOCTEl TaKXe NpeoGiajaer 3ariaXHBaHHe KOXEH, pyKo#,
'MATKOH M XKeCTKO# TPaBOH, NEPeBSHHBLIM HHCTPYMEHTOM. O6xHr BoC-
LTaHOBHTEJBbHBIH, TemnepaTypa okoso 700°.

Ha nocenennn MeIpKHK GBLIO HalA€HO HECKOJNbKO JIHTEHHBIX (OpPM
‘u absiyek. JIJS MX H3TOTOBAEHHSI HCIIOJb30BaJach Ta XKe IVIHHA, YTO H
#7151 IPOU3BOJACTBA ObITOBOH. POPMOBOUHBEIE MacChl NMPOH3BOJACTBEHHOH
(ePaMHKH NIPUTOTOBJIEHBl 10 OJHOMY ‘peLeNnTy: IMIHHa--opraHuka. [IpH-
dem opraHvka Oblna B3siTa B OUeHb 6OJbIIOM KoJHuecTBe. POpMBI H
IbSYKH  KPaCHOBATO-KOPilYHEBOTO M CBETJNO-ceporo Isera. [Ipokaa
ICTEHOK BbILIe Y BHyTpeHHeil MoBepXHOCTH. BeposTHO, Hcmosb3oBanuch
OpPMOYKH HJH ca1abo000KKeHHble, HIH TOJbKO BBICYIIEHHBIE.

% W B HMXKHeM, ¥ B BepXHeM CJIOSX moceseHHss MBIpXKHK H3pe/Ka
JpcTpevanuch GparMeHTBl CTAHKOBOH KepaMukd. Mx HeMHoro, uyTh
Hoaec aBaguatH. OparMedTrl HeOoJblINE, H HOTOMY ONPEAEHHTb POp-
@My cocyloB O4YeHb TPYAHO, HO, Cyas IO H3FH6y CTEHOK, N0YTH Bce ¢par-
MenThi NpHHALNEKAT OTKPHITEIM HH3KHM (opMam THNA Yaul, GJIOA.
T ocranbHOH KepaMUKH MBIpXKHKA OHM OTJIMYAIOTCS MPEXJE BCEro
M BETOM — KPAaCHOBATBIM H POBHBIM CBETJ/IO-CCPBIM, a TaK¥Ke POBHOCTHIO
SPOJIMHBL CTGHOK, MJOTHOCTBIO uYepenka, IJafiKUM H3JIOMOM H OYeHb

151 UX HM3TOTOBJIEHHS HCIIOJb30OBAJUCh UHCTble BBICOKOIIACTHYHBIE
HeJe3HeHHble T[JIMHBI, TJIMHSHble KOHLEHTPAThl (CMeCb pa3HbIX IO
®£0DPTHOCTH [VIHH). B KauecTBe HCKYCCTBEHHBIX OTOLIMTE/EH HCIONB30-
Baibl 1ECOK M O4YeHb HEMHOrO OPraHHKH PaCTHTENBHOTO NPOHCXOXKAe-

$1us. B tecte pparmenta, HanoMuHawLiero mo ¢popme COCYyAB At
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YecTBO CJIOIbI, HO, CyAsi MO pasMepaM CJIOJAAHBIX HAaCTHYEK, [0 i

PacCIOJIOKEHHIO B TecTe, cJI0Ja — ecTecTBeHHasi npHvMech. OOO0XKIKeHE;
. o (s}

COCYAbl B OKHCJHTE/bHOH aTMocthepe npu Temmepatype 800—900°.

MOTr'HJIBHUKH MBIP)KHK I—1V

Moruabiuk Mpipxuk I. M3 48 morpe6ajibHbIX COOpPYXKEHUH Oblili
HCCJIeloBaHbl 8 KYpPraHOB H OJAMH OTAEJbHDbIl SIIHK, OTHOCALULUECS i
anoxe OpoH3bl. KepaMmuueckuii MatepuaJs MaJ/OUHCIEHHBIH H (parMmen-
TapHbBIH (Bce morpebeHust pa3rpabJ/ieHbl), HCCJAELOBATENH OTHECHH ere
K (enoposckomy Tuny. [lo McXOQHOMY CbIpbIO (QParMEHTbl (HE OTJH-
YalOTCs OT M3/JEJHI 3TOro THIa MOCeJeHYeCKOH KepaMuki. B dopwmo-
BOUHBIX MaccaXx Takxe 3sadpukcHpoBaHo 1Ba peuenrta: |. [nuna--
+npecsa rpaH.4-opranuka; 2. [nuna-apecsa rpaH. TexHuka QOPMOB-
KH He onpejaesneHa u3-3a Oosbluoil pparmeHTapHocTH. B crnocobax of-
paGoTKH IOBEpPXHOCTEH  (3arJa’KMBaHHe KOXeH, PyKoH) K 0OXwure
pa3JIHYHUi HeT.

Moruabauk Mbipxuk II. M3 24 orpan amnoxu GpOH3BI HCC/AELOBaHC
ase. @parMeHThl KepaMHKH OblIM OOHAapyXKEHbl M INOJ HAachUIbiO, H B
caMmux norpebenusix; orpaga Neb5— 8 uesbix H gBa BO (PparMeHTax:
orpajfa 11 —oauH weablt u ABa Bo (pparmenTax. Bece cocyast oTHOCAT-
€51 K aJlakyJabCKod rpymmne. V3roToBJeHBl COCyAbl M3 CpeAHeNJaacTHy-
HOll csaabo3anecoueHHON TJIHHB MO OLHOMY DELENTy: IJIHHA--APecBa
rpaH.4-oprannka. Kak u B noceseHueckoil KepaMHKe, IOBEPXHOCTH CO-
CYIOB 3alJjia>KeHbl KOxKe#, DYKOH, MATKOH TpaBOH; NOBEPXHOCTH ABYX
COCYJOB JIOIIMJHCH 110 NMOACYLIEHHOH ocHoBe. K3roroBieHer cocymbl
CIIHpaNbHBIM HaJlenloM ¢ nNpHMeHeHHeM TBepjoro  mabsoHa. O6GKur
BOCCTaHOBHTEJIbHBIN.

Moruapuuk Muipxkuk Il pacmonoxen B 200 M OT MOrUJABHHKA
Mueipkuk II. MecanenoBanbl 12 orpan u oauH KkypraH-orpaga. Bce
norpe6GeHusi pasrpabieHbl. KepaMuueckHii MaTepHas HEMHOTOUHC/EH ¥
(¢parMeHTapeH, HcC/eL0BaTE/NH OTHECAH €ro K aJlaKyJdbCKOH TIpynne
(puc. 59). OcHoBHasi yacTh 00pa3LlOB MO HCXOAHOMY CHIpbIO, MO pe-
nentaM ¢OpMOBOUHEIX Macc, Mo crniocobaM o6paGOTKH IIOBEPXHOCTEH i
06XHTry aHa/JOTHUHA KepaMuKe MoTHabHHKa Meipxuk I1. JIuwe B Tecte
ABYX 00pasuoB 3aMKCHPOBaHa 3HAUWTeJbHasi NpHUMech runca (ecre-
CTBEHHasl IPHMeChb) U B UETHIPEX Hapsilly ¢ JPeCBOH U OPTaHHUKON BCTpe-
YaloTCs peJKHe KpYIHbIe BKAIOUEHHs L1aMOTa, CXOAHOTO C OCHOBOH.

Moruabiuk Mpipxkuk IV pacrnonioxen B 400 M  OT MOTHJIBHHKA
Mbipxxuk 1 ¥ HHTepeceH TeM, uTo norpefajbHble COOPYXKEHHUs HOCAT
sIBHO GerasMHCKHe uepThl, a KepaMHKa no GopMe u ODHAMEHTy Xapak-
TepHa Aasa ¢denoposexoro Thna. IIpoananusuposano 30 cocyznos (ue-
JBIX H BO ¢parMeHTax). MCXOAHBIM CBIpbEM /11 M3FOTOBJEHHS BCEX
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Puc. 59. Kepamura
MOTHJ/IbHHKA
Muipxuk 111

COCYAOB TIOCJYXKHJIa OXeJe3HeHHas [JIMHa pa3HOi CTENeHH IJ1acTHY-
HocTH. EcrtecTBeHHBle npuMecu 3adHKCHPOBaHBI B Heji B CJEAYIOIIUX
COYeTaHHAX: MoJeBble WNaTH-KBapUUT; MoJeBble WNaThl+KBapUUT-+
-+ 6yphlil »KeJe€3HsK, MOJeBble WINAaThl-+KBapUHTHOypbIi 1 KpacHBIH
Kene3HsAK-+ U3BECTHAK.

KepaMuyeckoe TecTo roToBHJIOCH O HECKOJIbKHM penenrtaM. Han6o-
.Jlee pacmpocTpaHEHHBIM SBJSTCS: TJIHHA-}-ApecBa TIpaH.--OpraHHkKa.
Pexe Bctpeuaiorcsi peuentbl: 1. [nuHa-f-japecBa rpaH.+opraHuka-i-
~+11aMoT OT/1. (M3 MeHee oOXKeJie3HeHHO! rauuel); 2. ['muHa-+-npecBa
rpaH.~mamMor cxof. KoHueHTpauusi wamora B TecTe HEBeJHKa —
"1:6, 1:7. Tlpeo6manaer TecTo TJIOTHOE C MEJKO3E€PHHCTHIM H3JIOMOM.

Bce cocynn sennble. IIpu ¢opMOBKe NPHMEHEHBI HaJeNbl JOCKYT-
HBIH (JIOCKYTKH T'VIHHBI HaKJaAblBaJHCh CHpajeobpasHo), Ha TBEpPLAOM
‘wabJ/ioHe, KOJNbIIEBOH JIGHTOUHBIH, CNHpaJbHBIA, U 3 coCyla H3roToBJe-
‘Hbl TeXHUKOH BBIOMBaHHS. B cmocob6ax o6paboTKH NOBEPXHOCTH HauGO-
Jiee pacnpocTpaHeH NpHeM 3arJa:KHBaHHsl JIOCKYTKOM MSATKOH KOXH,
NpOCTO pyKOH, JepeBSIHHBIM HHCTPYMEHTOM, HHOrAa JoliHaoM. Pexe
BCTpeuaeTcs JOLleHHe BHEIUHEH MOBEePXHOCTH 0 NMOACYLIEHHOH OCHOBE.
‘O6Gxur BOCCTaHOBHTEJDbHBIH, TeMmmepatypa okoJo 700°. Hekoroprie
~¢parMeHTHl 3aTeM MONMAafaJH Ha KOPOTKOE BpeMsl BO BTODHUHBII
OFOHbD.

&
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B Kaxzaoft u3 Bbllena3BaHHBIX FPYIMil KePaMHKH BCEX MaMSTHHKORB
cocyapl nHeoaHoporubl. Oun pas/iiuyaioTcss ¢GOPMOA BEHYHKa, TYJIOBA,
NeKOpOM, TeXHHKOH HCIoJiHeHHs1 opHaMeHTa. Ho B noarotoBJsieHHbIx
1S TCXHHKO-TEXHOJIOTHYECKOro aHaJ/li3a CepUAX KepaMHKH Hccaelo-
BAaTEJH HE BbIAGNHIH KAKUX-TO MOATPYNN HJIH BHAOB H3JENHUH, MOITOMY
Aas NpHMepa AAaeTCs MOJHOE OMHCAHKE HECKOJIbKHX COCYAOB PasHbIX
THIOJOTHYECKHX TpyM.

Anarkyarockuid Tun (Matepuaa moruabhuka Uler). Cocy x ¢ uetko
BbLIPA2KEHHBIMH  3alJIeYHKaMH, C HEBBICOKMM KOJbLEBBIM IOALOHOM.
OpHaMeHT BBINOJHEH TPeMs TEXHUYECKUMH TpHeMaMH: NpouepyeHHbIC
JIMHUH, TJadKuil I¥TaMI, TpeyroJbHble BAaBaeHus. Ha cocyie uertko
NpOsBJsieTCs NMAThb OPHAMEHTAaJ/IbHbIX 30H: TPH B BepXHeil yacTH, ABe B
HHKHed. OpHaMeHTa/bHble 30HbLI pa3jeJieHbl NMPOYEPUYEHHBIMH JIHHHSI-
MH U HeWHPOKHMH kesnobkaMHu. OCHOBHOH 3/M€MeHT y3opa — B MepBOi
H BTODOH 30HaXx, Ha llIefike — pasHOOeApeHHble TPeyroJbHHKH, 06pa-
LieHHble BBEPX HJM BHHM3. 3aMoJiHeHHe TPeyro/JbHUKOB — MoNepeyHas
LITPHXOBKA H MeEJKHe TPeyroJibHble HaKoJbl. BepxHIOW yacTb TyJOBa
ropliKa 3amnoJiisieT WIHPOKHI 3Ur3ar u3 CeMH pSAOB [VIAAKOro liTaMma,
HIXKE PaclosoKeHa Lelod4Ka HeNpaBHJ/bHBIX TpPeyroJbHHKOB C KOCOH
wTpiuxoBKoi. OpHaMeHT NPHAOHHOH YaCTH COCTOHT H3 LENOYKH KPYII-
HbIX 3alUTPHXOBAHHBIX TPEYroJIbHHKOB, 3aTE€M YEThIpEX pa3Je/HTeNb-
HbIX TTpOYepUYEHHBIX JHHHIl, HHXKE HAeT LeNouka KPYMHBIX TPeyroJbHbIX
HaKOJIOB.

HsroroB/ieH cOocyl M3 CPeAHEIACTHYHOH OXKesNe3HEHHOH TIJIHHBI C
€CTECTBEHHOH MPHMEChIO KBapLEBOIO H MOJIEBOIINATOBOTO NeCKa U pel-
KHX BKJIOUEHHH H3BecTHsika. Icnonb3oBascsi OAMH OTOLLUTENb —
npecBa rpaHutHas. ChopmoBaH cOCcyld CHHPAJbHBIM HaJIEIOM C Ya-
CTHYHBIM HCNOJIb30BaHHeM TBepjAoro mabsaoHa. [loBepxHocTu 3arya-
JKEHBbl JIOCKYTOM MSATKOH KoXH. OOXKHI" OKHCJIMTEJNbIBIH C HEJA0CTaTOu-
HOH BbIAEDPXKKOH (BTOPOH OrOHB?).

Cocya, y KOTOPOro TOXe MpOC/JEXKHBACTCS 3aMJ/IeYHKO, HO OpHa-
MEHT BBINOJIHEH MeKo3yOuaToii rpe6eHKOH, OT/IHYaeTCss MO CTPYKType
TecTa (OHO pbIX/I0€, CJOHCTOE) M MO HCXOAHOMY Chipblo. B oxese3nen-
HOH IJIMHEe NPHMCGCb IOJNIEBHIX LINAaTOB, KBaplia, NHPHTA, H3BECTHSKA.
PoprOBOYHAS Macca COCTABJIEHA 3 TVIMHBI, IPECBbl TPAHUTHOH U Opra-
Hukn. ChopMoBaH cOCyA KOJIbLUEBBIM HaJENoOM, OOGOMKIKEH B OKHCJIH-
TeJAbHOH cpeae npu Temnepatype no 700° ¢ HeLOCTAaTOUHO BbIAEPHK-
Koil (BTOpPOI OroHb). :

» Cocyn Ba3oBUAHOI (GOPMbI 11a HEBBICOKOM KOJBLEBOM IO IOHC.
€ ABYMsi ODHaAMEHTAJIbHBIMH 30HAMH: 10 LiefiKe U BEpXHEH 4acTH TYJIO-
Ba. OpHaMeHT B 06eHX 30HaX OAMHAKOBBIA — LUMPOKAs JEHTa MeaHApa.
Pasnenurens mexay 30HaMH —JBa y3KHX XKenoOKa ¢ JMHHel -Tpe-
YrOJbHBIX BlaB/leHHH BepLIHHAMH BHH3. Takde e XKeJOOKH, HO
TPEYTONBHBIMH BAaBJIEHHAMH BEpPIUHHAMH BBEPX  DACIONOXKEHb Hal
.lnBerBou 30HO#. OHM 3aHMMAIOT HH3 BEHYHKA M BEPXHIOI 4aCThb IICHKI.



co3jaBasi HIJIO3MI0O TPETHEr0 BEPXHCro OpHAaMEeHTaJbHOro mnosica. Ms-
{ TOTOBJIEH COCYJ, H3 3alecoYyeHHOH CpeAHENMJaCTHYHOH oXKese3HeHHOH
' TJIMHBL C IPUMeChbIO Gyporo eje3HsKa H H3BECTHSKA (PeIKHe BKJIO-
" yenus1). TecTo NIOTHOE, TPUrOTOBJIEHO C OOHJIBLHOH NMPHMECHIO APECBHI
rpalnTHoil n opranukH. ChopMoBaH KoableBHM HaJjenom. OGe moBepx-
HOCTH 3arJlaXKeHbl JIOCKYTOM MSTKOH KOXKH. OOXKHI BOCCTAHOBHTEJIb-
_HBIH.
b a1k a. BepxHwlo ee yacTb omosichiBajin  yeThipe kKeJdobKa H

v HenpaBHJbHBIE TPEYTOJAbHHKH BEPIIHHAMH BHH3 C HAKJIOHHOH LITPUXOB-
" ko#i. DaHka cnupa/bHOBHMTAsl, H3TOTOBJEHA W3 OKEJe3HEHHO! [JIMHBI
C GCTeCTBEHHOH NpPHMEChIO MOJEBBIX INNATOB M KBapua. MckyccTseH-
Hbie IPHMECH B TecTe — ApecBa I'paHHTHas H HeboJiblliasi MpUMeCh lia-
% MOTa, H3rOTOBJEHHOTO H3 MEHee OXeJEe3HEHHOH TJIHHBI H OpPraHHKH.
..[loBepXHuGCTH 3ar/aaKeHbl PYKO#, MOANPaBJAEHbl AEePEBSHHBIM HHCTDPY-
- MeHTOM. O6KHT BOCCTAaHOBHTEJIbHBIH, 10 700°.

‘ Pedoposckuli Tun (Marepuan morunabHiika Mbipxkuk 1V)., Cocy
' rOPIIKOBUAHOM (OPMBI CO CJErKa OTTSHYTHIM HapyKy BEHUHKOM, BBICO-
- KOH 1IefKo#, KOPOTKHM IJIEYHKOM, NJaBHO INepexoisdlluM B cJjabo
pasiyToe TyJ0BO ¢ naotkuM AHOM. OpHaMEHT. BBIMOJHEHHBIH 3y6ua-
“TBIM LITAMTIOM, COCTOHWT il3 Psilla BAaBJEHHH IIO4 BEHUHKOM, 3HMr3ara
'Ha ureiixe, 006pa30BaHIOrO TPOTHBOJNEXKAUIUMH 3alUTPUXOBAHHBIMU
" TpeyroJbHHKaMH, OBYX KOHUEHTPHUECKHX OKPYIJIBIX BAABJIEHHH NPH
‘mepexoje NJEUHKa B TYJOBO H «EJOYUKH» B BEpXHeH yacTH TyJOBa.
‘HsrotoBnen cocyn ‘M3 cpeiHeNmaCTHYHOH 0XeJe3HEHHOH T[JHHBI C
eCTeCTBEHHOH MDHMecbl0 MOJIEBHIX IINATOB, KBapua, Gyporo xe.se3Hs-
‘ka. TecTo NpUroTOBJIEHO ¢ OOMJILHONH MPHMECHIO [PeCBbl TPAHUTHON H
~opranuku. O6Ge mpuMecH B3sThHl MPHMEPHO B paBHOM o6beme. Tecto
MJI0THOE, H3JIOM MeJKo3epHHCThIA. Ilpu dopmoBke Ha TBepaoMm urabio-
' He JHa U NPHAOHHOM YacTH NPHMEHEH JIOCKYTHBIH HaJem, CTeHKH H
% BEHYHK BBIBEJEHBI KOJBbLEBBIM JIEHTOUHBIM HaJjenoMm. [losepxxocTH
¢ 3arja)keHbl AepeBsIHHBIM HHCTpyMeHTOM. OGO0XMKEH cocyl B BOCCTA-
¥ HOBUTesNbHOH aTMmocdepe, 11pu Temnepatype okoao 700°, 3atem Ha KO-
" poTxoe BpeMs nonajiaJj BO BTOPOH OrOHb.
Cocy A roplukoBUAHON (HOPMBI ¢ MJABHOH JHHHEH Npodu.as, cier-
Ka JIOLeIIHOH MOBEePXHOCTbIO, YIJIOIEHHBIM NHOM Ha HEBBICOKOM KOJb-
uesoM nopxoHe. He opHameHTHpOBaH. M3roTon/jieH H3 oxKejle3HEHHO,
-CPeHeNnIacTHYHON. 3aMecouloil TVIMHBL ¢ NPUMecbio 6yporo u KpacHOro
% KeJsiesHsika. MCKycCTBEHHBIMH OTOLUHMTEJNSIMH  SIBASIOTCS JpecBa rpa-
: HI'Ti1asi, OPraHHKa, HE3HAUHTEJbHOE KOJIHYeCTBO IIaMOTa H3 MeHee
oxeJjesnenHol raMHel. Tecto miotHoe. ChopMoBaH cocyn Ha TB8epaAOM
1wa6/0He JOCKYTHBIM HaJ/IeNoOM, BEHUHK H3TOTOBJEH M3 OJHOCO KOJblA.
¥ BHyTpeHHss1 MOBEPXHOCTb 3aTJla)KeHa KOXeH, BHEWHsis B IEPHAOHHON
YacTH NOANpaBJieHa AePEeBSHHBIM HOXOM, BeChb COCYA 3aJiolileH IO
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no,icyuieHHON ocHoBe. OGXKHUI BOCCTAHOBHTEJIbHBIH, COCY/ Ha MJIUTED-
HOe BpeMs MonajaaJ/ Bo BTOPOH OTOHb.

Cocya ropwkoBuAHOH GOPMBl C NJABHOH JIHHHEH NPOQHIIs.
‘OpnamenT — HerayOOKHe KeJOOKH Mo lUeHKe, IJIEYHKY M BEpXHel
yacTH TyaoBa. M3roToB/ieH H3 OXKEJE3HEHHOH 3aI€COYEHHOM TJIHHBI.
B rtecte o6usbHast npHMech APECBbl TPAHHTHOH, OPTaHHKH H DPEIKHC
BKJIOYCIIHS CXOQHOro avMoTa. Tecto NI0THOE, C PAKOBHCTHIM H3JIOMOM.
IosepxHocTn 3arsnaienbl Koxel. CopMOBaH COCyA TEXHHMKOH BBI-
6uBanus. O6KHUr BOCCTAHOBHTENbHBIH.

Cocva ropwkoBuanoit ¢dopmbl. IIpu mepexoje IJaeyHKa B TyJOBO
umeetrcs Heray60KHE kKeq060K, CO3AAILIHH BleYaTJeHHe YCTYNMYHKa.
OpHaMenT, BbINOJHEHHBIH MeJKo3y6YaThiM IUTaMIOM, MOKPLIBAeT BeCh
FOPLIOK: HAa BEHUYHKEe PSA KOCOYTOJbHBIX 3alUTPHXOBAHHBIX TPEYROJIb-
HUKOB, Ha LIefike ¥ NJeyilike MeaHJAp, Ha TYJOBe CJOXHble (PUTYypHI H3
13 (HecTOHOB W 3Mr3aros. ¥ JHa TPU KOHIEHTPHUECKHX KejnoOKa, Ha
JHe — cBacTHKa. Marorosjen H3 oxesne3HEHHOH 3aMeCOUYEHHOH TJIHHbI
< mpHMecblo 6yporo xeJe3Hsika U U3BeCTHsKa. B m1oTHOM Tecte o6HIIb-
Hasl IpHMech ApPecBbl FPAHHTHOH W opraHukd. Hsmom rpy6GosepHH-
CcThiH. BHyTpeHHsia NMOBepXHOCTb 3arjaKeHa AepeBSIHHBIM HHCTPyMeH-
TOM, Ha BHeLIHe#d — JolleHHe Mo noicylieHHo# ocHoBe. CdgopMoBaH
CMHpasAbHbIM HaJjenoM Ha TBepaoM liabisoHe. OOXKHT BOCCTAHOBHTED-
HbIHA, a0 700°.

Baauxoseiui tun (matepuas noceneHusi Mbipxuk). dparMmeHr < o-
CyJda rcpliKkoBHAHOH (OPMBI C BaJHKOM MO BeHUHKY. OpHaMeHT —
KOCble NpoyepueHHble HAaCeUYKH — PacCNoJOXKeH TpeMsi 30HaMH, HX Pas-
AeasIoT MexAy coboli Herayb6okHe xenobkH. HMarorosaeH cocyn H3
OXCJe3HEHHOH CpeAHEeNmIaCTHYHOH TIJIMHBl C-CCTeCTBEHHOH TNpHMEChIO
MOJICBbIX UIMATOB, KBapia, 6yporc »eJe3Hska M H3BecTHsika. Hckyc-
CTBEHHBIMH OTOLLHTEJNSIMU B IJIOTHOM TecTe SIBJAAIOTCS ApecBa DPaHHMT-
Has, opraHuka (o0e NPHMECH HCMONb30BaHbl B PaBHBIX NMPONOPLHSX)
H peliKHe BKJIOUEHHS L1aMoTa HeOGOXIKEHHOTO H3 MEHee OXKeJe3HeH-
Hol rariHbl. ChOpMOBaH CNHPAJIbHBIM HAJEeloM ¢ NPUMEHEHHEM TBEPAO-
ro wa6joHa. [loBepxHOCTH 3ar/jaKeHbl J1epeBSHHBIM HHCTPYMEHTOM.
OG6:xHr BOCCTaHOBHTENbHLIH, 0K0J0 700°, Ha KOPOTKOE BpeMsi hparMeHT
nomnajaJ B O4eHb CH/bHbIH BTOPOH OrOHb.

(PparMeHT cOCyda rOPUIKOBHAHOH (POPMBI ¢ BajJIMKOM N0 BEHUMH-
ky. [1o BaNHKy KoOCble HaceykH, Ha TYyJ/IOBE NMPOYEPUEHHO-PE3HON OpHa-
MEHT B BHJE TPeyroJibHHKOB. M3rotoBjeH M3 OXe/e3HEHHOH TJIHHBI C
€CTEeCTBEHHOH MPUMEChIO MOJIEBbIX IUMATOB, KBaplua, 6Yporo xeJjesus-
Ka. TecTo MaoTHOE, C PAKOBHCTBIM ‘H3JIOMOM, NMPHTOTOBJIEHO M3 TJIMHBI,
oueHb 60JbIUOIO KOJHYECTBA OPralHKH, APECBbl TPAHHTHON H CXOLHOTO
wamota (mocae1HHe NpUMECH B3SITHL NPHMEPHO B paBHOM ob6beMe).

Msrotosaen 10CKyTHBIM aJenoM Ha TBepAoM iiabJoHe, 3aTe€M CTEHKH
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[gOANPABASANIHCL TEXHUKOH BbIOMBaHMs. BHyTpeilsisi MOBEPXHOCTD
garjaaxena Markoit Tpasoil. O6:KUT BOCCTaHOBUTEILHBII.

dparMeHT ¢ 0C y A a TOPLIKOBHAHOH (POPMBI C BAJUKOM M0 BEHUHKY.
fle opnaMenTHpoBaH. H3rotoBieH u3 oXe/e3HeHHOH 3aMecOYeHHOM
rAHiB ¢ OOHIBHOH NPUMECHIO OPraHHKM W ApecBbl TrpaHuTHOH. Tecto
[IOTHOC, C MEJKO3epPHHCThiM u3joMoMm. CdopmosaH KOMOWHHDPOBaH-
HOH TEXHHKOH — JIOCKYTHDI{i HaJsien-+BbiGHBaHHe. [JoBepXHOCTH 3araa-
KeHbl KoxKeH M pyKo#. O6XKHr OKHCJHMTENbHBIH, TemmepaTtypa Bbille
700° (BTOpO¥ OTOHB?).

®parMeHT cocy A a ¢ BaJHKOM mo weiike. OpHaMeHT — Mo BaJHKY
gpecmoépasnuble HaceukH, Ha TyJoBe rpybas esnouka. Marortosnen M3
0XK€eJE311CHHON 3aMecoyeHof IIHHBI C PEIKHMH KPYMHBIMH BKJIIOYEHHS-
mu Oyporo xenesuska. VckyccTBeHHble OTOLIMTENH — OpraHHkKa, lia-
MOT CXOAHBIH, ApecBa rpatuTHass. CHOPMOBaH CHHPAJbHBIM HaJIENOM.
[ToBepXxHOCTH 3arsaaKeHbl pyroH. TecTo MI0OTHOE, ¢ PAKOBHUCTBIM H3JIO-
moM. O6KHUTI BOCCTAHOBUTE/IbHBIH.

®dparMeHT cocy aa c BajaukoM no weilke. OpHaMeHT npouepyeli-
HO-BJ2BJEHHBIH B BHIE NePeKPEelHBAOLUIUXCA JIHHHA H TPeyrojibHu-
KOB. ¥I3roTOBJIEH COCYA W3 BBICOKONJIACTHYHOH TIJIMHBL C €CTeCTBEHHOH
ApUMEChI0 TMOJIeBBIX LIMATOB, KBapla, 6yporo »xkesne3Hska. Tecto npu-
roToBJEHO ¢ OGUJIbHOIH NMPHMECbIO OPraHUKM M APECBHl TPAHUTHOH H
pPeAKHMH BKJIOYEHHSMH CyXOH TIJIHHBI ceporo IBeta. TecTo MioTHoe, C
sepuycThiM H3jaoMoM. ChopmoBaH cOCyJ KOJBLEBBLIM HAJeNnoM, NoBepX-
HOCTH 3araxeHbl pyko#. O6KHUI BOCCTaHOBHTENbHBIH.

dparMeHT cOCyAa C BaJHKOM M0 BepxHell uactu Tynosa. OpHa-
MEHT NpoYepuyeHHO-BAaBJEHHBIA: Ha BaJHKe KOChle HACE€4KH, Ha TYyJIOBE
ceTka. Marotos/ieH W3 cpeaHenJacTHYHO# 3amecoueHHOH TauHbL. IlnoT-
#0e TeCTO NMPHTOTOBJEHO ¢ NPHMEChIO 6OJbIIOTO KOJHYECTBAa OPraHHKH
H peAKHX BKJIOUeHHHl mwamoTa cxoaHoro. Cocyn JienHOH, MOBEPXHOCTH
3arzakeHbl pyKo# u TpaBoH. OGKHUI BOCCTaHOBHTENbHBIH, COCYA Mona-
AaJ1 BO BTOPOH OTOHb.

®parMeHT coCy A a ropuwkoodbpasHoit GOpMbl ¢ BaJHKOM MO BEPX-
Hell vacTH TyJaoBa. OpHaMeHT — HakKJOHHblE OTpPe3KH H BAABJIEHHS.
Harorosien cocyn u3 cpeqHENacTHUHON 3alMeCOUEHHON TJIMHBI C pel-
KHMH BKJIOYEHHSIMH Gyporo kesesHsika. TecTo INPHTOTOBJIEHO C TNPH-
Mecbio OPraHUKH W apecsbl rpaHuTHOH. CHopMOBaH CUpaJIbHBIM Ha-
aenom. [loBepxHocTH 3arsakeHbl PYKOH M JE€PEBSAHHBIM HHCTPYMEH-
ToM. OG>KHT BOCCTaHOBHTENbHBIH (Mepexor).

®parMeHT roplIKOBHAHOT 0 cOCYa C BAaJUKOM NO BepXHeH
Racty TyjoBa. OpHaMEHT NpPOYEPUYEHHO-BAABAEHHBIH — HAKJIOHHBIE JIH-
W1y, M3roToBsieH M3 CpeIHEMaCTHYHOH OKesle3HEeHHO# 3amnccoyeHHoMH
TnHN ¢ peiKMMH BKJIOYEHHsIMH Oyporo xkeJse3Hsika. HckyccTBeHHbIe
DToLiHTENIH — ApecBa IpaHHTHAs (KOHUeHTpauus Bbicokas — l:1) H
Hemuoro opranuku. ChopMOBaH JIOCKYTHBIM HaJelloM Ha TBepAOM
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wabaore. TecTo MAOGTHOE, ¢ MEJKO3EPHUCTBIM H3JovoOM. IloBepxuocy,.
3aryaxKeHbl pyKoH. O6:KHI BOCCTAHOBHTENbHBIH.

®dparMeHT TOPW KOBHAHOI O COCYJda C JABOHHBIM Ba/HKO)
no BepxHel yactu TysoBa. OpHaMeHT — Ha BaJHKax KOChle HACEuKl,
Ha TyJIOBE HAaKJOHHbIE OTpPe3KH. FI3TOTOBJIEH H3 OXKeJe3HEHHOH Cpeiliie.
MJIaCTHYHOI TVIHHBI C €CTECTBEHHOH MPHUMECHIO MOJIeBbIX IUTATOB H KBd -
ua. [ToTHOE TeCTo ¢ MENIKO3EPHHCTHIM H3/J10MOM COCTABJEHO M3 [VIMilbLi
JpecBbl TPAaHHTHOH, OPraHHUKI (KOHLEHTpauus o6eHx NpHMeced Bbico
kasi). ChopMoBaH cnupadbHbIM HaJernoM. [ToBepXHOCTH 3arjaxenr,
pykoit. O6KHI BOCCTaHOBHTEJbHBIH.

®parMeHT TOPW KOBHAHOT O COCYy A a C ABOHHBIM BasHKOM ;i
BepxHell uacth TyJaoBa. OpHaMeHT — KOPOTKHE HAKJOHHbIE OTPE3KIl |
HOTTeBble BAaBJIeHHsA. VI3TOTOB/IEH H3 OXKeJe3HeHHOH, cpedHEnAacTHy-
HOMH, 3amecoyeHHOl rauHsl. HCKyccTBeHHble OTOWIMTENH: OOMJbHAY
NpHMeChb OPraHHKH, peiKHEe KpYyIHble BK/IIOYEHHS APECBHI TPAaHMTHGCIT
CyXo# oxeJsie3HeHHOH ruHbl. CpopMoOBaH KoJbleBbIM HaJjenoM.:TecT
MJIOTHOC, M3JIOM 3€PHHCTO-PAaKOBHCTHIA. [TOBEpXHOCTH 3aryiaKeHBl MyM-
KOM MATKo# TpaBbl. OGKHI BOCCTAHOBHUTEJNbHBIH, TeMOepatypa OKoO.l.
700°.

IMocenennst Aracy, Ak-Myctada, Akmasi, MBIPXKHK H OLHOHUMEHIIbl(
MOTHJIBHHKH COCTaBJSIOT siApo ATtacyckoro peruoHa. [locesnedust MHO
rocsofinble. McenenoBatenu cyHTaloT, 4YTO OCBOEHHE 3THX TEpPHTOPHI:
HauaJsoch B cepenune II Thic. 10 H. 3. PaHHuHe cJsou Bcex moceyeuini
npaktHueckdn cuHxpoHHbl — XV—XIV BB. 10 H. 3. [50, c. 230—232]
Jlnwb nocenenne AxkMasi JaTHPYeTCs LIHPOKHMH XPOHOJIOTHYECKH M1’
pamgamu: XIV—XIII BB. u IX—VIII BB. 10 H. 3. B HUXHHUX cJi0sy
mocesieHi#t Atacy H MBIpKHK pacroJarajach KepaMHKa, HMELas xa-
pakTepHble 1Jisl aJaKyJbckoro Tuna uepthl. Ha nocenenuu Ax-MycTa-
tba KepaMHKa YHMCTO aJaKyJbCKOTO THMA OYEHb HEMHOTOUHCJIEHH:.
OcHoBHast yacTb H3JeJNUi coyeTaeT B cebe uepThl aJakyJabCcko-deic
poBckue. Takasi ke KepaMHKa, COYETaIOLLasi ajaKyJabCKO-(peropoBCKH:
yepThl, MpeobJajaer 1 Ha nocejennu Axmas. [ToaTomy npu cpaBHeHI:.
TEXHHYECKHX XapaKTEepPHCTHK PPyNN KepaMHKH OCHOBHOE BHHMAaHHC
6yleT yneseHo KepaMHMYeCKMM KOMIJiekcaM noceseHuss Artacy u Meip-
)uK. Heo6x011M0 cpa3y OTMeTHTb, YTO BO BCEX HCCAEI0BaHHBIX 06pas
1ax TJIMHa COCTaBJsieT YyTb 6oJblie MOJOBHHBI (POPMOBOUHOH MAaCCHI.
Bo Bcex rpynnax KepaMHKH OCHOBHBIMH OTOLIHUTEJISIMH SIBJSIOTCS Jpec-
Ba rpaHUTHas, UIaMOT JBYX BHAOB, OpraHHKa (MOJ TEPMHHOM «Opra-
HHKa» MOAPa3yMeBaeTCsl HaBO3 KDPYMHBIX POTaThiX >KHBOTHHIX).

Jna anaky/nbCKOH KepaMHKH O0OHX MOCEJNEHHH XapaKTepHbIM sBJIf-
ercs THI (HOPMOBOYHOH Macehl: I'NIMHa-+-ApecBa IPaHUTHAsI C HECKOJb-
KUMH NMOATHINAMU H BapHaHTaMH. B 3ToM ke cJjoe Ha o6oux mocesen!
SIX BCTpEYAIOTCSl eJHMHHuHble 06pa3lbl, B TeCT€ KOTOPBIX HapPAAy
JdpecBoi 3a(HKCHPOBAH IIaMOT, CXOAHBIA ¢ ocHOBOH. O6e 3TH mMPHME-
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1 BBUIOJHSIOT OJHY TEXHMYECKYIO 3aJauy — MOBBIIIEHHE OIHECTOHKO-
g1 M3JeJHH, T. e. CIoCOGHOCTH BBIAEPKHBATL PE3KUE MNepenaibl TeMie-
EaTyp. DTO CBOHCTBO 0COGEHHO HEOOGXOAMMO AJs KyXOHHBIX H3ACJHH.
fcrnoab3oBaHue IBYX NpPHMecei, BINOAHAOLUIHMX OIHY H Ty Ke 3ajauy,
BeXHOJIOTHYECKH He ollpasjaHo. Bpsii M MOXHO OOBACHUTb NOSBIJIE-
fjye B TecTe LIaMOTa HapsAy C APeCcBOi MOMBITKOH MacTepa Kax-To
ficrosib3oBaTh B paGore HMewwiufics G6pak (pacTpeckaBLIMeCs COCY/bl
ho BpeMs CYWIKH M obxura, 6uThle uepenku). Takoe npeanoJOXKeHHE
PeposTHo Aast 3apoxaaiouierocss npoussoacTsa. OAHAKO ypOBEHb TOli-
pCTBa Ha ToceneHusx Artacy u Mpr)KHK a TaKxe CpaBHHTeJIbeIH

bikaX, NO3BOJMBIIMA HAMETHTb nOCJle,ZIOBaTeJIbHOC”Ib HOHBHQHHH H
ITOBAHHSI DPA3/NHUHBIX KyJbTYpPHbIX TPaAHIHil B cocTaBjieHHu (HopMO-
fpuHbIX Macc, NO3BOJISIET NPEANOJOXKHTh B AaHHOM CJyyae HajHuHe
g@uewnero Bauanus. Ouesiuano, peuent «rjauHa-+-1IaMoT» ObLI NPHB-
geceH Ha o0a moceseHHs NPHUIIIBIMH MacTepaMH. B Tecre kepamuue-
Wxux usnenuit Moruabhuxka Meipxkuk 11, pacnosoxenHoro psjaom ¢
geocescHeM M JaBlUero KepaMHKY TOJbKO aJaKyJbCKOTO THIA, TIpH-
gMecH aMOTa TakiKe HeT. B anaky/ibcKoil kepaMuKe mocejerust Mbip-

P Obia 3apukcupoBaHa elle OfHa (OpMOBOYHAs Macca: [JIHMHa-|-
taJbK. OHaKo, CyAsl IO HCXOAHOMY CHIPBIO, 1O CTPYKTYpe TecTa, 3Ta
kepaMHKa He MeCTHOro MpPOM3BOACTBA. BHAMMO, yXe B 3TOT MEPHOA
#1012 HAaUHHAIOT NPOHHKATb HOCHTENH HMHBIX TEXHOJODHUYECKHX Tpaju-
Bhuii. B 1cioM B TEXHOJIOTHH M3TOTOBJEHHS allaKyJbCKOH KepaMHKH B
'Tacycxovx pervuone pasauyHil NPaKTHYECKH HET.

. B xepaMuke (e10pPOBCKOTO TMNa Ha mocesieHHH ATacy M3 NATH TH-
] floB ($OPMOBOYHBIX MacC jBa CBHAETENbCTBYIOT O CMEIIEHHH Pa3HBIX
#CXHOJIOTHUYECKHX TPaJHIHUH: I‘JlHHa-l—leeCBa—l-lHaMOT CXOL.; erHa—i—
&+ 1pecBa-+opraHika--wamor. [TosBiaseTcst HOBBIA ReLeNT — FIuHa+
o mamor—l—opraﬂnxa STOT peuent Moxer ObITb CBsI3aH TOJIbKO c

‘oﬁ ‘rpy.rme 'npeoéna;{aer «IpecBsiHas» KepaMnya. Ha nocenenun
BIPXKHK ¢denopoBckasi KepaMHKa jJaJja Te e TeXHHUECKHEe  THIbI

epamnxn) )

&¢ Ha nocenenusx Aracy, Ak-Mycrada, AkMasi BCTpeyanuch efMHHY-
fric hparMeHThl KepaMHK:d 6erasuHckoro tuna -[5, c. 225]. Ho BBHAy
X MaJIOYHCJAEHHOCTH M GOJIbHIOH ()parMEHTapHOCTH B CIELHaJbHYIO
Wpynny OHH He BBIACJSNHCH M JJsi aHaJH3a He GBbIM NMpPEACTaBJEHHL.
kHla nocenenun MbIpxKHK cocyioB 6erasHHCKOro THNa Obljo o0HapyxKe-

frasibHasi KepaMHMKa Ha3BAHHBIX NMaMATHHKOB. ITo cocTaBy HCXORHOTO
®LIDbS M3/l€eJMsl ITOH FPYNNbl HE OTJIMYAKIOTCA OT aJaKyJdbCKOH i e-
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JIOPOBCKO# rpynn. 3aMeTHble U3MEHCHHUs] HAO/I00al0TCsl B TEXHOAOTH),
dopmoBouHBIX Macc. «UHCTBIX» (POPMOBOYHBIX Macc 3JeCb INPaKTy.
yecky HeT. TTOCKOMIbKY B CMELIAHHBIX Maccax OJHH H3 OTOLIHTE/ej;
BCEr4a KOJHYECTBEHHO MpeobJafaeT, MOXKHO IO OCHOBHOMY OTOLIHTC-
JIO BBHIAEMTH JBa OCHOBHBIX THNa (POPMOBOUHBIX Macc: IMIMHa-apec.
Ba; rnuHa—+waMoT. Ha ocHOBe Ka»)KA0ro M3 3THX JABYX PeuentoB OblLi
pa3paboTaHo MO TPU MOATHINA C HECKOJbKHUMM BapuaHTaMu. Yucnaeuu
npeobnanaer «apecBsiHas» KepaMuka. [IpumeuatesbHO, 4TO B 3TOf
rpyniie HCNO/b30BAJINCh 1Ba BHAA WU APECBBl (IpaHHTHAs M NPAHHTHO-
rHefcoBasi), U WlaMOTa (CXOQHOTO MO COCTaBy € OCHOBOH M OTJIHYAI0-
uterocst ot Hee). Passnuarorcss ¢popMOBOUYHBIE MAacChl MO KOJHUYECTBE]-
HOMY COAEPXKAHHIO H COOTHOLUEHHIO OTOLIHTEeH. DTH U3MEHEHHS B pC-
LENTaX B Npejfenax OAHOH TEXHOJOTHYECKOH CXEMbl MOTYT CBHAETEJIb-
CTBOBaTb O JaJjbHelllleM pa3BUTHH M COBEPLIEHCTBOBAHHH TEXHOJOTHN
CUJAMKATHEIX Macc.

B TecTe HEKOTOpPbIX 06pPa3LUOB TPETbHM M UYETBEPTHIM (MO KOJIHYC-
CTBEHHOMY COIepXKaHHIO) OTOLIHTeNeM siBJseTcss cyxas rauHa. [Ipu-
MeCb XKOMOYKOB CYXOH IJIMHBI MOBHIIIAET OrHeCTOHKOCTb HM3AeNHH, HO
BPAL JH ee BBOAHJIM B TeCTO AJSl 3TOH LeJH HapsAAy ¢ APECBOH M Ila-
MoToM. Bo3moKHBI ABa 00bsICHEHHST MPHUCYTCTBHA ee B TecTe. M3 3THO-
rpaduyecKHX HCTOYHHKOB HM3BECTHO, 4TO TFOHYap, TMOCTOSIHHO paboras-
wH# ¢ GAHOH ITHHOM, NbITAasACh BHIABUTL T€XHHUECKHE KayecTBAa He3Ha-
KOMO# €My TJIMHBI, 106aBJsi1 B HEOOJNBIIOM KOJHYECTBE CYXYIO TVIMH\
K ocHore. Ho, BeposiTHee BCEro, 4ToO KOMOUKH CYXOH TVIMHBI MOMAJH 1
TeCcTO cayvyalHo, B npouecce usroroBseHus. [lpu ¢opmoBke, uTOOL:
COCYJZ He MPHJIUNAJ K NOBOPOTHOMY CTOJIMKY, TOHUApPHl 1eJiaji MOACHI-
Ky W3 30JBl, TJIMHBI, 3eped 3J1aKkoB, pybJueHo#t comoMku. OueBHAHO, Ii
yroibkH, oOHapy>KeHHble B TecTe HeKOTOPBIX H3JEJHH, Monaji B Hero
Takuy ke o6pa3oM. B GerasuHCKOH KepaMHKe HepeAKH (OPMOBOYHBIC
MacCChi, CBHAETENbCTBYIOLUINE O CMEIIeHHH pa3HbIX TEXHOJOTHYECKHX
HaBbHIXOB.

Eme 60ablie TaKMX BapHaHTOB ()OPMOBOYHBIX Macc JaJja BaJIHKO-
Bas xepaMuka. Ha mocenenun Atacy B BTOfl rpynne npeoGianaer
Ke€PaMHKa, B TeCTe KOTOPOH OCHOBHHLIM OTOLIMTEJEM SIBJISETCS 1aMOT.
[Ipymensinca wWamMoT ABYX BHAOB: CXOAHBIH C OCHOBOH H U3 MeHee OXe-
Jgesnenyoll rauHel. Hepeako ucrnonb3oBaHHe B OAHOH  (HOPMOBOYHOII
Macce waMoTa ABYX BHA0B. [T0CKOJNBKY H BHeIIHe cOCYbl TOHA IpYIHIbi
PEe3KO OTIHYAIOTCS OT M3AEJHH NMEepPBbIX ABYX TPYIN, MOXHO TOBOPHTL
O TOSIBJEHHH B TOHYapcTBe ATacCy COBEpLIEHHO HOBOH TPaJHLMH H3TO-
Tosaenus cocynos. IlosiBieHHe ee MOXHO CBSI3bIBaTb TOJIBKO € MPH-
TOKOM Ha MNOCeJNeHHe HOCHTeNed WHOKYJbTYPHBIX TPaIHUHH.

Ha nocenenun MblpxilK Takke BCTPEYaeTCsi KEPAMHKa C MPUMECHIO
1aMOTa, HO KOJIHYECTBEHHO OHa He npeob.nanaer. [To ocHOBHOMY oOTO-
ULHTEN IO MOXKHO BBIACIHTH TPH THIa (POPMOBOUHBIX Macc: ryiHHA-+-apec
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¥, roeng--mavot; rauHa--opraidka. Ha ocHose 3THX BeLyLIUX TH-
4 6L10 pa3paboTaHO NMATb MOATHNOB M yeThipe BapHaHTa. dtu 12
HHUYECKNX THIMOB (POPMOBOYHBIX MacC CBHJAETEJbCTBYIOT KakK O CMe-
1M1 DasHBIX TEXHOJOTHYECKHX HABBIKOB, TaK H 00 3BOJIOLHOHHOM
fa3BHTHY TOHYAPHON TEXHONOTUH.

"B c¢nocobax GOPMOBKH COCYAOB pa3HbIX DPyII panmtmu npaKTH-
ckd 11e7. 3aHKCHPOBAHbl BCe BHABI HAJENOB — CIUPAJIbHBIA H KOJIb-
k30l JICHTOUHBIE, JIOCKYTHBIH, yalle crnupaJjeobpasHbifl. -[Jas u3ro-
gieHVs GoJIbLIeH YacTH H3Je/Hi (MPHAOHHON YacCTH) HCMOJb30BAJICS
AbiA wabJoH YCcTapbid COCYA), JHIb B OEra3uHCKOd KepaMHKe
M€ ta3BaHHBIX 3a(UKCHPOBAH NpHEM BLIOHBAHHS CTEHOK.

€T Pa3JH4YMi H B crocobax oépaéonm MOBEPXHOCTEeHl — OCHOBHOM
fiem — saryiaXKHBaHHe PYKOH, KOXeH, nepeBSHHBIM HHCTPYMEHTOM
JIOL€HUE N0 MOACYIIEHHOH OCHOBE.

H3apenna Bcex rpynn o60XKKeHBl B BOCCTAHOBHTEJbHOM aTMocdepe
TemnepaType Bhille 600°, Ho Huxe 800°.

MOCEJIEHHE MOPTAHADBI-BYJIAK

“D70 OAHO M3 KPYMHBIX TiOCEJEeHHH 310XxH OpoH3bl. [Ipu packofkax
X JKWJHIL MOJIyYeH 3HAUHTeJNbHbIH KepaMH4YeCKHH MaTepHaa (OKO-
% 300 dparMeHTOB), NpeACTaB/JeHHBIH COCYyJaMH, Pa3JHYHBIMH MO
@opvc v ObiToBoMy HasHayeHuio. [Ipeo6najaioT TrOpIIKOBHIHEE,
HlocKOOBHBIE COCYJbI <C LIAPOBHAHBIM TYJOBOM, HEPENKO C BBICOKOH
ffeiikoil. Bcio kepaMHKy MOXKHO pa3/ieluTh Ha Be [PYINIbl: TOHKOCTEH-
iO CTOJIOBYIO H KYXOHHYIO TOJICTOCTEHHYIO 6e3. opHaMeHTa HJH ¢ ro-
bIM HeOpeKHbBIM OPHAMEHTOM.
Bce cocyabl  H3roTOB/EHBI M3 BbICOKOMJIACTHYHON OXKeJe3HEHHOH

lesHsikg. KepaMuueckoe TeCTO MPUTOTOBJEHO MO HECKOJbKHM pe-
@Tanv, Haubosee pacHpOCTPAHEHHBIM sBJSIETCS: TJHHa-}apecBa
$AH. | 1aMOT CXOA.-+opranuka (HeMHoro). Ha BTopoM Mecre peuenr:
Pnua-apecsa rpaH. +opraHm<a (MHOrO) +11aMOT ABYX BHJIOB, CXOU-
A 1 1z MeHee OXKeJIe3HEHHOH ryinHbl. Pexe BCTPEYalOTCS peUEnThl:
o+ npecBa rpaH.4-opraHuka; riuMHa--1aMoT HEO6OXK. cXod.-+pa-
RlIka (BO3MOXKHO, paKylika — ecTecTBeHHas npuMech). Bce peuents
D ey a107Csl M B CTOJIOBOIT, M B KYXOHHO# nocyne. KepaMuueckoe TecTo
‘Hb]}‘{ No Ha3HAUEHHIO COCYAOB paanuqaeT-c;{\He CTOJIbKO [0 COCTaBY

K CTBEHHBIX OTOLLHTENEH, 2 TAKKE IO KOJIH'{eCTBeHHOMy collepmaﬂmo
imeceli. Tlpeo6aasaer TeCTo NMJIOTHOE, B CTOJIOBOH KepaMHKE OHO C
PIKO3EPHHCTBIM 43JI0MOM, B KYXOHHOH—C PaKOBHCTHIM. BBuay ¢par-
TapHOCTH TeXHHKa (OPMOBKH onpeaeseHa He Bo Bcex obpasuax.
RODMOBaHBl COCYAbl CMHPAJbHBIM Ha/NenoM ¢ MPHMEHEHHEM TBep1o-

i
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ro wabJ/iona, BCTPEYaloTCst M IIOJHOCTLIO  CIHPaJbHOBUTHIE COCy -
B o6paGorke nosepxHocTeit npeod.ialaer npHeM 3araakUBaHUA Py p°
KoKe#, TpaBoii. O6KHT BOCCTaHOBHTCAbHBIH, 10 700°. i

NMOCEJIEHHE KAPKAPAJIbI

[Tocenenne Kapxapaabl, nin KapxkapaaHHCKOE, OTHOCHTCHA K 4
KPYNHBIX MOCeJNeHUH, OHAKO K HACTOsLeMy BpeMenu GOJIbUIAS Yoy
€ro paspylieHa COBPCMEHHbIMH NocTpoHkamMu. KepaMHUeCKHH Mu .
pHaJ HEMHOIOYHCJIEHHBIH, OTHOCHTCS K 3I1I0Xe MO3AHEeH OPOH3BL ().
60). DTo cocyAsl roOpUIKOBHAHOH (HOPMBI, MIOCKOIOHHBIE. X MO g
Pa3fieuTh Ha TPH IPYNTEI: FOPUIKH C CHIBHO  BBIMYKABIMH  CTEHK:
CYXKAIOUHUMHCSA K TFOpJly, C KOPOTKOIl UIeHKOH M OTOTHYTBIM HAp: .y
BEHUYHKOM; TOPLUIKHM C BOPOTHHUKOM; I'OPLIKH C BaJHKOM 0[O el
OpHaMeHT — MOSICKH H3 KOCbIX HaceueK, KpPECTHKH, IepeKpemltt: .
ILHECST NMpsSAMble FOPH3OHTAJIbHbIe €/J10UKH — BBINOJHEH TJIAAKHM IIT: i
oM. Ha HekoTopbix ropuikax BCTpeuaeTcss SMOuHbIH, HOTTEBOH, 110.iy.
JIYHHBIH, CEMEUYKOBH/HBI OPHAMEHT, BBIIOJNHEHHBIA najoukoil. Hnor
HICHKY COCyJa yKpallaloT BaJHK H «XKeMUyXXHHBI». M3rotoBiseHbr .
CyJAbl M3 BBICOKOMJACTHUHOH OJKeNe3HeHHOH TJHHBI C eCTeCTBeH ! j
JIDHMECHIO TIOJI€BBIX LMIATOB, KBapuHTa (BO Bcex obpasuax), O6ypeorg
KEeJe3HAKA B 3HAUHTEJNbHOM COACPAKAaHHH (B GOJNbLIMHCTBE (paryi-i-
toB). [IpuMech u3BecTHsKa 3a(pUKCHPOBAHA B HEOOJDBIIOM KOJHYEC : e
00pa3lloB, HO COlep2KaHHEe €70 B ChIPbe BHICOKOE.

Puic. 60. Kepavika nocesenns Kapkapa.nl




B GopMOBOUHBIX Maccax 3a()HKCHPOBAHO TpH pelenTa: rJaHHa-+
icBa T'paH.-4-opraHHka; rJjuHa-+wWaMOT CXOd.4-OpraHHKa; TJHHa-+
‘pec'Ba rpaH.+1UaMOT CXOaHbil. Bo Bcex peuentax HeBHICOKOE CO-
Mpkannc opranuki. Peientel scTpeyalores - BO BCCX TPeX rpymmax,
Jrest JHLIb B KOJIHYSCTBCHHOM COAep)KaHHH mpuMecedl H cmocobe
& 06paboTkH. B 3aBucuvocTH OT 3TOro TECTOG MOAYYasaoCh JuGO
FOTHEM C MEJIKO3EPHUCTBIM M3AOMOM, HGO phIXJOe ¢ rpybO3epHH-
bprM. Y13roTOBJIEHBI COCY/Bl CIIMpPaJbHBIM HaJIelOM, HHOrJa C TPHMeE-
kiiuev TBepJOro labsoHa. [ToBepXHOCTH 3ar/aXKUBaJUCh PYKOH HJIH
B0#. OGXKHT BOCCTAHOBHTENbHBIN.

NMOCEJIEHHE CYYK-BYJIAK

boJbiias yacTb NMOCEJNCHHS pa3pylueHa maxoTibiMH pabGoramu. Ha
AYpaHMBILICHCA TEPPUTOPHH HCCIEJOBAHBI IBa XKHU/IHIA, KepaMuuecKHit
WrepHa HeMHOTOUHCJ/IeH, OTHOCHTCS K 3MOXe To3aHel GPOH3Bl (pHC.
i#). I1peobnajator cocyabl ¢ OKPYrabIM 11apOOOpa3HBIM TYJOBOM, KO-
JKGIT LICHKOH W cJierka OTOTHYTBHIM Hapy»Ky BEHUHKOM, C HaJeMmHbIM
ETMKOM, OpDHaMeHTHPOBAaHHBIM KOCHIMHM HaceukaMu. Bcrpeuatorcs
bpHaMEHTHpOBaHHBIE COCYAbl. M3roToB/IeHBI U3 BBICOKOIJIACTHUHOMH
PJIC3HEHHOM [JIHHBI C CCTECTBEHHO#l TNpPHMEChbi0 TIOJIeBBIX LIMATOB,
gpuuta, 6yporo xesnesHska (colep:kKaHHe Bbicokoe). Kepamuyeckoe
TO NMPUTOTOBJIEHO MO ABYM peLenTaM: IiMHa-}apecBa rpaH.--opra-
a-+WaMoT cXOoA., TJHHa--opraHHka--11aMoT c¢XoA. Bce npumecH

Puc. 61. Kepawuka noceseriia Cyyk-Byaax



B3ATEl B 6GOJbLIOM KosHuecTBe. Bce cocyabl Jsennsie, H3rOTOBJI
CIHPAJIbHBIM HaJIeNOM, HHOTAA C NPHUMEHEHHeM TBEPAOro maﬁuona
HOBerHocm 3arjiakeHbl KoxeH, pyko#, TpaBod. OOKHUI BOCCTaloy),
TEJbHbIH, TeMIepaTypa OKOJOo 700

MOCEJIEHHE YJIY-TAY

[Tocesenne paspylieHO COBPEMEHHOH 3aCTPOHKOM M NaBOAKOBbLIy)
BOAAMH, MOITOMY HCC/IENOBATENAM yAaJOCh 3a/MOXKHTh JHUlL HEOOy.
n1of packon (144 M?) u obcsenoBaTh 4aCTh KUAKILA. [TonmyueHHBI . .
paMHyecKui MaTepuaJ ¢parveHTapHbIA, OTHOCHTCS K 3MOXe HO31Hej
GpOH3HI (pnc 62) Hpeoénaﬂaror COCYAibl C LIAPOOGPa3HBIM TyJ0BOY,
C KODOTKOM UIeHKOM, C OTOrHYTBIM HapyXKy BEHUHKOM. OpHaMeHT BH.
TIOJIHEH TJIaJKMM H pe3HbIiM InTaMnoM. Ha wefike cocyla uacto BCTpe.
yaeTcsi BaJIHK, OPHAMEHTHDPOBAHHBIH KPECTHKaMH HJIH  [IITPUXaMy,
Pexe BcTpeuarorcss cocyAbnl 6aHOUHOH (OpPMBI C NPSIMBIM BEHUHKOM )
ropurkoo6pasHele ¢ 3aKpyrJeHHbBIM BeHYHKOM. OpHaMeHT — KOCHe
HaceuyKH, KesJoOKH, TOPHU3OHTaJbHAsi U BepPTHKaJbHas enoukd. Berpe-
yaloTCsl HEOPHAMEHTHPOBAHHBIE COCY/IHL.

M3rotoBsieHbl COCYABl U3 OKEJIe3HEHHOH CPeAHeNJacTHYHOH 3aieco-
YEeHHOH TJIMHBL CO 3HAYUTEeJNbHOH mnpuMecblo Oyporo xeJe3Hska. B
(DOpMOBOUHBEIX MaccaxX 3aHKCHPOBAHO JBa THNA C HECKOJbKHMH Ka-
pUAaHTaMH: TJHHa-—-opra’vka--apecBa TIpaH.-1IaMOT MBUIEBHAHLIH
CX04.4-cyxasi IMMHa; IJiHda--11aMOT ABYX BHAOB (CXOA. U HeoBOX. :i3
MeHee O0XKeJle3H. TJIMHBI)--opraHuka. TecTo MIOTHOE, H3JOMBI MEJIKO-
3epPHUCTHIH U paKoBHCTHIH. CHOpMOBaHB COCYIBl CIIHPAJIbHBIM K KO.Ibs
1leBBIM (BEHUHMK) JIEHTOYHBIMH HaJlenaMH, HHOrJa ¢ IPHMEHEHHeM
TBepaoro mwabmaoHa. IToBepXxHOCTH 3aryaxeHbl pyKOM HJM TPaBei.
OO6XHUTr BOCCTaHOBHUTEJbHHBI, He Bhile 700°.

Puc. 62. Kepamuxa
noceJsieHus
Yay-Tay
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i MOTHJIbHHK LIET

o,

. Mormiabiuk HacunTbiBaet Gosee 20 pa3iooOpasHbX, HO OJHOBpe-
yeHHbIX HaMsATHHKOB. HccaenoBano 7 orpai. Kepamuueckuit Marepuas

MHoOrouHcJseH (25 uenbix ¥ 13 dparMeHTHPOBAHHHX COCYHAOB), OT-
ﬁbcmcn K a/J1aKyJbCcKo# rpynne (puc. 63—064). IIpeo6aanatT ropuko-
gUAHBIE COCY/bl C 3aNJICUHKaMH, Ha HEBBICOKOM KOJIbIEBOM MOAAOHE
¢0 CJIOKHBIM JBYX- H TPeX30Ha/bHBIM Yy30pDOM B BEpXHeil [OJNOBHHE
CYL0B; HEPENKH cocyabl 6aHOUYHOH (DOPMBI C VIIPOLIEHHBIM OpPHaMeEH-
FOM, BCTpEUalTcs U Ba3osuaHble. OpHaAMEHT — paBHOOEAPEHHBIE Tpe-
AONDHHUKH, 3alUTPHXOBAHHbIE MONEPEYHOH IITPHXOBUAHOH HJIH Tpe-
yTOJIbHBIMH HAKOJMKaMH, o0pallleHHbIe BepUIMHAMH BBEDX WJH BHHS,
guraar, MeaHap, 3alITPUXOBaHHble pOMOBI, HAK/JIOHHBIE $JIAXKKH C
[OPH3OHTAJIbHOH LITPUXOBKOH, MUPAMHAKH, COCTaBJIEHHBIE M3 PABHO-
GelpeHHBIX TPEVIOJNbHMKOB, TONepeyHble H KOChle 11aCeYKH; BBIMOJHEH

T s Bl e i i e B i )

13
5
’
i
§

Puc. 63. Kepamuka Moruabauka ller

143



Puc. 64. Kepamuka moruapiuxa Iler

rJaJKHM IITaMoM, Menko3ybuaToil H pegkoH KpPYMHOIl TIpeBeHkKo:i
npovyepyuBaHUEM M BAavJauBaHHeM. EMKocTh cocynos ot 2 go 204
Vicronp3oBasioch €IHHOE MO TEXHHYECKHM KayecTBaM HCXOMH:T
ChIpbe — IJIHHA OXKeJsie3HeiHasi, 3aCCOUeHHAas, ¢ PEeJKHMH BKJIOYEHI! /-
M Oyporo »KeJe3Hsika H H3BecTilsika. B ¢OpMOBOUYHBIX Maccax MOK: 0
BLIJEJIUTb [JBa OCHOBHBIX peLeNTa: TJIHHa--ApecBa; TJHHa--mIam: i
Taxue popMOBoOulble Macchl, Kak TJIMHA--ApecBa TpaH.--OpraHurn
IViMHa--apecBa rpall.-KOMOUKH CYXOH IJIHHBI, MOXXHO pacCMaTpHBa >
KaK BapHalTHl 1e€pBOro peuenta, a (GOPMOBOUHYIO MacCy TJIHHa--U v
MOT--OpraHHKa — Kak Bapualt BToporo. Peuenr rauxa-+apec.d
rpaH.4-11aMOT — Pe3yJ/IbTaT CMeLUeHMsT JABYX TEXHOJOTHYECKHX HauOi’
ko, IlpuMeuaTesneH (pakT HCHOAL3OBAHHS IIAMOTA M3 KAOJMHHTOBL
raud. ChopMoBalibl COCYyAbl JEHTCUHBIMH KOJBLUEBBIMH MJH CITHPa.!»
HBIM HaJsierlaM¥, MHOTJa C NpHMCHCHMeM TBepaoro 1uabJona; Gaiki
KaK IpaBuJo, CIHpaabHOBHTBHIC. TloBepxHOCTH wyawle 3araaKeHol g1
CKYTOM MATKOH KOXKH, pe:KC NPOCTO PYKOH M TKaHbIO, IPUAOHHbBIE uac !
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Bh6paGoTalbl AepeBsiHHBIM HHCTPYMEHTOM. TecTo pasHoe mo CTPYyKTY-
$be — 1UI0THOE, KaMHeNopo0Hoe (mpeoG/iajaeT) M PHIXJIOE, CJIOHCTOL.
DGOXKEHB COCY/Ibl B BOCCTAaHOBHTEJNbHOH aTmocdepe, npu Temmepa-
4 Kype 700° HexoTOpble M3 HHX MONAAa/JH BO BTODHYHBIH OTOHb.
| B oanoM morpebenrn CbliH 06HapyXKEeHBl COCYAbl, pas/iHyaloLlluecs
] ’ 0 TeXHOJIOTHYECKHM INpH3HaKaM. BO3MOXHO, 3TO NOKasaTesb MOPOA-
BeHns HoCHTENE PA3HBIX TEXHOJIOTHUeCKHX Tpaauuui. [TomoGHas xap-
tHHa Habuwonagnach B norpeb6anbHoM kommjekce MamailmoBckoro Mo-
']mbﬂnxa NePEXOJHOr0 MSPHOAA OT 3MOXH GPOH3BI K PaHHEMY KeJe3y
§:: Bocrounoro Kasaxcrana (3, c. 875]. TaM B oxHOM morpeGeHHH Obl-
Jo 0o0HapyXKEHO OT TPeX N0 CEMH TEXHOJNOTHUECKH pas3HBIX COCYIOB.
BlpyunuMas BO BHHMaHHE TO, YTO TOHYAPCTBO .ellle JOPEMEC/IEHHOEe H
focyay HM3rOTaB/IHBA/NM JKEHUMHBI, TPYAHO MPEANOJNOXKHUTb, UTO B OA-
MOii rOHYapHOH ceMbe NMOABHMJOCH CPa3y €€Mb MaCTEPHIl — HOCHTEJb-
RHL Pa3HBIX TEXHONIOTMYECKHX HaBbIKOB. OueBM/HO, CyliecTBOBaJ Ka-
§EOii-TO pUTYyaJl «1apeHHs» Belllell yConmuemy.

. [locenenns llloprauani-Bynak, Cyyk-Byaak, Kapkapaauuckoe

oryT 6bITb o6bequHeHbl B OJHH perdoH. OHH OTHOCSITCA K 3MOXe
‘Tcxno.uomn H3rOTOBJCHUS H3AENHI ABAAETCS OTHOLICHHE MacTepoB
K HCXOJHOMY CBIPbIO — IJIHHA COCTaBJsieT B (DOPMOBOUHON Macce 4yTh
Ponee nonosHHbl. ONHHAKOB U Ha6OD HCKYCCTBEHHBIX OTOILHTEJEH:
Bpecsa TpaHHTHAs, LIaMOT, CXOAHBIH 110 COCTaBY € OCHOBOHM HJIH OTJ/IH-
jaloluMiics N0 cocTaBy OT Hee, opraHuka. Bo Bcex mpeaMerax 3adHk-
pOBAHBI MHOTOKOMIIOHEHTHBI€ cMellaHHble (OPMOBOYHbIE MacCHI.
0XHO FOBOPHTb O €IMHOH TEXHOJIOTHH CHJHMKaTHBIX Macc. Popmo-
YHBIE MAacChl KEPAMHKH Da3HbIX NMAMSATHHKOB pasjM4yaloTcss KOJIH-
CTBEHHBIM COjJ€pXKaHHeM M COOTHOIEHHEM TeX HJIH HHBIX NpHMeceH,

". xembl. O6LIMMH ABJASIOTCS H COCOOB (GOPMOBKH: BCe BHABI HAJIENOB
§ TBepAbIH WabsoH Ges wa’repqarou noakaanki, OQHHAKOBBL TTPHEMBL
WOpaboTku nmoBepxHocTedl u BUABI oOxHura. CXOACTBO B TEXHOJOTHH
§isroToBiieHust H3JeMA pPA3HBIX NMaMSATHHKOB MOXKET CJYXKHTb IOKa-
MaTeseM ypOBHs pa3BUTHs TOHYAPHOTO TIPOU3BOJACTBA, €ro TeXHHue-
;KOH 6a3bl U NPOU3BOACTBEHHBIX BO3MOXKHOCTEH.

I'nasa 3. TEXHOJIOTHUA
U3TOTOBJIEHUA KEPAMHUKHU
,  TeXHOJOrHYeCKHH MpollecC M3rOTOBJIEHHSI KePaMHUYECKHX H3IEJHH

JOCTOUT, KaK M3BECTHO, H3 0TOOpa H NMOATOTOBKH CHIPbS], NPHTOTOBJIE-
H KepaMHueckoro tecta (opMoBoyHONH Maccel), GODMOBKH, -obpa-
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GOTKH NoBepxXHOCTeil, 06xKura. T 3Talbl CBOHCTBEHHBL BeeM POPpMay,
NPOM3BOACTBA KEPaMHKH, HE3aBHCHMO OT yDOBHsSI Pa3BHTHS TOHYaphq.
ro jJeJa M MecTOHaXOXAEHHS KepaMHYeckoro UeHTpa, OAHARO CTenei,
pa3paboTaHHOCTH KaM<AOrO M3 HHX pa3jiMyHa He TOJIBKO AJf PasHeiy
KepaMHUYECKHX LEHTPOB, HO M [J/I51 PA3HbIX XPOHOJNOTHYECKHX MEPHOA.;
B OfHOM lLieHTpe. TeXHOJIorHsi TOHYapHOTO TPOH3BOACTBA CHeUHdpHul;
y pa3HbIX 3THHYECKHX Tpynn. B ycaoBHAX A0peMEC/IEHHOTO MPOH3BO:.
cTBa TEXHHUECKHE MpHeMbl, TeXHOJNOTHYECKHe TPaJMIUHH H3FOTOBJEH
KE€paMHKHU IEepPefaloTCsi U3 MOKOJNEHHs B NMOKOJEHHE, B OCHOBHOM
KPOBHO-POACTBEHHBIM KaHa/aM, U B T€Ue€HHEe JJIMTEJbHOTO BpEMeH,
MOTYT OCTaBaTbCs. HEU3MEHHBIMH. -

Ha apxeosornueckux naMsTHHKAaxX O CJAOMKHBUIHXCS TEXHOJIOL :-
YECKHX TpaAgHUHUAX MOIyT CBHAETEJNLCTBOBATbH CcaMH KepaMHYeCKu«
M3JeJIHsl, OPYAMsl TPyAa, OCTATKH NPOH3BOJACTBEHHBIX MOMELIEHHH, 3&-
nachl ChIPbS.

HMTak, H3rotoBjeHne KepaMHUeCKHX H3JesHii HauHHaercst ¢ OTOop:
M NOATOTOBKH chipbsi. HH Ha OZHOM M3 NOCENE€HHH HCCAEN0BATENH i
3auKcUpOBaIM OPYAHH TPy/Ja, HeOOXOAMMHIX AJS BHIIIONHEHHS 3THY
pa6or. Ho moutn Ha Bcex moceneHHsx ObLLIO Pa3BHTO MeTaJlaypruye-
CKOe NMPOH3BOACTBO. MOXKHG MPEANONOKHTb, UTO MHOTHE KOCTAHbIE :i
KaMeHHble OPYJHSsl, HCITOb3yeMble B TODHOM JeJie AJsi 3aTOTOBKH Py bl
MOTJIH NPUMEHSITbCS H JUIA  3alOTOBKH TOHYAPHOTO CHIPbsl (MECTHl i
JIONATKH JIOWIAAH AJisl 3aTOTOBKH IJIMHBl, TEPOUYHHKH U APOOHJKH 4.1
Jpo6JieHus OTOLHTe el — ApecBHl, l1aMOTa).

I'oHuapsl mo-pasHoMy 3aroraBiuBalOT TIyuHy. Hanpumep, cospe-
MEHHbIE TOHYaphbl cpelHed mosockl PoccHu TIpeANOYHTAIOT AeJaTh 319
MO3IHeH OCeHbI0, KOTAa B IVIMHY TIONAJeT MHOTO ONAaBHIHX JIUCTHEB, i
«BBIJIEXKHBAIOT» €€ B TeYeHHe Troja. XPaHHTCA TIJHHA B OTKPBITHLX
sMax — CUHTAETCs], YTO NOJ AeHcTBHEM aTMoc(epHBIX 0CalKOB H NpC-
IleCCOB THHEHHS OPraHHYECKHX BKJIIOUEHHH TeXHHUeCKHe KayecTB:
IViMHBE yayymaoTtcs. [lo-pasHOMy 3aroTaBJHBAaIOT [JIMHY M COBpeMeH-
Hble roHuapbl Cpeanedt A3nu. OfHH MacTepa 3amacaloT TVIHHY BIPO,
Jpyrue NpUBE3eHHYIO C «IJIMHHLIA» TJHHY cpa3y 3amauuBaior [97,
c. 141, 158, 197, 235 u np.].

Ha nocenennn Aracy B nomeuienuu Ne 26 (3) «B yrayGaenuu pas-
mepoM 1,2X0,9 M o6HapyXeHa NJOTHas KeaTas TIJauHa. B Takux xe
yray6JieHHsX B 3aMaJHOM YacTH I[IOMEIUEHHS HAXOAWJIHCh ABA TJIHHS-
HBIX COCyJa H MeJKuH peuHoi mecok» [50, c. 31]. B nmomemennn Ne2-
Takxe Obl1 HaHJeH «HeOONbLUIOH Japb C XOPOLIO OTCOPTHPOBAHHOH
rauHoi» [49, c. 137]. Ha nocenennn Meipkuk Gela 0GHapyXKeHa sMa-
[JIMHHILE C JKUPHOH TJIHHOH cepo-3eJeHOro LBeTa (H3rOTOBJEHHBIE H3
Hee 3KCNEpHMeEHTaJbHble 00pa3lbl NOATBEPAHJIH NPEANONOKEHHE, uTO
MMEHHO 3Ta IVIMHA HCIO/b30BaslaCh AJsl H3TOTOBJEHHsi Gosbluelt yactH
H3eJIHi) . 3HAYHUT, TOHYaPhl 3ar0TAB/JAMBAJH IVIHHY BOpOK. OnpenennTe;
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3a/l0JIF0 JIH JO MOMEHTA HCII0JIb30BaHHsI 3ar0TaBJAMBAJIach IJiHHa W [Ae
OoHa XpaHUJIach, HEBO3MOXKHO, HO caM (aKT HaJHYHsl XOPOLIO OTCOPTH-
pOBaHHOM TJIHHBL B NIOMELIEHHH TOBOPHT O TUlaTeJpHOA obpaborke
CBIPbSI — OUHCTKE OT KPYMHBIX MpUMeceH, BO3MOXKHO, ee MOJIOJIH H TpO-
cenBasid. HalineHHas Ha noceseHHsix TIHHA yXKe TOTOBa K TPHIOTOR-
JIEHHI0 KepaMHUECKOro TecTa.

TexHosornueckoe wuccjenoBaHMe jApeBHEH KepaMHKH B pasHbIX
palioHax, a Takxe 3THorpaduueckue NaHHble O NPHMHUTHBHOM rOHYap-
CTBE CBHIETEJBCTBYIOT O TOM, UYTO C DAa3BHTHEM TOHYapHOro ae/a U3«
MEHSAJIOCh OTHOIIEHHe K IVIHHe KakK HCXOZHOMY chipbio [9, ¢. 67—73].
B nepuon 3apokaenus roHyapcTBa IJIMHA $BJfAJNAaCh CBOEro poaa MpH-
MECbIO-CBSI3KOH C HErJIMHHCTBIMH MaTepHaJaMH OpraHH4YeCcKOro MpoHc-
XOXIeHHs, 06/aZalolUMil KJIEHKOCTbIO H HEKOTOPOH IJIaCTHYHOCTHIO
(nTHuMi noMeT, HaBo3). B cocTaBe TeCcTa NPUMHTHBHBIX KE€PaMHUECKHX
M3JeJIHI TJIMHA COCTaBJSIeT JHIUb TPeTblo yacTb. Ha GoJee BbICOKOH
CTYNMEHH pPa3BUTHUSI TOHYAPHOTO Jeja TJIMHA CTAaHOBHTCS yXKe ColpoeM-
€8A3KO0U, UCTOJb3YEMBIM [JIs CKPEMJIeHHsl HEeNJIACTHUHBIX MaTepHaJsoB
MHHEpaJIbHOTO NMPOHCXOXKAEHHs. B cocraBe TecTa oHa 3aHUMAaeT B 3TO
BpeMsl TIPUMEPHO MOJNOBHAY (hopMOBOYHOH Macchl. B passuTomM Kepa-
MHYECKOM NPOU3BOACTBE IJIMHA SIBASETCS €AHHCTBEHHBIM HCXOJHBIM
coippeM. Ha 3ToM 3Tame TecTo H3AeaHH COCTOUT M3 HECKOJbKHX pasHBIX
110 COPTHOCTH TJIMH. S - )|

"AHanu3 KayecTBEHHOTO COCTaBa, KOHUEHTPALHH TIJIMHBI U HErJH-
IIHCTBIX MaTepHaJIOB B KeDaMHUYECKHX H3Je/IHMsX BCeX BhILI€Ha3BaHHBIX
[NaMATHHKOB [MO3BOJISIET CYUMTAThb— B TFOHYapHOM mnpouspojctse LleHT-
panpHoro KazaxcTaHa B 3noxy OGpOH3BI (Ha BCex 3Talax ee pa3sHTH)
TOCMOACTBOBAJ BTOPOH yPOBCHb NPeACTaBJIEHHH O IJIMHE KaK HCXOAHOM
cbipbe. [I/1s1 M3rOTOBJIEHHS BCEX COCYJOB HCMOJb30BaJacCh OXKeJTe3HCH-
Has (CTemeHb OXKEJNe3HeHAOCTH pa3JIHuUHA), 3amecoyeHHass (KOJHye-
CTBEHHOE COfepXKaHHe MOJIEBBIX IIMAaTOB M KBaplla TaKKe HEOJHHaKO-
BO), CpelHe- M BBICOKONJACTHUHAS TJIHHA, €CTECTBEHHBIMH NpHMECSIMH
B KOTOPO# Obiniu Oyphlii ¥ KPacHBIH JKesNe3HSK, MUPHT, CJI0Ja, U3BECT-
HsIK (KOJIHUEeCTBEHHOE COJAepIKaHHe U COOTHOLIeHHe npuMeced HeoaHHa-
KOBO /11 pPasHBIX Tpymn uspenuil). MuxponpumecH coiepxKaTcs B
TaKOM KOJHYECTBE, UTO IIOUTH HEe OKa3bIBAIOT BJHSHHUS Ha TEXHUYECKHE
kauectBa raunbl. lIIHpokoe mpuMeHeHHe OXKE€JE3HEHHBIX TJIHH APEBHH-
MH TOHYapaMHu, OUeBHJHO, He CJaydyaiHO. DTH TVIHHBL JETKOMIAaBKH H 1a-
e NpH HH3KOTeMIepaTypHoM OOXHIe JalOT OTHOCHTEJbHO MpPOuHbI
yepenok. Kpome toro, onn obsnajfaor 6o.1ee BLICOKO!H CTENEHbIO MJa-
CTHYHOCTH U (OPMYEMOCTH, HO 3TH TOJIe3HBIE KAayecTBa HECKOJbKO
CHMXKAIOTCS 3HAYUTEJbHOH yCafKOH BO BpeMs CYWIKH H o0XHra H3ne-
JIHH, YTO MOKeT TNPHBECTH K PAcCTPeCKHBAHHUIO U JedopMaluH H3AENH.

FIpn npHroToBJIEHHH KePaMHYECKOTO TeCTa IOHYAPBl AOJIKHBI GbIIH
HefATpa/iN30BaTb HEraTHBHblE KaYeCTBa OXKEJE3HEHHOH TJHHBI, U yXKe

147



B /1y0OKOH APEBHOCTH OHH OCBOWJIMU JUIsl 3TOTO ClelHaJbHble MpHMe-
cu — oTolHTeNIH. Ha nepBblil B3r/six KaeTcs, YTO H3AEJHS PasHbIX
rpynil, pa3HblX MaMSATHHKOB He pa3JiIM4yaloTCs N0 COCTaBy, Bedb B Ka-
UYECTBC OTOUIMTeNEH B TeCcTe BCEX H3[EeJHH BBICTYNAIOT OAHH H Te XKe
JpecBa, LIaMOT, GPraHuKa, pexe necok. Ho 3To oTOWIUTENH, KOTOpHIE
NPHMEHSIIOTCST BCEMHM MacTepaMM IPAKTHYECKH BO BCeX Oyarax IOH-
yapcTtBa. Kaxaasi HCKycCTBEHHAasl pHMeCh BBIMIOJNHSAET CBOIO TEXHOJO-
ruyeckyio 3ajauy. Takue npumecH, Kak JpecBa, LIAMOT, IECOK, CyXas
TJIMHa, NOBHIIAIOT OTHECTOHKOCTD, T. €. CIIOCOOHOCTh H3JAEJHH BbIAEP-
XKHUBaTb pe3kHe nepenmaabl TtemnepaTyp. OpraHHueckHe OTOLLIHTENH
(pyOJaenas cosoma, ApeBecHas 30J1a, 3epHa 3/1aKOB, HaBO3, NTHYHH
NOMET, LepCTb U BOJIOC XKHUBOTHBIX) NpPUMEHSIOTCS 1Jis NpefoTBpallie-
HHUSI PACTPECKUBAHHA IIPH CYLIKe H O0XHre H3JeJuH, AJas yMEHbLUEHHS
ycaakd. Mcrnonb3oBanue 3THX mpuMmeceil 6osee crneuHdpHYHO AJd pas-
HbIX PaHOHOB, U OHM MOTYT yKa3aTb Ha MeCTO NPOH3BOACTBA TOTO HJIH
HHOTO BHJA MMOCYABIL.

Ho 3auacTyio naxke npu OJHOM H TOM Ke COCTaBe TECTO H3JeJHH
BBIVIAAHT TO-pasHoMy. D10 3aBHCHT OT MHAMBMAya/JbHOCTH MacTepa,
OT TeXHMYECKHX NpPUeMOB: ApoOJIeHHs JApecBbl M LIaMOTa, Crnocobos
BBEeJeHHs MpUMeced B TeCTO, 3aMauHMBaHHs, TPOMELIMBAHHA H T. II.
B pesyabtate ofMH M TOT e OTOILANOLIHMII MaTepHaJ/, OJHAa M Ta XKe
TJIHHA BBITVISIAHT [10-PAa3HOMY y Pa3HbIX MacTepOB.

[Tocko/sbKy NpHMeCH HeCcyT pasHyl TEXHOJOrHMYEeCKyio Harpysky,
HeyJUBHTEJbHO, YTO BO BCeX TPyNNax npeobJalaldT MHOTOKOMIIO-
HEHTHbIe, «cMeLlaHHble» GOopMOBOUHBEE Macchl. Kak npaBH/o, 10 KOJIH-
YecTBEHHOMY COJepXkKaHHIO OJHH H3 OoToliuTes]ed mpeobsajnaer, T. e.
SIBJISIETCA OCHOBHBIM, HO HEpPeAKH M (OPMOBOUHBlE MacChl, B KOTOPHIX
TIpPHMeCH B3AThbl NIPUMEPHO B PaBHBIX NPONOPLUHAX. ¥YaayHO MOAOGpaH-
Hble peuenTbl (POPMOBOUYHLIX Macc B YCJIOBHAX 3aMKHYTOro FOHYapHOTO
TPOH3BOJCTBA MepefaBaliCcb U3 I[OKOJNEHHs B IOKOJEHHEe ¥ MOLJIH
‘0CTaBaTbCA HEH3MEHHBIMHM B TeueHHe coTeH JeT. [losTomy J106bie H3-
MEHEHHS] B COCTABE KePaMHUCCKOTO TeCTa M3/eJHH Ha TOM HJH HHOM
TIOCEJIEHHH 3aC/yXKHUBAIOT ccoboro BHuManus. Habop npumeceit Moxer
CJYXHTb [IOKasaTeJeM YpOBHSI pa3BHTHs ronyapctsa. CocTaB TecTa
paHHeH, HeONHTHYECKOH KepaMHKH OoJsiee caoXHBIH. K coxaJgeHnuio, B
HallleM PacHopsXKeHHH He ObLIO HEOJIMTHUECKOH M 3HEOJHTHYECKOH Ke-
paMukd u3 nocesnenuii Llentpanbnoro Kasaxcrana. Ho Moxuo mnpo-
BeCTH JaJieKHe napaJenu. Hamu ucciefoBasach KepaMHuKa 3HEOJUTH-
yeckoro noceseHusi Kymkeuy [ us Kocranaiickoit o6snactu. B He6oMb-
iWoH KoJseKUHH 06pasuoB 3aHKCHPOBAHO 16 THMOB (HOPMOBOYHBIX
Macce ([Tpunoxeune 1).

C pasBuTHEM I'OHYaPHOTO NPOH3BOACTBA COKpallaeTcst U Habop OTO-
LiuTeNed, U MX KOJHYECTBEHHbIE colepxKaHus B Tecte. CaMoil paHHei
KepaMUKOH Ha MOCeJieHHsiX ABJAETCA ajaKyJabckas. B Heit 3adukcupo-
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BaHO BCero yeTbipe THna ¢opMoBounbix Macc. OueBHAHO, NnepBOHAYAJIb-
HO CYLIeCTBOBaJH JBe KYyJbTypHble TpaAHLUHH COCTaBJIEHHs TecTa:
1. FnuHa+ npecsa; 2. TnnHa—+npecBa—+opranuka. C NpuTOKOM Ha no-
ceJIeHHe HOCHTe/NeH HHOKYJbTYPHBIX TpaJHUHMH (3THHYECKHE DA3JIHUYHs
He cO0si3aTeabHbl) OABJSAIOTCS HOBBIE peLeNnThl TecTa C TMPHMEChIo
1aMoTa. YBeJHYeHHe uHCJda TMOJATHIOB M BapHaHTOB  (HOPMOBOUYHBIX
Macc B 6era3uHCKOH M BaJINKOBOH KepaMHKe NPH OJHOM M TOM XKe Ha-
6ope HCKYCCTBEHHBIX OTOLLUTEJEH, B Ipelesax OJHONH TEXHOJOTHUECKOH
CXeMbl CBHAETEJNbCTBYET O CMELIEHHH Pa3HBIX TEXHOJOTHYeCKHX HaBbI-
KOB M O JaJsibHefillleM pa3BUTHH TOHYapHOH TexHosoruH. TecTto oc-
HOBHOM YaCTH HCCJIEI0BadHBIX 00pa3lLOB MJOTHOE ¢ MEJIKO3EPHHCTHIM
M3JIOMOM, 4TO FOBOPHT O TuUlaTeabHO#i o0o0paboTKe M oTOLIMTENeH, U
TJIHHBL. ‘

CaenylolunM 3TafnoM TCXHOJOTHUECKOTO Mpolecca fBJsfeTCS Pop-
moska. Hucrtpymentapuit, Heo6XOAMMBIA 1151 (GOPMOBKM H3JC/HH,
HEMHOToYHcJaeH. MacTep HCMOJNB30BaJ OKPYyTJble KaMHU Pa3HOH BeJH-
YHHBI [JIsl BbIJAaBJAWBAaHHA QHa M HHUKHEH uyacTH cocyloB. B mocyie
GerasuHckoro Tuma Obli1 3aUKCHPOBaH TpHeM BbIOMBAHHS CTEHOK.
Jas sToro Heo6XOAUMBI CNelHaJibHble epeBsSIHHble KOJOTYUIKH H Ke-
paMHuecKHe «HaKOBaJeHKH» MO0 TNOAXOAsIIHE OKpYIJble KaMHH,
KOTOpbI€ BCTaBJASJMCH BHYTPb H3Aeausi. [ast noanpaBkH ¢opMbi
JiepeBsiHHble HOXH — «NpaBHJIa», Ajisi 00pabOTKH MOBEPXHOCTEH — Kae
MeHHble W KOCTsiHbie Jiolluaa. Hakonel, 1eo6XOAMMbIM OpyAHEM TPYZAA
npu ¢hopMOBKe H3JAeJHIT ABJAIOTCS pa3jHuHble NOACTaBKH, NOBOPOTHLIE
CTOJIMKH MJH CTAHOK — roHyapHbli kpyr. M3 Bcero mnepeuucaeHHoro
Habopa opyauil Ha moceseHUssx OblIM HafJeHBl JHLIb KaMeHHble H
KOCTSIHBbIE JIOIIHJIA /a KOCTSIHble HHCTPYMEHTBl [/ HaHeceHWsi opHa-
MeHTa [50, c. 158—161; puc. 120—123].

[lepeBsHHbBIE HHCTPYMEHTLI — HOXH, MOACTABKM, JUCKH KpYron —
He COXPaHHJHCh, HO O TOM, UYTO OHH HCMOJNb30BAJIUCh APEBHHMH POH-
yapaMH, TOBOPAT cJelOBble NMPU3HAKH Ha H3JAeJIUsX. ITO He OueHb
YeTKHC IPaHH NMOADPE3OB .HIUHeH IJIHHBI B MPHAOHHOH YaCTH COCYAOB
WM WTPHXH H OGOPO3JKi, OCTaBJEHHbIE JePEeBSHHBIM HOMXKOM MpH
3arJa)XHBaHUM CTEHOK NpPH BpallleHHMH Kpyra HJAH NoactaBkH. [Jo-
pa3HOMYy BBITVISAHT IVIHHICTash Macca B M3jomaXx cTeHOK. Ha HekoTo-
poii yacTH 06pa3uoB OHa HMEET B M3/J0Max pa3HOHalPaBJEHHOE, Xao-
THYHoe TeyeHHe. B Oosbllel yacTH HCCJEROBAaHHBIX (parMeHTOB Teue-
IlHe TJIMHICTOM MacChl pa3HOHANpaBJEHO B NMPUAOHHOH 4YaCTH, B BEPX-
Hel e yacTH H3JeJ]HA OO UMEET OlpeJeNIeHHOe HampaBsJeliue, uTo
MOJKeT CJYXHTb NPH3HAKOM YaCTHYHOTO HCIOJIb30BaHHUSI Kpyra.

Onpenenutb cnocobbl GOPMOBKH BCEX HCC/AEIO0BAaHHBIX COCYAOB HE
ydaJaoch H3-3a HX 00JbLIOH (parMeHTapHOCTH.

B crnoco6ax (OPMOBKH COCYAOB pasHblX TIPyNn pas3JiHuyHii NpPaKTH-
yeckH HeT. [l U3rOTOBJIEHHS GOJblIeil 4acTH H3AEAHH  (MpHIOHHOM
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uacTH) HCMOJMb30BaJCs TisepAblii wabuoH (cTapbiii cocyd). 3adHKCH-
poBaHo 1Ba criocofa BbIBeJEHHsI HauHHOB. B mepBOoM ciayuae JOHLE H
CTEHKI! BBIBOAHJAHCD CNHpaJ/bHbiM HaJjenoM. O6 3TOM CBHAETEIbCTBYIOT
JHAaroHaJ blible TeYeHHsl TAMHHUCTOH MacChl B M3JOMaxX AHHIL H AyrOBHA-
Hble TpeLlHHbl Ha cTeHKaX. Bo BTopoM ciyuae JOHIE BbIJaBJHBAJOCD
M3 0AHOro KoMka rausbl. C/enoBblil MPU3HAK 3TOrO HauWHA — TedeHHue
IIHHKCTOR Macchl NMapaJlieIbHO MJIOCKOCTH ocHoBaHHs. Kuorma mpu
M3rOoTOBJEHHH Ha TBepAOM IUabJoHe NpHMEHsJCS JOCKYTHBIH HaJer,
IIpU3HAKOM ero SIBJASIIOTCA MHOTOCJOMHOCTb CTPYKTYpbl B CpelHe#l
YaCcTH AHHLIA W Mepenajibl B TOJIHHE cTeHOK. MIHOIAa IOCKYTKH TJIHHBI
HaKJaAblBaJHCh MPSIMO, HO yalle chnupaneobpasHo. BepxHsas yacTb
COCYR0B — CTCHKH, MJEYHKH, BEHUHK — HE3aBHCHMO OT BHAa HayHHa
BbIBOAUJHCL JCHTOUHBIMH CIIHPAJbHBIM HJH KOJbLEBHIM HaJeNaMH.
CnepnoB «BHITSTMBaHHsA» He 3a(pUKCHPOBaHO HH B OfHOM obpa3sue.
XoTs no cjaeioBbiM TIPH3HAKaM «J0BOJKa» W3JAeJHI NPOHU3BOJHJIACh Ha
BpalllalolleMcs HHCTpyMeHTe, o6JajalolieM OTHOCHTENbHO 60JbLIOH
JUIHTENbHOCTbIO POBHOCTH BpalleHHs. Bo3MOXKHO, 4TO 6Bl KpYT, HO B
AaHHOM CcJyyae OH NPHUMEHSJICs elle He AJsi (JOPMOBKH, a AJis 4acTHY-
1O 1POPHAHPOBKH H 00pabOTKH MOBEPXHOCTEH. .

B ucropuu BocTouHoeBpomefickore roHuapctsa A. A. Bo6GpHHCKHM
1POCACKEHO CeMb 3Tano3 pa3BHTHA TOH4apHoro iKpyra [9, c. 27].
CoracHo pa3paboTaHHONH HM METOAHKe, IPHUMEHEHHEe TOHYaPHOro Kpy-
ra na nocenenusax LlentpannHoro KasaxcraHa B 3moxy GpOH3BI COOT-
BETCTBYeT 4—5 CcTafuAM pa3BHTHSI (QYHKUHA I'OHYapHOro Kpyra, T. e.
FOHYapHbIH KPYr HCIIONb3YyeTCsl AJAS YAaCTHYHON HJH MOJHOH npodu-
JIHPOBKH OCHOBHOW YaCTH €eMKOCTH (MJI€uHKa W TyJOBa), TOrAa Kak
HaYMH H MOJIOE TeJO BHIMOJIHEHBl METOJAaMH CKYJbITYpPHOH Jenku. Hiu
FOHYEPHBIH KDYl HCMOJNb3YeTCH He- TONbKO 1/ NPOGHAMPOBKH H
3aryla’>kHBaHHsi MOBEPXHOCTEH, HO 1 A/ 4acTHYHOro HOpMOBaAHUs MO-
JIOTO TeJla MyTeM BBITATHBAHHS IVIHHB, H3 KOTOPOH IMPeABapHTENbHO
HaJleiaMH BBIOHEHbl YacThb Ty/nOBa # HauMH. Takas «KOMOGHHHPO-
BaHHas» TeXHMKa (POPMOBKH — COUETAaHHE HAJIEHOH TEXHHKH W TOH-
YapHOTO Kpyra — NPHMEHSETCH M COBPEMEHHbIMM roHyapamu [10, c.
17, 20, c. 55—58].

O6paborka nosepxrocteii. Tlpu o6paboTke BHeuHEH NIOBEPXHOCTH
60abLIOI TPYNMbl H3AENUA TPUMEHAIOCH JIOLIEHHe 1O MOJACYIIEHHOM
ocHoBe. [IpH3HAKOM HMEHHO 3TOTO NpHEMa JIOLLEHHS, a He CYXOTo sB-
NA0TCA «60pO3AUATEIE KAHABKH» M OTCYTCTBHE HHUTEBHAHBIX TPEUIMH
Ha nosepxHocTH. Ho Hanbosce pacnpocTpaHeHHbIM cmoco60M SBJISET-
cst 3arnaxusaiue. OHO NPOM3BOAMIIOCH uallle PYKOH H JIOCKYTOM Msr-
KO KOXH, peMme MyuyKOM TpaBbl, AEPEBSHHBLIM HHCTPYMEHTOM. DTH
cnocoGbl MOBTOPSAIOTCS B H3ACJNHAX BCEX TPYI, HO HA PA3HBIX MOCeJie-
HHAX KaKo#-TO 13 HHX Gonee pacnpocTpaHeH. B BanukoBo#l KepaMHKe
3auxcHpoBaH ewe oAull crnocod — ob6Ma3ka COCy/la OXPHCTO# I'JIHHOIA.
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B aKK M3BECTHO, aHro0, Wi o6Ma3Ka, JeJdaeT CTEHKH cocyAa GoJee
IDOUHEIMY, YBEJIHUHBAET HX BOLOHENPOHHLAEMOCTb. IDTOT INPHEM MO-
eT ObThb CBSI3aH M CO CTPEMJIEHHEM roHuYapa yYKPacHTb COCYyH, CKPBITb
Ecepbii WA YEDHBIH LIBET NMOBEPXHOCTH, INOJNYYHBLIMACA B pe3yJbTare
SpoccranoBuTenbHOro o6xnra. Cocys o6MasblBaJCA KPAaCHOH TJIMHOH
Byoxe nocse 00XHra, BHICYLIMBAJICS W BTOPHYHOMY OOXKHIY He MOJABED-
®rasicsi. Bo3MOXKHO, OKHC/AUTEJNbHBIH OOXHUr Obla elle HELOCTYNeH TIOH-
fiapaM 3n0XH GPOH3BI.

OpHavenT — MpoUCpPYCHHO-BAABJEHHbIH H PE3HOH — HAHOCHJCS IO
Bar/ia>K€eHROH MJIH JIOLLEHOM, c/erka MOACYILIEHHOH MOBEPXHOCTH.

] 3aBepmalollUM H HaHGoJec OTBETCTBEHHBIM 3TaloM B TEXHOJIOTH-
fiiec koM npoliecce siBisieTcst o0xkur. B 1955 r. nepBooTKpbIBaTENEM I10-
hesicans Atacy A. X. MaprysaHoMm GbLIO PacKolNaHO IOMEIUEHHE, B
KOTOPOM, CVAS 110 Haxoikawm, Oblla MacTepckas MO BbHIJIaBKe MeIH

3

@ 006KuTy TOHYapHBIX H3dequil. «B LeHTpaJbHON yaCTH XKHJHILA MPO-
‘ Jle)KPlBaeTCﬂ 3anaauHa KpyrJaoi ¢opmbl raybunoi 20 cm, AHAMeTPOM
- 4 B ueHTpe 3amaaunsl Haxoausaach paspylIeHHasi MOCTPOMKa Ky-
~n0ﬂ006p33H0H ¢opmbl BeicoToit 40 cm. B nsane oHa mpeacTaBJasisa
3xpyr ([t — 1,45 M), aHo xkoTOpOro GbINO BBHICTIAHO ABYMSI MJOCKHMH
gxaMendp!MM naMTaMH. Ha nauTax riMHsSHOe BO3BBILEHHE — CTOJHK
s0BasbHOH ¢dopmbl (60X60 cm). Ha noBepxHOCTH CTOJHKa — pa3jas-
WieHHBIA NJOCKOJAOHIIBIH IopUIOK. BHYTPH M BOKPYT sIMbl — CJ€bl MOLI-
guoro npoxasa. [lo BceM naHHBIM Nepex HaMM TOHuapHas neub. Ee
ACTCHH BO3BOJAHMJIMCH H3 OyTOBOTO KaMHsi CPeJHeH BeJHYHHbl Ha TJIHHA-
oM pacteope. Bokpyr roHuapHo#t neuu cobpaHa cepHsi KepaMHUYECKHX
$H3nenui, B TOM yHcjade popMa A JHMTb OpPOH3OBBIX CTepiKHed, a
$axoke xaMeHHble JIOWIKJA AJs MOJHPOBKH TOHYapHBIX H3Jeaui» [79,
¥ 166]. IMosnHee uccsenoBaTesn MPOAOJAKHIAH PACKONKH 3TOTO MNOMe-
ALCHNSH, ¥ OHO MOJAYYHJIO Ha3BaHHe «JOM TOHYapa», TaK KakK B HeM
Kpome neyy OblMa AMa C XOPOLIO OTCOPTHPOBAHHOH T/HHOH» [49,
¥c. 137].
{  Neun noao6HOH KOHCTPYKLHH apxeoJjoraM 6oJiblle HHIJE He BCTpe-
; aaucb. KoHeuHo, 3Ta meib oueHb NPHMHTHBHA, B Hell ellle HeT pasje-
JeHHS Ha TOMOYHYIO M 00XKHroByl kamephl. Iliollaap crTojiMka HeBe-
f JINKa, HO Ha HEM MOXKHO YCTaHOBHTb 10 15 n Gosee cocynos. [Tockonn-
4 Ky TONOYHOH KaMepbl He GblJO, OTOHb Pa3BOAHJCHA B CaMO# MOCTpPOHKe,
§iocTaBneHHble Ha CTOJWKE COCYAbl MOJABEPrajHCh BO3AEHCTBHIO JbiMa
1 orus, HayrJepoXKHUBaJHCh H NPHOOpPETaNH cepo-uepHbIH HJH uyepHLIHA
PuBeT. YnpasJsiTb TeMIepaTyPHBIM PEXXKHMOM B TaKOil Nedyu GblIO O4eHb
RCNO0XKHO, BeJiiKa Oblia 105 PHCKA MOJYYHTh NEepexKeHHble, nedopMu-
JPOBaHUble COCYAbI.
§. B nomewennu Ne24 storo noceseHus 6bl1a OTKpBITA ellle OAHA TOH-
@uapHas neyb — «TPyHTOBas AMa, oOMa3aHHas OTHEYNOPHOH IJIHHOH H
HOKPBITast KaMEHHBIMH NunTaMu» [49, c. 137]. B kakoH-To Mepe 3Ty
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neyb MOXHO CPaBHHBATh C NMOA3EMHBIMH I'DYHTOBBIMH TNEYaMH, OTKDbI.
ThiMH Ha Canaaautena [4, c. 37], HO TaM Hapsily C MNOA3EMHBIM
(YHKIHOHHPOBAJH U ABYXKaMepHbIe, AByXbAPYCHbIE TIEYH.

[To KOHCTPYKUHHM TEMJOTeXHHYECKHe YCTPOACTBAa NOCEJEHHH 30X
6poussl LlenTpanbHoro Kasaxctana 3HayHTe/NbHO OTCTAIOT OT CHHXPOH-
HBIX CpelHea3HaTCKUX M fAaxe GoJjee paHHUX 3SHEOJHTHYECKHX [8]
c. 36—48; 82, c. 482—483; 111, c. 337, 340, 346; 106, c. 79—82, 84—
95]. Ko II Thic. 10 H. 3. cpeiHea3HaTCKHe FOHYAPBI NMOJHOCTbIO OBJIA-
A€JNH HCKYCCTBOM IOCTPOHKH CJIOKHBIX OOGXKHIFOBBIX YCTPOHCTB, iiC-
KyCCTBOM YIpaBJIeHHUsI NMJaMeHEM, BBICOKOTEMIEPAaTyPHBIM O6XKHTOM
B LeHTpasbHom KasaxcTaHe OCHOBHAsi yaCTb H31€JHH BCEX IPymn He
BCEX MOCEJEeHUsX 3M0oXH OpOH3bl 060X:KeHa mnpH teMnepatype 600—
800°. IToxo6HYy0 TeMnepaTypy MOr IaThb M KOCTPOBbIi OOXKHI, HO, Kak
NpaBHJIO, B H3JIOMaxX COCYIOB, 060XKKEHHbIX Ha KOCTPe, YEeTKO YHTaer-
cs HepaBHOMEPHOCTb MpOKaJa uepenka. boublias yact Hagenaud na-
MSITHHKOB ATacyCKOro perHoHa HMeeT paBHOMEPHBIH NPOKaJ 4epernka
4YTO BO3MOXHO NPH AJHTEJBHOH BBIAEPXKKE OJHOTO TeMIepaTypHOr(
pexxuma. Ha nocenenusx Aracy, Mbipxuk, Ak-Myctada u Akmas Gbl-
JIH OTKPBITHl MeJeNJaBHJAbHBIE Neud ¢ MHOrOMETPOBBIMH JIbIMOOTBO1-
HBIMH KaHaJjaMu. MccienoBaTend TNpeANoOJIOXKHAH, UTO 3TH KaHaJbi
HMeJNH MHOTO(QYHKIHOHAJbHOE Ha3HaueHHe U OJAHO H3 HUX — 06XKHI
TVIMHAHBIX H3Aenuil. B menensnaBuibHOM KoMmmiekce Ne4 na moceJe-
HUM ATacy B KOHLE 1bIMOXoJa Gblid OOHapy:KEHBI T'VIMHSIHBIE COCY.1bi
[50, c. 36; puc. 52]. U3 yctHoro coobuwenus K. K. Kypmankyaos:
H3BECTHO HaXOX/[EeHHe TJIMHAHOIO COCyAa B ABIMOOTBOAHOM KaHa.le,
HEeNoCcpeICTBEHHO DSAAOM C MJaBHJAbHO#M . siMOH. OH ObI  OTAENEH O3
SIMbBI KMPMTHUYOM, HO TeMIlepaTypa 0Ka3aJjacb CJHLIKOM BBICOKOH —- cO-
cya 6ol mepex:xkeH. [Tepexxor 3akoOHOMepeH, Bellb TOHUAPhl HCMOJb3C-
BaJIM JIETKOMJABKYIO OXKeJIe3HEHHYIO TIJIMHY. 3HA4MT, KaKas-TO 4acTt
M3JeNHi MorJa O6XKUraTbCsl B JbIMOOTBOAHBIX KaHasaax. Ho Bbixog ro-
TOBOH MPOAYKLUHH B pe3ysbTaTe TaKOTo 00XKHra Obl HEBENHK. TaKHX
KaHaJoB OBLIO B KaXAOKH NMEYH OT OAHOTO 10 Tpex. I[loMHOCTBIO «3a-
61Tb» KaHaJ TropliKaMH ObLJIO HEBO3MOXXHO. B syywem caywae 3a on-
HY MJaBKy MOXKHO 6Gbli1o o6xkeub g0 10 cocynoB. BuauMo, ocHOBHa
4yacTb FOHYapHBIX M3JeNHi o6xkHrajacb B GHITOBBHIX meyax. K3BecTHO,
YTO M MHOTHE COBpeMEHHble FOHYapbl OOXKHIAIOT TOTOBblE U3JEJHS E
6GertoBbix neuax [10, c. 16, 17, 21]. Ha nocenenun Atacy B noMelieHut
Ne3 y ceBepo-BOCTOYHOTO yrJa KHJHILA- HAXOAHJCS GOJMBLIOH OTKpHI-
TBIH ouyar KpyrJo# ¢opMmsl guameTpoMm 1,8 M. 3a uepToil mnoMelleHHS,
B CEBEPO-BOCTOYHOM YaCTH BHISIBJEH GOJBIIOH oyar B BHAE MPOXOJTO-
BaToii kKaHaBKM rny6uHoi 15—50 cm u anunoit 1 M. B ero BocTouHo:
KOHIlE CTOSIJIM [Ba COCYJa € HaJIeIHBIM BaJIHKOM Ha uyeTKo npodunu-
poBaHHoii meiike [50, ¢. 47]. O6pamalor Ha ce6si BHUMaHHe GOJBIUKE
pa3Mepbl OTOMUTEJNbHBIX H OHITOBBIX neveil (Anamerp ux ot | 5o 3 M)
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850, c. 27, 30—33, 35, 47]. Takas ke KapTHHa Ha6/I01aeTCA ¥ Ha IO-
¥esennn Mbipxuk [50, c. 47, 54, 58].

Taknm o6pa3oM, NOHuapbl HCCJELOBAHHBIX [OCEJNEHHI HCNOJAB30-
$saH 1451 06XKHIa M3JeNull M GBITOBLIE NEUH, H ABIMOOTBOJHBIE KaHa-
{76l, BO3MOXKHO, IDUMEHSJICS M KOCTPOBBIH OOXKHI. YPOBEHb NMPOU3BO/1-
fTBa KepaMHKHU GBI TaKOB, YTO MOHAAOGHJIOCH COOPYIKEHHE CIEeLHa -
UpOBAHHBIX TEMJIOTEXHHYECKHX ycTpoHcTB. He BbI3bIBaeT CcoMHeniiil
eiellHaTM3HPOBAHHO® Ha3HaueHHe «J0Ma ToHuyapa». Haauuue mocTosi-
§ioro pabouero MecTa roiuapa, BbIJ€/J€HHe NMPOH3BOACTBEHHOTO MOMe-
Jpenns BHYTDH XKHJIOH NMOCTPOAKH M 3a €e mpelesaMH CBHIETEJNbCTBY-
IT O BbICOKOH OpraHH3alku npouasoncma KepaMHUECKHX U3AJAMI B
T MEPHOL. -

IF'maBa 4. PABBUTUE TOHYAPHOI'O I EJIA
B LEHTPAJIbHOM KA3AXCTAHE
B 3NMOXY BPOH3bI

s tore. utobbel BOCCO3[aTh HCTOPHIO PAa3BHTHA TOHYApHOTO AeJsa
peruotie, Heo6XOAMMO pacrojiaraTh KepaMHYeCKHMH KOMILIEKCaMII,
}aBEpLIEHHBIMH B XPOHOJIOTHYECKOM H HCTOPHKO-KYJbTYpHOM MJane.
& CcoxKaJeHHI0, Mbl MMeeM [1Js1 HCCJICJOBAHMs CMellaHHBle KepaMuuye-
#Kue KoMmnekchl. [11s BBISICHEHHS] CMELIAHHOCTH TEXHOJIOTHYECKHX TPa-
MU oueHb BaXKHO COYETaTb PE3YJAbTaThbl TEXHHKO-TEXHOJOrMYECKOro
BHasv3a ¢ Hal/lOJEHHSMY 3a CTpAaTHrpaUUecKUMH M Tomorpaguue-
KHMH 0COGCHHOCTAMH pa3MelleHHs KepaMHKHM Ha naMsitHhke. M aT10
KXKE He BCerila yAaeTcs, Tak KaK He pelika NepeMelleHHOCTb KyJb-
f¥pubix cioes. M Bce ke pe3y/bTaThl TEXHHKO-TEXHOJOTHYECKOTO HC-
‘@en0BaHUsT KEDAMHUECKHX KOMIJIEKCOB HCC/IEJOBAHHBIX NaMATHHKOB
RO3BOJISIIOT CAeJaTb HEKOTOpble 3aK/I0YeHHs 00 ypOBHe Da3BUTHS Ke-
JaMHUuCCKOrO NPOM3BOACTBA HA KaXJIOM KOHKDETHOM MNaMATHHKE,
‘BHICKA3aTh MPEANONOKEHHsT O KOHTAKTaX HOCHTeJed HMHOKYJbTYPHbIX
Tpannuuii. KoHeuHO, /s H3y4eHHs TOC/IENOBATEJBHOCTH Pa3BHTHHA
Fonuapioro nena jeaaTeabHo OblIO Gbl IPOaHAJTHIHDPOBATb KepaMH-
JecKkHil MaTepHasl He TONbKO MAaMsTHHKOB 3M0XH OpoH3bl, HO u GoJsee
PaHHUX — NaMATHHKOB HEOJIMTA, 3HEOJHUTa u Gosec MO3AHHX — MAMAT-
#1KoB Hiesne3Horo Beka. Mbl xke noxa He pacnosaraem uH@opMauueii
§ HauasbHoM 3Tane pa3BuTHsA roHyapctsa B LlentpasnbHom Kasaxcrane.
. Cyas 1o aHaJHMTHYeCKMM AaHHbIM, B LlentpanbHom Kasaxcrane B
10Xy GpoH3bl (QYHKUHOHHPOBAJO Pa3BHTOE FOHYapHOe NPOH3BOACTBO.
AacKOMKM NMaMSTHHKOB, O KOTOPHIX HJAET peub B MOHOrpaduH, MpoBO-
kMHCch yacTHuHO B 60-¢, a 6osbiueit yacTbio — B 70—80-¢ roanl. B 1O
JpeMsi Bonpockl 00 OpraHHzaLHOHHBIX (OpMax roHyapcTBa Boobuie He
£TaBUJUCb, NI03TOMY HCCJENOBATE/NH INOCEJEHHH He oOpaTHJIM BHMMa-
fine Ha HexoTOpble JeTaJjii, KOTOophie OblIH OBl M/ Hac ceduac oyeHb
Baxubl. PaspabotanHas B mocaennue roabnl A. A. BoGpuHckuM MeTto-
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AHKA M3YUYeHHs] OpTaHH3ALHOHHBIX (OpPM TOHUAPHBIX [POH3BOACT,
[10,7c. 11—35] mo3BoJsieT BbICKa3aTb HECKONbKO MPEANOJNIOKEHHIT of
OpraHM3ailii TOHYapHOro Jesa Ha nocejeHusix Atacy U MBIpXKHK. [3
K4U€CTBE OCHOBHBIX KOMIGHEHTOB OCOOEHHOCTeH OPTraHH3allHOHH,
(dopM aBTOp METOAMKH BbieasieT: paGouee MecTo roHuapa (PM)
TCNJIOTEXHHYECKOE YCTPOHCTBO, HCMOJb3yeMoe s 00XKHra H3Iedni
(TY). DTH KOMIOHEHTHl MPOXOAST B €BOEM PA3BUTHH TPH OCHOBHbIy
3Tana, KaXxAblH H3 KOTOPLIX XapaKTePH3yeT pasHYI CTeNeHb HX CIic-
unanusauun: PM-1 — HenocrosiHHoe (BpeMeHHoe) pabGouee MeCTO roi-
yapa, pa3Mmellarolleecss B XKHJOM NOMELIeHHH HJH BHe ero; PM-2 —
flocTOAHHOE paGouee MECTO BHYTPH XKHJOTO NMOMELIEHHS, TAe AJS Hero
BbIENSIETCS onpenesenHbii yyactok; PM-3 — noctosnHoe pabouce
MECTO, PaCMO/NOKEHHOC B CIeHaJbHOM MOMelleHHH (B 0co00# KOMHa-
TC BHYTPH XKHJHILA, B CIECLHAJbHOH MOCTPOHKE 3a ero mpeAenaMi):;
TY-1 — TpaauuHoHHOe O6BbITOBOE YCTPOHCTBO,  HCIIOJb3ye€MOE  HJIs
060TpeBaHHs MJH MPUIOTOBJEHHs MUILH, KOTOpPOe CNOPaAHYECKH MPH-
MeHseTcss Aas  o6xura mnocyiasl; TY-2 — TpaauunonHoe GBITOBOC
VCTPOHCTBO, HO € VBEJHUEHHBIM TMoJe3HbIM o6beMoM; TY-3 — Bbille -
uHe U3 ynorpebJeHuss B ObITY TpaaHLLHOHHBIE TEMJIOYCTPOHCTBA, MpPHC-
nocobJjieHHble 1Js eJell ToHYapHOro NMPOH3BOACTBA; HETPaAULHOHHBIC
TCIJIOYCTPOHCTBA, MCHOJNb3yCMBble MCKJIOUHTENbHO JAJsi O0XKHra TJiH-
HsIHBIX M3Jenuil. B kayectBe npusHakoB PM-1 aBTOp MeTOoaMKH mpei-
JlaraetT cuuTaTb HaJIHuMe 3 Npefesnax MKHJIOro NMoMelUleHHs KaKHX-JIH6o
HHCTPYMEHTOB, CBSI3aHHbIX HEMOCPEJACTBEHHO < H3TOTOBJIEHHEM Kepa-
MHKH, a TaKXe Ha/JHuyMe 3alacoB MOArOTOBJEHHOH K paboTe IJIHHbI
1. ¢. hopMOBOUHOIH Macchl. B kauecTBe mpusHakoB PM-2 K BbilIeHas-
BaHHBIM 100aBJ/sieTCsl HaJlMUHe TJIHHBI U OCTATKH XPaHHJHIL IJIsi pa3-
JIHYHBIX KOMIIOHEHTOB, UCII0Jb3YE€MbIX TIPH COCTaBJEHHH (POPMOBOUHBIX
Macc, KOTOpble yCTPaHBAJHCh B XKHJHUILAX € 3€MJSHBIM MOJIOM B BHAC
HeGonplHx siMok. Hanuuue B moMeweHun Ne4 u 24 Ha mnocesieHHl
Artacy neueill, kepaMHYeCKOro lijJaka BO3Jle HHX, KAMEHHBIX M KOCTS-
HbIX JIOILLMJI, Jlapst U sIMbl ¢ TVIHHOH, a B noMelleHHH Ne 26 siMbI ¢ TJIH-
HOH H pPEeYHBIM NECKOM MO3BOJSIOT NPEANONOXKHTb, UTO FOHYAPBl HA MO-
ceqieHMH ATacy MMeJH NOCTOsiHHOe pafouee MeCTO BHYTPH KHJIOTO
nomewennsa. B kayectBe BaxkHOro mpusHaka PM-3 cuuTaercs naauyue
ClCUHANH3HPOBAHHBIX MOSTPOEK — MPOH3BOACTBEHHBIX MaCTEPCKHX, 4
TAK/C CNeN0B YCTAHOBKH TOHUYAPHOTO Kpyra — siM, 3a0yTOBaHHBIX
rJuHOH, KaMHAMY; AuaMeTp Takux aM — 30—40 cwm, ray6una go 30--
40 cm; MoryT GbiTb fiMbl GoJsibluero pasmepa. Pasmepsl, riy6uHa, ouep-
TAHHSI TAKHX AM MOTYT BapbHPOBaTb, TIPH PACKOMKaX «IPOMYCTHTL?
HX HEBO3MOJKHO, HO, MOCKOJbKY OHH 3alOJIHEHBl TIJIMHOM, 06JOMKaMI!
nocyabl H KOCTIMH XXHMBOTHBIX, HX MOXHO TIPHHSATbL 3a XO3SHCTBEHHbBIC
smbl. HaBepHoe, yTBepX/1aTh HeJb3s, HO HaJHYHE MeYel A OOKHUTA
KCPaMHKH, 3amachl TJIHHbB M OTOLUHTENEH, siMBI, KOTOpbie MOIJIH CJY-
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&, 72151 VCTAllOBKH KPyTa, a TakKe oOHJIHE MENKHX IMOK OT CTO/60-
B «ouCTpYKUHH BHYTpPH MOMELIEHHH MO3BOJISIIOT NPEANOJ0XKHTb, UTO
‘P HH3aUHOHHAs (OpPMa TOHYADHOTO INPOHM3BOACTBA Ha MOCEJEHHH
Fcy coorserctyer BuiaMm PM-2+TY-2; PM-34-TY-2; PM-34TVY-3.
iq 1O HAaXOJKaM, TO XK€ CaMoe MOXKHO CKa3aTb H O TOHYapHOM IIpo-
bcTBe Ha nocesennn Mbipxuk [50, ¢. 58—60].

fHa 1moceseHnd MBIDXKHK B HHXKHEM KyJbTypHOM CJI0€ OCHOBHYIO
T HAXOJOK COCTaBJsET KepaMHKa a/laKyJbCKOTo Tuma. B HuxKHeM
BiTypHOM cioe mocesieHust Atacy BCTpeyaeTcs KepaMHKa H aJa-
B, KOI‘O u (penopOBCKoro tHnoB. [TOCKOJBKY Kepamnuka ¢denopos-

xepawmm B HEM HET, MOXHO MPEANONOKHTb, UTO MEPBBIMH MO~
jiaMH Ha Mbipxkuke 1 Atacy OblIH HOCHUTEJIH aJaKyJbCKOH KyJib-
$i. KepaMuueckHil I1ak, OpyaHsi TOHYaPHOTO NPOU3BOACTBA, SIMBI
gnacaMi TJHHEI, 06XKHTOBbIE YCTPOHCTBA GbIIH OTKDBITHl H B HHX-
f, ¥ B BepxHeM cJ0sX 060MX moceseHHH. DTH HaXOAKH 1OKa3biBalOT
j, CXOX/EeHHe OCHOBHOM MacChl KePaMHYECKHX H3JE/IHH. =
81 anakyabCKOH KepaMHKH XapaKTEepPHBl U3flLeCTBO q)oprl

1 CCKUX NpHEMOB BbIIIOJIHEHHA OpHAaMEHTa. OTmeyaeTca TuUlaTeJb-
:‘v aspdﬁOTaHHaﬂ TEXHOJIOTHA CHJ'lHKaTHbIX MaCC Hanuyune sim ¢

pHOH ee 3aroToBKe MW HEOOXOJHMOMH 06p360TK€—0'-lPICTKe oT
,x npumeceit, pasmose. O TuiaTeqbHOH 06paGoTKe TJHHAHOTO
A CBHAETELCTBYET H CTPYKTypa TecTa. YMejbli noAadop chpbf
pieurBajg BO3MOMXKHOCTh H3TOTOBJIEHHSI COCYNOB C TOHKHMH CTEHKa-
pasﬁooépame ¢opm. OxHaKo B KepaMHUYECKHX KOMIMJeKcax 060-
oceaeHui npecO/1alaloT 3aKkpbiThie, BBICOKHE (HOpMbI — FOPLIKH,
1, OTcyTcTBHEe H3[4€AHH OTKpPLITbIX ¢opM (uaillH, Baswl, 6aw0na),
BJIMil O CJOMHBIM NpoduaeM (pa3jHyHble pe3KHe mneperubnl Mnoj

J@GokeM OCBOEHHHM MacT2paMH (JOPMYIONIMX KauecTB TJIHHBL [Ipocae-
K¥baeTcsl CBA3b MEXIYy Ha3HayeHHeM cocyla ¥ (HOpMOBOYHOH Mac-
ﬂ.nomoe TecTo ¢ MeJiK03epHHCTbIM H3JOoMOM (QHUKCHpYyeTCs, Kak

CTOBLKO TIO COCTaBy, CKOJIbKO 1O crnoco0y oépaﬁonm NJ1aCTH-
koro martepuaJjia M caMo#l TJIHHBI. l}a puc. 48 npeacTaB/ieHBl THHbI
MOBOUHBIX MacC, XapaKTepHble AJIA-KEDAMHKH a/laKyJbCKOTO TH-
¢ Hanbosiee pacrmpoCTpaHeHHBIM SIBJISETCSl peUenT «IJHHa-+apec-
'&-0pranikay, KOTOPblH MOXKHO CYHTATh MOATHIOM peUenTa «IJHHA-
T@pecsa». Peuent «rinHa-i-NeCOK+OpraHukay, no CyllecTBy, siBJAsET-
@ apuantom | moatuma, Tem 6osiee YTO MECOK HCNOJB3OBAJICA TOXKE



npobsenblit. B TecTe H3fenvi anakyJbCKOro THIA Hapaay ¢ Apec o
3adukcupoBan wamoT. Ha mocenennax Aracy u MbIpXKHK €IHHur,,
o6pasubl, a Ha nocejenusx Axk-Myctada n AkMasa uaule BCTpeuar ;
o0pa3subl, B TECTE KOTODHIX COJAEPXKATCA KOMOUKH CYXOH rii;
[Mocaeanne [1Ba peuenta MOryT ObiTb pe3y/bTaTOM JHGO 3BOJIOL:),
HOTO Pa3BWUTHSl TEXHOJOTHH (OPMOBOUHBIX Macc, NUOO CMEIUeHHs 1 .,
TCXHOJIOTHYECKHX HaBBIKO3. BO3MOXKHO, mnepeceJnBUIHECS TObY. ny
TaKHM 00pa3oM MNbITAlOTCA NMPOBEPHTb TJIHHY, TMOXOKYI Ha Ty, ¢
TOPO# UM NMPHXOAHUIOCH paboTaTb paHbLIE. '

[MpucyrcTBre wamMoTa B TecTe Hapsily ¢ APECBOH  (XOTs TeXii.
THYECKH 3TO He OfpaBJaHoO, MOCKOILKY 00€ MPHMEeCH BHIMOJHAIOT G 1y
H Ty KC TEXHOJOTHYECKYIO 3a1auy) ellle He MOXKET CYUTATbCHA pez
TaTOM CMeLICHHs] HHOKYJbTYPHBIX TpaAuLHil. ¥ M1060TO MacTepa i cp
7na ecTb Kakasi-ToO 4acTb OpaKOBaHHOW MOCYAbl, H €e MOXKHO HCHOJ 3
BaTb B JaJjibHeiueli pa6ote B rauectse otowuTeasi. Ho B Tecte ye
cJiefloBaHHBIX 00pa3loB 3a)HKCHPOBAH HE TOJBKO 11aMOT, CXONHBL!
COCTaBy C OCHOBOM, HO H LIAMOT H3 MeHee 0XeJie3HeHHOIT H KAOJHHC 3j
ravH. BrIXoabl KAOJNHHUTOBHIX TJIHH HMelOTCst B paifone lera, B Ar. ¢y
H MBbIpXKUKe HX HeT. 3HAUHUT, HAa NOCeJIEHUSX HCIOJ/b30BaJHCh COC 1y
JaleKo He  MECTHOrO NpOHCXOXIAeHHs. MoxHo npeanoyox:.
YTO TEXHOJIOTMYECKHHA NpHeM BBeIeHHs B TECTO II1aMOTa JJs MOBb .ie
HUSI OPHECTOMKOCTH Oblj1 MpUBHECEH Ha mocejenus Artacy, MBIpxi: - |
Ax-Mycrada npuwmneiMu Macrepavmu. O Gojee NO3AHEM MOABJE i
«IIaMOTHOH» KepaMHKH CBHAETEJbCTBYIOT MaTepHaJbl MOTHJbH -0i
Mbipxkuk I—II. HecMoTpss Ha MHorooGpasue peuentoB (GpoOpMOBOY! -
Macc, Habop HCKYCCTBEHHBIX npuMeceil 31ech orpaHuueH. Mcnosbac sa-
Hue npuMeceil HeoOXOAMMO CBSI3LIBATb C MECTHBIMH  TpajguLy:S i
HO, YeM BbllIe CTefleHb Pa3BHTOCTH TOHYAPCTBA, TEM MCHBIIC Ha:0f
MCKYCCTBEHHBIX OTOLUMTENEH, TeM MeHblle KOJHYECTBEHHOE COAEp: 2
HUe HX B HOpMOBOYHOH macce. "Ha BBICIIEH CTyneHH pa3BHTHs i
yapcTBa (B CpeiHHe BEKa) TeCTO KepaMHYECKHX H34eJHH TOTOBH. OCE
H3 pa3HbIX COPTOB IMHH. MIcKyccTBEHHbBIe IPHMECH, €CJTH HX TIPUCYTC” it
6bl10 HEOOXOAMMO B HEKOTOPBIX BHAaX KEPAMHKH, COCTABJSJIU B T¢ (T¢
He 6osiee 10—15%. B anaiky.1bCKOH KepaMiKe HCKYCCTBEHHble MpPHN CV
cocTaBasioT 0koa0 50% . DTO TOBOPHT O TOM, UTO B TEXHOJIOTHH (o) 10'
BOYHBIX MacC MacTepa yKa3aHHbIX NaMATHHKOB. elile He AOCTHIJH Bkt 0T
Ha HexocTaTouno paspab6oTaHHyIO FOHYAPHYIO TEXHOJOTHIO yKasbit: €l
M TOT (haKT, yTo Bce COCYALI jenHble. HocHTenH allakyabCKoH ~KyJbT) Db
OCBOMJIM BC€ BHJbI CKYJIbIITYDHOI! JIENIKH COCYAOB, BCE BHAb HaJje!os
«JloBojKa» cOCyl0B, CyAsi NO CJeA0BbLIM NPH3HAKAM, IPOU3BOAHRAC M
Kpyre, HO 3JIeMEHTOB BBITsTHBAaHHS He 3adHKCHPOBaHO HHM B on
obpas3le.

Kepamuka anakyJ/JbCKOTO THNA B HHXKHEM cJioe nocenenus: Aracy -V
CTaBJs€T HE3HAYHTENbHOC KOJHYECTBO, B OCHOBHOM 3/1€Ch oTMeyel '%
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feosckuil’ THn. B pasHoe BpeMsi pasHbIMH HCCJEAOBATENSAMH BbIABH-
fjiCb CHI0TE3bl O MPOHUCXOXAEHHH W BPeMEHU ObITOBAHHUS asaKyJib-
& 1 dhenoposckoit Kyabtyp [69, c. 154—155; 44, c. 140, 148]. Onun
blefoBaTe/n CUHTAJIH, YTO aNaKy.abCKas ¥ (PefOopPOBCKas KYJbTYphbl
EACTaBJIAIOT COG0H Pa3HOITHHUECKHE KYJIbTYDBI, ApPyrde — 4To 3TO
pbie STanbl OfHOH Ky/IbTYphl. Paszfenusnuch MHEHHs uccieoBaTenel
y IOBOJly BPeMeHH GBbITOBAaHHs 3THX KYJbTYyp: aJaKyJbCKas KyJbTy-
¥ipeiecTBoBasa (HeI0POBCKOIl W HA0GOPOT.

, . Ky3sbMHHa Ha OCHOBE TEXHOJIOTHYECKOTO aHaJjH3a KepaMu-
grx koMmmiekcos namatHukos [Ipuypanbs, CeBepHoro u LleHTpanb-
g Kazaxcrana u Cpeaneii Asuu npeamnosioKuia pasHBIi TeHe3HC
E KyJIbTYp. DTOT BBIBOJ CAC/IaH Ha OCHOBE CONOCTABJEHHS TEXHO-
f1 NpOHM3BOACTBA M OPHAMEHTHKH KepaMHKH. B KauecTBe BaXKHOM
eHHOCTH (enopoBckoli kepamuku E. E. KysbMuHa BbijeasieT cilo-
FOOPMOBKH 1Ha: MEPBOHAYaJIbHO COCYABl J€JaJHCh KPYTJIOAOHHBI-
F3aTeM K AHY TOJ/IeNJHBA/ach IJIOCKAA TJIHHAHAs JeNelkKa;
‘pb HHXKHEH YacTH CTEHOK BCTaBJ/sJOCh MaJleHbKOe KpyrJjoe OT-
SRHHO BBLJIEMNJIEHHOE [OHIE H TLIAaTeJbHO MNPHMa3blBajJoOCh K CTEH-
. B oTiinune ot (efOPOBCKO#H asiaKy/abCKas MOCYAa, O MHEHHIO
KysbmuHo#t, popmoBasach Ha TBepao#i GosaBaHKe, oOTAHYTOH
bio. B KauecTBe OCHOBHBIX MpHMecell (eLOPOBCKOH KepaMHKH HC-
§gocaTesb BblIE/ISET [ECOK, ApecBy, lIaMoT (peAKas NpPHMeCh),
88y, aJaKyJbCKOH — JpecBy, MeCOK, H3BeCTb, KBapl, CJIOAYy, Lia-
b Ecaii yuecTb, 4TO KBapl sIB/ISETCS OCHOBHbBIM KOMIIOHEHTOM NeCKa
B H1Ta, a U3BECTb — BPEJAHOH NMPHMECHIO, TaK KaK NPH TeMIiepaTty-
boie 800° ona BLI3BIBAET TaK Ha3biBaeMbli «AyTHK», HJIM pa3phbiB
bi. H BPSIA JIM BBOAHJIACh B TECTO CHELHAJbHO, CKOpee BCEro, 3To
fTseHHaA NPHMeECh, TO DA3JHYMA B HCKYCCTBEHHBIX OTOLLHTENAX
fy/ibCKOH M (DelOPOBCKOH KepaMHMKH NpaKTHYeCKH HeT. Msapeaus
b TUNOB pa3JiMYalOTCS B OCHOBHOM IO BHEIIHEMY O(OpMJIEHHIO, HO
2 U JeKOD H3 BCeX NPH3HAKOB 6oJblie NMOJBEPIKEHE H3MEHEHHUSIM.
8/iA5 YMCTble THNBI aJlaKyJbCKOH H (eIOpOBCKOM KepaMHKH,
k KysbMHHa B TO JXe BpeMsl OTMeYaeT HaJHYHe CMeLIaHHBIX Kepa-
PCKUX KOMIIEKCOB, IJ/Ii KOTOPBLIX XapaKTepHa IOCy/Ja, COYETalo-
j- 5 TexHosorHH, dopMe M 0cOOEHHO OpHAMEHTalHH (eJOPOBCKHE
JaKyJIbCKHe 37eMeHTH. K TakuM  CcMelaHHBIM KOMILJIeKCaM OHa
jeut 1 kepamuky Atacyckoro pernona B LleHTpanabHom Kasaxcra-

Hle B1aBasich B JHCKYCCHIO O TeHE3HCe KyJbTyp, Ha OCHOBe JaHHBIX
J1KO-TEXHOJIOTHYECKOTO aHaJiH3a MOXHO yTBEpXkKAaTb, YTO IO
0/IOTHH H3TOTOBJIEHHS aJlaKyJbCKas H (penopoacxaﬂ TPyNIBl Mpak-
ey He pasnuyalotcsi. I rOHYapoB — HOCHTeJEH (beIlOPOBCKOH
BTyl HEM3MEHHBIMH [0 CPaBHEHHIO C aslaKyJbCKOH KEepaMHKOM
Piikch chipbesas 6asa, OpYAUS Tpyla, Aa M peuenTsl POPMOBOUHBIX

157



Macc, pa3Be TOJbKO YBEJHYHJIOCh UYHCJ/O MOATHIOB H BapHaHTOR Mage
.C mpuMechblo wamora. OueBHIHO, NPOUECC yCTOKHEHHSA HACeNekusy
nocesieHHsX 3a CYeT NPHTOKa HOCHTENeH HHOKYJAbTYPHBIX TPafi,
yray6asietcsi. He Habuionaercss pa3/iMuMidi M B TeXHUKe (OPMOBK; _
Bce Te ke BHAbl HaJjernos M TBepAblii wabmaoH. I[lpaBna, B maiy,,
pacmopsikeHud OblIO Ma/lo o6paslloB NMPHAOHHBIX YaCTEH U L0k,
M03TOMY HH NMOATBEPAHTb, HH onpoBeprHyTh BHBoA E. E. KysbMuiig,
cnoco6ax GOPMOBKH AHA H3JEJHH alaKyJbCKOH H PELOPOBCKOA ki .y,
Typ He MpPeACTaB/IAETCS BO3MOXHBIM. SIBJSACTCS JIH CXOACTBO B TC
JIOTHH H3TOTOBJIEHHSI HM3JJHI 3THX ABYX KYJbTYD PE3YJNbTATOM Iy
THYECKOTO POJCTBA HJH OUEHb JJHTENbHOrO COBMECTHOIO MPOMXKHBA!, y;
MOKaXYyT JajbHEHLIHe HCCJIELOBAHUS KEPaMHUYECKHX  KOMIJC: g
60osbIIOro Kpyra nNaMsaTHHKOB.

[TepsooTkpbiBaTesem moceneHus Aracy A. X. Mapryaadom Oiy
OTMEYeHO MOosiBJ€HHe KepaMHKH 0erasuMHCKOro THIMa Ha Mocesc:y,
OaHako MNoC/JeAVIOUIME HCcaeNoBaTeNd B 0oco0ylo  THHOMOTHYEC: vy
rpynny GerasuHCKyl0 KepaMHKy He BBIAEJNHJH BBHAY €€ MaJsOuHC. gy
nHoctd. O jpajpHel1IeM pa3BHTHH TEXHOJOTHHM MOXHO CYIHTb TOJbK:: [
KepaMUyeckoMy Matepuasy noceneHuss Mbipxuk. TeXHHKO-TeXit g
rMYyecKHH aHaJ/Ju3 KepaMHKH OerasyHCKOro THNAa 110Ka3aJ, YTO B i
TepUaJbHO-TeXHHUEeCKOH 0a3e 4Js1 MPOM3BOACTBA 3TOH REpaMHUKi i
HaGJaofaeTcss HH MaJefllero nporpecca. MeHSIIOTCS  TOJbKO peuciT:
topmoBOouHOH Macchl. OCHOBHbBIE OTOLUTENIH B Hel — ApecBa M ILa 0
(cM. pHc. 50). BerasuHckass xkepaMHKa HHTEPeCcHa TeM, 4TO NPH COXpa
HEHUU pelleiTa rIHHA--ApecBa MacTepa HCMOJb3YIOT APECBY ABY: rii
NOB: TPAHUTHYIO U I'PAHHUTHO-THEHCOBYI0. B KepaMHKe C MPHMEChIC i1
MOTa TaKKe NMPUMEHSIOTCS ABa €ro BUAAa—CXOIHBIH C OCHOBOM H K&«
HOBBI. 3HAUUT, HCIIOJb30BAJUCh APYrHe ChipbeBble HCTOYHHKH, UTG 0
JKeT ObITb CBSI3aHO TOJNbKO C IPHTOKOM Ha NOCEJEHHE HOCHTEeJEH Hilo
KyJbTYPHBIX Tpaguuuil. C 3TUM Ke MOXKeT OBITb CBSI3aH elle OfMIL DE
1enT: ryMuHa-4-apecBa--opraHuka-KaJbUHHHpPOBaHHble KocTH. [Toc. il
HfS IpUMech NMPUMEHAJachb TOHYapaMHM [Js1 YMEHbUIEHHS Bpel1:b!
MOCJIeACTBHH BO BpeMs CyIIKH M o0xwura usjaenuit. Jlo6asaenue kb
ILMHHPOBAHHBIX KOCTEH B KayeCTBE OTOLIUTEJS BOCXOAHT K TuIyOe ot
JPEBHOCTH M MOXKET CJyXKUTb MOKa3aTeJeM apXaHyHOCTH pementa. I
TEXHOJIOTHYECKHM MPH3HAKAM MOXKHO MNPEANOJNOKHTb, UTO KepaMmikl
6era3uHCKOro THMa BO3HHKJIA Ha OCHOBe (eIOPOBCKOH 3a cuer M€
LIEHHs! ¢ IPHUBHECEHHBIMH T€XHOJOTHYECKHMH HaBBIKaMHU.

KepaMuKa, anakyJbCKOro, (eJopoBCKOro M 6erasMHcKoro TH!I0B
HeCMOTpS Ha TO, YTO MPE/ICTaBJEHa TOPUIKOBHAHBIMU H GaHKOBHIHH W
cocyiaMH, OTJIHYaeTcsi pasHooGpasueM ¢opM (pasanuus B GopY
BEHYHKa, TyJ0Ba, B COOTHOLIEHHH OCHOBHBIX IMPONMOPUHHA COCYAOH:
BEICOTe INeiiKH) W GOraTcTBOM AeKopaTHBHOro odopMuaenns — 10
30HaJbHOE PacllONOKEHHe OpHaMEHTa Ha aJlaKyJbCKoH Kepam:¥
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Bk KOBpOBBLIHi» OpHaMeHT Ha ¢elOpOBCKOH; OpPHAMEHT Ha OerasMHCKOH
fcepaMHKe HacTOJMbKO pa3HooOpasHbIH, YTO TPYAHO BHIAENUTH KaKue-TO
kapaKTepHble ero ueprThl. JIeKOp OT/IHYAeTCs He TOJbKO GoratcTsoM
HpHAMEHTAIbHBIX MOTHBOB, HO M Da3HOOOpa3HeM TEXHHUYECKHX MpHe-
lfoB Ccro BHINONHEHHS. D10 pasJjuyHble BHABl IITAMIOB — TJIaAKHH,
'yﬁanbm rpeGeHuaThlil; npouepuHBaHUE, BbIIABAMBaHHe, pe3bba.
Pe3kHM KOHTPACTOM MO OTHOLIEHHIO K TaKOH H3SLIHOH TOHKOCTEHHOR
flepaMHKe BBIIVIAJHT KepaMHKa BaJHKOBasi (MM caprapHHCKO-aJjieKce-
LpcKast), MONTYYEHHAs H3 BEPXHHX KyanyprIx csoep moceneHuir Ara-
by 1 MBbIpXKUK M nocesieHuit smoxu no3aHe#t 6pousel [lloprauas-bByaak,
Lyyi-Bynak, Kapkapaasl, Yay-Tay. [das Hee xapaktepHo orpy6Jaenue
fopM, TOJICTOCTEHHOCTb, HEGPEXKHOCTb B BBINOJHEHUH OpHAMEHTa H
ro GeHOCTb, HeOpexxHocThb B o6paboTke nosepxHocTed. OCHOBHBIE
§pHeMbl BLINOJHEHHs OpHaMeHTa — NpoYepuHBaHue M BBIAABJMBaHHE.
flbasnkoBast xepaMHka jafna 6oJblloe YHC/IO THMOB, IOATHNOB U Ba-
ranToB GopMOBOUHBIX Macc. OCHOBHBIMH OTOLIHTEJSIMH B HEH BBICTY-
aloT WavoT, ApecBa, opraHHKa. Ho B KOJNIHYCCTBEHHOM COOTHOUIEHHH
'acnpOCTpaHeHuﬁ 5THX THIIOB Ha IIOCENEHHSIX HMEIOTCH pasNHIH. Ha
ffocestennn Atacy npeo6Jajaer «llaMOTHasi» KepaMHKa, - OJHOKOMIIO-
flenTHBIX Macc HET, B MHOTOKOMIIOHEHTHBIX 3a()HKCHPOBAaHO 6 MOATH-
Q108 1 MHOXKeCTBO BapHaHTOB (cM. puc. 51). BcTpeuaoTcsi B BaJUKOBOi
fcepaMHKe H «CTapble» THOB (OPMOBOYHBIX MacC, B KOTOPBIX OCHOB-
WHIM OTOLLMTEJIeM fIBJseTCs ApecBa, HO KOJIHUYECTBEHHO mnpeobsajaer
gliaMOTHasI» KepaMHKa. DTOT (akT 3aciayKHUBaeT BHHMaHus. M3 stHO-
paduyeckHX HCTOYHMKOB H3BECTHO, UTO MepeceHBLIMACH TroHYap
XpaHﬂeT CBOH TEXHHYECKHE H TEXHOJIOTHYECKHE TMpHEMBI, eCJqH Ha
HHOM TepPHTOPHH HE GBLIO CBOErO rOHYaPHOTO NPOU3BOACTBA HJIH
o GblIO HENOCTATOYHO pas3BHTO. Ecau Ke B JaHHOH MECTHOCTH
B VHKUHOHKPOBAIO COGCTBEHHOE pa3BHTOE KepaMHYeCKoe IPOH3BOJ-
g TBO, TO NMepecesMBIIHIACA MacTep OKa3biBaeTCs B 30HE AEHCTBHS MeCT-
fbIX TexHoJIoTHUecKUX Tpamuuui. IlepBasi mpo6sieMa, ¢ KOTOpo# cTaJ-
UBacTCsl nepeceseHel,— 3To ot6op ceippd. CHayasa roHyap nmeitaercs
fa6oTaTbh C IJIMHOM, BHEIIHe NOXOXeH Ha Ty, ¢ KoTopoil on paboraJ
janbie. OJHaKO BHELIHE NMOXOXHe IJIHHBl 4acTO 3HAYHMTENbHO pa3JiH-
JaloTcs 1m0 (U3HKO-XHMHYeCKHM cBoficTBaM. Bropas npo6J1ema—
fpuroroBneHne GOpMOBOYHOK Macchl, Kakoe-To BpeMs nepecenuBLuni-
i TOHuap NBITAeTCSl COXPAHHTb CBOH NPOBEPEHHble HABBIKH, HO 4acCTO
la60Ta ¢ KaUeCTBEHHO HOBBIMH IVIMHAMH (BepHee, HeyJauH) BBHIHYXKIa-

ffo B mepuoa afanTalMH NPUULIBIX MAaCTEPOB U MOSBJASIOTCH «KOMIIPO-
UCCHbIe» NMPHEMBl H3TOTOBJEHHS KepaMHMKH. Pe3ysnbTaThl paGOTHl MO-

pornyeckre npueMel. Ha mocenennn Artacy roHyapHoe IPOM3BOACTBO
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MMeJI0 JAaBHHE i MPOYHBbIE TEXHOJOrHYECKHe TPaJHLUMH, TeM He MeHcq
B BaJMKOBOH KepaMHKe BelylIHMH CTajlH IPHBHECEHHblE HHOKYJBTY|.
Hble TpaAULUUH. B TeXxHUYeCKOM OCHAILleHHH NPOH3BOACTBA BAaJHMKOBOj;
KepaMHKH IO CPaBHEHMIO C BbIIIEONHCAHHBIMH TPyNNaMH H3MEHeHq;;
wet. OueBuAHO, B HavaJe | ThIC. 1O H. 3. COCTaB HacCeJeHHs HOCENEeHuy
Atacy 3HauMTeIbHO M3MEHHJCS 3a CYET NPHUTOKA HOCHTEJEeHd HHOKYyJi,.
TYPHBIX TPaaHUH (ITHHYECKHE DA3JIHUUs He ob6sizaTesibHbl). Buaumo.
MOJHOH CMCHBl HAace/JeHHs He IPOH3OILIO, TaK KaK H B BEPXHEM CJioc
KepaMHKa ()eOPOBCKOro THIA COCTAaBJIs/IA OKOJO MOJOBHHBEL. Beposit.
HO, TIPOLECC YC/IOMHEHHs COCTaBa HacesNeHHs Ha noceseHHH Artacy
3aHsJ JAJHTENbHBIH NPOMEXKYTOK BPeMEHH, IOITOMY PE3KHX M3MEHEeHHI|
B TEXilOJIOTHH H3TOTOBJIEHHS KepPaMHKH BCeX HAa3BaHHBIX TCPYAN Ic
NPOU30ULIO.

Heckonbko unasi kapriHa nabJiofaeTcs Ha nocejseHuH MBIPXKHK.
3hech TakXKe «LlaMOTHasi» KepaMHKa JaJla MHOIO THIIOB U BapHaHTO:
(DOpMOBOUYHBIX MacC, HO KOJHYECTBEHHO Inpeo6JajaeT KepaMHKa o
MPUMCCHIO APECBBl, a TakXe C NMPHMECblo OpraHHkH. «JlpecBsiHas Ke-
paMuka» npeo6Gmajnaer Ha nocesneHusx lopranaw-Bynak u Kapkapa-
abl. OCHOBHBIM OTOILUTEJEM B KepaMuke Ha moceneHuu Cyyk-Byaar
sIBJISIeTCS OpraHHKa, a Ha rnoceseHuu Yay-Tay—iamor. AHaau3 Badn
KOBOI KCPAaMHKH Pa3JIHUibIX NOCEJEHHH NMOKa3blBaeT, 4TO eJHHOH Tex-
IIOJIOTHUECKOH TPaQHLHM H3TOTOBJIEHHS 3TOH KepaMHUKH He CYyLIECTBO-
3aso. DTO MOXKEeT CJYXKHTb [OKa3aTeJeM TOro, YTo KyJbTypa BaJIHKO-
BOH KepaMHKH He CJI0XKHJACh T[e-TO OKOHYATeJbHO U B [OTOBOM BHAC
Obljla NpUBHECEHA B 3MOXy MO3AHeH GpOH3Bl Ha nocejeHust LlenTpaub
uore Kaszaxcrana. Cyas no Bcemy, Ky/JbTypa BaJIHKOBOH KepaMHK!
C/J0XHJIACh B pe3yJbTaTe AJUTEJIbHOTO CMEIIEHHsST MHOXECTBAa Pa3HbIM
TCXHUKO-TEXHOJIOTHYeCKHX HaBbIKOB. Cxopee Bcero, B LlenTpasbHov
Kasaxcrane oHa ck/aajplBasach Ha MeCTHOH OCHOBE 3a CUeT CMeIUeHH::
¢ OPHBHECCHHBIMH HHOKYJbTYPHBIMH TPAAHLHSMH.

Kepamuueckoc mpoussoicTBo llenTpasabHoro KasaxcrtaHa, ecTect
BEHHO, HC Pa3BHBAJIOCh M30MHPOBaHHO. KakKoB ke ypOBEeHb Pa3BHUTH:
roH4YapcTBa B COCEAHHX perHoHax? K coxaneHuio, kepaMuka OOJbluer
yacTH NaMSITHHKOB He HCCJAe10BaJjaCh apxeojoraMH B TEXHOJOTH-
ueckom acnekrte. OCHOBHOE BHHMaliHe apXeoJorH yaeqsiioT ¢opme
JACKOPY HM3AeJHH, B JyylleM cJyyae YHNOMHHAIOT INPHMECH B TECT(
[TosroMy MBI MOXKEM BOCITIO/B30OBATBCH JHIIL PE3yJbTaTAMU TEXHOJI(
FHYecKoro aHa/ju3a KepaMMYeCKHX H3AeJNHH GOJblIOro Kpyra maMst
HUKOB KyJbTYPbl aHAPOHOBCKOH o0wHOCTH, BhimoaHeHHbix E. E. Kysb
muuoit [69, c¢. 152—171]. IIpoana1u3upoBaB KepaMHKy aJaKyJbCKOT!
tuna u3 naMaTHukos Ilpuypanbs, 3anaanoro Kasaxcrana, Llentpaab
noro Kasaxcrana (mocenenusi DBaxrtunckoe, Bupiookoso, Ulanpmai:.
Cyyk-Byaak, Byryabl, KapkapaJ/ausck, ATaCY), HCCJIe10BaTeNb BBIAC
JIUJa OCHOBHBle crocoObl (GOPMOBKH: Ha TBepHoil G6GoaBaHKe, OGTAHY
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O TKaHbIO; H3rOTOBJIEHHME ILMPOKOro JOHIA OTAEJNBHO U MOAJENJH-
BaHHe ero K cocyay cHudy. Cocya ¢opMOBaJCs JEHTOUHBIM KOJIbLEBBIM
gasierioM. POpPMOBAJIHCh COCYABl HA MOAK/IANHBIX AHCKaX. [IOBEPXHOCTH
FOCY/I0B 3aMBIKANHCh, 3aT/1aXKMBaJIHCh, JOWHAHCE. OGXKHT, MPeanoo-
fiK I TCIbHO, KOCTPOBOH.
' B pesyabTaTe HCCI€NOBaHHS KEPAaMHKH (EAOPOBCKOrO THMa H3
jamaTHHKOB [lpuypanbs. (paifion Uensbuncka), Cpeauero Ilpuro-
foubs1, Yiicko-YBeabckoro peruona, CesepHoro u LlentpanbHoro Ka-
jaxcrana u CpenHeasnaTckoro MeXJypeubsi BBIABJEHEl TaKHe CIIOCO-
Bei GOpPMOBKH: JIEHTOUHBI KOJIbIIEBOH, BEIAABJAHBAHHE JHA H3 OJHOTO
foMKa TJIMHBL M yIJIOLIEHHe ero MOAJENJIEHHOM JieTlelKoil, H3roToBae-
e 1OHLA OTJeNbHO W MpPHMa3bIBaHHe ero H3HYTpH. IToBepXHOCTH 3a-
MbIBAJIMCh, 3arjlaXkHBaJHch, Jolluanch. OO6XHrajuch COCyABl HA
focTpe.
¥ Kepamuka anekceeBcxolo (BaJHKOBOTO) THNA TakXe Oblia B3fATA
Bis namatHukos [Ipuypanbsi, 3ananxoro, LlentpasapHoro, CeBepHOro
M azaxcraHa (moceneHusi AsnekceeBka, EnenoBka, Yarsanuka, lllopran-
nbl-Bynak, Cyyk-Bysaaxk u ap.). Cnoco6sl ¢ opMOBKH GBLIM ompejeJe-
Bl He y Bcex cocynoB. E. E. KysbMuHa BeigensieT KoJbLEeBOH HaJjen,
JH3rOTOBJEHHEe JHA H MOJJeEN/IHBaHHE ero CHapyXH, a TaKxKe HCIOJb-
oBaHKe MaTepuaToro wabaoHa. O6KUr KOCTPOBOI. _
¢ MoxHo clenaTh BBIBOJ, YTO YpOBEHb DPa3BHTHs TOHYapHOro jena
§ia nocenenusix Aracy, Mbipxuk, Ak-Mycrada, Akmas, [lopraHas-
bynak, Cyyk-Bynak, Kapkapaasl, ¥Yay-Tay cooTBeTcTByeT ypOBHIO
$Pa3BHTHS] TOHYADHOrO NMPOM3BOJACTBA B CONPENE/bHBIX PErHOHaX H BO-
joLIle YPOBHIO Pa3BHTHSI TOHYAPCTBA BCEX MAMSTHHKOB Kyanyp aHapo-
HOBCKOWH OGLIHOCTH.
" CXOACTBO B TEXHOJOI'MM H3TOTOBJIEHHS KepaMHUECKHX ns,uemm Ha
PasibiX MaMATHHKAaX HeJb3si OOBSICHUTH TOJNBKO BHEIIHHUM BJIHSHHEM,
aKHMH-TO TIepeceJeHUsIMH, XOTSI OHH, KOHe4YHo, GBIIM H OlpejeseHHoe
WET1sTHMe Ha pa3BHTHE TOHuYapHOro jeja okasbiBaiu. Ho cxoxctso B.
€X{OJIOTHH — 3TO TNpEeXKJe BCEro pe3y/bTaT OJHHAKOBOrO yDPOBHSI XO-
Bs1iiCTBEHHOIO Pa3BUTHS, Pa3BUTHSI TEXHOJIOTHUECKOH Ga3bl rOHUapCTBa,
BnHHaKOBONO 00pa3a KHU3HH. B BepXHEM KyJbTYPDHOM CJIOe MOCEJIEHHS
BIpXKHUK OBLIO OOHapyxeHo Gosiee ABaauaTH ¢parMeHTOB CTaHKOBOH
KepaMHKH. ®parMeHThl OT pa3HBIX COCY[OB, pa3HBIX GOpPM, B TOM
THC/I€ M OTKPBITBIX, UEPENoK MJIOTHOM CBETJO-KPAaCHOTO HJIK. CBETJIO-
feporo usera. [iuHa B opmoBouno#l Macce cocTaBaser Gomee 80%,
{CKYyCCTBEHHasi MpHMech — pacTUTeNbHOCTb. ONpefeuTh MECTOHaXO0X-
leHe KEPAMHUYECKOTO LedTpa, Ijle OHa Oblla H3TOTOBJEHAa, He Npei-
BTaBJIACTCH BO3MONHBIM. Ona moxer ObITb CpeIHEa3HaTCKOro. MPOHUC-
gxoxenus, Beas TaM yxe B I[V—III Thic. 10 H. 3. GBI OCBOEH rOHYap-
MBI KDYT M MOSIBUIHCH CNellMaJM3HpOBaHHble neuwn 1Jsi o6xKHra kepa-
MUKH HECKOJIbKHX THIOB [81, ¢. 36—48; 82, c. 482—483; 111, c. 337,
40, 346; 106, c. 79—82, 84—95].
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DT HAXOAKH CBHAETEJbCTBYIOT O KOHTaKTax HaceabHukos Llent.
paabHoro KasaxcraHa B 3moXy GPOH3Bl C JaJjleKO HECONPEACHbHbIM)
TeppuTopusaMH. Euie GosbllMil MHTepec BbI3blBaeT 3Ta HaXOAKa B TeX-
HOJIOTHUECKOM IIJIaHe — FOHuapbl mocesneHHst MBIpKHK MMe/IH BO3MOK-
HOCTb MO3HAKOMHTBCS C H3JAeNHAMH APYrux ¢opm Bas, yaw. [lo 3ty
H3JeJHSIM OHH MOJYYHJM NPELCTaBJEHHE O NpeuMyiecTse PopMOBLy
COCYNOB Ha FOHYapHOM Kpyre M o0XKure H3JeNHA B CHELHaJbHBIX Ie-
yax. Ho HHKaKHX HOBOBBEJEHHH B KepaMHuY€CKOM MpousBoacTse Meip-
JKHKa He Habmiomaercs. UToObl nmepeHsTh Kakoe-JHOO HOBLIECTBO 3
TeXHHUKE H TEXHOJOIHH, Hec6XOAMMO pacmoJaraTh OMNpeResieHHOH 6a-
30if, OCHOBOI, Ha KOTOPOi MOKET «IPHKHThCsi» HoBLIECTBO. OYeBHAHO,
Takoll 6a3bl A/ OCBOEHHA Kpyra KakK HHCTPyMEHTa °~ AJaa QOPMOBKIi
H3JeMHi, a He TOJNbKO [MJsi MPOoGHIAHPOBKU H 00pabOTKH MOBEPXHOCTEN
U OBJIafleHHst HCKYCCTBOM TEMJIOTEXHHKH H CO3[aHMsA - CIEUHAJTH3HPO-
BaHHBIX Meyell /s 00XHra B KepaMHUYECKOM MPOH3BOACTBe MBIPXKHKa
¥ apyrux noceseHuii B LleutpanbHom Kasaxcrane e GblIo.

IMoasoas utoru, Heo6XOLUMO OTMETHTB, YTO, CYAA IO pe3yJbTaTa)
TE€XHHKO-TEXHOJIOTHUECKOTO aHa/JH3a KepaMHKH BCeX THIIOB — aJja-
KyJbCKOTI'0, (efOpOBCKOro, 6era3uHCKOro, BaJIHKOBOTO — BCEX yKa3aH-
HBIX TOCEJNEHHH U MOTMJbHHMKOB. a TaKxkKe [0 OCTATKAM KEPaMHU4ECKOro
nmpousBoicTBa, B LleHTpanbHoM KasaxcrtaHe B 3MOXy -OpOH3bI (yHK-
LLHOHHPOBAJIO Pa3BHTOE r'OHYapHOe MPoH3BOACTBO. CoCTaB M CTPYKTypa
TeCTa CBUJETENbCTBYIOT O AOCTATOYHO ~BBICOKOM YDOBHE pa3BHUTHS
TEXHOJIOTHH CHJIHKaTHHIX Macc. ['oHuapamu LlenTpansnoro Kasaxcrana
B 3TOT NepHoj ObIIH OCBOEHBI BCe CIOCOOBI CKYJBITYPHOH JIENKH CO-
cynoB. Ho roBoputh o pacusere roHyapHoro npousBojcTBa B LleHT-
panbHoM KasaxctaHe B amoxy OpOH3bI HeJb3sl, TaK KaK OHO ellle He
BBHILIJIO Ha py6ex peMmecseHHOro Npou3BOACTBAa. [IpaBia, B doCJefHHE
rojbl OCIAPHBAETCS YTBEepJHMBLICECS MOJOXKEHHE O TOM, YTO JHIIb C
NOsIBJIEHHEM TOHYapPHOTO KPyra H CHelHaJH3HPOBAHHBIX Meyed A5
002KHra H3JeJHH MOXKHO CYHTaTh KepaMHYeCKoe IMPOH3BOACTBO pe-
mecaennbim [10, ¢. 16—18]. Tem He MeHee rficnosb3oBaHHe Kpyra AJs
(pOPMOBKH H3AeJNHH H OOXKHI MX B CIELHAJbHBIX TEIJOyCTPOHCTBAX —
HOBBIA KayeCTBEHHBI yDPOBEHb B Da3BHTHH KepaMHYECKOTro NPOH3BOA-
ctBa. HMarotoBsenune cocy 108 Ha MOBOPOTHOM CTOJIHKE, JHCKE, BO3MOXK-
HO, H Ha Kpyre, HO cmocobaMH CKYJBITYPDHOH JIENIKH 3HAYHTEJLHO
3aMeNJssieT U OCJOXHseT paboTy Mactepa, H B pe3yJbTaTe OTMEY3eTcs
MaJiblii BBIXOJ FOTOBOH MPOAYKLUHMH., TakxkKe OTPHIATEJbHO CKA3bIBaJOCL
OTCYTCTBHE FOHYApHHIX Neyel. Bes uccienoBanHas KepaMuKa 06oxXxKe-
Ha npu 600—800°. Takyilo TeMnepatypy 'MOXKHO IOJYYHTb W
IpH KOCTPOBOM OOCXKHIe, HO yNPaB/IATb HM 3HAYHTENbHO TpyAHee. ¥
Goabluell 4acTH (parMEHTOB KEPaMHKH C YKa3aHHBIX NaMSATHUKOB pPOB-
HHI TMpoKaJ yepenka, YTO BO3MOXKHO - NPH AJIHTEIbHOH BBAEPXKKE
OJHQro TeMmnepaTypHoro pexuma. KocTpoBo# 06XKHI Takoi BO3MOM-
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HOCTH He paer. OueBHAHO, OCHOBHAs 4acCTb NMOCY/JBl OGXKHrajsach B Obl-
TOBBIX N€YaX (C yBeJHYEHHBIM IIOJIE3HBIM 06BEMOM), B OTONHTEJIbHBIX
YCTPOHCTBAX, KaKasA-T0 — B JIBIMOOTBOJHBIX KaHaJlax MeJelJaBHIbHBIX
nevyeid. [To MHEHHIO KOHCyJbTaHTa KaHAKHLATA TEXHHYECKHX HayK
9. H: CyneiimeHoBa, MeraJaypra, paGoTaBuiero Ha mnoceneHuu Atacy,-
B 3aBHCHMOCTH OT BHJAa TONJHBAa TeMIepaTypa B AbBIMOOTBOAE, Ha
OTpe3Ke, HEeMOCPEACTBEHHO NMPHMbIKaBLIEM K M€YH, MOIJa AOCTHraTh
900—1000°. Ho B s1060M cayyae, 06KHraaach nocyga B ObITOBOH Ie-
UH HJIM B ABIMOOTBOJE, KOJHYECTBEHHBIH BBIXOA NMPOAYKUHH OBLI He-
BEJIHK. :

Takum o6pasoM, kepamHuueckoe npou3BoactBo B LlenTpanbHoM
KasaxcraHe B 3m0oXy O6pOH3B HaXOAHJIOCh Ha CTajHH AOMaLIHero
NPOU3BOJACTBA HJIM TNPOM3BOACTBA Ha 3aka3. Ha Ham B3risg, sToMy
BBIBOAY HE NMPOTHBOPEYHT -BBHICOKAasl OpPTraHH3allds CaMOro roH4apHoro
npousBoAcTBa. [locTosiHHOe pa6Gouee MeCTO B XKHJIOM I[IOMELIEHHH,
BO3MOXHO, IIOCTOSIHHOe pabGouee MECTO B CHELHAJbHO OTTOPOKEHHOM
NOMEILEHHH BHYTPH XKHJHILA, HCIOJb30BaHHE JJIsi 00XKHra H3JdeHH
GBITOBBIX Neyell ¢ yBeJHUYEHHBIM IOJIe3HBIM OOBEMOM, NepBasi MONbITKA
COOpDYXKEHHsl CIIeLlHaJH3HPOBAHHOTO TEMJIOTEXHHYECKOro  yCTpOHCTBA,
NycTh Aa)ke OYeHb HECOBEPUIEHHOIO MO KOHCTPYKIHH, CBHIETE/IbCTBY-
I0T O TOM, YTO B 3M0Xy GPOH3BLI rOHYapHOe NPOH3BOACTBO B LlenTpasb-
HoM KasaxcTaHe JOCTHIJIO OY€Hb BBLICOKOTO YPOBHSI Pa3BHUTHS W IO+
JOILJIO K py0Oexy peMecsIeHHOrO IpOH3BOACTBA:



3AKJIIOYEHHE

BoimondenHasi paboTa siBJseTCA NEPBbIM B Ka3aXCTaHCKOH -apXxeo-
JIOTHH HCCJIeJlOBaHHEM B IJaHe pa3paboTKH OAHOHA H3 KapAHHaJbHBIX
MCTODHYECKHX TeM — DEKOHCTPYKUHMH TEXHHKH H TEXHOJIOTHH IPOH3-
BOJsiLIEro xo3sfictsa ApeBHero HacemeHus LleHtpanbHoro Kasaxcrana
NepUOOB €ro CTAHOBJIEHHS M HayaJibHBIX 3TaloOB pa3BUTHA. B ocHoOBY
paGoThl NMONOKEHO , H3YUeHHe [PEeBHEALIMX NPOM3BOACTB — FOPHOrO
JeJjia, MeTaJJypruH, IOBeJIHPHOH TEXHHKHM, TOHYapHOrO peMecja Ha
6ase GOJBLIOrO apXeoJOTHUECKOI0 MaTepHaJsia ¢ MO3HUHH COBPEMEHHBIX
METOJ0B €CTeCTBEHHBIX HayK. :

Hcnonb3oBaHHe KOMILJIEKCA COBPEMEHHBIX BBICOKOUYBCTBHTEJbHBIX
METOJOB aHaJ/H3a MO3BOJIMJO ONPEJETHTb XUMHYECKHH U MHHepasb-
HBIA COCTaB rOTOBOH MPOAYKLUHH, NOJYYHTb HOBYIO HH(pOPMaALHUIO O Tep-
MHYECKHX peaKLHsAX, TeMNepaTypHOM pexHMe, (a30BbIX NpeBpalie-
HUSIX NPOAYKTOB IJIaBKH B MeTaJyprHUeCKHX Meyax, BBIABHTb TEXHO-
JIOTHYeCKHe OCOOEHHOCTH Npolecca IOJy4YeHHs MepBbIX MeTalJoB U
CIJIABOB H H3TrOTOBJIEHHS H3JAeNHH H3 MelH, O6POH3BI, 30JI0Ta, a TaKXKe
cepebpa.

LleHHBl B HayYHOM MJIaHe De3yJbTaThl, MOJy4YeHHbIE MPH peLIeHHH
BONPOCOB CYLIHOCTH OCHOB ApeBHEHIIMX TexHoJorud. He BH3BIBaeT
COMHEHHS, aHADOHOBCKHE MEeTAJJIYPru GbIIH 3HAKOMBI ¢ JOCTHXKEHHAMHU
NepeoBOA TEXHOJNOTHH MHBIX ADEBHHMX UMBHJIM3AUUH M BHEAPHJIH HX
OIIBIT, HO HCMOJIb30Ba/IH COOCTBEHHOE CHIPbE, BhIpaGaThiBasi CBOM Tpa-
DHIMH. BbisiBleHa TeXHHYecKas PAllMOHANbHOCTb M CJIOXKHOCTb IPOBe-
HEHHs IPEBHHX METa/IypruyeckHX paboT — NPOH3BOJACTBEHHEIE olle-
PalMH BeJHChb IPOJAYMaHHO, ¢ MHHHMAaJbHBIMH 3aTpPaTaMd TpyAa. DTO
MPOSIBUJIOCH B MHOTOCTYNEHYATOCTH JIMTEMHBIX UHKJIOB, KOHCTPYKTHB-
HOM Da3HOOOpa3uH TEM/NO3bIX YCTPOHCTB M HX MOJHOYHKLUHOHAJBHOM
Ha3HayeHHH.
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OueHnBas paboTy APEBHHX METAJJIypProB ABYX-TPEXThiCAYe/JETHEH
JaBHOCTH C COBPEMEHHBIX NMO3HLMH, HYXXHO OTMETHTb: MeTaJ1yprus
MeaHn H GpoH3bI TpeGoBasia HECOMHEHHOIO HCKYCCTBA H MacTepCcTBa OF
JIDEBHETO ueJIOBEKa, TaK KaK IJIaBUJbHBIA Npollecc MOr OCYLIeCTBJISITh-
csl B pesyJbTaTe NOCTHXKeHHS BBICOKHX TeMnepatyp (1200° u Bbliue),
He npoct 6bl1 U MeTOA AOBOAKHM MeTaJja AO ONTHMAaJbHBIX MapameT-
poB. TexHoJiOrHSl MJIaBKH MeAH, pa3BHBAsACh W COBEPIIEHCTBYACh, B
CBOEH OCHOBE NOXKHJ/a C JpeBHEHIIMX BpemeH 1o Hauwux aHed, Ocsoe-
HHe TEeXHHKH MeTaJ/lJlyprHyecKoro NPOH3BOJCTBA 10CTaBaJsoCh, Gesyc-
JIOBHO, KPOMOTJWBHIM TPYAOM M [OJIOJETHHM OIBITOM MHOTHX MOKO-
Jgenuit aroneii. OBnajelve 3THM TOHKHM HCKYCCTBOM BBIAEJSIJIO MacTe-
POB-NJIaBUJIBILIMKOB B TPYMNBl  CIELHANHCTOB-NPOGECCHOHANOB, 4TO H
AaJjio, IO BCeil BEPOATHOCTH, HayaJo npoueccy AuddepeHUHALUH
pemecel.

Ha 6ase 6oJibioro uuc/aa gaHHBIX aHAJHM30B YCTaHOBJIEHBI XHMHKO-
MeTaJjlypruyeckHe XapaKTepUCTHKMU IBETHOTO MeTaJJja B TEppPHTO-
pHaJIbHOM (MO MaMsITHHKaM) H XPOHOJIOTHYECKOM IJIaHe HccJiefoBa-
nuss. CyMMHpOBaHHBIE MarepHaJsbl aHAJUTHYECKHX Pe3yJbTaTOB U CO~
TOCTaBJIEHHEe HX C reOJOTHYECKHMH HCTOYHMKAMH MO3BOJIHJH DELUHTh
CJIOXKHbl€ BOMPOCH YBSA3KH CHLIpbeBOi 6a3bl C IPEBHHM MeTaJl1ypruye-
CKHM MPOH3BOJACTBOM Ha KOHKPETHHIX o0beKTax (LEHTpax MeTasiyp-
THH). YCTaHOBJEHO, UTO METaJNypruueckue paboTel B APEBHUX MacTep-
ckux LenTtpasnbHoro KasaxcTaHa yxKe B NepHOJ aHAPOHOBCKO# KYJib-
TYpbl ONpEeIEeJHAHCh JOCTATOUHO BBLICOKHM TEXHHYECKHM ypPOBHEM, UTO
HallJIO OTPaXKeHHe B WU3TOTOBJEHHH KAaYeCTBEHHbIX METaJlJIOB M CIlJias
BOB, CTaOHJIBHOCTH pelenToB OpOH3, CJAOXKHOCTH TEXHOJOTHH NMPOU3BOA-
CTBEHHBIX NPOLECCOB.

Metannyprust nepiona paHHux koueBHukos (VII—III BB. g0 H.3.)
JOCTHI/Ia MaKCHMAaJIbHO BBICOKOI'O yDOBHSI: COBEPLIEHCTBA JIUTEHHOrO
MacTepcTBa KakK B XYJOXECTBEHHOM HCMOJHEHHH, TaK M B OTHOIIEHHH
KayecTBa meTaJ/sa. Bo3poc no oTHolIEHHIO K 3noXe GPOH3bI mporpecc B
TeXHHKe M TeXHOJIOTHH METaJlJlypTHYecKoro pemecsa. B kauecTse JiH-
raTyp HCIIOJIb30BaJIC LIHPOKHH Habop MeTassa: 0JI0BO, CypbMa, CBH-
Heu, cepe6po. BelleBble HaXOAKH MaCTepOB:- TACMOJIHHCKOH  KyJIbTyphl
JEMOHCTPHPYIOT TEXHHYECKHE AOCTHXKEHHS JIUTEHHOro HCKYCCTBa apeB-
HOCTH. ‘

B pesy/ibTate KOMIIEKCHOTO HCCJAENOBAaHHSI BCEX aCHEKTOB MeTaJ-
JIyprH4eCKOro W FOpHOro fAeJia Ha OCHOBE apX€O0JIOTHYECKHX, (Pu3HKO-
XHMHUYECKHX H [€0JIOTHUECKHX NaHHBIX BBIAEJIEHO 7 JeiCTBOBaBLIMX Ha
tepputopun LlentpanbHoro Kasaxcrana B amoxy GpoH3bl M paHHEro
xKejie3a TOpDHO-MeTaJl1ypruyeckux ueHTpoB: I — Caprapunckuit, II —
/Keskasrau-Yayrayckuit, III — Basnayabckuii, IV — Ycnencko-Kap-

KapanuHckuit, V — MaiikanHo-Dknbactyscknit, VI — Aracyckuil,
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VII — Banxawckuii (puc. 10). Bce ykasaHHble TOpPHO-MeTaJlJlypru-
yeckHe LCHTPH BXOAAT B KaszaXcTaHCKYIO TODHO-MeTaJllyPTHYECKYIO
006.71aCTD.

[MonyuenHble pe3y/bTaThl TEXHHKO-TEXHOJIOTHUECKOTO HCCIIEJOBAHHUSA
KepaMHUECKHX KOMIIJIEKCOB MO3BOJIMJIH. CA€NaTh HEKOTOpble 3aKJjioye-
HHsi 06 ypPOBHE Pa3BHTHs TOHYapHOIO NPOU3BOACTBA B 3MOXy OpOH3HI,
0 KOHTaKTax HOCHTeseill pa3HbIX KyJbTYpPHbIX TPajHLHK, a Tak-
JKe TeppHTOPHAJIbHBIX MepeBHIKEHHAX LeHTPaJbHO-Ka3aXCTaHCKHX
THIEMEH.

HecMmoTpsi Ha onpeje/ieHHBle JOCTHXKEHHS, TOHYapHOe MpPOHU3BOI-
‘erBo. LlentpanbHoro Kasaxcrana B anoxy O6poH3Bl OTCTaBaJiO OT YpOB-
HSl Da3BHTHA I0KHBIX o6JsiacTel, B YaCTHOCTH cpeJjHea3HaTckux. B To
Bpems kak B Cpexnneit Azun yxe B IV—III TeIC. 10 H. 5. 06HAaPYKEHBI
crenHaau3upoBaHHble neun U ocobble mpHeMbl- 00KHTra NOCYAbl B HHX,
OCBOEHbI HOBble (POpMbI COCYAOB, yCOBEPLIEHCTBOBAaHBl CHOCOOH 00pa-
6OTKM MOBEPXHOCTEH, BBIIEJIEHBl CBOEr0 pOAa TEXHOJOTHUECKHe ILKO-
-pi, B Llenrpasbnom Kasaxcrane He HalieHO cHeLHaJH3UPOBAHHBIX
neuei Ans 06>KMra K€paMHKM B NaMsITHHKaX, OTHOCsIILHXCs Ko Il ThIC.
A0 H. 3. MukpockonuyeckH# aHaJHM3 KepaMHKH M3 3THX NaMATHHKOB
nokKasaJ, YTo cocylbl 000xxKeHbl mpH TeMmnepatype 600—800°. Bos-
MOXXHO, TOHYaphl nocejeHHit' Atacy u MBIpXKHKa MoOIJIM OGXKHraTh
CBOM H31e/HA B OGLITOBLIX NMeYax, B ABIMOOTBOLAX MeIENJaBHJbHBIX
neyeil WM NPHMEHsIM KOoCTpoBo# 06:xur. Ho u B ToM, u B apyrom cay-
yae KOJMYECTBEHHBbIH BBIXOJ IOTOBON MPOXYKIHH OBLT He3HayHTeJeH.
OueBuano, rondyapctso B Llentpasbnom KasaxcTane B 3ToT nepuoa Ha-
XOAHJIOCh Ha CTaAMH AOMALIHEro MPOM3BOACTBA WJM Ha 3aKa3. ITOT
BbIBOJ| MOJATBEPKAaeTCsl OTCYTCTBHEM CTallKOBOH KepaMHKH. Bwmecre
C TeM TOHYapHbId Kpyr, MO BCeH BepPOATHOCTH, Obll yxke H3-
BeCTeH TOHYapaM, OJAHAKO HCHOJNb30BAaJCs OH ellle He AJs «BbI-
TATHBAHUA» COCYNOB, a AJIS npodHAHPOBKH 00paboTKH NMOBepXHOCTEN
H3jgenui.

M3BecTHO, uTO KepaMHueckoe [POU3BOACTBO JOCTHraJd0 CBOEro
pacuBeTa B KyJhTypax C NMPOHU3BOASAILEH 3KOHOMHKOM, YTO BO3MOXKHO
B YCJAOBHAX NpouHOfi oceqnocTH. CyAst MO TEXHOJNOrHYECKUM XapaKTe-
pHCTHKaM KepaMHYeCKHX 3[eJHH W3 NaMsATHHKOB 3MOXH GpPOH3BI
enrpaanbHoro Kasaxcrana, HacesieHHe ero He Gbljo ONHOPOJHBLIM H MO-
CTOSIHHBIM. AHa/IM3 KepaMHKH aJlaKyJhCKOro H (e 0OpOBCKOrO THIOB
CBHJETEJIbCTBYCT 06 HX AJHMTEIBHOM COCYLIECTBOBAHMH M B3aHMHOM
Bausiin. Kasasnoch 6bl, BaanKOBasi KepaMuka, 6oJsiee MO3AHSAS MO Bpe-
MeHH, 10JKiia Obla B35ITb BCE Jyullee OT MpelluecTBYIOUIMX THIIOB H
AaTh 00pasubl 1a/ablHCHLIETO MOCTYNMATebHOTO pPa3BHTHS TOHYAaPHOTO
aena. OJHako 3Toro He mpou3owo. BannkoBas kepaMHKa cJOXHJIACh
B pe3yJbTaTC MOCTENEHHOTO CMEIIeHHsI pa3HbIX TEXHOJOTHUECKHX Ha-
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BBIKOB ¥ KYJbTYPHBIX TpaAHuuil. [Io TeXHOJIOrHH H3rOTOBJIEHHs BaJH-
KOBas KepaMHKa MMeJja MHOTo O6IIUX uepT C KepaMHKOMH, xapakrep-
HOM AN TocJeayolell KOyeBHHYeCKOH 3moxH. OueBHAHO, HMEHHO me-
PEXOA OT OCEJIOCTH K KOYeBOMYy 00pa3y »KH3HHM 3aTOPMO3MJ Pa3BHTHE
roHyapHoro npouasojictsa B LlenTpasbHom KasaxcraHe u ocTaBHJ ero
B 310Xy OpPOH3BI Ha CTajuM AOMALIHEr0 MNPOM3BOACTBA HJIH HA 3a-
Ka3 ¥ Jaxe B KaKOH-TO Mepe crnoco6CTBOBaJ perpeccy 3Toro IpoH3-
BOJICTBA. .



NMPUJIO)KEHUSA
NPUJIOKEHHUE

TexHuueckas XaPAKTEPUCTHKA KEPAMHKH 3HEOJHTHYECKOTO NMOCENCHHHA

Kymkemwy I (Kocranaiickas 06.1.)

1. Chpbe: riuHa oXe/e3HeHHasi CpelHe- M BLICOKOMJACTHuHasi. [EcrtecTBeHHble
NPHMECH: ToJieBble INAaThl H KBapy, (Bce ob6pasubl, 447 ¢p.), HapAAy C HUMH BKJIOUC-
Husi 6yporo kenesusxka (50 ¢p.), usBectHaxa (14 ¢p.), cmoan (5 ¢p.).

2. ®opMOBOUYHLIE MaCCHI:

1. Tnuna--apecea rpaH.+-0praHuka
2. Tnnna+apecBa rpaH.-f-pakyika
I'nuna--fapecBa rpaH.4jpecBa rpaH.-THefC.+4IIaMOT -cp.+OpT. .
. T'nuHa+apecBa rpaH.4aMOT, CXOAHBIA C OCHOBOH
. T'nnna--necok--opranuka
. I'nuna-+-necok+pakyumka
. Timna+wamor cx.+4apecBa rpaH.4oprauuka *
. T'nuHa+-wamor cx.-+|opranuka
9: I'muna-1mwaMoT cx.--cyXas KaoJHHHT. TJIHHA
10. Tauna-+mamor cx.-opraHuka--pakyuka
11. Timna+-pakymxka .
12. T'muHa+-pakyliKa--cyxas oxeJesH. IMIHHa
13. Tumna+-opranuka
14. T'nuHa4-opranuka-pakyuka
15. T'nnHa--opraHuka--cyxas oXeJsle3H. IVIMHA
16. I'nuna+Taabk
3. Tecro: pbixjioe, CJIOHCTOE.
4. O6pa6GoTka MOBEPXHOCTEH:
3arJaxKuBaHHe: Koxei, pyKOH, AePeBSHHbBIM HHCTPYMEHTOM, TKaHbIO;
JIOLLIEHHe MO MOJACYIIEHHOH OCHOBE.

5. ®opMOBKa: HaJienel — CHHPAJIbHBIH, KOJbLEBOH, NOCKYTHBIA. 1lla6.iomH.

6. O6Gxur: BOCCTaHOBHTENbHBII  (MpeoGiafaer), OKHCIHTEJbHbLI  (BTOPHYHBIN
OrOHb), ; )

0o NG W
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NMPUJNO)XEHHE 2

TexHHYECKass XaPAKTEPHCTHKA KEPAMMKH MOTHJbHHKOB NMO3JiHeH GPOH3bI

Canrpy I, II .
: - L. Chlppe: rHHa 0XKene3HeHHast C eCTECTBEHHOH MPHMEChIO MOJIEBBIX IINATOB, KBap-
fia, nupura.
I1. ®opMOBOUHHe MacCH: IVIHHA--IIaMOT, CXOXHMI ¢ OCHOBOW--OpraHmka.
I11. Tecto: MJIOTHOE, H3JIOMB MEJKO- H IPyGO3epHHCTHIE.
IV. ®opmoBKa: Hajensl JEHTOYHBIH CNHpPaJbHbIA, KoabueBoi. BriGHBauue, wal-

V. O6pa6oTka nmoBepXHOCTell: 3ar/jaXKUBaHHe PYKOH, TPaBoM.
VI. OGXHr OKHCJHTEJbHHIHi C OYeHb KPAaTKOBPEMEHHOH BBIAEPXKKOi, 700°.

Erus-Koiitac

¢ 1. Coipbe: ryIHHAa OXKeJie3HeHHAsi C €CTECTBEHHON NPHMECHIO MOJIEBbIX LINATOB H
KBapua. '
'f I, ®opmoBouHble Macchl: TJIHHA--1IaMOT CX.4-OpraHMka; FIHHa--WaMoT cX.+
f-opranuka--cyxas rJHMHa. t

I11. dopMOBKa: HaJjen CHpaJbHBI, WAGJIOH TBEepABIii.

IV. O6paGotka moBepxHoOCTell: 3ariakHBaHHe PYKOH, KOel, TPaBoil.

V1. O6xHur BoccraHoBHTebHBIH, 700°, -

Berassr

_ I. Chipbe: I/HHA OXKeJE3HEHHAs C CTECTBEHHOM TNpHMeChio TMOJNEBHIX UINATOB,
MKBapia, 6yporo xe/esHska, HAPHTA.

[1. “PopmMOBOYHHIE MACCHI: TVIHHA--IIAMOT CX.-+OpraHHKa.

ITI. Tecto pmxJoe..

IV. ®opmoBKa: HaJlen JIEHTOYHBI, CNHpPaJBHAIA, WAGIOH TBepAbIi.
V. O6paboTka IOBEpXHOCTeii: 3arjaHBaHWe DYKOH, KOXeH, TPaBoOii.
VI. O6xur BoccTaHoBHTEAbHBIH, 10 700°. .-
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Ta6auya 2 Pe3yabTaTsl CNEKTPANbHOrO aHAAN3a (IIOJYKOMHYECTBEHHOrO)

“ Yacrs 1.
™ CozaepxaHuc
E = [Mpeamer
or o 2 Cu Sn Pb Zn
2 i
1] 2 3 4 5 6 7
[Mocenennc
1| 1| Hakoneunuk xonbs (¢iparment) | OcHoBa — 0,2 0,1
2 | 2 | Hox oano/e3B. ¢ pyKOATBIO » -1 0,9 0,05
3 | 3 | HakoHeuHHK Kombs » 10,0 0,03 —
4 | 4 | Hox oJHONE3BHHHDbI » 0,003 0,002 —
5| 5 |To xe » 1—2,0 0,01 —
6] 6 » » 10,0 0,02 —
7 | 7 |IlpoGoiiHuk » 0,003 0,07 —
8 | 8 |O6xnaaka aas pykosaTH » 0,2 0,2 -
9| 9 | HakoHeyHHMK KOTbs » 0,001 0,03 —
10 | 10 | Mpokoska ‘ » - 0,005 —
11 | 11 | HakoneuHnk crtpebl » 10,0 0, 5—] 0 0,03
12 | 15 | ®parment npeamera » 5—10,0 { 0,05 —
13 | 16 | OGoiima > 0,005 0,003 -
14|17 prrox H30THYTDil » 0,6 Cn. —
15| 19 0BOJIOKA » Cxa - 0,04 -
16 | 20 110 (MpoGOAHHK) » 0,05 0,007 —
17 | 21 | HakoHeuHHK cTpesibl » 0,02 0,3 -
18 | 22 | To xe » 0,01 0,1 Can.
19 | 23 » » 0,01 0,1 « 003
20 | 25 | BopBapka » 1—2,0 0,007 —
21 | 26 | Cautok ». 10—15 0| 06—1,0 -
22 | 26a » » 10,0 0,1 —
23 (266 “» » 1—2,0 0,3 0,01
24 | 27 | IloaBecka ) » — 0,5 -
25 | 28 | CkoGa mpoBoJiouHas » 0,002 20,05 —
26 | 29 | dparmeHT npeamera (cepbra) » — 0,2 -
27 | 30 | To xe » 10—15,0 | 03 —
28 | 32 | bycnl » 10—15,0 | 0,003 —
29 | 33 > » 5,0 0,07 -
30 | 34 » » 10,0 0,2 -
MoruabHHK
31 | 12 | Baswka HawMBHas OcHoBa 0,002 0,008 —
32| 13 | To xe » © |10—20,0 | 05 —
33 | 14 | Heranp Gpacnera (3aBHTOK) » 5—10,0 | 0,03 -
34 | 18 | ITepcreHp ¢ 3aBHTKOM » 10,0 0,7 —
35 | 31 | Basiwika nausuas > 10,0 0,2 -
36 | 35 | Bycnl » Ca. 0,09 —
37| 36 » » 10,0 0,2 —




MNPHUJIO)KLEHHE 3

fnbix w Gpow3oBBIX npeaMeToB W3 namaTHHKoB LlentpansHoro Kasaxcraha
yxa Oponaw /

eHToB, Y%
Sb Bi Ni Co Fe Ag | Au Cr P
9 10 11 12 | 13 |14 | 15 16 | 17
0003 | — | — — 10,04 Cn. — 10007 | 05
0,03 0,02 — — 0,003 0,005 — 0,004 —
- 0,05 0,003 Ca. 0,001 0,003 | 0,006 Cin. 0,007 —
—_ — —_ - 0,001 0,003 - 0,004 —
0,003 0,001 — — 0,001 CJI — 0,003 —
0,003 0,001 Ca. 0,002 0,002 0, 001 Ca. 0,002 —
0,003 (oF, 0,001 Ca. 0,01 - 0, 008 —
0,2 Cn. - 0,005 0,001 — 0,007 —
0,003 0,001 - — 10,005 —_ - 0,008 —
0,1 — 0,001 - 0,03 0,003 - 0,005 0,3
0,02 0,005 0,002 0,001 0,3 0,005 — 0,007 -
—_ 0,006 — - 0,6 0,02 — . | 0,003 0,1
- | = - — |o0002 | 0001 | — |0005 | —
0,05 0,001 Ca. Ca. 0,001 0,003 Ca. 0,002 —_
0,004 — - — 0 003 CJI Ca. 0,008 —
0,003 | 0,001 - - 0,8 0,005 - 0,006 —
| - — 0,002 — 0,07 0,001 — 0, 003 —
— — — — 0,05 0,001 — 0,002} —
— — 0,008 0,004 0,05 0 001 - 0,005 -
— — — 0,03 — 0,002 | 02
0,003 0,008 — - 0,004 0,003 — 0 005 -
— 0,1 0,005 0,003 0,3 0,001 - 0,005 -—
Ca. 0,004 | 0,001 — 0,002 — — 0,001 0,2
2,0 0,5 0,002 0,001 0,03 0,001 — 10,01 -
- Cui. Ca. - - 0, 005 0,001 - 0,01 0,1
0,06 0,02 — — 0,03 0,002 — 0,01 0,2
0, 5 0 003 | 0,005 0,003 | 0,008 0,03 - 0,02 —
0,003 — —_ ¢,03 0,05 — 0,007 —
— . 0, 006’ - — — 0,003 — 1.0,003 —
Ca. 0,001 —_ 0,002 .| 0,001 Ca. — 0,005 Ca.
I
0,004 — Ca. — 0,003 — — 0,005 0,8
0,603 | 0,001 0,005 [ 0,003 | 0,006 0,003 — 0,01 0,1
10,02 | 001 0,002 | 0,001 0,02 Ca. — 0,003 —
Ca. *| 0,003 |0, 001 —_ 0,01 0, 001 — 0,005 0,4
- — 0,001 ~ 10,001 0,06 Ca. 0,005 0.4
0,003 — “Jl. Ca. 0,003 - 0,008 —
Cn. 0,003 - » 0,02 0,05 —_ 0,005 —
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1 ]2 | 3 4 5 6 | 7~
Moruabi:,. ,
38 | 1 | HakoHeuHHK cTpeabl aBynep.

BTYJIbY. OcnoBsa | 0,4 0,02 —
39| 2 | To xe » 0,006 0,003 -
40 | 3 | Bpacaer » 10—~20,0 0,001 —
41 | 3a| Jeranp ot mepcTHs > — 0,8 Ca.
42 | 36| Bycuna » — 1,0 -
43 | 38 » » — 0,7 Cu
44 | 4 | HakoHeuyHHK Komnbsi » 0,6 0,03 —
45 | 4a | Hakoweunuk mportHka > 0,001 0,09 -
46 | 5 | Kpiouok > — 0,003 —

Toce.n it
47 | 1 | HaxoHeuHHK cTpeJnl ! .

(bparment) OcHoBa |{10—15 0,8 0,5
48 | 2 | To xe > 3,0 0,004 -
49 | 3 | HakoHeyHHK cTpeinl ABYymep.

. BTYJIbY. » 10—15,0 0,008 -
50 | 4 | To xe » 10—15,0 0,006 —
511 5| » » 10—15,0 0,5 -
52 | 6 |Ilonenka > -0,002 0,05_ -
53 | 7 | Pyuka mocynst - > 0,001 Ca. -
54 | 8 | (Bo3ap » 10—20,0 0,03 Ca.
55 | 9 | basxa-Hakaanka » 5—10,0-| 0,03 —
56 | 10 | [lnacruna-cko6a » 3,0 0,002 —
57 | 11 | Basuka » 10—20,0 | 0,06 —
58 {12 | Kosabuo » 3—5,0 0,003 0,0!
59 {13 |Muno (o6aomok) > 10,0 0,06 0,01
60 | 14 | To xe » 10,0 0,05 —
61 |15 | [poGoiinuk » 0,4 0,07 -
62 |16 | Brox » 10,0 0,08 —
63 | 17 | Caurox » 0,8 0,1 0,4
64 | 18 | dosoto » 5—10,0 0,008 -
65 |19 » » 20,0 0,001 —
66 |20 » » 3—5,0 — —
67-|21- | HakoHeuHuk konbs » 5—10,0 0,6
Moruuai ¥
68 | 1 | Hakoneunuk aporhka OcnoBa |10—15,0 0,01 0,0!
69| 2 | To xe » 1,0 0,002 -
701 3 » » 0,7 0,005 -
71 é » » 5—10,0 0,001 -
7215 » » 3—5,0. |.0,003 -
) . MoruaiH
73] 1 » OcnoBa | 0,001 0,006~ 0,004
741 2 » » 10,0 0,01 C..
751 3 » » 10—15,0 1,0 0,0!




MMpoaonxenue Taba 2

9 | v ]|l nl 2] B ]l 6|
-Mycrada
0,1 0,003 | 0,001 | Ca | 04. 0,7 (0,001 | 0,007 | 02
- — - - 0,003 | Ca. — | 0005 | —
— 0,004 | — - 0,1 0,003 | — | 0,005 | 0,3
0,003 | 0,002 | — - 0,3 - — | 0,008 | 05
0,002 | 0001 | 0001 | — c,008 | 0,01 {0,001 | 001 1,0
0,002 | 0,001 - - 0,03 | 0002 | — | 0007 | 03
004 | 0003 | — — 0,003 | 0,7 0,005 | 0,006 | —
- - - - 0,002 | 0,001 | — | 0005 | —
- — - — 0,005 | 0002 | — | 0,003 | —
— 0,04 0,001 | 0,005 | 0,04 | 0,003 {0,001 | 0,004 | 0,2
0,003 | 0,001 — -~ 0,0t 0,002 | — | 0005 | —
0,008 | 0,002 | Ca — 1,0 0,005 | — | 0,005 | 0,4
0,005 | 0004 | —° — 0,002 | 0,003 | — | 0,003 | 0,1
0,002 | 0002 | — - 0,001 | 0,001 | — | 0004 | —
Cn. Cn. - - 0,005 | 0,001 | — | 0,002 { 0,1
- — — cn | 0002 | 0005 | — | 0003 | —
0,06 | 0,04 | 0,002 ' 0002 | 0,003 | 02 Ca. | 0,007 | 03
- 0,001 — 0,001 | 0,06 - — | 0,005 | 04
0,003 | Ca. Cu. - 0,1 0,03 — | 0003 0,1
0,08 | 0,003 | 0,007 | 000t { 005 | 0005 | Ca. | 0,003 [ 0,3
0,02 | 0,001 — - 0,004 | 0,002 [ — | 0005 | —
0,02 | 0,002 | Ca. - 0,07 | 0,002 {0,003 | 0,003 [ 04
0,004 | 0,002 | — - 0,1 0,001 | — | 00! -
0,004 | 0,02 - - 0,4 0,003 | — | 0,01 0,1
0,6 0,002 | 0,002 | 0,000 | 002 | 003 [ Ca | 0003 | 02
- 0,003 | 0,3 0,003 | 1,0 - — | 0004 | —
0,005 | — 0,002 | 0,001 | 0,07 - — ] 0,004 | 01
— 0,001 - Cu. 0,1 0,03 — | 0,003 | 0,1
0,3 0,001 - - 0,7 0,003 | — | 0,004 | 0,1
0,007 | 0,001 - — 0,3 0,004 | — | 0005 | 0,2
- 0,001 | 0,001 - 0,005 | 0,03 — | 0002 | —
- C— - — 0,001 - — — 0,1
0,003 | 0,002 | 0,003 | 0001 | 0,005 | 0,02 [0001 | 0,001 | —
— 0,001 | <0,001 | Cu. 0,002 | 0001 | — | 0002 | —
0,005 | Cn. 0,002 | 0,001 | 0,006 | 0,001 { — | 0002 | 03
— - — —_ 0,002 [ 0,002 | — 0,007 | —
Ca. 0,003 | — - 0,002 l 0,001 I - l 0,005 | —
0,005 | 0,001 {Ca. - 0,003 | 0003 | — | 0,01 -
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~

1|2 | 3 4 5 6 7
Moruun,; ,T

76 1 | Busiuka ¢ oTBepCTHEM OchHoBa [10—20,0°] 0,9 —

77 | 2 |To xe » 10,0 0,2 —

78 | 3 |Hraa (wuao) » 110—15,0 2,0 -
79 | 4 | Jeraas Gpaciera » 10—20,0 | 0,00¢ —

80 | 5 [ Herasb Gpacsera » 0,7 0,05 —
81| 6 | To xe » 10—15,0 | 0,6 —
82| 7| Bycn » 0,3 0,4 -
83| 8 » > 10—20,0 0,01 —

84 | 9 | Ckpenka » 10,0 0,3 0,05
85 | 10 | derassr mpeamera » 0,05 0,7 -

86 | 11 | Hakoneunux xombs » .

87 | 12 | 3akoska (yskas) » 5—10,0 | 0,1 —_
88 | 13 | 3akouka (kpyraas) » 1—2,0 0,001 —

Moruiibi:y

89 | 1| Uroabuuk OcHoBa — 0,4 —
90 |2—3| Heraap 6paciera » 10—15 0,7 -
91 |[4—5| To xe > 20,0 0,1 —
92 | 6 | Bpacaer » 10,0 0,1 -

93 | 7 | KpecroBua. Gasiuika » 5—10,0 | 0,001 -
94 | 8 [ 3epkano » 3—5,0 0,006 —
95| 9 | INunuer » 7,0 0,05 —

’ Morunbhi;

96 Bpacser (¢pparmenr) OcHoBa | 3,0 0,007 —
97 | 2 | Hox (kunxau) i > 3,0 0,2 0,04

98 Bychl > 20,0 0,6 -

99 » » 20—30,0 0,4 —
100 | 1| Kosbuo (dparmenr) » 20—30,0 | 05 —
101 C/HTOK » 3—5,0 0,05 —

, Moruabh;is
102 | 1| Baswka (dparment) OcuoBa | 0,05 0,7 -
103 | 2 | To xe » 0,7 0,05 —
104 | 3 | Bycwu > 20,0 0,4 —
105 | 3a » » 20,0 0,07 —
TTocenenne
106 3epkaino OcnoBa | 5—10,0 0,4 0,06
107 Bpacaer » 10,0 0,4 0,05
108 [TnacTHHA ¢ 3aKJENKaMH » 0,8 0,3 —
109 IMpenmer » 20,0 0,08 -
110 C/MTOK » 5—10,0 | 05 -
MoruabHex
111 ] 1 | Bpacaer co cnHpajbH. KOHIOM OcnoBa |10—20,0 | 0,6 0,01
112 | 2 | To xe » 10—20,0 | 0,1 —_
113 | 3 | Ilepcrenp co cnupasibH. KOHUOM » 10—15,0 | 0,03 —_




[MTpononxenuec 7abiu 2
8 o o lule |l lulslis|r
'Beraanl
0,08 | 007 | 0,03 - — 0,01 | 0,007 | — | 0,005 | 20
0,01 | Cn 0,001 0,002 | 0,002 | 0,001 | — | 0002 03
0,06 - 0,003 | 0,001 {-0002 | 004 | 0001 | — | 001 | 04
. Cu. — |.0004 | — — 0,1 0003 | — | 0,005 | 0.1
0,01 - 0,006 | — — 0,6 0,02 — | o0t | —
v 032 _ 0)005 - Ca. 0,7 0,3 - 0, 005 Cu
- 0,01 CuL. 0,003 | 0,001 | o, 003 0,01 0,5 — | 0,003 | —
007 ! Ca 0001 | — 003 | 04 — | 0002} —
0,01 | Cn 0,001 | — 0,002 0002 | 0,001 [ — | 0,005 | 0,1
£0,05 — - - — 001 | 0004 | — | 0002 | —
¥0,1 .| 0008 | 0008 | 0001 | cr | 0,1 005 | ca | 0004 | —
0,05 | 0008 | 0001 | — - 0,003 | 0001 | — | 000l | —
“GaHrysIp -
0,01 | Ca - —_ - 0,002 | — — 1 002 | Cu
0,06 — 0,003 | — — 0,005 | 0,5 - | o0l | —
0,1 0,008 | 0,002 | 0,006 | 0,003 | 0,06 | 0001 | — | 0008 | Ca
0,03 | 0,01 | 0,001 0,003 | 0,001 | — — | 0002 | Cu.
0,05 | 0,008 [ 0,001 | — - 1.0 0,005 | — | 0001 | —
0,3 0,05 | 0,003 . - 003 | 0003 | — [ 0001 | —
03 0,07 | 0001 | 0,003 | Cx. 0,003 | 0,007 | — | 0003 | Ca
SBrIKEIIRAK
Y15 0,006 | 0,02 | 0,03 | 0,002 | 0,03 | 0,04- [0,002 { 0,002 | Cu
0,1 0,005 | 0001 | — o 0,007 | 0002 | — | 0,005 | —
gt’o 04 | Cn. 0,003 | 0,001 | 0,001 | 0007 | 0005 | — | 001 | 04
1002 | 0,003 | 002 - — 0004 [ 03 | Ca | 0007 | 01
£ 0,03 — | 0005 — Ca. 0,1 0003 — | 001 | 03.
0,5 0,08 | 003 | 0001 | — 0,003 | 0,03 — | ool | ==
;€Canrysip
0,05 - - - - 0,01 | 0,004 | — | 0,006
0,01 - 0006 | — - 0,7 0,01 — | 0004 | —
0,07 - 0,04 | 0,003 | 0,002 | 0,3 0.8 — | 001 | o1
0,6 0,3 0,001 | 0,003 | 0001 | 0,005 | 0,2 — | 0008 | —
sByryas
g}; 0,2 0,005 | 0,02 | 0,001 | 0,001 | 0,2 0,001 | — | 0,001 [ —
o2 0,02 | 0,007 | 0,006 o 003 | 0,005 | — — | 0007 | Cn.
Y 0,002 | 02 0,003 | 0,002 0,1 0005 | — | 0,01 0,8
. 08 0,1 0001 | 0,003 0,001 - 0,007 | — | 0,003 | 02
i 07 0,003 | 003 | 0003 | 0,001 | 0,003 | 0002 — | 0006 [ Ca.
i Kook
0,01 ] 0005] — - 0,01 [ 001 | Cu — | 0,008 ] 0,1
003 | 007 | 0003 [ — - 0,007 | 0008 | — | 0,009 | —
001 | 005 | 0006 | — - 0,005 | 0,001 | — | 0,005 | —
) 175



150 , |

176

1|2 3 4 5 6 7
114 | 4 |[oasecka nanyatasi Ocnosa. | 5—10,0 1,0 —
115 | 5 |peamer " » 0,005 0,03 —
116 | 6a| Bycul » 10,0 0,01 -
117 | 66| Bycht » 5,0 0,01 -
118 | 6B » » 10—20,0 0,006 —

119 | 6r » » 5—10,0 0,1 —
120 | 6a » » 10—20,0 5—10 0,01
121 | 6e » » 1—3,0 0,002 —
122 | 7 [Ilpeamer » 1,0 0,001 —
123 | 8 | HakoueuHuk ZpoTHKa » 10—20,0 | 0,001 -
124 | 9 | Crepxenn ' » 10—20,001{ 1,0 0,04
125 | 10 | HakoHeunux apoTHka » 5,0 0,005 —
MorubHuK
126 | 1 | Hakoneunux crpeast OchoBa 20,0 1—3,0 —
127 | 2| To xe : » 0,04 0,08 0,004
128 3 > » 0,1 0,003 —
120 | 4 » » 0,1 0,2 0,03
130 | 5 » » 0,08 0,08 0,007
131 6 » » 0,2 0,03 —
132 7 » »> 20,0 0,6 —
133 | 8 » » 0,5 0,07 —
134 91 » » 0,03 0,2 -~
Moru/pHuK
135 IMoxsecka - OchHoBa |10—15,0 0,7 0,2
136 Bpacser » « ]10,0 0,5 0,06
137 Bychl > 10—150 | 0,2 0.03
138 » » 10—15,0 53 —
139 » » 15—20,0 1-2,0 -
MoruabHHK
140 l Basixa-noasecka ' OcuoBa | 5—10,0 0,2 —
141 " Bychl » 105 - 0,4 0,01
Pyauux
142 OO6KJagKka KoauaHa Ocxosa | 0,03 0.6 30,0
143 Hox » 0,2 0,3 30,0
144 3epkano » 0,003 0,! 30,0
145 [Tractuna ¢ oTBepcTHEM » 0,03 0,04 -
146 [Mnactuna » 0,001 0,2 30,0
147 Bpacisier ¢ opuamenTom 50,0 0,2 0,1 5,0
148 [Mnactuna 0,08 — OcnoBa —
- MOrHbHHK
149 | | Brok | Ocnosa | 0,08 | 0,02 | 0,005
. Morubuuk
HakoHeunnk ctpessl | OcHoBa l 0,01 | 0,001 ' -



[Tporonxenne taGu 2

8 9 | 0]l ul ]| uls]is |
— - 1,0 - - 001 | 0003} — | 0003 | —
— - — - - 002 | 0001 | — | Ca. -
— - 0,005 | — - 0,005 | 0,004 | — | 0009 | —
— | 0003 | 0001 | — - 0001 | 0001 [ — | 0002 | —
— - Ca. - - 0,001 | 0001 | — | 0009 | —
0,01 - 0,001 | — - 0,003 | 0,001 [ — [ 0006 | —
001 | Ca | 0004 | — — (ol 0003 | — | 001 | 0.4
—. - - - - 0,003 | 0,002 | — | 0001 | —
- - — - - 0,002 [ 0002 | — | 0003 | —
— — 0,02 - - 0,01 0,003 | — | 0004 —
003 | 0,007 Ca. - 001 | Ca — | 0008 | 05
- - - — - 0,006 0001 — | 0005 | —
5"&5‘_; Bos-Boitann
201 1] 002 | 004 - - 003 | 0005] — | 00l | €5
001 [01 | — 0002 [ — 0,4 0,002 [0,01 | 0,004 | 0,1
0,03 - — 0006 | — 0,2 007 | — | 0008 | —
0,05 [ 0,005 | Ca. 0,003 | — 002 | Cu — | 0003 | —
0,02 - - 0,001 [ 0,001 | 05 Cu. — | o001 | —
0,2 - 0,006 | — - 0,1 Cu. — | 0005 | —
0,1 0,003 | 0,001 | Cu. 0,001 | 0,006 | 0,005 | — | 0006 | 30
L 001 | 0002 | = - - 0,005 | 0,001 | — | 0003 | —
0,2 0,003 | — - - 0,06 - — | 0005 | —
g, Axcy-Aroabt
30,3 0,06 | 0,1 0,002 | Cu. 0,2 0,001 [ — | 0,005 | 0,1
& 0005 | 0003 | 003 | 001 - 003 | 0005 | — | 001 | Ca
0,001 | — Ca. 005 | 0,003 | 0005 | 9005 | — | 0006 | —
— - - 0,001 | — 0,03 | 0001 | — | 0,002 :
009 | 0005 | 03 Cr | - 003 | 07 Ca. | 003 | 05
#Kapa-Bue
30,01 - l - | Cu. - I 0,001 1 Ca. l I 0,001 | —
§ 0,03 - - 0,001 | 0,001 | 0003 | 0002 | —.| 0003 | Ca
1 JKeskasrau
. 0,2 0,007 | 0,003 | 0,005 | 0,002 | 0,03 | 0001 | — | 0005]| —
' 0,06 | 0,005 | 0,001 | 0,005 | 0001 | 001 | 0002| — | 0004 | 0,1
Ca. - 0,002 | 0,004 | 0,003 | 005 | 0,01 — | 0003 —
. 0,03 | 0,01 - 0,006 | 0,008 | 0,001 | 003 | » 0,01 -
- - — 1.0004 [ — 0,002 | 0,002 | — - —
- - 0,001 | 0,1 - 0,002 {500 [0,001 | — -
— 007 | 001 - - 0,002 | 002 | — - -
Kapacait 11
003 | — | — 10005 — [ €3 | Cu | — |0003| —
.. Opray

- l—l0,00ll -

F 12—16 177



1| 2| 3 | 4 | 5 | 6 | 7
Moruaphnx
151 HaxoHeuHHK cTpesbl OcnoBa 3,0 0,007 -
Moruasnnx
152 IMaactuna OcHoBa 20—30,0 0,2 —
Morunbhng
153 Brok OcnoBa 0,05 0,4 —
Moruabuyic
154 HIuno Ocnosa 30,0 0,5—1,0 0,1
155 I'pusHa OcHoBa 0,003 0,08 10,0
156 Hox > 10—20,0 09 .05
Tlocenenne
157 Pyuka ot cocyna OcnoBa 5-—10,0 0,009 —
158 Bpaciyer (dbparment) > 10,0 0,02 —
159 HaxkoHeuHuk cTpesbt » 10,0 0,05
MoruabHUK
160 Hox OcroBa 5—10,0 0,004
161 IMpeamer (¢pparment) > 0,7 0,6 —
162 Maacruna - > 20,0 0,05
IMocenenne
163 HakoneunHk xombs OcnoBa 10—20,0 0,01 0,2
164 Hox nBysnessuiinbii » 10,0 0,01 C,04
165 Hox onnosesBuiiHbIA » 10,0 0,05 0,7
166 Hox (0610MoK) » 0,005 0,007 0,005
167 To xe » 0,007 0,01 —_
168 Hox aByness. (oxucsen.) » 5—0,7 0,2 0,03
169 Tecno » 0,003 0,002 0,6
170 Hakoneunnk opyaus » 5—10,0 0,5 —
171 HaxoHeuHHK cTpesst » 3—50 0,3 0,03
172 MInno » 5—10,0 0,004 —
173 Kpiouok » 3,0 0,01 0,005
174 Kpuua (o610mok) » 0,001 0,3 0,2
ITocenenne
175 Brok OcnoBa 0,002 0,05 —_
176 IManactuna » 3-5,0 0,01 —_



[Tpoaonxenune TaGua 2

8 |l o Lol ulnl sl ulnl sl

JKaman-Ysen

0,01 0,003 0,001 0,002 — 0,02 0,001 — 0,01 -
. Ani6ac-Dapacu }
0,03 — 0,005 Cua. —_ 3.0 0,002 Cu. 0,008 0,1

~ Temup-Acray

i 001 — Ca. 0,001 — 0,008 0,5 — 0,01 0,3

* Kunauaw I

3—5,0. 0,06 0,02 0,008 0,003 .05 0,1 — 0,004 0,1
Cn. — 0,002 0,003 0,001 - 0,003 — 0,003 —
0,1 0,5 0,002 Ca. — 003 0,005 0,004 —
opranas-Byaak

0,01 0,04 0,001 0,01 — 08 0,5 0,003 9,001 0,1
0,03 0,3 0,003 0,003 — 0,007 0,008 0,002 0,005 —
0,05 0,006 0,02 Cua. — 0,008 0,006 Ca. 0,008 —
Yaraueka

0,01 — 0,001 Ca. — 0,005 0,003 » 0,005 0,1
3—50 0,2 0,3 0,004 0,001 0,3 0,3 0,001 0,03 0,3
0,5 0,03 0,005 0,003 0,001 0,04 0,8 — 0,03 05
Caprapn

0,1 0,1 — 0,01 0,008 0,2 0001 Cn 001 —

- 0,3 0,008 0,007 0,004 0,001 0,02 Ca. — 0,008 —
0,05 0,03 Ca. 0,005 0,002 0,03 6,001 Ca. 0,01 —_
0,1 0,005 — Cua. — 0,01 0,005 - 0,01 -
0,01 — 0,001 — — 0,004 0,006 - 0,003 —
0,1 0,002 Cu. 0,005 — 10 Ca. - —_ -
3,0 0,01 — 0,2 0,05 0,03 0,001 Ca. 0,01 -
3,0 0,04 0,003 Ci. - 0,05 0,002 - 0,01 —
0,4 0,03 0,005 0,004 — 0,01 0,01 - 0,002 —
1,0 0,8 0,001 0,002 — 0,005 0,003 - 0,006 —
0,05 0,2 0,005 0,001 — 0,007 0,001 - 0,01 —
0,01 — 0,06 — - 0,6 0,003 - 002 —
Yerb-Keneraft

Ca. - 0,001 Ca. — 0,02 0,002 - 0,005 —

0,2 0,1 Cn. — — 0,3 001  — 0,005 0,1



Yacrte 2. Onoxa paHHero xenesa

- ¢ Copepikanue
peaver Cu ) Sn I Pb Zn | As
1 2 3 4 5 6 7
Mormlbb.mn(
1 TosoBa Jocs OcHoBa  3—5,0 0,7 — 1—3,0
2 durypHasi NpoHu3b (OT Y3AH) »  3—5,0 0,002 — 0,056
3 Yauna ¢ ncanuei » 5,0 0,1 — 2,0
4 To xe » 3—5,0 0,05 — 0,08
5 IMpsxkka » , 0,04 — 130
6 » » 5—10,0 0,01 —  1-30
7 3epkaJjo ¢ OpHaMeHTOM » 3,0 0,01 — 1,0
] Yauiaa ctpeMeBHAHbIE » 0,8 05—1,0 — 3-5,0
9 To ke » 0,3 0,1 — 3-50
10 Ipsixkka » 5—10,0 0,1 0,03 1—-20
11 IpoHH3b nyroBHUEBHAHAS » 5—10,0 0,06 — 03
12 Basiwka-nyrosuuna » 5—10,0 0,7 — 08
13 » » 3—5,0 1,0 0,6 3—5,0
14 » » 5—10,0 0,7 — 03
15 O6oiiMouka » 5—10,0 0,2 — 1—3,0
MoruJibHUK
16 Hox oanHo/e3BHiHHBL OcHoBa 1—3,0 0,3 — 3—5,0
17 To xe » 5—10,0 0,02 — 0,5
18 Koctbliex (o1 mosca) » 3,0 2,0 — 0,3
19  Hakoneunuk ctpean! (ZBymne- » 3—5,0 0,6 0,01 03
phIi)
20 To xe (Tpexnepbli) » 1—3,0 0,1 — 04
21  To xe (aBynmepbiii BTYJbY.) > 0,005 0,003 — 3—40
22 OGoiiMouka ¢pHurypHas (or mosca) » 5,0 1,0 — 0,3°
23  TlpoHusb-Gycuna (0T y3abl) » 1-3,0 0,03 — 0,5
24  3epkajio C OpHAMEHTOM “» 3—5,0 1—2 1—5,0 0,06
25  Ilpsxka durypuas (ot mosca) » 5—10,0 3—50 — 06
26  IlpoHusb-Gycuna (ot yaaml) » 5—10,0 0,06 — 08
27 OGoiimouka ¢urypHasg (or moa-
ca) » 5—10,0 3,0 0,01 09
MorHuuibHHK
28  HakoHeunnku crpes: OchHoBa 1,0 0,09 — 1—-3,0
29 TPEXJIONaCTHbIe » 3—50. 1,0 — 1—2,0 .
30 BTY/1b4aThle » 0,03 0,05 — 5—10,0
MorujibHuK
31 IIpounsp ¢urypuas (ot yaast) Ochosa 5,0 1,0 — 3—5,0
32 Basuka » 5, 0,5 — 1—2,0
33  TIlpouusb (ot y3asi) » 5—100 05 0,4 1,0
34  Ilpsixkka nognpyxuas » 10,0 0,09 — 1,0
35  Buswmka Kpyraas » 1—3,0 0,03 — 0.6
36 Ko3sen Ha AByKO/IbY. OCHOBe » 3—5,0 0,1 — 0,7



Nponoaxenne taba 2

3sieMenToB, %

Sb | Bi Ni_ | Co Fe Ag | Au _|Cr |P

8 | o9 0 | 1 12 3 | 14 | 15116
Tacmona [
0,02 0,06 0,001 0,001 0,01 0,005 — 0,005 0,2
0,007 0,002 — — 0,006 0,001 — —_ -
0,3 0,03 0,005 0,002 0,004 0,006 Cn. 0,004 —
0,03 0,01 0,001 0,003 0,05 0,001 — 0,003 —
0,01 0,004 0,02 0,005 1,0 0,001 0.002 0,003 0,1
0,02 0,005 0,007 0,002 0,008 0,003 — 0,005 —
— 0,005 0,003 Ca. 0,2 0,004 0,001 0,004 0,2
0,01 0,004 0,003 0,001 0,3 0,002 e 0,005 —
0,03 0,005 0,001 — 0,5 0,003 Ca. 0,002 —
0,003 0,003 0,006 0,004 0,3 0,004 — 0,005 —
Cn. 0,002 0,002 0,001 0,001 0,007 — 0,002 —
0,05 0,05 0,003 0,001 0,01 0,003 0,001 0,003 —
0,2 0,07 0,008 0,003 0,6 0,006 — 0,004 —
0,07 0,01 0,003 — 0,003 0,004 Ca. 0,007 —
0,05 0,003 0,005 0,002 0,03 0,004 — 0,006 Cu.
Tacmoana II
0,07 0,003 0,03 0,006 0,02 0,1 — 0,005 —
0,005 0,001 0,002 0,001 0,01 0,1 — 0,003 0,1
10,004 0,02 Cn. — 0,005 0,005 — 0,003 —
0,006 0,004 » — 0,003 0,006 - 0,005 —
Ca. 0,005 — — 0,005 0,003 — 0,005 —
0,007 0,03 0,002 0,004 0,007 0,001 — 0,006 0,3
0,005 0,01 — - 0,4 0,001 — 0,001 1,0
0,003 0,004 0,002 0,002 0,001 Cn — 0,002 —
— 0,003 0,001 0,001 0,007 0,001 — — 05
0,5 0,1 0,001 — 0,003 0,002 0.002 0,004 2,0
0,006 0,01 0,003 0,002 0,002 Cn. — 0003 —.
0,2 0,1 0,002 0,001 0,004 0,005 — 0,004 30
Tacmouna 111
0,03 0,01 Ca. — 0,003 0,002 — 0,005 Cu.
0,5 0,1 0,01 0,005 0,004 0,003 — 0,006 0,2
0,05 0,3 0,005 0,004 0,3 0,003 — 0,005 —
Tacmona V
0,01 0,002 0,003 0,003 0,04 0,005 — 0,003 —
0,005 0,04 0,001 — 0,005 Ca. — 0,003 —
0,003 0,06 0,001 0,001 0,05 0,003 0,002 0,004
0,05 0,007 — — 0,06 0,002 — 0,005 0,1
0,003 0,02 — — 0,002 0,001 0,001 0,001 03
0,005 0,006 — — 0,07 Ca. — 0,002 0.2



1| 2 3 | 6 | 7
Ll i MoruabHuk
JIOKOJIbYHK OcuoBa 3—5,0 — 1—3,0
Ko » » 3—5,0 — 08
» » l'—"2,0 - 0|4
BopBapka ceMurpaHuas » 5—10,0 —  5—100
IMponuss durypHas » 5—10,0 — 0,08
Bopsapka » 0,5 — 350
BJasixa-npouusb > 3—5,0 3 — 1-3,0
Yauna cTpeMeuKkoBHHbIE » 1,0 1,0 — 3—-5,0
Yauaa ¢ opHaMeHTOM » 0,9 05 0,05 5,0
To xe » 0,01 0,0 — 350
Yauaa. ctpeMeuKoBHAH ble » 0,8 0,2 — 1,0
Yauna xoapuatble » 4,0 0,1 — 20
Tpsixkka noAnpyxHas » 5—10,0 0.4 — 05
O6oitMa ¢urypnas » 5—10,0 0,6 — 09
Hpouusp ¢urypuas » 5—10,0 0,1 — 1,0
To xe » 5—10,0 0,2 — 1,0
Basixa kpyraas » 3—5,0 0,3 0,01 5,0
Yauna crpeMeBHAHbIE » 5,0 0,2 Ca. 0,04
To xe » 3—5,0 0,1 — 03
Morunbuuk
Hox oaHone3BHIHbBI OcHoBa 0,7 0,06 — 20
IMponu3sb-nyrosuua » 1-3,0 0,03 0,05 0,9
Moruabunk
Hakoneynnk ctpeast pomGosuan. Ociiosa 1,0 0,9 0,03 08
BTYJ/IbY.
To xe » 3, 0,2 0,05 5,0
Hakouneunuk tpexnepsiit BTyabi. » 0,07 08 — 0
To xe » 0,2 0,2 — 0,2
» » 1—2,0 0,05 — 1—3,0
» » 5—10,0 0,007 — 0,6
» » 3—5,0 0.8 — 3—5,0
» » 0,7 0,5 — 3,0
> » 0,8 0,6 — 0,04
Haxkoneunux CTpeJbl ABYXMepbii » 10,0 0,3 — 0.05
Yepelk.
To xe, Tpexnepsiit uepewr. » 10,0 0,7 — c.07
To xe » 10,0 0,03 o 0.3
To xe, aBynepbiii BTyJiby. » 10,0 0,4 0,1
To xe » 10,0 0,1 — 1,¢
To ke, BTy.ibY. ¢ wHnom » 10,0 0,7 601 G353
To xe » 10,0- 0,2 - 0.3
3epxkasio ¢ duryphoit pyukoit » 3—5,0 0,8 — 3—5,0
Baswka ¢urypHas » 0,01 0,1 --  3-50
Ipouusb ¢urypuas » 0,3 0.2 — 003
Hox oaHoseaBuitHbiii » 3—5,0 0,0 — 03



[Tpoaonxenune Tabua 2

g8 1 o9 10 11 12 13 | 14 |15 16
Tacmona V
0,007 0,005 — — 0,01 0,005 0,005 —
0,003 0,003 0,001 —_ 0,005 Ca. — 0,003 —
0,003 0,04 — — 0,005 N — 0,001 0,1
0,005. 0,003 0,001 — 0,03 0,003 0,001 0,003 0.1
Cu Ca. 0,5 0,3 0,5 0,004 — 0,003 0,2
0,007 0,02 0,005 0,003 0,002 0,002 — 0,003 0,1
0,007 0,06 0,002 Cir. 0,01 0,007 — 0,004 0,1
0,01 0,02 — — 0,001 0,001 Can 0002 —
0,004 0,01 0,007 0,004 05 0,003 0,002 0,005 —
0,003 0,02 — — 0,3 Cn. — 0002 —
0,002 0,03 0,003 0,001 0,02 Cn. — 0,004 05
— 0,3 0,002 0,003 0,01 0,005 — 0,002 -—
0,03 0,003 Ca. Ca. 0,02 0,004 0,001 0,003 —
0,01 0,3 0,003 0,005 0,7 0,003 Ca. 0005 —
0004 003 0,001 — 0,01 0,002 — 0,003 —
0005 0,06 Cn. — 0,003 0,001 — 0,005 e
0,04 0,008 0,006 0,003 0,04 0,002 — 001 —
0002 0,005 0,01 0,03 0,07 0,002 Cr 0,007 —
0,003 0,004 0,005 0,005 0,008 0,003 — 001 —
Tacmoaa VI
0,003 0,006 0,006 0,004 0,5 Cn. Ca. 0,003 08"
0,03 0,005 Cn. — 0,007 » — 0001 —
Kapamypys [
— 0,005 0,002 0,001 0,6 0,001 Ca 0005 —
0,06 0,4 0,005 0,001 0,2 0,002 — 0,006 —
0,02 0,3 0,001 0,003 0,003 0,001 — 0005 —
0,2 0,003 0,008 0,003 0,007 0,003 — 0006 —
0,1 0,1 0,007 0,005 0,005 0,003 — 0,005 04
0,005 °0,2 Ca. — 0,005 0,002 — 0003 —
0,005 0,3 0,006 0,001 0,003 0,004 — 0,008 05
Ca. 0,01 0,02 0,004 05 0,003 — 001 —
0,03 — 0,005 0002 0,004 0,002 — 0001 Cux.
Cua. 0,03 0,001 — 0,003 0,001 — 0003 —
0,08 0,05 0,001 0,002 0,002 0,002 — 0,005 Ca
0,1 0,02 0,003 0,001 0,003 0,001 — 0002 —
0,2 0,03 0,003 0,002 0,004 0,002 — 001 03
o 0,07 0,002 — 0,07 0,001 — 0,006 0,1
0,8 0,006 0,001 — 0,003 0,01 — 0003 03
0.5 0,008 0,001 — 0,002 0,008 — 0,002 02
0,004 0,03 0,005 — 0,003 0,003 0,001 0,005 —
0,03 0,02 — 0,002 0,03 0,003 0,002 0,002 —
0,04 Ca. 05 0,03 0,04 0,005 — 0004 —
0.05 0,008 0,002 0,001 0,003 Ca. — 001 —

183



1| 2 | 3 | 5 6 | 7
MOTHJbHHE
78 Basxa co cueHoi 60pb6bt OcHoBa 0,1 — 0,5
JKHUBOTH.
79  HaxoHeuHHK cTpeJibl Tpexie- » 0,08 0,1 5—10,0
pHIft BTYJIBY.
80 To e, ABymepHil BTY.bY. » 0,3 — 03
Moruabnuk
81  Hakaaaka ¢durypnas OcnoBa 0,3 0,05
52 3epkano (¢parmeHr) » 0,3 — 0,005
83  HaxoHeuHHKH cTpeabl Tpexme- » 0,09 — 03
pHIf YepelIk.
84 To xe » 1—3,0 — 0,03
MoruabHuk
85  Hox maccusHbifi (opHament)  Ociosa 0,3 — 0,01
86  Hox ogHosNe3BHHHBIN > 0,07 - 0,006
87  Hakoueunuku crpen » 0,4 —  3-50
88  To e, Tpexnepble uepeLikK. » 0,05 — 03
89  O6oiiMouka » 0,07 — 0,02
90 O6oiima noscHas » 2,0 — 08
91 To xe » 0,007 - —
Moruabink
92  Ilpaxxka c ronoskaMHu ko3nos  OcHoBa 0,2 — 350
93 Basimika HapeMmeHHast » 0,8 —  3-5,0
MoruabHuK
94  Ilpsxka OcHoBa 0,008 — 06
96 Yauna crpeMeBHAHblE » 0,07 — 40
95 Jeranb KOHCKO# y3Abl » 0,02 — 20
97  TIlponusp > 0,01 — —
98 » » 0,02 — —
99  Basuxa . » 0,03 —  1=20
100 » » 0,03 — R
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9 | 10 1 2l 13| 1| 15] .

0,01 0,003 0,003 0,006 0,002 0,001 0,003 0,1

0,1 0,006 0,002 0,02 - 0,003 — 0,008 Cu.
0,003 — — 0,2 0,005 — 00602 —
pmanGer I
0,05 0,03 0,008 0,004 0,005 — 0,007 0,1
0,005 0,005 0,004 0,5 _— 0,002 — 06 —
0,3 0,005 0001, 02 0,005 — 0,004 04
0,002 0,01 0,004 0,1 0,006 — 00 —_
pmanber 1V
0,02 0,03 0,03 0,001 Cn. — 0002 —
0,006 001 0,007 0,005 Ca. 0,002 0,05 0,1
0,05 0,002 0,002 0,003 0,003 — 0,02 —
0,02 0,003 0, 002 0,005 0,004 — 0,007 0,2
0,03 0,007 0,003 0,002 0,001 0,003 0,001 —
0 001 0,05 0,03 0,003 36,0 — 0001 —
0,03 0,01 0,006 30,0 — - —
0,03 0,003 — 0,1 0,005 — 0002 —
0,03 0,004 —_ 0,01 0,001 0,001 0,001 0,3

0,02 0,008 0,003 0,6 0,01 0,006 0,005 —
0,2 0,005 0,002 0,01 0,01 0,003 0,093 0,1

0,3 0,004 (0, 0,005 0, 02 0, 001 0,002 —
0,005 0 00] — 0,2 0,007 — 0,3 —
0,004 0,001 —_ 0,03 — - 0,682 —
0,08 0,002 — 0,02 — - 0068 —

0,04 0,003 0,008 0,06 Ca. 0,008




Ta6auua 3. PeayabTaThl CNeKTPaJbHOro aHaAusa (MoJayko
¢ nocejeHuii, BHPaGoTOK u pyAHHKOB LleHTpadbHoro

. Copepxa
'2‘} O6paser AcpTiante
1 Cu Sn Pb_|2Zn |As
1 2 3 4 5 6 |7
[Mocenenue
1 Pyz;a MaJlaxuToBasi (oxeJses- 5—10,0 0,001 0,8 0,9 0,03
HEH.
2 Pyna masnaxurosas 5—10,0 — 0,05 3—5,0 0,01
3  To xe 10,0 — 0,2 0,5 0,06
4 Pyna majaxuT-a3ypHTOBast 30 — 0,06 1,0 3,0
5 To xe 5—10,0 — 0,03 5—10 0,01
6 Pyna xynpuroBas (njas.J.) 50,0 Ca. 5—10,0 20—30,0,03
7  To xe (c BKJI. Menu) 20,0 0,001 10,0 20—30 0,05
8 Pyna mepnHas 1—3,0 — 0,2 0,5 0,4
9 To xe (c Gaeckom) Ocnosa 0,001 5,0 10—200,3
10  Meanas 3eneHb » — 0,02 20,0 0,04
{1  Pyaa mexHas (OLIIAaKOBaH.) » 0,002 10,0 10,0 0,03
12 Pyna c¢ cunbio 3,0 0,01 0,4 0,3 0,07
13 Pyna xynmpur. (naaJeH.) 50,0 0,03 10,0 40,0 0,06
14 . Pypa asypur. (c 61eckoM) Ocnosa  — 0,08 06 0,05
15 Pyna mexHas ¢ nopoaoi » 0,06 0,2 10,0 0,05
16 Pyna meanas (Goraras) » 0,005 5,0 10,0 0,2
17  To xe » 0,3 0,8 1-—3,0 0,01
18  To xe (pbixaas) 50,0 — 0,6 50,0 0,3
19  Pypa xynmpHT. (OLIJIaKOBaH.) 30,0 0,005 20—30,0 20,0 0,1
20 Pyna asyputoBas Ocnosa . 0,7 0,006 0,4 0,03
21 To xe » — 0,001 0,05 0,08
22  CamopoaHasi Melb » — 0,001 0,01 001
23 Pyna ¢ BKJIOYEH. Melu » Ca. 0,009 — 0,03
24 Pyna asypuroBas (meub 1) » 0,08 0,3 06 0,01
25 Pyaa manaxuroBas (neub 2) 50,0 — 0,9 50,0 0,03
26 To xe (neyb 3) 50,0 — 0,8 50,0 0,03
27 Pyaa asypHrtoBas (meup 5) OchoBa 0,5 3—5,0 20—30 1-—3
28 To xe 5—10,0 — 0,5 20—30 0,02
29 CamopoaHas Mezxb OcHoBa  — 0,001 001 —
30 Pyna ManaxutoBast 3—5,0 — 0,5 5—10 0,01
31 To Xe (0XKeJe3H.) 5—10,0 0,001 0,8 0,9 0,03
32 To xe 5—100 — 0,05 3—5,0 0,01
33 Pyna a3ypuT-MajaxutoBas 3,0 Cn. 0,06 1,0 3,0
34 To xe 5—10,0 — 0.03 5—10 0,05
35 Pyna mManaxvrosas 10,0 — 0,2 0,5 0,01
36 To xe 3—50 Cn 3—5,0 10,0 0,08
37 Pyna c BKJIOYEHHEM MelH 5,0 — 0.8 5—10 0,01
38 To xe 5,0 - 5—10,0 10—20¢,5
39 » 3—5,0 — 5—-10,0 10—20 0,7
40 Pyaa co waakom 3—5,0 1,c 5—10 0,01
41 Pyaa asypur. (Ouiakos.) 3—50 Cu 2--5,0 10—20 0,3
42 To xe 5—10,0 — 1,0 10—20 0,02
43 Pyna MeqHas (owJakoBaH.) 5—10,0 0,001 1—3,0 10—20 0,05
44  Pyna kynpuToBas 5—10,0 0,001 1—30 10—20 0,05



JIHUECTBEHHOT0) PYAHBIX OCTATKOB, WIIAKOB U  MHHEPaJoB
asaxcTana (snoxa G6poH3bl)
3JIEMEHTOB, %
Sb Bi Ni Co Fe Ag Au Cr P
'8 9 10 11 12 13 14 15 16
Aracy ‘
—_ 1,0 — — OcHoBa — — 0,003 0,3
- — — — — 0,5 — — 0,007 —
— — — — 0,1 — — 001 07
0.5 — 1,0 0,8 10—20,0 — — 0,008 0,5
b — — — — 0,6 — — 001 0,1
— 0,003 0,03 0,002 30,0 — — 0,002 03
— — 0,006 0,003 30,0 — — 0,002 0,1
0,06 — Ca. 0,001 5—10,0 0,001 — 0,002 —~
— — 0,005 0,002 30,0 — — 0,005 —
0,002 0,004 Cu. — 5—10,0 0,007 0,001 0,01 —
— — 0,007 0,006 0,003 Cu. — 0,008 0,1
0,005 0,8 — 0,001 30,0 0,005 — 0,005 —
— — 0,009 0,006 20,0 — — 0,005 0,3
0.3 — Ca. 0,001 0,5 0,03 — 0,006 —
Ca. — 0,007 — 1,0 0,003 — 0,009 0,1
— 0,003 0,005 — 5—10,0 0,001 — 0,008 0,2
0,2 0,006 0,001 5—10,0 04 — 0,005 0,3
— — 0,003 0,005 20,0 — — 0,002 —
— 0,01 0,01 0,008 1,0 0,002 — 0,006 —
i — 1,0 — — 0,8 0,1 — 0,005 0,4
?,5 — — — 0,005 — — 001 06
¥ — — Cu. — 0,002 0,03 — 0,01 —
— Ca Ca. — 20,0 0,001 — 0,01 —
_ 0,3 0,001 — 20,0 0,001 — 0,005 0,1
- — — 0,002 1,0 —_ — 0,007 0,3
— — 0,007 — 1,0 — — 001 0,1
— 1—2,0 — 0,001 20,0 0,1 — 0,003 1—30
— 0,005 0,005 0,002 10,0 0,002 — 0005 —
— 0,003 0,001 0,001 1,0 0,003 — 0,003 0,1
— —_ 0,003 - 0,001 Ochosa 0,001 — 0,006 —
— 0,7 0,001 — » 0,001 — 0,005 03
- 0,001 Ca. — 0,5 Ca. — 001 —
0,5 0,005 1,0 0,5 5—10,0 0,001 — 0,008 05
-— — — — 0,6 Ca. — 0,01 0,1l
0,006 — — 0,1 0,002 — 001 07
Cua. — 0.008 0,004 OcHoBa 0,001 — — 0,8
— — - — » Ca. — 0,006 1,0
0,02 Ca. 0,005 0,08 » 0,002 — 001 05
0,01 — 0,002 0,1 > 0,001 — 001 1,0
- —_ 0,002 0,002 » 0,001 — — 0,1
0,007 0,002 0,05 0,003 » — — 0,005 03
—_ — 0,01 0,005 » 0,001 — 001 02
— 0,001 0,02 0,007 » Cn. — 001 05
— — 0,02 0,005 > — — 0,007 0,3



1| 2 | 3 | 4 | 5 | 6] 7
45 Pyna Kkynpur 5—100 — 0,3 0,6 0,4
46 To xe 5—10,0 — 1—-3,0 0—200 006
47 To xe .80 Ca. 1,0 0—200 0,03
48 Pyna ¢ XxpH30KOJIOH 5—10,0 0,001 0,063 — Cu.
49 Pyna Geanas 0,005 0,002 0,006 —_ _—
50 Pyna mejiHas c GieckoM 5—100 0,005 0,5 0,2 0,04
‘51 To xKe, ¢ a3ypur. (oxed.) 1—3,0 0,007 1.6 0,1 0,04
52 To xe 1,0 0,007 0.4 0,06 0,005
53 Pyaa manaxutoBas (u3 meyn) Ocuosa 0,01 0.3 1—-3,0 0,09
54 To xe » 0,04 0.6 5,0 0,06
55 Pyna c MuHepas. MeaH » - 0.1 1,0 0,01
56 To xe » — 0,08 0,6 1,0
57 Pyna asypuroBas > — 0,3 3—5,0 0,01
58 To xe . » — 0,1 3—5,0 0,02
59 Pyna rtemnas c Oneckom (43

TnevH) OchoBa  — 0,2 3—50 —
60 Pyna mennas o I — 0,6 5—10 —
61 To xe » — 0,003 0,01 0,02
62 » » — — 0,0t 90,02
63 » » — Gaiosa 10,0 0,08
64 Pyna meaHas (omeneaﬂe}!) » 0,03 » 20,0 0,1
65 To xe » 0,02 0,3 3,0 0,08
66 CaMoposHas Melib » — 0,008 — 0,01
67 Pyna ¢ xpu3okoJnoit 10—20,0 5—10,0 0.8 0,01 —
68 To ke 0,8 0,008 0,3 0,1 0,09
69 Pyna mennas c 6JIeC}\OM (oxc-

JIE3H.) 0,001 0,005 0.004 — 0,04
70 To ke 0,001 — Ca. — 0,02 .
71 To ke (oiaKoBaH.) 0,003 — 0,02 —_ 0,04
72 Pyna kynputoBasi (nsiaBjed.) 50,0 — 5—10,0 20—30,0 0,03
73 Pyna kynpHr. ¢ Meabio 20,0 Ca. 10,0 20—30,0 0,05
74 Pyna mennas c GieckoM OchHoBa 0,001 5.0 10—20,0 0,3
75 Ilnak (TeMHO-KpacHHI) 0,5 0,00] 0,4 0,3 0,01
76 lnak ¢ MajaxHTOM 3—50 Ca. 3—-5,0 100 0,08-..
77 Ilnak ¢ 6neckoM (KOpHYHeB.) 1,0 Ca. 5—10,0 100 0,01
78 To Xe (TeMHO-KpacH.) 3,0 — 3,0 3—5,0 0,01
79 Illnak (cBeTJ0-KOpPHUHEB.) 5,0 — 3.0 3—5,0 0,07
80 Hlnak (TeMHO-KOpHYHEB.) 5,0 — 5—10,0 ICe 0,05
81 Hlnak (TemHo- KpacHblf) 5,0 — 0,8 3~5,6 0,01
82 - Ilnak c pynoit (KopHuH.) 0,005 — Cu. 5—10,0 —
83 IInak co crenku neyn (yepueri) 0,001 — 0,001 — —
84 To xe 0,002 — 0,001 — —
85 » 0,005 — 0,001 ~ —_
86  Ilnak (xenro-cepiii) 0,3 — 0,4 — 0,05
87 Hlnak ¢ GaeckoM (depHbii) 0,4 — 5, 9,3 0,01
88 IInak (4epHbli) 3.0 —_ 0,3 5—10 0,1
89 lnak ¢ pyaoi (KopHyH.-yep- '

HBlH) 50 - 5—10,0 05
90 To e (TeMHO-KpaCHbI) 0,5 — 0,005 10—20 0,7
91 Illnak ¢ MeaHOM 3e/1eHBIO 1-3,0 — 2,0 — —
92 IInak (TeMHO-XeThiil) 3—5,0 — 1,0 10—20 0,01
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| o I 10 ] uu | 12 | 13 | 1]l s
0,001 0,008 0,001 0,7 0,003 — 0,008 0,1
= 0,005 0,003 OcuoBa 0,001 — 0,005 0,3
— 0,002 0,001 » 0,001 — = 03
— — — 0,005 0,002 — 0007 —
— — - 0,5 L= —_ — —
0,3 — — Ocnosa 0,003 — — Cn
0y5 - - » 0,00! - - -
02 — — 1,0 0,003 — — —
1,0 — - Ocuosa 0,001 — — 04
1,0 — -— 10,0 0,003 — — Cu.
— - — OctoBa 0,002 — 0,002 —
— — » 0,005 — 0,007 —
—_ Cn. 0,001 > — — 0,006 —
— 0,00 0001  1-30 — - 0005 —
— 0,001 - 0,7 — — " 0002 —
— Cn. — 1.0 = — 0002 0,1
— — — 0,3 . — — 0,003 0,2
—- — — 0.5 — — 0005 01
0,005 0,003 0,001  Ockosa 0,001 — — Ca
0,007 0,005 0,008 » 0,002 — — Ca
— —_— J— » — —— —_ f—
0,001 — 0,001 0,01 0,002 -—- 0,006 —
0,003 —_ — 0,4 0,004 — — 03
1, — — 0,2 Cu. — — 04
- — 0,003 OcHeBa — - 0,001 —
— — . » — — 0002 —
— — — » — — 0002 —
0,003 0,03 0,01 » —_ — 0,003 0,3
— 0,006 - 0,005 > — -— 0,003 0,1
0,005 0,004 0,006 5—10,0 0,001 -- 0,002 Cn.
— 0,004 0,02 OcHoBa — — — —
— 0,004 0,08 » — —_ — 1,0
—_ 0,005 0,05 » — — — 02
0,001 0,005 0,03 » 0,001 — — 0,
— 0,007 0,01 » — — — 03
— 0,001 0,02 » — — 0005 02

0,001 — — 5—10,0 — — 0,003 1-30
Ca. 0,002 Ca. 5—10,0 Ca — 0,008 0,1
— 0,003 Ca. 5—10,0 Cn — 0,005 0,1
— 0,005 0001 05 — — 0,006 0]
— 0,001 Cn. OcHosa — — 0,004 0,5
0,001 0,03 0,6 » — — — 02
Cu. 0,001 0,2 0,3 0,002 — — 0,1
— Ca — OcHoBa — — 0,004 02
— 0,005 0,03 3—5,0 — — 001 05
— 0,001 — OcuoBa  Cu. — 0,006 0,1
0,002 0,01 » — — — 0,2
0,002 0.002 0,003 » Ca. —_ —_ 0,1
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N

93 Hlnak (Gaecrsie-4epHbli) 3—5,0 0,002 3—5,0 5—10,00,3
94 Hlnak c seqeHblo (TeMHO-Kpacu.) 50,0 Cn. 1,0 20,0 0,02
95 IInak Gnectsiuuii (TeMHO-KO-

pHUH.) 50,0 — 1—-3,0 20,0 0,05
96 To xe 5—100 — 1--3,0 10,0 0,05
97 Inak c pyno#t (TeMHo-KpacH.) 1—3,0 — 1,0 10—20,0 0,02
98 Ilnak ¢ MeaHoit senenbio (yepH.) 5—10,0 — 0,3 10—20,00,4
99 HInak (cBeT/I0-KOPHYHEBDIH) 3—5,0 Cu 1--3,0 10,0 0,05
100 To xe 3—50 Cu 3—5,0 10—20,00,03
101 lnak ¢ Meapio (4epHbil) 3,0 — 1,0 10—20,0 0,01
102 Wlnak (uepHsiit) 5—10,0 — 0,03 6,6 0,01

0,8 . 0, 0,02

103 llnak ¢ 6neckom (TeMHo-kpacH.) 0,5
5—10,0 10—20,00,7

104 lnak ¢ pynoit (temHo-kpacu.) 3—5,0 —

105 Hlnak (xenTbiit) 1,0 0,004 1—-2,0 0,07 0,07
106 lnakoBuaHas Macca 30 - 0,3 1—3,0 0,04
107 Kpemenn 0,03 0,001 0,008 0,06 —
108 Hlnak (oxkenesnen.) 0,005 — — — —
109 Hlnak (¢ BKJIOYEH. MexH) 10—20,0 Cu. 5—10,0 10,0 0,04
110 llnakosuanas macca 3,0 — 0,3 2--5,0 0,04
111 Hlnak ¢ BKJIIOYEHHEM MeaH QOcHoBAa  — 0,2 5—10,00,01
112 Ilaax (Geaubii) 0,006 0,003 0,002 - —
113 llnak (c MexH. 3eeHbIo) 1,0 0,001 0,2 0,1 005
114  Illaak oxenesnen. 1,0 0,004 1—2,0 007 005
115 Waak c pynoi 1—3,0 0,001 0,05 03 001 _.
116 Ilnakosuanas Macca 0,08 0,005 0,01 1-30 —
117 lnak ¢ pynoit 5,0 — 0,5 1,0 0,01
118 liInak ¢ moponoii 0,1 0,05 0,03 0,05 Cua.
119 Ilnak ¢ pyaH. BKIOYEH, 1,0 0,602 0,5 03 005
120 [llnakoBugHAs Macca 0,5 — 1,0 1,0 —
121 . To xe 0,7 0,003 0,7 07 03
122 llaak (oxese3neH.) 0,3 — 0,03 -
123 To xe 0,05 — 0,05 0,01 —
124 Illnak ¢ cuubio 3—5,0 — 0,3 0,05 0,01
125 To xke 0,2 — 0,05 0,02 -
126 Ilnak TemHbll (myssipuathit) 0,3 — 0,07 0,02 0,01
127 lnak c pyno# 0,005 — J1. — —
128  Inak cBeTs0-KOpHYHEB, 1,0 Ca. 3,0 5—10,0 —
129  Ilaak temHo-cepHit Ca. 0,01 - - —
130, To xe 0,7 0,005 — — 0,01
131 Mnak (TeMHO-KpacHHi) 0,3 0,001 0,5—1,0 1,0 —
132 . Inak (uepubii, ¢ 6aeckoM) 0,5 — 0,00 — 0,02
133 Hlnak (C py}.‘[oﬁ) 0,2 - 0t5—l,0 0’7 0’01
134 Mlnak (6enubii) 0,001 0,001 0,02 0,01 —
135  To xe 0,003 — 0,001 — —
136  Llnak (oxeneanex.) 0,05 0,001 0,01 0,05 Cu.
137  Illnak c mopoxoi 0,03 0,002 0,03 0,02 0,05
138  IlnakoBuanas Macca 0,005 — 0,05 0,05 —
139 To xe 0,004 — — 0,01 0,0t
140 » 0,4 0,001 0,1 0,05 0,01
141  WMaak (uepubilt, creknoBuan.) 0,6 — 0,2 02 0,02
142 To xe 0,5 — 0,07 0,03 0,01
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[ 15 |

11 12 13 | 1
0,05 » — — 0,005
0,01 » — — 0,01
0,02 » — — 0,0t
0,02 » 0,003 — 0,007
0,03 0,07 0,001 — —
0,008 OcHosa 0,001 — 0,008
0,005 > — — 0,05
0,03 » — — —
0,01 » Ca. — —
— 5-10,0 — — 0,008
0,003 3—5,0 — — 0,002
0,1 OcHoBa — 0,0t
0,005 » 0,001 — 0,01
0,005 6—3,0 Cn — 0,003
— 4 _ — .
0,001 OcHoBa — — 0,007
0,004 » 0,001 — 0,005
0,005 5—10,0 0,001 — 0,003
0,003 1,0 — — 0,002
0,001 3—5,0 — — 0,005
0,003 5—10,0 0,001 — 0,001
Ca. OcuHoa 0,002 — 0,01
0,005 » 0,001 — C—
0,002 3—5,0 0,002 — 0,003
Cu. OcHoBa 0,003 — 0,006
0,002 — Ca. — 0,002
— — Ca. — 0,005
0,003 — —_ - 0,003
— — 0,001 — 0,004
— — 0,003 — 0,004
0,001 — 0,002 — 0,005
0,001 3—5,0 0,002 == 0,003
0,003 3—5,0 0,003 - 0,002
0,002 X 0,005 — 0,005
— OcnoBa 0,001 — 0,004
0,005 > Ca. — 0,005
— 10,0 — — 0,005
0,001 10,0 Ca. — 0,003
— Ocnosa 0,001 — 0,001
- » 0,001 — 0,01
- 3—5,0 0,005 —  0,005.
— X 0,002 — 0,004
0,03 3,0 0,003 — 0,005
0,001 Ocnosa 0,001 - 0,01
0,003 » Cua. — 0,002
— » 0,001 — 0,003
Ca. » 0,002 — 0,003
0,001 5—10,0 0,001 — 0,002
Ca. 10,0 0,003 — Cn
0,002 5—10,0 0,001 — 0,001
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1 2 | 3 | ¢« | 5 | 6!l 7
143 Ilaak ¢ MeaH. 3e/eHbIO. OcnoBa — 0,4 0,5 0,01
144 To xe 10,0 — 0,003 — 0,02
145 » OcHoBa — OcHosa Il.o. —
146 » » — » » 0,01
147 Wnak (TeMHO-XKeJThlil) 0,001 — — — —-
148 To xe 0,002 — — — -—
149 lnak (xopHuHeBblil) 0,01 — 0,003 — —
150 To xe 0,005 — — - -
151 lnak (TeMHO-KpacHbIii) OcHoBa — Ocnosa 20,0 0,1
152 To xe » — » 10,0 0,05
153 » » — 0,001 .03 0,07
154 Wlnak (uepHbiit ¢ Greckom) » — Ocuosa OcHoBa 0.2
155 Illnak ¢ MHHepaa. meau » Co. 0,4 » 0,3
156 To xe » 0,002 ; 03 — 0,02
157 » » 0,001 0,1 0,03 0,0t

Pynuuk
158  MeaHas 3ejeHb OcHoBa  — 0,001 0,2 0,05
159 Pyna ¢ MegHoit 3eeubio » — 0,04 0,2 0,05
160  Pyna 6enHas 1—-3,0 — 0,1 03 0,03
161  To xe 0,6 — 0,03 0,2 -
162 » 0,7 — 0,02 0,1 —
163 » 0,1 — 0,02 0,1 —
164 Pyna ManaxuroBas 5—10,0 — 0,07 0,7 —
165  To xe 3—5,0 — 0,6 0,8 0,03
166 » 3—5,0 — 0,5 0,5 0,01
167 » 3—5,0 — 2,0 3—5,0 0,01
168  Pyaa ¢ xpH3oKoJI0# 1,0 ~- 3,0 0,8 0,5
169 Pyaia c MuHepa/l. meiu 50,0 Ca. 0,0t 500 08
170  Pyza caypuroBas 3—5,0 - Ca. 10,0 —
171  Kpewme:s 0,03 0.001 ,008 0,06 0,03
172 Pyvza nynpdrosas 0,8 -— 0,05 0,8 —
173 To xe 1,0 - - 0,02 0,1 0,02

Pyauuk
174  Pyaa asyputoBas 3—5,0 6.00l 1,0 3—5,0 0,01
175 Pyia MciaxuroBas 10,0 -— 3,0 1—3,0 0,01
176  Pvia ¢ xpuH3okomioi 1,0 0.002 1,0 0,7 —
177 To ae 0,5 ¢,003 0,5 0,2 —
178  Pyia Kynpui-Manaxur. 1,0 o 2,0 1-3,0 —
179  Pyna Manaxur -asypHr. 1—2,0 0,001 0,001 1,0 —
180  lnak TeMHO-KOPHYHEBHIA 3,0 0,002 0,8 0,1 —

Pyauuk
181  Pyna asyputoBas 50 0,001 0,001 - -
182 . To xe 10,0 0,002 0,001 — -
183 Pyna manaxuroBas 3,0 0,003 0,002 — -
184  Pynma c XxpH30KOJIOH 3—5,0 Cn Cn. 09 002
185 Pyna asyput-manaxur. (oxe-

nes.) 1-30 — » 35,0 Ca
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8 | 9 o | n 2 | 13 | 1 lis]s
- — — — Ocnopa  -— — — -
— — -— J— 0’5 —— —_— —_— —_
- — — — OcnoBa — — -
— —. — — » — - — —
— — — — 0,1 — _ - —
— — — — 0,7 — — 0002 —
— — 0001  — 1-50 — — 0008 —
— — 0,003 1—5,0 — — 001 -
— - — 0,003  OcHoBa — — — ~-
— — - 0,004 » — — — —
— — — 0,003 » — — — 01
—_— - —_ —_— » — -— - —_—
—_ — 0,005 0,002 » — — - 0,3
— — 0,001 0,003 » — -
— — 0,001 0,004 » — — — _
Kenkasran '
— 0,001 — 0,1 R — 0005 —
- — — — 3—5.0 — — 0603 —
— —_ 0,001 0,001 gg 100 — — 0,001 Cu
— — 0,001 Cu. 1—2,0 — - —
— — Cu. = 04 - — — Ca —
0,003 0,001 0,003 0,002 0,2 0,001 : — 0,005 0,1
- - 0,002 0001 0,1 — 0005 Cu
— — 0,01 0,003 0,006 Cn — 0,003 0,3
,02 0,02 0, ,02 0,005 10---20,0 0,005 — 0,003 0,5
,05 0,007 0,003 Cu. 0,1 0,002 — 0,001 5—10,0
20 . 0,005 0,002 3—50 0,001 — ,
‘Ca. 0,002  Ca. — 0,005 _ — _
— — C» 0,4 — — -—_
| — 0,001 0,002 0 ,001 1-50 Cu — 0,001 0,1
- 0,001 0,001 CJI 3—5,0 » — — —
Capuibynak .
- 0,005 0,001 — 0,7 0,003 — 001 0,1
— 0,003 — 0,2 0,001 — 001 0,1
— Ca. — — 1,0 0,002 — 0,004 —
— 0,003 Ca. Ca. 3—E,0 Cu. — — —
— 0, 001 — — 0,005 — — — —_
— 0,02 . _ 0,5 0,02 — —  Cu
— — 0,006 0,003 Ocnosa 0,003 — — —
Orbizray
— 0,003 Ca. — 1,0 Ca. — 0,006 —
— 0,03 0,001 0,001 0,7 0,002 — 001 o1
— 0,004 — — 1,0 — 0,02
—_ 0,005 — Ocnosa_ 0,001 — — —
— — - — » Cur. — 0,004 0,2
13—16 193
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[Mocenenne
186  lllnak (oxenesHeH.) Ocnosa 0,001 6~70 B5—100 - Cua.
ocesnienne
187 Pyna asypuroBas 10,0 — 0,02 0,01 —
188 Pyna manaxuroBas 3—5,0 3—5,0 0,1 0,6 0,03
189 Ilnak ¢ BKJIOYEH. MeaH 10,0 — 10,0 5—10 0,1
190 Ilnak cBeranit (nycroit) 0,01 0,001 Ca. 0,02 —
191 HlnakoBuanaa Macca 0,006 — 3 — 0,01
192 IInak nopucthit 0,006 — 0,001 Ca. —
193 IlInak ¢ Kynpur. pyRoi 3—5,0 0,002 03 1,0 0,02
N Pynuuk
194 Pyna Ocnosa 0,02 1,0 0,07 0,03
Pynuuk
195 Ilnax 1,0 0,005 0,3 1,0 —
Pynsnx
196  Pyna (u3 moc. MuJeKyAyK) OcHoBa — 0,001 —_ —
197 Ilnak (3 moc. MHJEKYAYK) 0,04 — 0,001 — —
198  Pyna (13 kapbepa Kpecro) OcHoBa  — 0,004 0,06 —
199 To xe » — 0,002 0,04 0,6
. 200 Pyna mManaxurosas » — — 0,01 —
BoipaboTka
201 Pyna manaxuroBas OcHoBa  — 0,4 1—-3,0 0,02
202 Pyna asypuroBas C» — 0,4 0,01 —
203 To xe » —_ 0,2 0,03 —
[Mocenenue
204 Pyna kymputoBas 3,0 —_ 0,01 0,03 -
205 Pyna manaxuroBas 10—150 — 0,001 0,01 —_
206 Pyna (oxeJnesHen.) 0,002 — Con. — 0,01
207 To xe 0,005 - » 0,03 —
208 Pyna asypuroBas OcHoBa  — 0,003 0,08 —
209 Pyna a3ypuroBas » — 0,001 0,04 —
210 Pyna (kpacuo-6ypas) 0,003 —_ —_ 0,02 —
211 Ilinak (oxenesHeH.) 0,01 — 0,02 0,04 —
212 To xe 0,07 — — 0,08 —
. [Mocenenue
213 Pyna menHas 0,7 — 0,006 0,02 —
Bnipa6oTka
214 Pyna meanas 0,02 0,005 - 0,01 —



Ipononxenune ta6a 3
8 | 9 | 10 | ul 1| 1B 1 li5]|is
Ak-Mycrada

l
]
I
I

0,001 0,003 OcHoBa  —

MpipXKHK

—- - 0,005 0,002 0,5 0,001 — 0,005 0,1
— — 0,008 0,003 Ocnosa 0,002 — 0,003 0,7
0,06 — 0,005 0,005 > 0,001 — 0,008 05
— —_ 0,001 0,001 5—10,0  — — 0,002 1-3,0
— —_ Co. — 1,0 — » 0,001 0,1
- — . o> — 0,5 0,002 Ca. 0,004 0,1
Ca. 0,07 0,006 0,003 OchoBa 0,001 — Cu —
Anaﬂrﬁp ‘

0,3 — — — 0,7 0,04 - — 0,001 0,1
Kusbi-Apait

— - Y 0,007 OcHoBa  — —_ — —
JKeskasran

— 0,07 — — 1,0 0,005 — 0,004 —
—_ — — — 0,5 0,001 — 0,001 —
— — 0,001 — OcHoBa  — — - 0,006 —
— — 0,001 0,001 1,0 — — 0,001 ~—
— - — — 1,0 0,01 — 0,006 —
Ken-YHokn - .

— — — — 0,005 Ca. Cx. 0,01 0,1
0,5 —_ — — 0,1 0,002 — 0,002 —
— — - - 0,008 — — 0,001 02 _
opranas-Bynak- b ™

_ — 0,005 0,003 3—5,0 0,001 — 0,005 0,2
— - 0,001 Co. 0,3 0,003 — 03 —
Ca. — — - OcHosa — — — —
— — — — > — — T —

— - — 0,001 1—3,0 — — 0,003

_ —_ — Ca. 0,8 — — 0,002 0,1
— — — — OcHosa  — — — —
Can. — —_ — > — , - — 02
— Cn. 0,002 — > 0,001 — 0,003 —
Cyyk-Byaak A -
— - T =7 = OcHoBa ws "7 — 0,003 -
KenroGe

—_ — 0,001 0,001 Ochosa — —_ — —
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[Tocenenne
215 Pyaa ¢ XpH30KOJUIOH OcnoBa  — 0,2 0,07 0,1
216 To xe » . — _ T
217 . Pyna manaxur. - » — — — —
ITocenenne
218 Pyna menHas 0,003 — — — —
219 To xe OcHoBa  — 0,003 — —
220 Pyxa (xkpachas) 0,003 — — — —
221 Pyna c BxJouen. MeaH OcnoBa  — 0,001 — 001
222 To xe 0,005, — Ca. 0,01 Cu.
223 » 0,03 — — _ =
224 » 0,4 — — — 0,01
225 » 0,3 0,001 — 0,01 0,01
226 » 0,001 — — — —
» 0,005 — — 0,02 —
227 » 0,002 — — 0,01 -
228 » 0,001 — — — —
229 » 0,001 — — — —
230 Wlnax OcHoBa  — 0,04 ~ 001
BeipaGoTka
231 Pyna okucjieH. (0xenesH.) 0,1 0,001 0,03 0,03 —
232 To xe 0,3 0,001 0,05 0,05 —
233 Pyna GexHas (pbixJas) 0,003 Cn. 0,001 - e
234 Pyna KynpHT. (OLUIJIaKOB.) 0,2 — 1—3,0 0,5—10,0 0,01
235 Pyna oxkucaenHnas 1,0 0,003 5—100 L0 0,01
236  Pyna c BkJIOYeH. MeJH - OcHoBa  — .. ¥10,0 1,0 0,3
237 Ilnak CTeKJOBHAH. 0,2 — 10,0 0,5 —
238 To xe ' 1,0 — OcnoBa OcHoBa0,05
239 » 0,01 0,002 0,001 0,03 —
240 » ) 2,0 — 0,05 0,02 —_
BripaboTka
241 Pyna meguasi (Gorartas) OcHoBa  — 10—20,0  1—-3,0 —
242 To ke, ¢ mopoxo# 0,1 0,07 0,05 0,05 —
243 CamoposHasi MeJb CchoBa — 0,01 0,05 0,02
244 Pyna mana¥utosas » — 0,03 — 0,03
245 To xe » - 0,001 — 00!
246 » » — 0,003 — 0,01
247 Pyna asypuroBas » - 0,5 0,06 0,03
248  To xe 10—20,0 — 0,001 0,3 -
249 Pyna a3ypHT-MajlaXHT. OcHoBa  — 0,001 09 -
250 Pyna xynpuroBas 10—20,0 -~ 0,005 0,05 005
251 UInak cTexa0BHIH bl 0,07 0,001 0,5 0,03 00!
252 HInak nopucThiil - 0,1 — 0,03 — —
253 Ulnak nopucthit (oxenesnen.) 0,05 0,05 0,05 0,06 —
254 To xe 0,07 0,03 0,03 005 —
255 Hlnak cTek/a0BUAH. 0,07 — 0,04 0,06 —
0,001 0,005 0,03 —

256 To xe 0,03
196 .
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11 12 13- 14 | 15|
_ 0,4 0,005 0,007 —
0,03 1,0 — — 0008 —
0,05 1,0 — — 0,005 0,1
— OcHoBa - Cu. — —
— 1,0 0,03 — — —
— Ocioa  — — 0,04 —
0,02 » 0,001 — — 04
— » — — 0,006 —
. » — — 0,001 0,3
Cu. » — — — 04
0,001 » — — 0,002 0,1
» — — — 0,1
0,00! » — — 0,001 —
— » — — 0,008 —
0,003 » - — 0,001 —
— » — — 0,01 —
— 0,7 — — 0, 1002 0,8
Ci. Ochosa 0,001 — 0,003 —
— » 0,003 — 0001 —
0,005 Cu. — 0,002 —
0,001 . OcnoBa 0,002 — 0,001 Cu.
0,001 5—10 — 0, 01 =
0,002 3—5,0. 0 1 — 0,004 —
0,003. Ocnosa 0,001 — 0,002 —
— » — — -0,003 —
0,001 » — — 0,003 —
0,003 » Car. — 0,001
0,005 3—5,0 0,03 — 0,02 —
0,002 1—-3,0 0,004 — 0,001 —
0,005 Ocuoaa 0,002 — 0,01 —
— 3—5,0 0 06 — 0,01 —
0,001 OCHoaa 0,003 — 0,003 0,1
— — 0, 007 —
0,003 1,0 0,003 — 0,001 —
— Ocnoa 0,02 — 0,01 —
_— 3—5,0 0,03 — 0,001 Cu.
0,002 OcHoBa 0, 005 — o 000 —
0,001 » 0,003 —_ 0,003 —
— » CJ’I —_ 0,007 0,1
0,002 » 0,005 — 0,001 Cu.
0,005 » 0,007 — 0,003 —
0,01 1,0 0,001 — 0,003 0,2
0,003 OcHoBa 0,01 — 0,007 —
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257 Hlsak cTekJOBHAH. 0,04 — 0,008 0,001 —
Pyauuk
‘258 Pyaa manaxutoBast Octosa 0,002 0,6 0,01 —
259 To xe > 0,004 0,4 0,02 —
. Pyauuk
260 Pyaa asypuroBas OcHoBa  — 0,1 1,0 Ca.
261 To xe » — 0,07 08 Cn
262 » 5—10,0 — 0,2 — —
» 3,0 — 0,3 — —
263 Pyna asypuT-Majaxur, 3,0 — 0,05 — —
264 To xe 5—100 — 0,2 — 0,02
265 Pyna mManaxurosas OcHoBa = 0,3 — -
266 To xe » — 0,3 — —
267 Pyna c BkJaoueH. MeAH » — 0,06 0,1 —
268 To xe » - 0,03 0,2 —
Bripa6oTka
269 Hlaak . 10,0 — 0,001 0,1 Ca.
270 » OcHoBa  — 0,01 0,6 0,03
271 » » — 0,002 0,07 0,01
272 » » — 0,002 1,0 0,05
273 » » — 0,01 0,08 0,04
274 » » — 0,02 0,5 Cn



OkoHuaHnue Tab6ua 3

8 | 9 | 10 | 12 | 13} lislis
- Ca. 0001 0005 Ocwosa 0,003 — 0002 03
AxMmoana II
— 0,07

’ - —_ 0,7 0,001 Ca. 0,01 0,2
- 0003 — 05 Cn. 0,001 0,006 0,1
Axmona |
- - — — OCHOBa = — 0,003 —
- — 0,003 — » Ca1. — 0,002 ~—
—_ — —_ —_— > 0,002 —_— 0102 -
— — — 0,005 » - — 00l -
0,01 — — 0,001 » —_ — 0,001 —~
0,05 — 0,002 Cu. » — — 0,002 —
— — — — » 0,005 — 0,006 —
— — 0,001 Ca. » 0,003 — 0,003 —
— — Ca. 0,002 » Ca. — 0,002 —
—_ — » — » — — 0,002 —
Casx IV
— — Ci. 0,001 OcHoBa Cu. — — —
- — » 0,001 » » — — —
— — 0,003 0,007 » » — — —
— 0,005 0,005 0,003 » » — — —
— 0,005 0,003 . 0,002 » » — — —
— 0,001 0,002 0,001 » > — —_ —
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