H.b. Bunoepados, H.I1. Araesa

I'masa 3. KEPAMMYECKAA KOJUIEKIITUA U3 PACKOIIOK
YKPEIUIEHHOI'O ITOCEJIEHHA YCTBE I

3.1. O6mas xapaKTepHCTUKA KepaMHIeCKOil KOJUTeKITHH
M3 PaCKONOK YKPeEIUIEHHOro nocejaeHus Ycroe I

TexHOTOrM4YeCKUM aCIEKT

ABTOP PACKOIIOK YKPEIUIEHHOTO IIOCEJEeHHsA YcThe | HeOJHOKPAaTHO MOgYePKUBAI BaX-
HOCTb OOpaIeHs K TEXHOJOTUYECKOMY aCIIEKTy TOHYAPCTBA HACETIEHUS CTEITHBIX KyJIBbTYpP
o6ponsoBoro Beka IOxxHOTO Ypaia, a 0CO6EHHO IpU HEOOXOAMMOCTU CPABHEHUS HECKOJIb-
KHUX APEBHUX F'OHYAPHBIX Tpagunuii (Bunorpaznos, 2011. C. 36).

Eme neckosbko gecsatuieTuil Hasas ObLIO IPOBEJEHO UCCIE0OBAHNE OCOOEHHOCTEMN TeX-
HOJIOTMM TOHYAPCTBA y HACEJIEHUS aIaKyJIbCKOI KyabsTypsl IO:xHOTO 3aypanss u CeBepHoro
Kazaxcrana. K coxxaneHnio, pe3yibTaThl 3TUX paboT, ONyOIMKOBaHHBIE B cOOpHUKe KyliObI-
IIEBCKOTO rOCYapCTBEHHOTO yHUBepcuTeTa (Bunorpagos, Myxuna, 1985. C. 79—84), Tak u
OCTAJINCh, KAK ABCTBYET M3 BBIIEIINX MHOTO IO3/{HEE PAaOOT KOJUIET, HEM3BECTHBIMU IS
60JBIIMHCTBA UccaegoBaTesneil. ITosTomy 6bUIO pemeHo B paMKax JAaHHOTO pasjiejia BHOBb
O3BYYUTb OCHOBHbIE ITO3UIUU aBTOPA PACKOIIOK YCTbs 10 IMOBOJY PsJia ACIIEKTOB TEXHOJIO-
'Y TOHYAPHOTO IIPOU3BOJICTBA €TO OOUTATEIEH.

W 1o cerogusAmuero JHA Cpeind MCCAeLoBaTENEH HET €IMHOAYIINS IO MTOBOJY TEXHO-
JIOTUM TOHYAPCTBA HACEJEHMS CTEIHBIX KYJIbTyp 6poH30Boro Beka IOxuoro 3aypanbd u
Cesepnoro Kasaxcrana. 11 aTo HecMoTps Ha TO, 4TO elie B nepBoe jgecaruaerue XX BeKa
H.K. MuHKO 1IOJIyYn/I U3 pacKOIOK KypraHoB OPOH30BOI'0 BEKa B OKpeCcTHOCTAX Yenabun-
CKa KEpAMHUYECKHE COCYABI C OTII€YATKAMH TEKCTUJIS Ha BHYTPEHHEH IOBEPXHOCTHU. B Teue-
Hre XX BeKa apXeoJIoTU, HAaGIoasi OTTUCKHA TEKCTU/IS Ha BHYyTPEHHENU CTOPOHE COCYIOB,
HEOJITHOKPATHO M BCKOJIb3b OOPAINATNCh K IPOOIEME TEXHOJIOTUH «aHJAPOHOBCKOTO» T'OH-
YapCTBA U MPUXOUIN K PA3TUYHBIM BBIBOJIAM.

O.A. Kpusnosa-Ipakosa rnoaraja, 4To «aHJIPOHOBCKHIE» COCY/IbI (POPMOBAINCH HA «TBEP-
Jo¥ GOJIBaHKE, OOTSHYTOIN TKAHBIO IyTEM HAJIOXKEHUS TOPU30HTAIBHBIX JeHT» (Kpusmosa-
I'paxosa, 1948. C. 142). Ho B ee paboTax HET 1 HAMEKa Ha NCIOJIb30BaHUE B KAUeCTBE «60JI-
BAHKI» OBIBIUX B yIIOTPEOJEHNH CTAPBIX COCYAOB.

K.B. CanpHMKOB cuMTasl, 4TO, IOMUMO (POPMOBKU COCYJOB C IOMOIILIO JIEHT, «aHJPO-
HOBIIbI» IPAKTUKOBAIN U CO3/IAaHUE COCYAOB Ha «IIOJyTBEPAON OCHOBE» — MENIOYKAX, 3aI10JI-
HeHHbIX 1eckoM (CanbpHukos, 1952. C. 68).

TakuM 06pa3oM, HCCIEAOBATENU JO ONPEAEIECHHOTO BPEeMEHU (PUKCHPOBAIH AUUD
omnevwamxu mexcmuas (Kypcue asm.) Ha BHYTPEHHEH CTOPOHE «aHAPOHOBCKUX» COCY/OB.
M nums apxeonorn Yeass6MHCKOTO rocyIapCTBEHHOTO MEAarorndeckoro MHCTUTYTa B Ha-
gasie 1980-x rosoB yCTaHOBW/IM, YTO HA BHYTPEHHEH CTOPOHE METPOBCKUX (IO TEPMHUHO-
JIOTMY TOM IIOPBI) U aJIaKyJIbCKUX COCYAOB (THUIA AJaKyabcKkoro mormwibHuka no K.B. Canb-
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HUKOBY), IOMUMO OTTHUCKOB TEKCTUJSA, IE€JbIMU CEPUAMU MPOCTEKUBAIOTCI HE2AMUBDL
opnamenma cocydos-ocnos (kypcus asm.). Heodbxonqumo Ha3BaThb MM CTYAE€HTa-apXxeoJjora
C.B. Mapxkosa, KoTOpbIii, paboTasd, noj pykosojacrsom H.b. Bunorpagosa, ¢ kepamMukoi
noceJeHus no3xHero 6ponsosoro Beka Kynesun III, nepBpiM 06HAPYKIUI APy COCYAOB,
00un u3 Komopou v cpopmosan na opyzom (kypcue asm.). Od6 3TOM HEABYCMBICJIECHHO CBH/IE-
TEJIbCTBOBAIN KAK Pa3 OTTUCKU OPHAMEHTA COCY/[a-OCHOBBI HA BHYTPEHHEN ITOBEPXHOCTH
ccpopmoBanHOro Ha HeM cocyza (puc. 3.1).

Puc. 3.1. ITocenenune Kyresuu III. ®parMeHTBI COCyAa-0CHOBBI ¥ C(hOPMOBAaHHOI'0O Ha HEM COCYa

ITocne Toro, kak OBLI IOJYYEH CBOCOOPA3HBIN «KII0Y» K PEIIECHHUIO JAHHOU MPOOIeMbI,
IIPOBEJEHO TOJHOE OOCIEIOBAHUE BCEX JOCTYIHBIX HAa KOHEI] 1970-x — magaimo 1980-x rr.
KOJUIEKIIUHM M3 IOCEeJEHYECKUX U NMOrpedalbHBIX IAaMATHUKOB OPOH30BOro Beka Kak IOx-
Horo 3aypaibs, Tak 1 CeBepHoro KasaxcTraHa Ha mpeJMeT BBISIBJEHUSI OTTUCKOB TEKCTUISA
1 HEraTuBOB OpHaMeHTa. B pesyibraTe BBIACHEHO HAJIMYHE «TE€XHOJOTMYECKUX CJIEJ0B»
Ha KepaMHKe NMaMATHUKOB II€TPOBCKOTO THIIA, a TAK)KE€ HAa BHYTPEHHEH CTOPOHE COCYI0B
C YCTYIYATBIM IUIEYOM THIA AJIAKyJIbCKOTO MormiabHUKa (B TpakToBke K.B. CanbHHKOBQ).

B xozme aTO#l paboThI, OBLIM BBISICHEHBI CJAEAYIOIIME JETalH, MPOACHAIOMME, HAa HaMI
B3IVISAJ], TEXHOJIOTUYECKUI aCIIeKT TOHYAPCTBa psjfia CTENHbBIX KyJabTyp IOkHOTO 3aypasibd
OGPOH30BOTO BEKa:

- HpCI/IMyIJ_ICCTBCHHO BEPTUKAJIbHAA NN OJIM3Kasag K Hel HAIIPpaBJIC€HHOCTDb TPCIIWUH Ha
I[€JIBIX COCYAAX U3 MOCETEHUYECKUX U TOTPEOIBHBIX TAaMATHUKOB;

— HEOOBIYHOE PA3PYIIEHUE COCY0OB, B PE3YJIBTATE YETO JHUIIE IPU PAa3pyIIeHUN COCya
BBIKQJIBIBAJIOCH B (pOpMeE JMCKA, 4acTO 6€3 MPUJOHHBIX YacTel TyI0Ba.

bpur mpoBeeH U MOJHBINA MUK 3KCIEPUMEHTATBHBIX PaboT 1O (POPMOBKE COCYIOB
Ha COCY/IaX-OCHOBAX C MCIOJb30BAHUEM TEKCTHIBHON MPOKIAAKU, UX OOKUTY U TIOCJIE/YIO-
ImeMy pa3pymeHHuIo.

Kaxk pesynbrar HaOMIOJeHUN U 9KCIIEPUMEHTOB HAKOMWINCH JAHHBIE I PEKOHCTPYK-
1uu nponecca popmoBku. Cam mporiecc GOPMOBKU COCYJIOB, € y4€TOM IIPUBEAEHHBIX APTy-
MEHTOB, IIPeAIoIaral cJIeylouye 3Tamnsl (puc. 3.2):
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Puc. 3.2. IlpuanunuarbHasi cxeMa Ipornecca (pOpMOBKH KepaMHIECKHX COCYI0B
C HCIIOJIb30BAaHHEM COCYAOB-OCHOB U BJIAKHON TEKCTHIBHOM IPOKIaKH
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— JIOCTATOYHBIH 110 pa3MepaM, KyCOK BIaKHOTO TEKCTUJIA C HEOOIbIIUM yCUIneM (pukcu-
pyeTcs Hajl yCTbeM COCYya-0CHOBbI. Kak pe3ybTaT — HUTH TEKCTU/IA HATATUBAIOTCS U HUBE-
JUPYIOT €TAIN TPOMUIA COCYAA-OCHOBBI, Jie1ast €ro (paKTUYeCKN 6AHOYHBIM;

— COCYJI-OCHOBA IIEPEBOPAUYMBAETCS BBEPX JHOM;

— IE€PBOHAYAJIBHO (POPMYETCS JHO U3 YIUIOIEHHOTO KyCKa IVINHbI;

— CTE€HKU COCY/Ia BBIBOJAATCA KYCOUYKAMU IIMHBI;

— CTE€HKU BBIBOJATCSA JIO YPOBHS YCThsl COCY/1a-OCHOBBI;

— PEe3yJIbTaT — HOBBIM COCYJ GAHOYHOTO THUIIA C YCEYEHO-KOHUYECKUM WM CJIeTrKa pas-
JyTBIM TYJIOBOM;

— yepe3 HEKOTOPOE BPEMsI COCY/I-OCHOBA BLIHMMAETCH, a HA BHYyTPEHHEH CTOPOHE BHOBD
c(popMOBAHHOrO COCy/la OCTAIOTCS YETKUE OTTUCKUA TEKCTWISA M HEraTUBbI OPHAMEHTA
COCY/Zla-OCHOBBI.

Jlanee, mo HameMy MHEHUIO, OBLUIM BO3MOXHBI JBa myTH. IlepBrIii — co3panue ocTpo-
peGepHOro cocyja C pe3Ko OTOTHYTBIM Hapy:Ky BEHUYMKOM (BeJyImuid TUIl CUHTAIITUHCKOMN
KepamMuku). B aTom ciydae Bce a1eMeHTbI (POPMBI MOKHO ObLIO KOHCTPYUPOBATD U3 MOJIY-
YEHHOU 3aroTOBKH, He Ipuberasd K JONOJTHATEIbHBIM JeHTaM uian kryram. Hegocrarok:
HOBBII COCYZ OBLT 3aBE€JOMO MEHBIIE COCYAa-OCHOBBI ITO0 00beMy. BTopoii nyTs npeamosa-
raJl HoJiIell K IoJIlydeHHOM Ha (pOpMe-OCHOBE 3arOTOBKE TOPU30HTAILHOM JIEHTBI U (POPMU-
pOBaHUE IPU OCPEJCTBE COOTBETCTBYIONIMX MHCTPYMEHTOB JleTajleli MeHKN 1 BEHYHKA,
XapaKTePHBIX JUISl COCY/IOB CUHTAIITUHCKOU IPyNIIbI, 1160 ycTyna-pedpa Ipu Iepexoje OT
IJIeYa K TYJIOBY U XapaKTE€PHOIO Il HETPOBCKOM KEPAMUKHU YTOJIIEHUS 10 BEHUUKOM
C BHEIIHEU CTOPOHBDI.

KapTorpadguposanue naMAaTHUKOB CO CJI€JJaMH ITOZOOHOTO ciocoba GOPMOBKH KepaMu-
YECKUX COCYZOB IMOKA3aJI0 MTOJTHOE COBIAJEHUE C APEAJOM PACIIPOCTPAHEHUS TAMATHUKOB
CUHTAIITUHCKOTO TUIIA M TAMATHUKOB alaKyJIbCKUX KyabTyp IOxknHOro 3aypanbsa, CesepHo-
ro u llenrpanbaoro Kaszaxcrana.

bbL10 HaIeKHO YCTAaHOBJIEHO MACCOBOE PACIIPOCTPAHEHUE TEXHOJIOTUN (POPMOBKU KEpa-
MHUYECKUX COCYJIOB Ha COCY/JaX-OCHOBAX C UCIOJIb30BAHUEM BIaKHON TEKCTUIBLHOMU IPOKIAJL-
KU JIUIs1 TAaMSATHUKOB CUHTAINITUHCKOTO (YaCTUYHO) U neTpoBcKkoro Tumna IOxuoro 3aypaibs
u CesepHoro Kasaxcrana, a Takxke Ui IAMATHUKOB ¢ KEPAMUKON TUIA AJTAKYJIbCKOT'O MO-
ritbHUKA (110 K.B. Canpaukosy). Ilpuuem, no gaaubiv C.@. Kokimaposa, oncaHHas HaMU
TEXHOJIOTHS TOHYAPCTBa €lle B CHHTAIITUHCKOE BPEMs, BO3MOXKHO, PACIIPOCTPAaHUIACH U3
crereit IOxnoro Ypana B secnyio 3oHy Ypara u 3anagaoi Cuoupu (Kokmapos, 2011).

Heckonbko cnos o Tepmunosioruu. I1o muennio A.B. Ennmaxosa, «Korja Mbl yBEpPEHBDI,
9TO JUIsi OPOPMJIEHUsI BEPXHEH YaCTU COCYAA HCIIOJb30BalaCh OT/AEIbHAs JIEHTA, COCY]|
ompejesuicsa Kak ropmok» (Ennmaxos, 2005. C. 161). B ommnune ot A.B. Enumaxosa, B
JAHHOM paboTe OCHOBHAS YaCThb CUHTAIITUHCKUX U INETPOBCKUX COCYAOB OIpefesIeHa Kak
ropuiegyHo-6aHouYHbIe. CIIpaBeUIMBOCTb 3TOTO PENIEHUs MOJTBEPXKJAET KpaiiHe He3HAUU-
TeJIbHaAg NPOPUIMPOBAHHOCTD KAK CHHTAIITUHCKOM, TaK U IETPOBCKOM KEPAMMKMU B II€JIOM,
YTO KECTKO OOYCIOBJIEHO TEXHOJIOTUEH (POPMOBKH, IpE/IIoONaraBiieii mocjie HeKOTOPOTo
IIO/ICBIXAHU s BHOBb CPOPMOBAHHOTO COCY/la CHATHE €TO0 C COCYAa-0CHOBBI (Bunorpanos, My-
xuHa, 1985). A 3TO O6bLIO BO3MOXKHO JIUIIb B TOM CJy4ae, €CJIM JUAMETP [0 BEHUYHUKY (IIOA-
pasyMeBaeTCs BEPXHUN Cpe3 cocy/a) paBeH WK OJIU30K HAMOOJIbIIEMY JUAMETPY 110 TYJIOBY.
IKCIeprUMEHTaTbHBbIE PAOOTHI MOKA3AIN, YTO Y IMOKPBITOTO TEKCTUJIEM COCYAA-OCHOBBI HU-
BEJMPOBAICA IEPEXO OT NIEHKH K TYJIOBY, UTO JIETJI0 COCYA OJU3KUM GaHOYHOMY. B 1iesiom
B OIIPEJIEJIEHUH YaCTEH COCYAa aBTOPBI AAHHOU paboThl caeayioT 3a B.®. lenunnrom (lenunr,
1973. C. 116).

Emre oxuH BoIpoc, CBA3aHHBIN € 00CYKJa€MOI IIPOGIEMOH, 3aKII0YAETCS B IIONCKE XPO-
HOJIOTMYECKHUX U KYJBTYPHBIX Hauasl JaHHoU TexHonoruu. Kak u B cepeaune 1980-x rogos
MBI IIOJIara€M, YTO Hadaa 3TU CJEJYET UCKATb B CPEJieé MECTHOTO DHEOJIUTUIECKOTO Hace-
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JIeHUs, AKTUBHO IPUMEHSABIIETO TEKCTWIb B TEXHOJOTUU CO3JaHMsS KepaMukn (3aiidepr,
1993; Kanmesa, Jlorsus, 1997). B To ke Bpewms1, npu YIIOPHOM YTBEPIK/J€HUH PsA/la aBTOPOB
00 a6anmeBCKUX KOPHAX CUHTAIITUHCKOTO HaceJIeHus, B abaneBCcKoM roHyapcTse Ha HOx-
HOM YpaJie HeT U cJiejja 9TOU reHeTU4eCcKU HacJIelyeMO TpauIiu.

Xoresnoch 66l MOACHUTD, YTO OOpaIeHNe K 3TOW MpobIeMe BbI3BAHO JINIIL HACYIIHOM
HEOOXO/IMMOCTBIO TIOJYUYEHHS HAJEKHDBIX aPIYMEHTOB B ITOJIb3Y IPEEMCTBEHHOCTH Hacele-
HUS, OCTABUBIIETO NAMATHUKHI CUHTAIITUHCKOTO TUIIA U 60JI€€ MO3/HUX IETPOBCKUX U COO~
CTBEHHO AJIaKyJIbCKUX MAMATHUKOB.

Yro KacaeTcs 0O6CYK/Ja€MOT0 MMaMATHUKA, TO B KOJUIEKIIUHU U3 PACKOIIOK YKPEIUIEHHOTO
nocenenus Ycrbe I nmeerca conupnada cepus (oxosno 500 ak3eMIUIApOB) IPUMEPOB OTTU-
CKOB Pa3HOOOPA3HOTO M HE B IOJHOM Mepe M3y4EeHHOTO MPOMIILHBIMU CIIEIUATNCTAMU
TEKCTUJIS 1 HETATUBOB OPHAMEHTA Ha BHYTPEHHEH CTOpPOHE cocynos (puc. 3.3—3.6). 9to u
IeJIble JTHUIA, OTKOJIOBIINECS KAK JUCKU IIPU PAa3pyIIEHUH COCYJI0B, U (pparMeHThI TyJI0Ba
COCYJIOB CPEJTHETO 1 6OJIBIIOro 06beMa C ICHO BUAMMBIMU HEFATUBAMU OPHAMEHTA COCY/[OB-
ocHoB. Kak nmpaBuio, 9TO MHOTOPSA/JHBIN 3Ur3ar 10 TYJOBY, CTOJb PACIPOCTPAHEHHbIA B
OpPHAMEHTHKE KaK CHHTAIITHHCKUX, TaK U METPOBCKHUX cocynoB (puc. 3.5—3.6). CpaBHenue
OPHAMEHTOB BHEITHEH M BHYTPEHHEN CTOPOHBI OJHOTO M TOTO e (pparmMeHTa ImoKa3bIBa-
€T, 4TO B OOJILIIMHCTBE CJIydaeB MAaCTEPHUIbI IEPEHOCUIN OPHAMEHT TYJIOBA COCYjA-OCHOBDI
Ha HOBBIN COCYJI, OJJHAKO 3TO IMPOUCXO/UJIO HE BCET/A, a IEPEHOC MPOUCXOANI 3a4aCTYIO
C IPUMEHEHUEM UHBIX MHCTPYMEHTOB U, KaK CJI€JCTBUE, C MHBIMU ITapaMeTPaMHu CaMOTO
OpHAMEHTa.

B zaxmouenue ciaejpyeT HoJ4epPKHYTD, YTO JUI CAHTAIITUHCKOTO TOHYAPCTBA YCThd, yIu-
ThIBasl KyJbTYPHYIO MHOIOKOMIIOHEHTHOCTb €TO CO3/IaTe/lel, BO3MOKHBI U MHBIE CIIOCOODI
popmoobpasoBaHus. ABTOp PACKONOK NMaMaTHUKA coanjapeH ¢ A.M. IyTKOBbIM, KOTOPBIH
BUJIUT B CUHTAIITUHCKOM TOHYAPCTBE MPOABIEHUE HECKOIBKUX KYJIBTYPHBIX TPaAUIUi (CMo-
TPU COOTBETCTBYIOIMNI pa3/iesI JaHHONH MOHOTrpadun, BbinogHeHHbIH A.H. [yTKOBBIM).

MeToauka 00padoOTKU KOLIEKIHA

Hccnepopanne KepaMUYEeCKOH KOJIEKIIMU W3 PACKOIOK YKPEIUIEHHOTO ITOCEJEHUS
OPOH30BOT0 BeKa YCThe I MpoBOAMIOCH C MCIIOIB30BAHNEM (POPMATBHO-TUIIOJIOINUECKOTO
metoa. [1pu onpenenennn 3Tanos u geTaaei npoueayps! (popMaIn3anuu, CoO31aHus 6a3pl
JIAHHBIX OBLIN UCIIOJb30BaHbI cTaTucTYeckue Tabaunbl B.®. lenunra (lennnr, 1973).

JTtanel popMaIu3alUi KEPAMUYECKON KOJJIEKIUM YKPEIUIEHHOTO IoceneHus Ycrbe |
MO>KHO IPEACTABUTD B CIEAYIOMEH OCA€0BATEIbHOCTU: II€PBOHAYAIBHO ObLIA TPOU3BE-
JileHa pa3doMBKa KOJUIEKIIMH IO COCYAAM; Jadee ObLI COCTABIEH OJIOK TEXHOJOTHYECKUX, MOP-
(porornyecknx ¥ CTWIMCTUYECKUX MPU3HAKOB; HA OCHOBE BBIICJIEHHBIX IPU3HAKOB CO3/a-
Ha 6a3a JaHHBIX (Y4TEeHO 57 MPU3HAKOB).

OO0mas XapaKTepUCTHKA KOJUIEKIIH

KepaMuueckas KOJUTEKIUSA U3 PACKOIIOK YKPEILUIEHHOTO mocesneHns Ycrbe I cocraBiser
9109 ¢pparMeHTOB KEPpAMHUYECKUX COCYLOB. Bcero B kepaMnuecKkoil KOJUIEKIIUH U3 PACKOIIOK
YKpeIUIEHHOT O ntoceieHus Ycrbe 1 66110 Boieneno 803 cocyna. B nmogassionem 601bITNHCTBE
3TO (PparMeHThl BEPXHUX YacTeld. Llesple U «apXeoJIOrn4ecky Ieble» COCYAbl €JIUHIYHBL.

ITo crparurpaduyueckuM, XPOHOJIOTHIECKUM M TUIIOJOTMYECKUM ITapaMeTpaM Hcce-
AyeMas KepaMuJecKasi KOJJIEKIUs Oblla pa3jieIeHa Ha JIBE TPYIIIbl — CHHTAIITUHCKYIO U T1e-
TPOBCKyIO (puc. 3.7).

Koa¢ddunueHT HACBIIIEHHOCTU KYJBTYPHOI'O CJIOS KEPaMUYECKUMH (pparMeHTaMu Jo-
BOJIBHO BBICOK 3 (pparmenTa Ha 1 kB. M (Ha 3081 kB. M 601ee 9109 ¢pparmentos). OTHOCH-
TEJBHO BBICOKASI HACBIIIEHHOCTH OOBSICHAETCS NPEJCTABUTEIbHOCTBIO KOJUIEKITUN € TPOB-
CKOTO BPEMEHU.
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Puc. 3.3. Ykpemnennoe nocenenue Ycrne 1.

1-11 - ¢pparmenTs kepamuku. IIpuMepsI OTTHCKOB TEKCTHIBHOI MPOKIAIKI HA BHyTPEHHEH CTOpoHe
BHOBB ccpopMoBaHHBIX cocynoB: [ —y4. I1/25 1. 120-140; 2-yu. ® /24 r1. 140-160; 3 -yq. C/21 r1. 60-80;
4—ya. ® /23 1. 0-20 (=34 abc.); 5-yu. 3" /20 1. 20-40; 6 - y4.C/18 1. 80-100; 7-yu. H/17 1. 40-60;
8—yu.I1/22-23 (6poska) r1. 20-40; 9-yu. O /16 1. 80-100; 10~ yu. T /23 r1. 60-80;
11-yu. C/21-22 (6poska) 1. 60-80.
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Puc.3.4. YkperrenHoe noceixenne Ycroe L. 1-12 — ¢pparmenTsl kepamukn. IIpuMeps! oTTHCKOB
TeKCTIWILHOM NPOKJIaJK! Ha BHYTPEHHEH CTOPOHE BHOBb C(DOPMOBAHHBIX COCYHOB:
1-ya.3"/16 o1 60-80; 2—yu. ®" /18 rr. +47 (abc.); 3-yu. P /17-18 (6poska) ri. 20-40;

4-ya. O/16 r1. 80-100; 5 - yu. I1" /22 1. 60-80; 6 - yu. @ /26 rr. 40-60; 7-yua. X /25 1. 28 (abc.);

8—-ya. T" /21 m1. +6 (ab6c.); 9-yu. D" /16 1. 80-100; 10 -yu. I1,/20 1. 20-40;
11-y4.3"/23 1. —29 (a6c.) (poB); 12 —yu. C" /21 1. +46 (ab6c.)
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Puc. 3.5. Ykpemnennoe nocenenue Ycrbe I. 1-8 — ¢pparMeHTHI KEpaMuKu.
IIpuMeppI HEraTHBOB OPHAMEHTA COCYJOB-OCHOB Ha BHYTPEHHEH CTOPOHEe
BHOBB C()OPMOBAaHHBIX COCY/JOB!
1-yu.I1/23 rn. 40-60 (=13 a6c.); 2—yu. Y /20 r1. 40-60; 3 - yu. I1/18 r1. 20-40; 4 - yu. I1/20 1. 20-40;
5-yu. C/22 rn. 40-60; 6 - yu. P /21 1. 40-60 (-13 a6c.);
7-yua. I1/23 r1. 20-40; 8 - yu. P /23 r1. 20-40.
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Puc. 3.6. Ykpennennoe nmocenenue Ycrne I. 1-6 — pparMeHTBI KepaMUKH.
IIpuMeps! HEraTHBOB OPHAMEHTA COCY{OB-OCHOB
Ha BHyTPeHHeil CTOpOHEe BHOBB C(POPMOBaHHBIX COCYOB:
1-noxbemusnie cooper; 2-y4. C/20 1. 40-60; 3~ yu. T» /19 m1. +60 (abc.);
4-ya. C/22 r1. 40-60; 5-yu. O /19 r1. 20-40; 6-yu. A /3 1. 140-160

Tunoaornsa

B nccieayemoii KOUIEKIUY BbIZEIEHO 3 TPYIIILI COCYAOB.

IlepBasi rpynma mpeacTaBjieHa TpeMsi TUIAMH COCYAOB TOPIIEYHO-0aHOYHOU (POPMBI
CHUHTAINTUHCKOTO BpeMeHu (puc. 3.8—3.11).

Bropylo rpymmy cocTaBuIM Takke TPU TUIA COCYIOB TOPIIEYHO-0aHOYHOU (POPMBI, Xa-
pakTepHbIe sl TAMSITHUKOB IIeTPOBCKOro tumna (puc. 3.15—3.17).

K TpeTneii rpynmne oTHeCEHBI COCYAbI 6AaHOYHOU (POPMBI PA3HBIX KyJIBTYPHBIX ILTACTOB
(puc. 3.12-3.14; 3.18-3.19).
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Ta6. 3.1. IIponeHTHOE M KOJTMYECTBEHHOE COOTHOIIEHHEe KePaMH9eCKOM IOCYIbI
YKpeIIeHHOro nocejaeHusa ycroe I

CuHTam-
IlerpoBckas
THHCKast
Ne KepaMHuKa CMemanHas rpynna
Tun | kepamuka | Tum Tun
n/u (xkos1-BO (cMHTAmTA-TIETPOBKA)
(kos1-BO cocynon)
COCYZIOB) A
1 1.1 85 (36%) 2.1 301 (58 %) 3.1-3.3 45
2 1.2 70 (29%) 2.2 154 (30 %)
3 1.3 23 (10%) 2.3 14 (3 %)
4 3.1 40 (17%) 3.3 23 (4 %)
5 3.2 20 (8%) 3.4 25 (5 %)
Hroro: 238 Uroro: 517 Hroro: 45
(30 % ot (64 % ot Bceit (6 %)
BCe Kep. Kep. KOJUIEKIINH)
KOJUIEKLIVN )
Bcero: 803 cocyna

KepaMuka CHHTAIITUHCKON IPyNIIbI IpeacTaBiaeHa 238 cocyramu. B Hell npeobiagaor
6anounble cocyasl (kopuarn) — 25 % (60 cocynos). Cpean ropiedHO-6aHOUYHBIX JOMIHU-
pytot cocyzanl Tunos 1.1 (36 %) n 1.2 ¢ «abamescknMu npusHakamu» (29 %). Hebombmmm
KOJIMYECTBOM COCYZOB IIPEACTABICH TUII 1.3, OTpaskaiomuii, 10 MHEHUIO aBTOPOB AHAIN3A,
BO3JIEIiCTBIE «MHpa» CPYOHBIX KyIbTyp (10 %).

KepaMuka neTpoBcKoil rpymisl npeacrasiaeHa 517 cocyaamu, 3 HUX GaHOYHbBIE COCTAB-
a0t 9% (48 cocynos). JloMUHUPYIOIIUIT B 3TOI TPYIIIIE TUI FOPHIEYHO-6AHOYHOI (op-
Mbl 2.1 (¢ «BOpOTHHYKOM» 11O/ BeHunkoM) cocrasisieT 58 % (301 cocyxn), Tun 2.2 — 30 %
(154 cocyna). UepTol «Mupa» CPyOHBIX KYJBTYP B POPMOOOPAIYIOMUX IMPU3HAKAX IE€TPOB-
CKO¥ IPYIIIbI KEPAMUKH YCThs IIPeJCTaBICHBI TUIIb Ha 3 % xepamuku (14 cocynos tuma 2.3).

3.2. XapaKTepI/ICTI/IKa KepaMI/I‘leCKOﬁ KOJUICKIIMH I10 THUIIaM

KepaMmnka CHHTaIITHHCKOTO IEPHO/Ia HCTOPHH YKPEIUIEHHOTO IoceneHusa Ycrbe I
(puc. 3.7, 3.8—3.14)

[IpesxcraBieHa TOPHIEYHO-0AHOYHBIMU COCYAAMU TPyHIbl 1 ¥ GAHOYHBIMHM COCYJAMU
rpynnst 3 (tum 3.1, Tun 3.2).

I'pynma 1 (178 cocynos, 75 % ot Bcell CHHTAIITHHCKON KEPAMUKH) IIPEACTABICHA CO-
CyZlaMU TOPIIE€YHO-6AHOYHOM (POPMBI C TPEXUYACTHON CTPYKTYPOU (TYJIOBO-TIJIE€UO-TIEHKA),
C YCEUEHHO-KOHUYECKHUM TYJOBOM, BLIPAKEHHBIM PeOpPOM B MECTE IEPEXo/ia TYJI0BA B ILIE-
90, MPSAMBIM IUICYOM, HEGOIBIIONW, PE3KO OTOTHYTON HAPYKY HICHKOI, BEHUUKOM C «BHY-
TpeHHUM pebpom» (puc. 3.8—3.11).

[pymma 1 Tunosioruy KepaMuKH YKPEIUIEHHOTO IocesieHus Ycrbe I cooTBeTcTByeT oT/e-
ay I (ropuikoBugHbIe ocTpopebepHbIe cocyabl) Tunogoruu B.B. Tkauesa n A.J. XapaHcko-
ro, U, 110 UX JJAHHBIM, cocTaBseT 6osee 60 % BBIGOPKU B KOJUICKIUAX U3 PACKOIIOK CHHTAII-
THHCKUX IOrpedabHbIX naMaTHUKOB (Tkaues, Xasanckuii, 2006. C. 49).
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Puc. 3.7. Ilnanurpadudeckoe pacupejgeaeHne KepaMUIeCKHX COCYAOB CHHTAIITHHCKOR
M IEeTPOBCKOM IPyIN Ha IUIoa gy packona 1 ykpenneHHoro nocenenus Yerbe I
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B rpynne 1 kepaMuyeckoil KOJIEKIUY U3 PACKOIIOK YKPEIUIEHHOTO IoceeHus YcTbe I
BbIJI€JIEHBI TPU TUIIA COCYJ[OB!

— tun 1.1 npejcTaBiaeH cocyaMu ¢ «KJIaCCMYECKUMH» CUHTAIMITUHCKUMU IPU3HAKAMU
(puc. 3.8-3.9).

— tun 1.2 06beauHAeT cocyabl, B (popMe, TEXHOJOTUM U OPHAMEHTE KOTOPBIX OTPA3U-
JIMCh YePThI a6aleBCKON KyabTyphl (puc. 3.10).

— mun 1.3 oTpaskaeT TEHJEHIMIO MOABIECHUSA INPU3HAKOB PAaHHErO IEPUOJAa UCTOPUU
«MHpa» CPyOHBIX KyabTyp (puc. 3.11, 1—4).

Tum 1.1 (puc. 3.8—3.9). K aromy Tuny ornecenst 85 cocynos, 36 % OT KOJUIEKIIUU CHH-
tamTuHcKoro Bpemenu (11 % ot Bceil KO/UIEKIMH KePAMUKH YKPEIUIEHHOTO IOCEIeHUs
Yeroe 1).

[opreyHo-6aHOYHBIE COCY/BI C YCEUEHHO-KOHUUECKUM TYJIOBOM, OCTPOPEOEPHBIM IPO-
(preM, KOPOTKUM IIZI€YOM, HEOONBIIONW, PE3KO OTOTHYTOH HMEUKOU M BEHUYHKOM C «BHY-
TPEHHUM peOdpoM». ITOT TUI ABJISAETCS BEAYIINM B KEPaMUKE CUHTAINTUHCKUX TaMATHUKOB
IO:xHO0rO 3aypanbs.

B xepaMn4eckoil KOJUIEKIIUH U3 PACKOIIOK YKPEIUIEHHOTO IMOCEJeHNsI APKalM OH IIpeJ-
crassies TunoM I' I (1) u cocrasuser 18 % (62 cocyna) (Mamoruna, 3nanosud, 2004. C. 69).
B nocyze cMHTAIMITUHCKUX OTrpebdaTbHBIX MAMATHUKOB, cortacHo Tunosnoruu B.B. Tkauesa
n AWM. XaBauckoro, oH coorBerctsyeT Tumy 1.1(Txaues, XaBauckuit, 2006. C. 27).

Cocynpl 3TOTO THIIA, KaK IPABIJIO, HEOOJIBINNE, TUO0 CPEJHUE IO OOBEMY (IHAMETP IIO
ycThio BapbupyeT oT 12 1o 26 cm). Tormmuaa cTeHOK GOJBIIMHCTBA COCYAOB 3TOTO TUIIA B
nurepsaie 0,7—0,9 cm. ChopmMoBaHbI Ha COCYAAX-OCHOBAX. B HEKOTOPBIX CiIydasix oTMede-
HbI CJIEAbBI CpOpMOBKI/I 1 OTII€YATKM TEKCTWJIA HA BHyTpCHHCf/’I HOBCpXHOCTI/I. L[BCT BHEIITHEU
IIOBEPXHOCTHU MPEJCTABICH OTTEHKAMHU CEPO-KOPUYHEBOTro U cepo-dyepHoro 1seta (70 %).
Heb6omb1oe KoIm4ecTBO COCY0B UMEIO CBETIO-KOPUYHEBBIN U KPACHO-KOPUYHEBBIN LIBET
BHEIIHEH IIOBEPXHOCTH, YTO, IO-BUJIMIMOMY, HE SABJISUIOCh HOPMOII ISl JaHHOTO THHA. B 06-
paboTKe BHENIHEH TOBEPXHOCTH IIPUEM JIOIEHUS He 3a(DMKCUPOBaH, HO IIOBEPXHOCTH BCEX
COCYZIOB TIIATEJIbHO 3amakeHsl. TecTo morHoe. bosee yem s 90 % cocynos aToro tuma
B Ka4eCTBE IPUMECH K INIMHIHOMY TECTy J00aBJI€H TalIbK. PakoBrHa 3apKCHpOBaHA JIUIIb
st 11 % cocynos paccMaTpuBaeMoro THIIA, IPUYEM, IPAKTHYECKU BO BCEX CIydasix OTMe-
YEHA CONPSDKEHHOCTh «PAKOBUHA + TATbK»>.

[leiika oueHb KOPOTKasi. Y IOJOBHUHBI COCYZOB BBICOTA INEHKu He mnpesbimaer 0,7—
1,0 cm, a npesesibHOI BRICOTOM ee aBisgeTcs 1,5 cm. Benunk Bo Bcex ciryyasax ¢ «BHyTPEHHUM
pebpom». Iliedo B GoapmuHCcTBe caydaeB koporkoe (1,7—3,0 cm) u cpennee (4,0-5,0 cm).
Tynoso yceuenno-konudeckoe. Ilepexon ot mieya x TyJ10By 0(pOPMIEH YETKO BBIPaKEHHBIM
peopom (90 %). JIumb B 3-X cIy4asix OTMEUYEH CIVIAKEHHBIN BAPHUAHT pedpa.

Bcs nocyna Tuna 1.1 opuamenTuposana. OpHaMeHT HOKPbIBAET OOJIBIIYIO YaCTh HAPYK-
HOU IIOBEPXHOCTU cocyza. Pacnonoxenne opHaMEeHTaIbHBIX KOMIIO3UIIUMIA OTYETINBO CBH-
3aHO € KOHCTPYKTUBHBIMH YACTSIMU COCY/Q (TYJIOBO, IIJI€YO, MelKa, «<BHyTPEeHHee pebpo» —
HAKJIOHHBIA Cpe3 BEHUYHMKA C BHYTPeHHEU cTopoHbl). Ho, HecMoTps Ha 3TO, crienuaabHbIe
pasfeuTead KOHCTPYKTUBHBIX 30H (IIpsIMblE€ JIMHUU, PAAbI BIABJIECHHUI) HCIIOJb30BAHBI
aumb Ha 18 % paccmarpuBaeMbIX cOCynoB. Beero st opHaMeHTAIU COCYAOB JAaHHOTO
THUIIA UCIOJB30BAHO 45 s1eMeHTOB 13 70 3JIeMEHTOB CHHTAIITHHCKOHN IPYIIIBI KEPAMUKI
yKkperuieHHoro nocesnenus Yerbe I (puc. 3.20). B TexHuke opHaMeHTAaUM BeAyIUe MO3U-
Uy 3aHuMaeT npodepunsanue (39 % oTMedeHHBIX CJIy4aeB) M Pa3IMYHOTO POJA BAABJIE-
Hus (36 %). TexHrnka HAHECEHUSI OPHAMEHTA IIPEAIIOIaraia HCI0JIb30BAHNE IVIAJKOTO MITAM-
ma (28 %), a takke Meiakorpebenudaroro (26 %) u cpegnerpe6enuaroro (21 %) mramima.

B 1ies1oM, MOKHO OTMETHTB 6OJIBIIOE PA3HOOOPA3NE B UCIIOJIb30BAHUN PA3TMYHBIX ITPH-
€MOB OPHAMEHTAIIHU M UX COYETaHUs HA OT/[€TbHBIX COCY/ax.
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Puc. 3.8. Ykpennennoe nocenenne Yerne I. Jopmeuno-6aHoYHBIE COCYIBI.
Tun 1.1. CHHTaIITHHCKAA TPyIIIA:
1-Ne Ne 2969-2970 yu. C/20 1. -55; 2— Ne 5040 yu. T /26 1. —20-40; 3 - Ne 2692 yu. C /20 xosnoger
1. —40-60; 4— NeNe 9480, 9485 yu. A'/26 1. ~80-100; 5~ Ne 5100 yu. ¥ /26 rr. 0-20; 6 — Ne 1638 yu.
T /25 1. —20-40; 7— NeNe 3908, 3895,3900 yu. O /21-H /21 1. 0-20; 8- Ne 838 yu. C /21 r1. 60-80
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1 1 /

Puc. 3.9. Ykpenennoe nocenenne Yerbe I. Jopmeuno-6aHo9HbIE COCYIbI.
Tun 1.1. CuHTaIITHHCKASA TpyIa:
1-NeNe 151, 204-208, 237 yu. O /22-T1/22 rn.+4-5; 2— Ne 161 yu.I1 /23 rr. -20-40; 3— Ne 764 ya.I1/21 rr. -25;
4—- NeNe 799, 873, 2207 yu. C/25,11/21, O /18 1. 40-60; 5 - Ne 1663 yu. O /19 1. -20-40; 6 - NeNe 3287,
3288, 5296 yu. H /20 r1. -20-40; 7- Ne 3336 H /20 or. 20-40; 8- Ne 3326 ya. H /20 1. ~20-40
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CaMpIM pacIpOCTPAHEHHBLIM 3JIEMEHTOM OPHAMEHTA ABJIAIOTCS PA3JINYHOTO Poja XKe-
J06KH, Iybokue KaHHemopsl. Onu ormedensl jist 38 % cocynos sroro Tumna. /loBoJIbHO
MHOTOYMCJIEHHBI TOPU30HTAIbHBIEC PSAABI PAa3JNYHbIX BiaBieHuil. Jna 12 % cocynos tuna
1.1 orMedeHO UCIOIb30BAHME TAKOTO JEMEHTA KaK «IIUIIEeYKn». «BepTukanbHas enka»,
POMOBI, TPEYrOJbLHUKH, MEAH/IPOBUAHbBIE (DUTYPBI BCTPEUEHBI B HEOOIBIIOM KOTHUYECTBE.
OO6DbsACHUTD 3TO OOCTOATENBCTBO MOKHO TEM, YTO OCHOBY AHAJIM3UPYEMON YACTU KEPAMMU-
YECKOM KOJUIEKIIUM YKPEIUIEHHOTO IoceleHnus YcThe I cocTaBiasioT (pparMeHThl BEPXHUX
JacTel COCYAOB, A IEPEUYNCIEHHbIE 3JIEMEHTDBI — YaCTh JI€KOPa, INIABHBIM 00PAa30M, TYJIOBA.
OCHOBY OpHAMEHTAILHBIX KOMIO3UITUN JUISI OOCYkKJIA€MOTO THUIA KEPAMUKHU COCTABJSIOT
KaHHEJIOPBI, PsAJIbI BJABJIECHUH, JOIOTHEHHbIE PA3HOOOPA3HLIMU dJIEMEHTAMU OPHAMEHTA,
B OOJIBIIMHCTBE CJIy9aeB BCTPEUYECHHBIMY e JUHIYHO (puc. 3.20).

OpHaMeHT Ha IIJIOCKOCTU HAKJIOHHOTO Cpe3a BEHUNKA — «BHYTPEHHEero pebpa» 3apuKcu-
posan 1 24 % cocynoB ¢ «<BHYTPEHHUM peGpoM», U IPEACTABJIEH KaHHeopamu (1—3 -
HUM) U PSAAAMU BJIaBJICHUI.

Cocyapl Tumna 1.1 CKOHIIEHTPUPOBAHLI HA YYACTKE, 3aKOHCEPBUPOBAHHOM CTEHOI IIe-
TPOBCKOTO IEPHO/ia UCTOPUH YKPEIUIEHHOTO nocesneHns Ycrbe 1. Takske MHOrounciaeHHBI
OHH MEKJy CTEH MoMeIeHuii 1, 2, 3, B KyJbTypHOM cJI0€ Ha «yJIHIe» IeTPOBCKOTO YCThs,
B 3AIIOJIHEHUY CUHTAIITHHCKIX PBOB U KosoALeB (puc. 3.7).

Tun 1.2 (puc. 3.10). K nemy oraecenst 70 cocynos (29 % ot kepaMHY€CKON KOJUIEKIIUH
YeThst CHHTAIITHHCKOTO BpeMeHd, 9 % OT Bcell KepaMUuecKON KOJUIEKIIUU U3 PACKOIIOK
YKpEILIEHHOTO oceienus Ycrbe I).

Cocyzpl paccMaTpHUBAEMOTrO TUIIA UMEIOT TOPHIEYHO-0aHOUHYIO popmy. /L1 aToro Tuma
KepaMHUKH XapaKTE€PHO BOTHYTOE ILIEYO, CIIA)KEHHOE Pedpo MpH Mepexo/ie TyJIoBa B IuIe-
4o. Illeiika 1 11e40 GOJIBIIMHCTBA COCYAOB IIOKPBITHI )KEJIO0KAMU U KaHHeopaMu. B recte
Yalle BCTPEUYEHA IIPUMECh TOTYCHON PAKOBUHBI. JTOT THUII COOTBETCTBYET, B THUIIOJOTUH
B.B. Tkauesa, A.M. XaBaHckoro, nocyzge seaymero tuna 1.1, rak u tuny 1.2.1 (ropmxku ¢ Bo-
THYTBIM IUIEYOM C PEOPUCTBIM IPOMUIEM U «BHYTPEHHUM pebpoM») (Tkaues, Xapanckuii,
2006. C. 33). B kepaMu4ecKkoil KOJUIEKITUN U3 PACKOIOK YKPEIJIEHHOTO MOoCeJeHnsT ApKa-
UM, 3TOT THII IIOCY/AbI HE BBIJEISAETCS U3 OCHOBHOTO THIIA CUHTAIITHHCKOU Kepamuku I'T (1)
(Manoruna, 3nanosuy, 2004. C. 69).

Kpowme Toro, k 06cyx/JaeMOMy THITy MOTYT OBITh OTHECEHBI J[BA IO TUIIA.

Hoarun 1.2.1 (puc. 3.10, 7) (5 cocynos, 2 %). Cocyasl ropiiedHO-6aHOYHBIE, C PE3KO
OTOTHYTOH IIEHKOMH, «BHYyTPEHHUM peGpoM». B TecTe MosoBUHBI BBIGOPKA — NPUMECH pa-
KOBHMHBI. XapaKTEPHBIII BADUAHT OPHAMEHTAINN — KaHHEIOPBI U KEJTOOKH 110 BCEMY TYJIO-
By U IIeliKe. B e IMHNYHBIX 9K3eMIUIsIpaxX MO OOHBIE COCY/[bI BCTPEUCHBI HE TOJIBKO HA YCTheE,
HO U1 IIOYTH HA KAXKOM ITOCEJIE€HYECKOM 1 OTPeOAIBHOM CUHTAIITHHCKOM IaMaTHUKe HOx-
HOro 3aypabs.

Hoxrun 1.2.2 (puc. 3.10, 6, 8) (4 cocyana, 1,5 %). Cocynapl ropiiedHo-6aHOYHOI (POPMBI,
HJIaBHOHpOCl)I/I]II/IpOBaHHI)IC, C <<BHyTp€HHI/IM p€6pOM>>. OHI/I OpHaMCHTI/IpOBaHbI II0 BHEII-
Hell IOBEPXHOCTU KAHHETIOPAaMH, A TAaK)K€ OTTUCKAMU HEOOBIYHO KPYITHOTO IpebeHYaToro
HITaMIIA. DTOT HOATHII KEPAMUKHU YCTbs cooTHOCUTCA ¢ TunoM I11. 1.2 (mraBHONIpOdmImpo-
BAaHHbBIE TOPIIKH CpeJHUX padmepos) tunosorun B.B. Tkauesa n A.M. Xasanckoro (Tka-
geB, XaBanckuit, 2006. C. 38).

Cocynpl Tuna 1.2 mpeacTaBieHbl JOCTATOYHO OOJIBIION cepUueli B CHHTAIITUHCKOM JacTu
KOJUIEKIIUH KePAMHUKU M3 PACKOIIOK YKpeILIeHHOro nocesrenus Ycrbe I (29 %). Kax npasu-
JIO, 3TO COCYABI CPEJHUX Pa3MepoB, OoJiee TOHKOCTEHHbIE, Hexenn cocyabl tuna 1.1. Tour-
muHa creHok 0,6—0,7 cM oTMeueHa ITOYTH /IS ITOJOBUHBI BBIOOPKU (46%). OTTEHKHU IIBETA
BHEIIHEH MOBEPXHOCTH — OT CEPO-KOPUYHEBOTO J0 cepo-uepHoro. Ilpeobrarator 6oee
TEMHBIE OTTEHKU. TecTo yaie BCero IoTHoOe, B PEJIKAX CIydasaxX IOPUCTOE.
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Puc. 3.10. Ykpemwrennoe nocesxenune Ycrbe I. Topureuno-6anounsie cocyapr. Tum 1.2.
CHHTAIITHHCKAs! TPYIIIAa KEPaMUKH ¢ abameBcKkuMu npusHakamu (7 — moarun 1.2.1; 6, 8 - moarun 1.2.2):
1-Ne 10470 ya. @' /20 rr. -141; 2— Ne 691 yu. IT/24 11 -39; 3- Ne 8582 yu. 3 /17 1. —20-40;
4-Ne 1017 yua. @' /16 1. — 60-80; 5 — NeNe 3908, 3895,3900 yu. O/21-H /21 1. 0-20;

6 —Ne 4488 yu. C/16 1. 0-20; 7—- Ne 462 yu. P /23 1. -5; 8- Ne 4447 ya.P /17 1. -20-40
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ITokazaTenn BBICOTHI IEUKN OTPAKAIOT, IPUMEHUTEIHHO K 3TOMY THUITY, TEHACHIIUIO
K yBesmdeHuIo BpICOTHI meiku. Jns 20 % cocynoB aHaIM3MPyeMOTO THIIA OTMEYeHa
melika BoicoTo 1,8—2.5 cm. [l cpaBHeHus: i cocynos Beaymero tuna 1.1 sHauenue
IpeJieTbHOM BBICOTHI meliku coctasiuseT 1,5 cm. Hleiika 6oapmmHCTBA cocynoB Thna 1.2
PE3KO OTOTHyTa IO OOPAa30BaHUs «BHYTPpEHHEro pebpa». Hanmmume Ha BHemHEH moBepx-
HOCTHU YETKOTO pebpa IIpU IIepexo/ie OT TyJI0Ba K Iutedy orMmedeHo 1t 61 % cocynos. 33 %
IIOCYZIBI 3TOTO THUIIA UMEET CIIAKEHHBIM BapuaHT pebpa. YcedeHHO-KOHMUYecKas (opma
TYJIOBA OIpejeseHHO npeobiasaer, HO 20 % cocynoB 3TOTO THIIA XapaKTepPU3yeT caabo-
pasayToe TyJI0BO.

Bcs mocysa aToro Tuna opHaMeHTUPOBaHA. B cocTaBe opHAMEHTAIBHBIX KOMITO3UITUI
0 meiike U Iiedy 3apukcupoBaHo 26 saeMeHTOB opHaMeHTa u3 70, XapaKTePHBIX JJIs
CAHTAIITUHCKON YaCTH KE€PAMMYECKOU KOJUIEKIIMM YKPEIUIEHHOTO mocejaeHusd Ycrbe |
(puc. 3.20). OTHOCHUTENTBHO HEOOJIBIIOE KOJTUUECTBO 3JI€MEHTOB OPHAMEHTA OOBICHSIET-
CSl TIOYTH TOTAJIBHBIM I'OCIIOJCTBOM 3JIEMEHTOB, CBOJASAIIUXCA B KOHEYHOM CYETE K XKe-
7M06KaM U KaHHemopaM. 86 % mocyAbl IO IEeWKe U IJIeYy IMOKPBITHI PAJaMU KeJT00KOB
1 KaHHETIOP, HAHECEHHBIX B TEXHUKE NIpoYepuYnBaHus. Beaymumy npueMaMn TeXHUKA
OPHAMEHTHUPOBAHUS COCYAOB 31€Ch MOXXHO CUMTATh pa3jIndHble BjaaBiaeHus (31 %), ga-
cToe ucrnosbzoBanue miagkoro (19 %) u meaxorpedenuaroro (13 %) mrammna. [Tomumo
abCOMOTHO NPeOobIAJAIONIUX KETOOKOB, KAaHHENIOP, PSAAOB BJABJEHUH, NMPaKTUYECKH
TOJILKO Ha KEPAaMHUKE JaHHOT'O THIIA OTMEYEHBI 3JI€MEHTBI OPHAMEHTA, TPAJUIIMOHHO Xa-
pakTepusyomre abaneBCcKre OpHaMeHTaIbHble 4epThl (cM. puc. 3.20 NeNe 72, 75, 10,
20, 33, 77).

Ilepeunciennble NPU3HAKKA JAHHOTO THIA KEPAMUKH MO3BOJAIOT 3aMETUTh HAIUUYNE
B HEM CYIIIECTBEHHBIX YEPT a6aIIeBCKON KepaMU4eCKOi Tpaauiun. ToHKOCTEHHbIE COCY/bI,
CEpO-4YEPHOTO IBETA, C OTHOCUTEJIBHO BBICOKOI IIEHKO, Jale BCEro CIIa)KEHHBIM Bapu-
aHTOM pebpa Ipu nepexojie TyJaoBa B miedo. Ilnedo u meiika cocy10B npakTU4ecKu Bceraa
OPHAMEHTHPOBAHbI KAHHETIOPAMU U JKE€JO0KaMU, pexe — pAJaMUA pa3sHOOOPa3HbIX BJaBJIe-
Huiil. [eomeTpruaeckuii opHaMeHT (POMOBI, TPEYTOJbHUKN) BBIITOJHEH MEJIKOIPEOEHYATHIM
IITAMIIOM. DJIEMEHTBI OPHAMEHTA, XapAKTEPHBIE TOJIBKO JJISl 3TOTO TUIIA, HECYT B cebe uep-
TBhI a0AMIEBCKUX TPaJUINI — BOJTHUCTBIE IMHUH, PPECTOHBI, BBITSHYTBIE TPEYTOJBHUKH C IO~
PHU30HTAILHOM IITPUXOBKOM.

ITouru TpeTh kepamukn sToro Tuna (26 %, 18 cocynos) B TecTe copepkKata pPaKOBUHY,
npudem 60Jiee YeM B IIOJIOBUHE CJIy4aeB PAKOBHHA HE CONPOBOXK/IANIACh IPUMECHIO JIPECBDI,
TalbKa. Pe3ybraThl TEXHOJOINYECKOTO aHAIM3a KEPAMUYECKOU KOUIeKIUu YcTba I, mpo-
BegeHHble A.M. [yTKOBBIM, CBUETEIBCTBYIOT O TOM, YTO PAKOBUHBI IIPECHOBOJHBIX MOJI-
JIIOCKOB B Pa3pyHIEHHOM COCTOSIHUU ABJISAIOTCA €CTECTBEHHON MPUMECHIO WINCTOTO ChIPbs
(CM. COOTBETCTBYIOIUIA pa3fesn AAaHHOW MoHorpagum, BbmoaHeHHbIH A.M. IyTkoBbIM).

Hcnonb3oBanne moJJOGHOTO WIMCTOTO CBHIPhsl B penentype (pOpMOBOUYHBIX MACC SIB-
JIETCA OTAEAbHOU TPAJUIIAEN, OTPAKEHNUEM YIACTUSA KOHKPETHOM KYJIbTYPHOU I'PYIIIbI
B (DOPMHPOBAHUM IMAMATHUKOB CHHTAIITHHCKOTO THUIIA. IpyIna HocuTeseil HaBBIKOB HC-
IIOJTb30BAHUS WJINCTOTO INIMHOIIOJOOHOTO CHIPbSl C €CTECTBEHHON IPUMECHIO PAKOBUH
IIPECHOBO/IHBIX MOJUIIOCKOB BBISIBJIEHA U B KEPAMMYECKOHN KOJJIEKIUM YKPEILJIEHHOTO I10-
ceseHus ApKauM, COCTaBJAs TPEThb UCCIEJOBAHHBIX COCYAOB 3TOro namsaTHuka (IyTkos,
1995, c. 140—141).

ConpsiKEeHHOCTh TEXHOJOTMYECKHUX (MCIIOJb30BAHNUE WMJIMCTOTO CHIPbSl C PAKOBUHOIN)
U TUIIOJIOTMYECKUX ((popMa, OPHAMEHT, TEXHMKA OPHAMEHTAIINH) OCOOEHHOCTEH COCYIOB
tuna 1.2, reMoHCcTpUpyeT abaleBCKyI0 COCTABIAIONIYIO B CHHTAIITUHCKOM KepaMUKe.

B pacnipesesennu mo TeppuUTOPHAM IOCENEHNS KEPAMUKA JAHHOTO TUITA HE NMeJa OT-
YU OT KepaMuKy Tuma 1.1 i Jokanmsosasach B CHHTAIITUHCKUX PBaX, KOJOALAX, Y CTEH
ocrpoek (puc. 3.7).
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Tun 1.3 (puc. 3.11, I-4). Tun npexacrasien 23 cocyramu (10 % oT kepaMuKy CUHTAII-
TUHCKOI rpynnbl — 3 % OT BCeil KepaMUYECKOM KOJIEKI[UN U3 PACKOIIOK YKPEIJICHHOTIO
roceyieHus Ycrbe I).

Cocynpl JaHHOTO TUITA HEMHOTOYMCJIEHHBI. B Tumonornm kepaMuku nocenxeHus Ap-
kauM oHH cootBercTByoT THy I' I (2) (Mamoruna, 3xanosuy, 2004. C. 72). dto cocyns
ropuIeYHO-6aHOYHON (POPMBI, C BBICOKUM ILIEYOM, KOPOTKOH, PE3KO OTOTHYTOM MIEHKO,
C «BHYTPEHHUM pedbpoM» B crTaskeHHOM BapuaHTe. [Ipoduib octpopebepHslii, ¢ TeHAEH-
nuel k 6ukonnuyeckoMmy. OpHaMEHT pacIoaraeTcs OT/JEIbHBIM APyCOM Ha IUIeYe, BblJieIeH
pasfe nTeNbHBIMU TUHIAMI.

Cocyzpl aTOro THNA 60J€€ TOJICTOCTEHHBIE, HEXKEIN ONMCAaHHbIe Bhime. TosmuHa cTe-
HOK NOJIOBUHBI cocyioB cocTasageT 0,9—1,1 cm. LlBeT BHEmHEN TOBEPXHOCTU OT CEPO-
KOPUYHEBOIO JIO cepo-uepHoro. Ha oHOM 13 cOCyI0B IO BHENTHENH MOBEPXHOCTU OTMe-
YEeHBI CJIeIbl TOPU3OHTAILHBIX pacdecoB. IIpumech ToueHON pakoBUHBI 3aUKCUPOBAHA
st 13 % cocynos aroro Tuma. [Ipu gocratouHo KOPOTKOIl mieiike (0,7—1,5 cm) BBICOTA
mieda gocturaet 5,5—6,0 cMm (mpu cpesHelt BpIcOTE IUI€Ya KEPAMUKH APYIUX CHHTAIITHH-
ckux tinos 4,0—5,0 cm). «BHyTpeHHee pebpo» 3adurcupoBano s 87 % KepaMHUKU 3TO-
ro tuna. B 15 % ciydaeB moBepxXHOCTh BHYTPEHHETO CKOCA BEHYMKA OPHAMEHTHPOBaHA.
Tyn0BO ycedeHHO-KOHMUYECKOH (POPMBI, HHOT/A caabo-pasayToe. Pebpo npu nepexone ot
IUIeYa K TYJIOBY OTMEUYEHO JUISl BCEX COCYAOB, ojHaKo i 20% n3 HUX pedpo MpeJicTaBIeHO
CIJIAKEHHBIM BAPUAHTOM.

[TpakTuyeckn Bce COCYAbI JAHHOTO THIIA OPHAMEHTUPOBaHBI. OpHAMEHT pacroJara-
eTcs €UHBIM II0JIEM IO IIJIeYy U IIeHKe, BhIJCTICH pas3/ieuTeNbHbIMU JNHUAMEI. FIMeHHO
B KEPaMMKE 3TOTO TUIIA OTMEYEHO HAUOOJIBIINI IPOIEeHT Hann4us pasgenurerneii (32 %)
B CPAaBHEHUU C OCTAJILHBIMU TUIIAMM CUHTAITUHCKOM YaCTU KEpaMUU€CKOH KOJJIEKITUN 13
packorok ykperuieHHoro nocenenus Ycroe I (14 %). B HaHeceHnn opHaMeHTa 10CTATOY-
HO HNIMPOKO UCIOJIb30BAaHbI BCE BO3MOKHBIE IPUEMbI OPHAMEHTHPOBAHMS: IPOYEPUMBAHIE
u mragkuil mramn (o 32 %), meakorpe6enuarsiil (27 %) n cpeanerpe6enyatsiit (23 %)
mramir. Heckospko pexe 3apuxcupoBano npumenenue saasienuii (14 %). B rexnuke op-
HAaMEHTAIUU JAHHOTO THUIA KEPAMUKHU 3a(pUKCUPOBAHO MAKCUMAJIbHOE, JUIS UCCIeyeMOM
KOJUIEKIIMH, HCIIOIb30BaHUE KpyIIHOrpebendaToro mramma (9 %).

Cpenu 22 ucnosb3yeMbIX 3J1EMEHTOB OPHAMEHTA, IOMUMO KaHHEJIOP, KeJ0OKOB, Mpsi-
MBIX JIMHUH, ABHO JJOMUHUPYIOIUX Ha BCEH KEPAMHUKEe CUHTAINTHHCKOMN I'PYIIIbI, OCHOBY Op-
HAaMEHTAIbHBIX KOMIIO3UITUI JIUI COCYOB JAHHOTO THUIIA COCTABUIN OJHO- U MHOTOPSI/THbIE
3UTr3ard, TPEYroJIbHUKU, 3aIITPUXOBAHHBIE PA3TUMYHBIMU CIIOCOOAMU U C UCIIOIb30BAHUEM
pasHoii TexHuku opaameHnTanuu (puc. 3.20 NeNe 44, 57, 58, 50, 49, 59). ITogo6HO€ MCIIOND-
30BAHUEC HECTAHAAPTHO 3alITPUXOBAHHDbIX TpeyI'O.HbHI/IKOB OTME€YCHO JINIIb HA KCPAMUKE
JAHHOTO THUIIA.

B 1ies1oM, 110 COBOKYITHOCTH IPU3HAKOB (DOPMBI, TEXHUKI OPHAMEHTAIIUM, OPHAMEHTAJIb-
HBIX KOMIIO3UIINH, B KepamMuke Tuna 1.3 oTpa3nimce, 10 MHEHHIO aBTOPOB pa3jieia, HEKO-
TOpbIE TPAULIMI PAHHECPYOHOI'0 TOHYAPCTBA, /Il KOTOPOT'O XapaKTePHbI OCTpOpedepHbIE
COCYJIbI C YC€YEHO-KOHUYECKUM TYJIOBOM, BBICOKMM ILIEYOM, KOPOTKOM OTOIHYTOU MENKOM,
HCIIOJIb30BaHNE KPYIHOIPEOEHYATOroO IMTaMIla, pasMelleHne OpHAMEHTA €UHBbIM I10JIeM
1o 1iedy. B opHameHTanum CymecTBEHHYIO POJib 3aHUMAIOT PA3JIMYHO 3aIllTPUXOBAHHBIE
tpeyroasHuky, suraaru (Cemenosa, 2000. C. 167 (tun 2), Meicbkos, 1991. C. 153).

Kepamuka tuna 1.3 obHapykeHa B CHHTAIITUHCKUX PBAX U 10 Nepudepun KOTIOBAaHOB
IIETPOBCKUX IoMenieHuit (puc. 3.7).

Ipynna 3. BaHoYHBIE COCYyABI CHHTAIITHHCKOTO BpeMeHnu (puc. 3.12—3.14).

banounsle cocyap! cocTaBasgioT 25 % KepaMHUYeCcKOH KOJUIEKITUN CHHTAIITUHCKOTO Bpe-
MEHH M3 PACKOIOK YKpPEeIUIEHHOTo nocenenus Ycroe I (Bcero 60 cocynoB) u npecTaBieHb
JBYMsI TUIIAMH KOPYAr C ’KeJOOKAMHU.
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Puc. 3.11. Topmeuno-6anounsie cocyapr. Tum 1.3. Tum 2.3. (1-4 —tun 1.3.CHHTaIITHHCKAs Tpynna
€ «<IpPOTOCPYGHBIME» npu3HakaMmu) (5—-8 — Tun 2.3. IleTpoBckasi rpynna ¢ paHHeCPyGHBIMH IPHU3HAKAMME):
1-Ne 9742 y4.10'/3'16 1. -22; 2-Ne 9151yu. 4,/24 1. —140-160;
3-Ne 4517 yu. P /16 1. —20-40; 4 - Ne 10027 yu. X' /25 1. +29; 5— Ne 10421 yu. @' /20-21 r1. -40-60;
6—-NeNe 10670 -10671 yu. P' /21 1. +66; 7— Ne 5360 ya. O /16 1. -80-100; 8- Ne 2514 yu. P /18 1. —40-60
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Puc. 3.12. Bamougnsre cocyapl. Tum 3.1. CuATamITHHECKASA rpynma:
1-Ne 10746 yu. T' /18 rr.+50; 2— Ne 10453 yu. @' /17; 3 - NeNe 9236, 9242 yu. I11' /26, I11' /24 1. -40;
4-Ne 10294 yu. @' /20 1. -60-80; 5- No 478 yu. I1/24 r1. ~40-60; 6 - Ne 9471 yu. ' /23 . -1,
7-Ne 10930 yu. IT' /19 1. -14; 8-~ Ne 10931 yu. IT' /19 . -14
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Tun 3.1 (puc. 3.12—3.13) (37 cocynos win 16 % OT CHHTAIITUHCKOI YaCTH KepaMude-
CKOM KoJuteKiuu Ycthsa). Tunm 3.1 npejpcrabien KpynHbIMU GAHOYHBIMU COCYAMU, C YJIU-
HEHHBIM TYJIOBOM, BBICOKMM OKPYIJIBIM IUIEYOM, MACCUBHBIM BepXHUM KpaeM. Cpe3 BeHun-
Ka JUIs GOIBIIMHCTBA COCYIOB IVIOCKUH. /[MarHOCTUPYIOIMMUM IPU3HAKOM IIOJOOHBIX KOpYar
ABJISAIOTCS MIMPOKHE KEJOOKU, MOKPBIBAIOIINE BEPXHIOK YaCThb BHENIHEH IMOBEPXHOCTH.

B kepaMuyeckoil KOJUIEKITNU U3 PACKOIIOK YKPEIJIEHHOTO IOCeJeHNs ApKauM JaHHbIE
KOpYaru COOTBETCTBYIOT BTOpoMYy TuIly 6aHouHbIX cocyaos b II(1) n b II(2), rae orn o6pasy-
IOT OJHY M3 CaMbIX MHOTOYHCJICHHBIX BEIGOPOK (67 sk3emiutsipos) (Mamoruna, 3aHOBIY,
2004. C. 76). B cuHTAIITUHCKOM KEpAMHUKe U3 IOrPeGaIbHbIX MAMITHUKOB aHAJIOTUN KyXOH-
HBIM KOpYaram, I10 BIIOJTHE IIOHSATHBIM IPUYMHAM, IIMPOKO He MpeacTaBaeHsl. ITo Tumomo-
ruu B.B. Tkauyesa u A.M. XaBaHckoro, nogo6HbIe COCYIbI BXOAAT B TUI V.1 — «ropiiedHo-
GAHOYHBIE COCYABI C IULIABHBIM IIPOQUIEM» U COCTABJIAIOT, 110 UX JaHHBIM, MeHee deM 2 %
B CUHTAIITHHCKOU NOrpe6aIbHOl KepaMuKe. MOXKHO TaK:Ke€ OTMETHUTD, YTO OOJIBIINHCTBO
KPYITHBIX CUHTAINITUHCKUX KOpYar U3 MOrPedIbHBIX TaMATHUKOB OOHAPYKEHDBI B COCTABE
xKepTBeHHUKOB (CM KepTBEHHBIN KOMILTEKC 1).

Cocyzpl Thna 3.1 UMEIOT JOCTATOYHO TOJICTbIe cTeHKU. CTeHKN 6oJiee TTOJOBUHBI COCY-
JI0B 3TOU BBIOOPKU nMmeloT ToanuHy 1,0—1,2 cm. ToamuyHa CTEHOK OTJAEIbHBIX dK3EMILISA-
pos poxoaut ao 1,5 cm. TysoBo yanmnaeHHoe, c1abo-pasayroe. BeHunk miocko cpesas 6osee
geM y 90% cocynos. «BHyTpenHee pebpo» U €ro mnepexo Hble BAPUAHTBI OTMEYEHBI JIUIIh
B €IMHUYHBIX CIy4asx. Ha HEKOTOPBIX cocyaax MPOCJIEKEHbI IpKUe caeabl (POPMOBKU Ha
COCy/JaX-OCHOBAX — HETaTHBBI OPHAMEHTA M OTII€YATKH TEKCTIIIA. LIBeT BHENIHE! TOBEPXHO-
CTHU GOJIBIIMHCTBA COCYIOB 3TOTO THUIIA — OT CEPO-KOPUYHEBOTO JIO CEPO-YEPHOTO OTTEHKOB.
OnHako CcymecTByeT U MPeACTABUTEIbHAS IPYIIA XOPOIIO 000XKKEHHON KEPAMUKHU 3TOTO
K€ TUIIA C BHEIIHEH MOBEPXHOCTBIO CBETIO-KOPHUYHEBBIX, KPACHO-KOPUYHEBBIX OTTCHKOB.
Vx BHEIIHAS OBEPXHOCTb XOPOIIO 3arIakeHa. ToJIbKO Ha OJJHOM COCYA€ OTMEUYEHBI CIEbI
rOPU30HTAIBHBIX «pacdyecoB». B recte 86 % cocynos aToro Tuma 3apMKCHpOBAHA IIPUMEChH
TaJIbKa 1 niib B 13 % ciydaeB OTMEU€HA IPUMECh TOTYCHON PAKOBHHBI.

Bcs kepamuka 3TOro THUIIa OpHAMEHTUPOBaHA. BHenHsAs noBepxHOCTh 6071ee yeM 90 %
MOZOOHBIX COCYAOB B BEPXHEH YaCTU OPHAMEHTHUPOBAHA TOPU3OHTAIBHBIMU XKEJTOOKAMH,
KaHHC]IIOpaMI/I. B rexnuxke OpHaMeHTaL[I/II/I IZIOMI/IHI/IpYIOT HquepquHbIC }KCJIO6KI/I, BCpTI/I'
KJIbHAS «€JIKa» 10 TYJIOBY. Tak:ke MOXKXHO OTMETHUTD JJOBOJIBHO YaCTO MCIIOJIb30BAHIE OpHA-
MeHTHpOBaHus BiaBiaeHusaMU (22 %) u mraakumu mramnamu (20 %). [pebenyaTsiil mramil,
B MEJIKOM U CPeJHEM BapHaHTe cOCTaBUI HeGoublyio oo (10—14 %). Becero npu opHa-
MeHTauuu 6aHok Tuna 3.1 6pu10 3a€iicTBOBaHO 29 3/1eMEHTOB OPHAMEHTA, OOJIbIIAs YaCTh
13 KOTOPBIX, YTO XapaKTEPHO JUIS BCEH CHHTAMTUHCKON KEPAMUKHU YCThs, ObLIa UCIIOJIb30-
BaHA HAa €IMHUYHBIX cocyfax. Hanbosee yacTo oTMedeHO codeTaHue KeJT00KOB C psagaMu
Pa3HOOOPA3HBIX BJABICHUN 1 BEPTUKAIBHON «€JIKOW» 1o Tyn0BY (puc. 3.20).

Tum 3.2 (puc. 3.14) (20 cocynos, 8 %) — cocypl 6GAaHOYHOTO TUIIA C KEJTOOKOM M BAJIHKA-
MU B BEpXHEN 9aCTHU cocya. B Komeknum u3 packoImok YKpeIIeHHOTO IoceIeHNusS ApKanuM
oI00HasA KEPAMUKA COOTBETCTBYET TPEThEMY BapUaHTy 6aHOUYHBIX cocynoB b II (3), koTo-
pbl€ OTINYAET IMUPOKUI JKeJOO0K U YCTYII B BepXHeil yacTu wieda (Mamoruna, 3aHOBHUY,
2004. C. 79). ITocyae morpeGaIbHBIX MAMSITHUKOB CHHTAIITHHCKOTO THIA JAHHASI KATETO-
PHsI KEpaMUKHM HAXOJUT COOTBeTcTBHE B TuIe V.2.2, rie onu cocrasisiior 1,7 % (Tkaues,
Xasanckuii, 2006. C. 41).

Cocyapl Tumna 3.2 10CTaTOYHO KPYNHBIX pa3Mepos. TosamuHa cTeHOK GOJBIIMHCTBA U3
Hux cocrasiser 0,9—1,1 cm. To cocyabl BEPTUKAIBHBIX HPOIOPLUI, CO CJIETKA Pa3AyThIM
tysoBoM. Cpe3 Benunka y 80 % cocynos mwrockuii; y 20 % BblIeI€HO «BHYTPpEHHEE peGpo».
IIBeT BHENMHEN NOBEPXHOCTU, KAaK MPABUJIO, CEPO-YE€PHBIN BILIOTL 0 yepHoro. Murepec-
HO, uTo B TecTe 40 % cocynoB 3TOro TUIIA OTMEYEHA IIPUMECh TOTIEHON pakoBUHbL. OpHa-
MEHTAIUs [IPEICTABICHA KEJIOOKOM I10J] BEHUUKOM, BAJIMKAMU, PSAAMU BJABJICHUI, Bep-
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Puc. 3.13. Banounsre cocyapl. Tun 3.1. CuETalITHHCKAS Tpynna:
1- Ne Ne 4268, 743, 8044 yu. T /20ru1. —60-80, C /22 1. —40-60, X /211 -80-100; 2- NeNe 9150-9153, 7442
ya. 51,/24 rr. -140-160, 1T /18 . 0-20; 3 - Ne 10998 yu. C' /17 . -14;
4-NeNe 631, 634, 636-637 yu. P /25 1. —40-60; 5— Ne 5060 ya. O /17 1. -20-40;
6-Ne 750 yu. C/22 1. 0-20; 7—- NeNe 183-185 yu. O /21 1. -20-40; 8- Ne 11268 yu. P' /17 1. 0-20
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Puc. 3.14. Bamounsre cocyapl. Tum 3.2. CHHETamITHHCKASA IpyIa:

I-NeNe 4951, 4946, 5064, 5067, 639 yu. P /25 rr. ~20—-40, yu. C/26 1. 0-20; 2— NeNe 9238-9239 yu.
9'/25 . —40; 3 - Ne 4426 yua. H/19 . — 290; 4 - Ne 10322 yu. @' /20 1. — 86; 5 - NeNe 3296-3301 yu. H /20 1.
0-20; 6-Ne 10874 yu. T' /18 r.+50; 7— Ne 9241 yu. I11' /24 1. — 40; 8- Ne 10316 yu. 3' /19 1. ~120-130;

9 -Ne10315y4. ¥' /19 . —92; 10— Ne 4818 yu. ¥V /27 1. 0-20
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TUKAJIbHOM «€JKOI» 10 Tyl0BYy. Bcero ncnoabzopano 20 anemMmenToB opHamMenTa. B texnuke
OpPHAMEHTAINH IIPeOdIafAeT HCIoIb3oBanue npodepunsanus (70 %) u Brasnennii (45 %).
HMHTEpecHo OTMETUTH UTHOPUPOBAHUE TEXHUKH IPE6EHYATOrO IITaMIIa, YTO OTMEYAIOT U
aBTOPBI TUITOJIOTMHU KEPAMHUKH ITOCENEHUs APKauM JUIsl aHAJIOTUYHBIX 6aHOK (MamoTuHa,
3aanosuy, 2004. C. 79).

B 1ies10M, Bce 6aHOYHBIE COCYABI CHHTAIITHHCKOU TPYIIIBI IPEJCTABISAIOT OJHOPOIHYIO
CepUIO KPYIMHBIX KOPYAr ¢ kejao6kamu. JIokanusarusa Kopyar Ha TEpPUTOPUU YKPEILJIEHHO-
ro IOCEJIEHUsI YCThe OTMEUYEHA 110/l OCHOBAHMEM CTEHBI IIETPOBCKOTO IEPUOJAA UCTOPUN
YKPEILJIEHHOTO IOCeNeHUs YCThe I, a Takke B CHHTAIITUHCKUX PBax rocesieHus. B korropa-
HaX ITOMEMEHNI MeTPOBCKOTO MePHo/ia NUCTOPUH MTaMATHUKA OGaHOYHbIE COCy/bl THHA 3.1
HEMHOTOYHMCJICHHBI, YTO, BIIPOYEM, HE YIUBUTEIBHO.

Kepamnka neTpoBcKoii (paHHea aKy/JIbCKOM) IPyNIbl H3 PACKOIOK YKPeIUIEHHOTO
nocenenns Ycrbe (puc. 3.7, 3.15—3.19; 3.11, 5-8).

IIpeacrabiena ropumeyHo-6aHOYHBIMU cOCyaMu HoArpymnbl 2 (tun 2.1, Tun 2.2, tun 2.3)
1 GAHOYHBIMU COCyAaMU noArpymsl 3 (tum 3.3, Tun 3.4).

Ipynna 2 — 469 cocynos (91 % OT neTpoBCKOI YaCTH KOJUIEKIINH KEPAMHUKU PAcCMaTpU-
BAE€MOTO IAMATHHUKA). Ipynma 2 npexcrabieHa B Macce CBOEH JOCTATOYHO TOHKOCTEHHBI-
mu (0,6—0,8 cm) cocygamu cpeaHux pasmepos. IIpeobrasaomuMy IBETOBBIMU OTTEHKA-
MU BHEIIHUX ITOBEPXHOCTEH COCYAOB SIBJISIOTCS: CEPO-KOPUYHEBBIN, CBETIO-KOPUYHEBBIN,
KPAaCHO-KOPUYHEBBIH BIUIOTD JO SIPKO KpPacHOro. BHeIIHNe MOBEPXHOCTH 3AIIAKEHBI, 13-
pexaka 3anomeHsl. B Tecte mpakTuuecku BcexX cOCyL0B (PUKCHUPyeETCs MpUMech Taabka. Ha-
MeJIbYE€HHAs] PAKOBHHA OTMEYEeHa B TECTE JINIIb 3-X COCYAOB, 4TO cocTaBisgeT MeHee 1 %.
B ommyme oT CMHTAIITHHCKOU, TPEXYACTHOM CTPYKTYPHI (TyJI0OBO—IUI€YO—IIeKa ), TUIINY-
HBII IIETPOBCKUIA COCY NMEJI IBYXYACTHYIO CTPYKTYPy (TyroBo—mielika). [iedo, kak yacthb
CoCyaa, OIpeAessseTCs JUIIb JUIsi HeGOIbIIOH, MepeXo HON (CHHTAIITUHCKO-IIETPOBCKOI)
rpynmbl kepamukn. Ileiika kopoTkasa. ¥ 60% cocynoB ¢pukcupyeTcss yToJIEHUE B BUJAEC
«BOPOTHHYKA» IO/l BEHYMKOM C BHEIITHEN CTOPOHBI. BeHUNK, Kak IIPAaBIIIO, ILIOCKO CPE3aH.
TospKO IS IBYX COCYZOB OTMEYEH IIEPEXOAHBIN BAPUAHT B BUJIE «<KOCOT'O Cpe3a» BEHYHKA.
B nies1oM, B mpu3HaKax IPyHIib 2 MOXKHO OTMETUTH CMEIICHHUE IIPEALIECTBYIOEH «OCTpope-
GepHOII» CHMHTALIITUHCKOM 3IIOXM M HACTYHAIOMIEr0 BPEMEHU T'OCIO/ACTBA «COCYJOB C YCTY-
IIOM IIpU IIepexo/ie OT IUIeYa K TyJI0BYy». Tak ¢popMa Ty10Ba IMOJOBUHBI COCYIOB PacCMaTPU-
BAE€MOTO THIIA OINIPEAENIeTCs KaK ycedeHHO-KoHndeckas (48%), Apyroil moJOBHUHBI — KaK
crabo-pasayrast (52 %). Yeryn npu mepexoje Ot MeNKH K TyJI0By oT™MedeH it 37 % cocynos,
BbIpaskeHHOE pebpo — 11 23 %. JlocraTounoe 6obinoe koamdecTso (40 %) nmpeacTapiasior
COCYJBI C IIEPEXOHBIM BAPUAHTOM pedpa-ycTyma, BApHaHTa CVIAKEHHOTOo pebpa. ITpakTrue-
CKU TpeThb cocyoB (33 %) He OpHAMEHTHUPOBAHA, BO BCSKOM CJIydae, A0 HaGJIOLAEMOTO 110
BEPXHHUM 4YaCTAM ypOBHsL. OpHAMEHT CTPOTro 30HAIBHBIN. B TeXHIKe OpHAMEHTAIUN JOMU-
Hupyet npouepuusanue (82 %) u mraakuii mrami (67 %). IpeGeHuaThIil mITaMi UCIIOIb3y-
eTcsl B MeHblIeil crerneHu (Menkorpe6enuarsiii — 10 %, cpeanerpe6enuarsiii — 7 %). Bras-
JIEHHSI OTMeYeHbI UMb Ui 6 % cocynos aToii rpynnsl. Beero st opHaMeHTany cocyoB
IPYIIIBI 2 BBIAEICHO 42 3JIeMEHTA, HO BCE€ OHU MOTYT ObITDH IO/PA3/€ICHbI HA TPU IPYIIIIBI.
Ha nepsom mecre (41%) — 3amTpuxoBaHHbBIE TPEYTOJBHUKH, B MACCE CBOEH CTaHJAPTHBIE.
Ha Bropom mecre (32 %) — oaHO- 1 MHOTOpsAHBbIE 3Ur3aru. /JOBOJIbHO MHOTOYNCICHHBI
npsambie auHun (20 %). OcranpHble 23 371eMeHTa OPHAMEHTA BCTPEYECHBI €IUHUYHO.

Kepamuka rpymis! 2 JJOKaJIn3yeTcss BOCHOBHOM B KOTJIOBaHAX CEBEPHOM JIMHUU IIOMeEIIe-
HUI IETPOBCKOTO IIE€PUOJA UCTOPUN NaMATHUKA. [ Imanurpadurueckas packiaska BbISBUIA
KOHIIEHTPALMIO KEPAMHUKU B «XO3SMCTBEHHBIX» YACTSIX HMETPOBCKUX IOMENIEHUN, BOKPYT
KOJIOAIEB 1 04aros (puc. 3.7).
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Puc. 3.15. Topmeuno-6anounsie cocyasl. Tum 2.1. IlerpoBckas rpymma:

1— NeNe 4890, 4893 yu. T /26 1. 0-20; 2— Ne 10999 packor 2 yu. b /2 r1. -ipuioHHBIH CI01;
3-Ne 2398 yu. T /21 1. —40-60; 4- Ne Ne 9510-9512, 9515 yu. II' /16 1. —20-40;
5-Ne 9595 yu. 3'/16 1. -60-80; 6 - Ne 9319 yu. 10' /20 1. —20-40;
7-Ne 5333 yu. ¥V /26 1. —40-60; 8- NeNe 7115, 7116 yu. @ /24 1. —200 u 300
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Tum 2.1 (puc. 3.15-3.16) (301 cocyx, 58 %). Cocyapl ¢ KOPOTKOIl, IPAMOI MIEHKOI
C YTOJIIEHUEM-«BOPOTHIYKOM> I10J] BEHUMKOM, COOTBETCTBYIOT 11O IpU3HaKaM Tuiy 1B, mo
H.b. Bunorpanosy (Bunorpanos, 1982). B kepamuke nmocenenns ApkanM mogo0HbIE COCY-
abt npejcrasiaenst B ture I III (15 cocynoB) (Mantoruna, 3ganosuy, 2004. C. 74).

Cocyzpl JaHHOTO THIA COCTABAAIOT HAanOOJ€€ MHOTOUYUCIEHHYIO TPYIITy KEPAMHUKU TIe-
TPOBCKOT'O BPEMEHU. JTO COCY/[bI TOPU3OHTAIBHBIX TponopIuii. TolmmuHa cTeHOK cOoCy0B
st 30% xepamuku storo tuna — 0,6—0,7 em. st 50 % COCY/IOB 3TOTO THUIIA TOJIIMHA CTe-
"ok cocrasmia 0,8—1,0 cm.

TakuM 06pa3oM, JAHHBINA THI MPEACTABIEH KaK COCYJaMH CPEJHEro oobeMa, Tak U J0-
cTaTO4HO H60abmuMu. TecTo MIO0THOE, ¢ MpUMechio TalbKa. [IprMech pakOBUHBI OTMEUEHA
JIMIIB JUI JIBYX COCYZI0B. BHEIIHNE MOBEPXHOCTH KOPUYHEBBLIX OTTEHKOB. IToBepxHOCTH B
abCOMIOTHOM GOJIBIIMHCTBE 3amIaKeHbl. JIMmb 151 4-X COCY0B BO3MOKHO TOBOPUTD O JIO-
IEHNH ITOBEPXHOCTH.

[Ileiika IpaKTUYECKHU BCEX COCYROB IpsaMas U KopoTkasa (94%). Y 65 % cocynos meiika
nmeer Boicoty ot 3,0 10 4,5 cm. BeicoTa meiiku 5,5—6,5 cm 3adukcuposana b 1ist 9 %
cocynos atoro tuna. Ilieyo cnenpanbHO BbIeaeHO gnb y 5 % 1mogo6Hoi nocyasl. Beipa-
’KeHHoe pebpo ormedeHo y 28 % cocynos. CrlaKeHHBIN BAPUAHT pedpa U IePEeXOo/HbIE CO-
crosiHUsA (pebpo-ycTyn, yeTyn-pebpo) xapakrepHsl it 38 % cocyros tuna 2.1. Hannuane
ycryna 3adukcuposano st 34 % cocynos. Hemuorum 6osblne 1mogoBuHbI cocynos (67%)
UMeJIN yCeueHHO-KOHnYecKoe TynoBo. Crabo-pasayroe Tynoso npucyme 43% cocynos. Xa-
PaKTEPHBIMU JETATAMHI JAHHOTO TUIIA ABJIAIOTCA IIJIOCKUI Cpe3 BEHYUKA U YTOJIIECHHE IO/
HUM B Bujie «BOpoTHHYKa» (98 %). Ilepexonupie BapuaHThl OOPMICHUS «BHYTPEHHETO
pebpa» OTMEYEHBI JIUIIb JIS 5 COCYLOB.

Tpersb kepamuku Tuna 2.1 He opaamentuposana (33%). Pacrionoxenne opHaMeHTa 110
30HaM 3aUKCcHpoBaHO Ha 88% OpHAMEHTHUPOBAHHOI KepaMUKU. Boigesiorcs caeayonme
OpHAMEHTAIbHBIEC 30HBL BEPX MICHKN, HU3 IIEUKU, BEPX TyJIoBa 1oz pedpom-ycrymom. Ha
GOJIBIIMHCTBE COCYAOB OPHAMEHTHPOBAHA 30HA 10 BepxHeMy Kpaio meiiku (74%). Opha-
MEHTAIUs TOJIBKO II0 OCHOBAHUIO NIEHKU OTMeYeHa Jumib Ha 14 % mocyapl, 9TO CBA3AHO
C BBIJIEJIEHHEM TaK Ha3bIBAEMOM «CBOOOJHOM MOJIOCHI» II0 OCHOBaHUIO meiiku. [Togobnas
«CBOOOJHAS [10JI0CA», HE3ABUCHMO OT BBIPAKEHHOCTU U PeIbe(HOCTHU XKeEI0OKa B OCHOBA-
HUU TIeiKku, 6bu1a cobmonesa Ha 76 % cocynos gaHHoro tuna. CoueTanue opHaMeHTAIuU
110 BEPXHEMY, 1 1O HIDKHEMY KPaIO IEHKH OTMEYEHO JIUIIb Ha 6 % KepaMHKU.

Hcrnosb3oBaHue NpAMBIX JUHAN M KAHHETIOP B KAUECTBE pa3JeJUTeNei OTMEYECHO Ha
nosioBuHe cocynoB (49 %). OpHaMEeHT HAHOCHUJICS TPEUMYIECTBEHHO B TEXHUKE IVIaJKOTO
mrramma (72 %), HeCKOIBKO MeHbIIe ObLIO 3a/eiicTBOBaHO mpouepunBanue (48 %). [pe6en-
YaTBINA IITAMII HE 3aHUMaJI CYIEeCTBEHHBIX TO3UIUiA. /o1 MeJKOrpe6eHYaToro mTaMIIa co-
crasmia 9 %, cpepnerpe6enyaroro mramma 5 %. TexHuka BAaBIeHUS TPAKTUIECKH UTHO-
pupyercs (Bcero 3%). Kpome toro, B 3 % cirydaeB UCIIOIb30BAHA TEXHUKA «IIPOTAMICHHON
rpebeHKN».

JeMEHTBI OPHAMEHTA 1 OPHAMEHTAJIbHBIE KOMIIO3UIIMH COCY/[0B 3TOTO THUIIA MOHOBA-
puanTHble. Becero 6put0 3aneiictBoBaHo 24 snementa. Hambosnee yacTo MCIIONb30BAINChH
OJIHO- ¥ MHOTOPsI/iHbIE 3ur3aru (B 37 % ciydaes), 3alITPUXOBaHHbIE TPeyroabHuKN (B 29 %
ciydae). Kpome Toro, 1ocraTrouno yacTo Bcrpedarorcs npsamble muHun (Ha 20 % mocynr).
OcrabHbIE 3IEMEHTBI OPHAMEHTA (DUKCUPOBAINCH B €[JUHUYHBIX CJIyYAsX.

Kepamunka tuma 2.1 6bl1a TOKaJIM30BaHa BO BCEX MOCTPOMKAX METPOBCKOIO BPEMEHU.
Oco6eHHO MHOTOYHCJIEHHA OHA B KOTIOBAHAX CEBEPHOT'O MAaCCHBA ITOMEIEHUI IETPOBCKO-
ro nepuoja ucropuu noceaenus (puc. 3.7).

Tum 2.2 (puc. 3.17) (154 cocyaa, 30 %) npeacTaBIeH rOPIIEYHO-O0AHOYHBIMU COCYAMU
C IpSIMON WIM OTOTHYTOH IEUKOU, 6€3 YETKO BBIAEJIEHHOIO IIIeYa, CO CIa0O0-pa3ayThIM,
160 ycedeHHO-KOHMYeckuM TyJaoBoM. Ilepexox ot Tynosa k meiike (6osnee 50%) odopm-
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Puc. 3.16. Topmreuno-6anounsie cocyapr. Tun 2.1. Ilerposckas rpynna:
1-Ne 10091 yu. V' /19 1. —60; 2 - Ne 3665 yu. O /18-19 rr. 0-20; 3 - Ne 10140 yu. @' /17 . ~40-60;
4—Ne 6705 yu. X /20 1. 0-20; 5 - Ne 10327 yu. I'-1II' /25 1. =20; 6 - Ne 9949 yu. X' /25 1. —20-40;
7-Ne 9843 yu. X' /16-17 11. 20-40; 8- Ne 10041 yu. @' /17 rn.+64
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Puc. 3.17. Topmeuno-6anounsie cocyast. Tum 2.2. ITerpoBckas rpynma:
1-Ne 8021 yu. I1-9/23 1. —-40-60; 2-Ne 6221 yu. T-Y /27 o1 - 60-80; 3— Ne 5071 yu. P /26 1. 0-20;
4-Ne 1454 ya. ¥V /19 1. -20-40; 5 - Ne 8802 yu. /25 1. ~40-60; 6 - Ne 506 yu. P /22 1. 0-10;
7-NeNe 11017-11021, 11024, 11091-11092 packon 2 yua. A/3, 5 /2 1. 100-120, -147-(-167);
8- NeNe 3946, 3949 yu. H /19-20 1. 0-20

170




Inasa 3. Kepamuneckan xortexyua us packonox ykpenaennozo noceaerwus Yemoe I

JIEH B BUJIE CVIAKEHHOTO pebpa, pedpa-ycTyIa v, B MEHBIIEH CTEIIEHH, BBIPAKEHHOTO pebpa
(11%) wn yeryna (37%).

YactuuHo coorBeTcTBYeT Tumy IA? (¢ IUIaBHBIM NEPEXOAOM OT LIEUKU K ILIedy,
C yce4eHO-KOHUYEeCKUM TyJ0BoM), 1o H.b. Bunorpanosy (Bunorpaznos, 1982). B kepamuke
rocesieHuss ApKanM JaHHBIA THI HAXOJUT cooTBeTcTBUE B TUIle I' IV— cocyasbl, rie meiika
U IJIEYO COCTABJIAIOT €JUHBIHN Jyroo0pa3HbIil 13rub 10 TMHUU pedpa-ycryna (MarmoTuHa,
3mpanosuu, 2004).

Cocynpl Tuma 2.2 ropuie4Ho-6aHOYHOI (POPMBI, CPEAHUX pa3MepoB. JuameTp ycTbs
GosbmuHCTBA cocynoB 16,0—25,0 cm. Tonmuna creHok nososussl cocygos 0,6—0,7 cm. Te-
CTO IJIOTHOE, C IIPUMECHIO TAIbKA. BHENIHAA MOBEPXHOCTH XOpouIo 3araxkeHa. Jlomenue
IIOBEPXHOCTEH OTMEYEHO TOJIBKO I 4-X cocynos. LIBeT BHeImHel TOBEPXHOCTH KOPUYHE-
BBIX OTTEHKOB: OT TEMHOT'O, CEPO-KOPUYHEBOTO JI0 CBET/IBLIX TOHOB. FIMeHHO /1 5TOTrO THIA
COCY/IOB OTME€UYE€HA HamOOJIbIIAsl BCTPEYAEMOCTh KPACHO-KOPUYHEBOTO, BILUIOTH JIO SIPKO
KPaCHOTO IIBETA BHEITHEH TIOBEPXHOCTH.

Ieiika koporkas (4,0—5,0 cm) (70%), npsimast (70%) nam orornyrast (26%). Ilieuo,
KaK OT/eJIbHAs KOHCTPYKTHBHAS YaCTh, HA COCYJaX JAHHOTO THIIA CIEIHAJIBHO HE BbIJEJIe-
HO. OTMEUYEHBI TOJIBKO HECKOJIBKO IEPEXOJHBIX COCTOSHUM. BeHUnK mourn Bcex cocyon
mwrockuil. ITpeobiasatomeii sBasiercs caabo-pasayras dpopma tyaosa (69%). Yceuenno-
KoHM4Yeckass popma Tysnosa 3acpukcuposana jumb s 31 % cocynos. HambGousee gacTo
IIEPEXOJ OT IIEHKU K TYJIOBY O(POPMIICH CIVIAKEHHBIM BAPUAHTOM pebpa, pespoM-yCTyIIOM
(46 %). CobcTBEHHO BBIpAXKEHHOE pedpo oTMeudeHo b it 11 % cocynos. 3HauuTe s b-
HO, B CpaBHEHUU € TUIIOM 2.1 (COCyABI C «<BOPOTHUYKOM>» IO/l BEHYHKOM C BHEIIHEI CTOPO-
HBI) ITOBBIIIAETCS JOJIS COCYOB C OPOPMJIEHHBIM YCTYIIOM IIPH MEPEXOJe MEHKNA K TYJIOBY
(43 %). YBeqndeHue MPOLEHTA COCYAOB CO CIa00-Pa3/yThIM TYJIOBOM U YCTYIIOM B KEPAMU-
Ke Thna 2.2 B CpaBHEHUU C NOCyAoH Tumna 2.1 oTpakaeT TEHACHUIMIO IOCTEIIEHHON CMEHBI
«OCTPOPEOEPHOI» KEPAMHUKH ITOCYAOH «C YCTYIIOM>.

Tpets nocyznsl (33 %) onmcbiBaeMOro THUIIA HEe OpHaMeHTHpoBaHa. OpHAMEHT 30HaJIb-
HBI. BapruaHThI: a) TOIBKO 110 Bepxy meiiku B 48 %; 6) Tonbko HU3 meiiku B 13 %; B) coue-
TaHue Hu3+BepXx meiiku — 10 % ciydaes. Haimune «cBOGOAHON OT OpHAMEHTA MOJIOCHI» B
OCHOBAHUM IIEUKU HA KEPAMUKE 3TOrO THUIIA OTMedeHO juiib B 14 % caydaes. «CBoGoHAsS
I10JIOC2» B OCHOBAHUH IIEUKHU HA IIOCYAE 3TOTO TUIIA HE COIIPOBOXKJAIACH pesibe(PHO BbIpa-
JKEHHBIM ke100koM. OHa ObLi1a BbIJI€JIEHA C IOMOIILIO pa3jeauTeneil (IpaMbIx auHuii). Cam
(hakT HaIMUNA Ha KepaMuKe TUma 2.2 CBOGOAHOTO OT OPHAMEHTA I105ICA B OCHOBAHUM IIEH-
KM, 6€3 CIIenUaIbHO BBIJIEJIEHHOTO JKEJ00KA, CKOPEE BCETO, CBUIETENIBCTBYET O HECKOTBKO
6oJiee O3THEM XapaKTepe Tuma 2.2, o OTHOIIEHMIO K rocyze tTuna 2.1.

B TexHumke OpHAMEHTAIUM OIMCHIBAEMOTO THUIA KEPAMHKU JOMUHUPOBAIN: MIAJAKUN
mramn (63 %), npouepunBanue (55%). Ha kepamuxe tuma 2.2 HECKOJIBKO IOBBICHIACH
J0JI IrpebeHYaTOro OpHaMeHTa. MeIKorpe6GeHYaThIi MTaMII NCIIOIb30BAH IS HAHECEHUS
opuamenTa B 10 % ciyuaes; cpeanerpebendarsiii — B 9%; KpynmHOrpeGeHYaThIil — B ABYX
caydaax. Takxke yBeTMYIIOCh KOJUYECTBO COCYJOB C ODHAMEHTOM, HAHECEHHBIM BJIaBJICHU-
samu (8%) U B TEXHUKE «IIPOTAIEHHOIN IrPeGEeHKN».

Bcero 3adukcuposano 33 asemenTa opHamenTa. IIpakTuueckn Bce OHU MOIYT ObITh
oA pasjieJIeHbl Ha Tpu paszgesna. Ha mepBomM MecTe — 3alITPUXOBAHHBIE TPEYTOJbHUKHI
(36 %). Ha BTOpOI1 U TpETHEIl MO3ULINHU — OZHO- U MHOTOpsiHble 3ur3aru (23 %), npsiMmbie
quauu (21 %).

Haub6oJpiee KoJIM4ecTBO KEPaMUKHU THIA 2.2 BCTPEUEHO B ITOMEIeHuAX 2, 3, b u B 3a-
IIOJTHEHUH IIETPOBCKOTO PBa.

Tun 2.3 (puc. 3.11, 5-8) (14 cocynos, 3 %). XapakTepusyeTcs CUJIBHO OTOTHYTOH IIeii-
KOH B BEPXHEH YaCTH, HECOOIIOJ€EHNEM 30H U CIEeIU(PUIHON TEXHUKON OpHAMEHTAIUU.
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Tun 2.3 npencraBnen HEGOABIIONH BBIGOPKOH COCYZOB TOPHIEYHO-6AHOYHON (POPMBEI,
CpeJHUX pa3MepPOB, TOPU30OHTAIbHBIX Mpontopuuii. [llefika koporkas (4,0 —5,0 cM), cuibHO
orornyra B BepxHeil uactu (70 %). Ilepexo/ OT MK K TyJI0BY O(pOPMIICH B BUJIE CIIAXKEH-
HOTrO pebpa. BeipaskenHoe pe6po orMedeHo Ha 3 cocynax. Bemunk mnockuii. Tecto rutotHoe,
uspejka nopucroe. B Tecre npumecs Tanbka. LiBeT BHeIIHE TOBEPXHOCTH GOJIBIIMHCTBA
COCYZIOB CEPO-YEPHBIH, CEPO-KOPUYHEBBIH.

Tpetb cocynos e opHamenTuposana (29 %). IIpu HaHecenun opHaMeHTa 30HBI, Xa-
pakTepHble U1 TUNoB 2.1 u 2.2, He cobmoaamuck. OpHaMEHT 3aHUMAJ BCIO TOBEPXHOCTD
meiiku. Hanbosee yacTo Ha KepaMUKe 3TOro THIIA OPHAMEHT HAHECEH C IOMOIIBIO IIPO-
yepunBanus 1 BaasaeHuii (30 %). 3HaUNTENIBLHO MOBBINICHO HCIIONB30BAHNE KPYITHOTO U
CpefHErpebeHYaToro mMTaMIIOB. YIOTpPeOJIeHNe MIaJKOro mTaMIa 3aUKCHPOBAHO JINIIb
Ha OJTHOM COCY/JIE.

[Tpr opHAMEHTUPOBAHUH COCYAOB 3TOTO TUIA UCHONb30BAIOCH Y 3JI€MEHTOB OPHAMEH-
Ta. MHOTME U3 HUX JIMIIb €JUHOXAbl. B OpHAMEHTAIbHBIX KOMIIO3UIUAX JOMUHUPOBAIU
3aIITPUXOBAHHBIE TPEYTOJbHUKH U PSJbI BJIaBICHUI.

[TosBreHne 3TOro TUIMA COCYAOB OTPa’kaeT OTHOIIEHUS TECHOTO COCEJICTBA M B3AUMO-
JENCTBUS TETPOBCKOTO (PaHHEATAKYJIbCKOI0) HACEJEHUs C MUPOM CpPyOHBIX o6muH IO0x-
HOTO Ypaua.

HemHoOrouncnaennas KepaMuKka 3TOTO THUIIA PABHOMEPHO paclpese/sanach B MECTax JIo-
KaJTM3ALUH COCYJIOB IETPOBCKOW TPYIIIIBL.

BanounsbIie cocyanl neTpoBckoro BpeMmenu (48 cocynos, 9 %) (puc. 3.18 —3.19).

ITeTpoBckue 6aHOYHBIE COCY/bI B KEPAMUUECKON KOJIEKIIUH U3 PACKOIIOK YKPEILIEHHOTO
noceneHus Ycroe I mpecraBieHbl B SBHOM MEHBIINHCTBE. Beero BblieIeHO /1Ba TUIIA ITETPOB-
CKUX OAHOYHBIX COCYAOB (THUII 3.3 — KPYITHbIE KOPYATH C )K€JIOOKAaMH B BEPXHEN YaCTH COCy/a,
KaK HacJeUe CUHTAIITUHCKUAX TPafunuidTiun 3.4 — HeOOoJbIINe ¥ MUHUATIOPHbIE OAHKU).

Tun 3.3 (puc. 3.18) (23 cocyna, 4 %) — 6GaHOYHBIE COCYABI € KEJTOOKAMHU I10 HICIIKE U «BO-
POTHMYKOM» C BHEIIHEH CTOPOHBI O/ BEHUNKOM. KpymmHbIe Kopuaru neTpoBCKOro BpeMe-
HU (Tun 3.3) oTImyanuch opopMIEHNEM B BEPXHEH 4acTU COCy/la «BOPOTHUYKA» U OJJHOTO
IIIPOKOTO KeJ00Ka. BeHunk rmiuocko cpesan.

Tun 3.3 cocTaBagIOT KpynHbIe cocyabl 6aHouHOU popmbl. Toammnua crenok 0,9 —1,5 cm.
IIponopriuu BepTUKAJILHbBIE, TYJOBO C1ab0 pasgyroe. B Tecre nmpumech Tanbka. Benunk
IJIOCKO cpe3aH. Y 9 cocynoB B BepxXHeH yacTu meidku opopMIEHO YTONIEHUE B BUJE «BO-
POTHHYKA>. Bca HOCYZ[a 9THUX THUIIOB OPHAMCHTHPOBAHA. B rexnuke OpHaME€HTaluun Hp606'
JIaJlaeT IAJIKUH ITaMII ¥ IPoYePUYMBAHME, PeXe BJaBaeHUs. JJOMUHUPYIONUMH d1eMEHTa-
MU OpPHAMEHTA ABJIAIOTCS KEJTOOKH 1 KaHHETIOPbI B BEPXHEH 9aCTHU COCYy/la, MHOTOPSITHbIE
3UT3ar 1 3alliTpPUXOBAHHbIC TPCYIrOJIbHUKU.

Cocyapl Tuna 3.3 BcTpedeHsl Ha IOJTY ETPOBCKUX IOMEIEHUH.

Tun 3.4 (puc. 3.19) (25 cocynos, 5 %) — 6GaHOYHBIE COCYABI HEGOJBIIOrO OOBEMA.

Tunbl 3.4 mpeacTaBASgIOT HEOOIbIINE GAHOUYHBIE COCYABI (AuaMeTp ycTba 8—14 cm). Tymo-
BO crabo-pazayroe. CeMb COCYIOB UMEIOT «3aKPBITBIN» Mpoduib. BeHUnkn miocko cpesa-
Hbl. B TecTe mpumecsh Tanpka, cIoabl. B oHOM ciydyae 0TMEYEHO NPUCYTCTBUE B KAYECTBE
IPUMECH U3MEIbYCHHBIX CTBOPOK PAKOBUH PEYHBIX MOJUIIOCKOB. ITouTn nososunHa cocyon
tuna 3.4 (52%) He opHaMeHTHPOBaHA. B TeXHIKe OpHAMEHTAIIMH UCIIOJIb30BaHbI TIa[KUI
IITAMII, IPOYEPUYMBAHNE, BAABICHUs. Beero ncroibp3osano 8—9 opHaMEHTAIBHBIX 3JIEMEH-
toB. [Ipeanourenue oTnaBanocs 3ursaram, psaam saasiaenuii. Ha nocyzne Tuna 3.4 npeo6.ia-
JAIOT BEPTUKAIbHAA «€J0UYKa» 1 xKeJ00Kku. Cocyapl Tumna 3.4 JJoKaanu30BaIuCh B 3alI0THEHUU
IIOCTPOEK METPOBCKOI'O BPEMEHM.
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Puc. 3.18. Banounsre cocyapr. Tum 3.3. IlerpoBckas rpynna:
1-NoNe 5471-5472 ya. O /16 1. -360-380; 2— Ne 4435 yu. H/19 m1. —200;
3 - Ne 853 yu. C/24 . -40-60;
4—Ne 3081ya. T /19 11 -60-80; 5— Ne 760 yu. IT/25 1. -40-60;
6—-Ne 7851 yu.9,/24 . -40-60
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Puc. 3.19. Banounsre cocyapl. Tun 3.4. Ilerposckas rpynna:
1-Ne 6863 yu. I1,/21 rr. — 61; 2— No 4693 yu. I1 /16 1. —40-60; 3 - Ne 4844 yu. I1/17 r1. —40-60;
4-Ne 10466 yu. @' /20 1. - 99 (pos)

I

KepaMnka CHHTAIITUHCKUX U IETPOBCKUX NAaMATHUKOB JJABHO IIPUBJIEKAET UCCIETOBA-
teseit (3ranoBuy, 1973, 1988; Bunorpaznos, 1982, 2003, 2011; ITerpos, 1996; 3nanoBuy,
MamoTtuHa, 2003; Mamotuna, 3xanosuyd, 2002, 2004; Tkaues, XaBanckuii, 2006). Apxeo-
JIOTY U3y4aJI! IIPEUMYIIECTBEHHO KePaMUYEeCKHE KOJUIEKIIMHU U3 PACKOIIOK IOTPebaTbHbIX
NaMATHUKOB CUHTAIITUHCKOro U netposckoro tumna lOxnoro Ypana n Cesepnoro Ka-
3axcTraHa.

B Kakoii-TO cTeneHM MCKIIOUYEHHEM U3 JAHHOTO KOHTEKCTA SIBJISIOTCS CTATbHU, COAEp-
JKallie aHaIu3 KepaMUKU yKperieHHoro nocenenus Apkaum (Ilerpos, 1996; Mamoruna,
3nanosuy, 2004).

EQMHCTBEHHYIO MOIBITKY MCCAEAOBAHNUS CUHTAIITUHCKON K€PAMUKU U3 IOTPEeOATbHBIX
NaMATHUKOB KaK SIBJE€HHS B MacmTabax Bceil copokynmHocTu (Tkaues, Xapanckuii, 2006),
IO psiAy MPUYNH HEJIb3s1 IPU3HATD IMOJHOCTBIO YIAYHOMH, 0 4eM yke coobmanock (Bunorpa-

noB, 2007).
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YKpemiennoe noceaenue Ycrbe I, KyaIbTypHBIHI €101 KOTOPOTO COAEPKUT JIMIIL CUHTAIII-
TUHCKUE U IIETPOBCKME MAaTEPUAJIbI, BIIEPBBIE B UCTOPUM U3Y4YE€HUS IAMATHUKOB 3TOTO KPY-
ra Jjajio BO3MOKHOCTb CUCTEMHOI'O aHa/In3a IpejacTaBuTenbHoi (803 cocyaa) Komaeknum us
PACKOIIOK UMEHHO IOCEJE€HYECKOTO TaMATHHKA.

ITnanurpadudeckoe u crpaTurpaU4eckoe paclpeeieHue KepaMUKU B IIpejeiax
OCHOBHOTO pacKomna (packon 1) Mo3sojgnao MOATBEPAUTH XPOHOJOTUYECKUH IMPUOPUTET
CHUHTAINITUHCKOTO CJIOSI HA YCThe IepeJ] IETPOBCKUM CJIOEM.

CuHTamTUHCKAsA KepPaMUKa, YaCTO CO CJIeJaMHU IBHOU NMEepPeOTIOKEHHOCTH, OKa3alach
IIPAKTUYECKU €JMHCTBEHHOI Ha II0JI0CE PACKOIA, MEPEKPBITON O3/ iHEE NEeTPOBCKOM 06-
BOJIHOII OOOPOHUTENHHOMN CTeHOW. PparMeHThbl CUHTAIITUHCKUX COCYZOB B OOJIBITMHCTBE
3a(pMKCUPOBAHDI KAK B 3aII0JIHEHUY CUHTAIITUHCKUX KOJIOALIEB, TAK U B Iepu¢epUHbIX Ya-
CTAX KOTJIOBAHOB IIETPOBCKUX ITIOMENIEHUH, T/i€, B X0/l CTPOUTENbCTBA IETPOBCKOTO YCTh4,
COXPAaHWJIMCh HE3HAYUTEbHBIE IIATHA CUHTAINTUHCKOTO KYJIBTYPHOTO CJIOS.

IleTpoBckas kepaMuKa, HAIIPOTUB, PEIIUTENbHO IPe0bIajasa B KOTIOBAHAX METPOB-
CKUX IIOMEIEHUI U B 3aII0JJHEHUHU IIETPOBCKUX KOJOALIEB.

basza pannpIX 1O Kepamuke YcThd, KyJa BOIUUIA CHUCTEMATU3UPOBAHHbIE JAHHBIE IIO
BepxHUM dacTsaM 803 cocygoB, MO3BONIIIA MO ILTAHUTPAPUUIECKUM, CTPATUTPAPUIECKUM
U TEXHOJIOTO-TUIIOJIOTUYECKUM KPUTEPUSAM BbIICIUTh B KEPAMUYECKOU KOJJIEKIIUU YKpe-
IIJIEHHOTO ITOCeIeHnus YcThe 1 iBe rpynnbl: CHHTAIITUHCKYIO U IETPOBCKYIO.

Briienennbie B mpeseax KepaMudeCKOH KOJUIEKITMH IECTh TUIIOB TOPIIEYHO-O0aHOYHbIX
COCY/IOB U IISITh TUIIOB GAHOYHBIX COCYZIOB YBEPEHHO COOTHOCATCS C PA3HBIMU YaCTAMMU KYJIb-
TYPHOTIO CJI0s YKPEILIEHHOTO nocenenus Ycrbe 1. Exnncreennoe nckimoyenmue — KpymHble
O6aHKU-KOpYaru, ynorpebjeHre KOTOPBIX 3a(pUKCMPOBAHO KAaK B CUHTAINTUHCKUX TaMATHU-
Kax, TaK ¥ B TaMATHUKAX IETPOBCKOTO THUIIA.

Kepamuka cumHTAamTUHCKON rpynnbl npeacTabieHa 238 cocyaamu. Yacts ¢pparmen-
TOB UMeEET CJIeJibl (POPMOBKU Ha COCYAAX-OCHOBaX. B TecTe GoJbleil yacTu CMHTAIITHH-
CKUX COCYZIOB IIPEOO6IASAEeT TalbK, OJHAKO MCIOIb30BATUCDH U JPYrUe PENEeNnTyphl TECTa
(m1ucToe TeCcTo ¢ 06JIOMKAaMM CTBOPOK PAKOBMH PEYHBIX MOJUIIOCKOB) (JJIS1 THUIIA COCY-
noB 1.2).

B BbIGOpKE KOJMYECTBEHHO MPEOOJAAAIOT COCY/bl TOPHIEYHO-0aHOYHOM (popMbI (TpU
TUIA) C TPEXYACTHOMN CTPYKTYPOH (TyJOBO—ILJI€YO—INENKA), C BEHUYMKOM C «BHYTPEHHUM
pebpom», HEGOIBIIONU, PE3KO OTOTHYTOI HAPYXKy MEHKON, IPAMBIM IJIEYOM, BbIPA)KEHHBIM
pebépoM B MecTe Iepexo/ia OT IIeda K TYJIOBY, C YCEU€HHO-KOHUYECKUM TYJIOBOM, IJIOCKUM
aHoM. Kpome Toro, Kk CMHTaITUHCKOM TpyIllle OTHECEHBI JiBAa TUIA GAHOYHBIX COCYAOB.

CUHTAIITUHCKAA KE€paMUKA YCTbsl XapaKTEPHU3yeTCs UPEe3BBIYANHBIM pa3HOOOpasueM
OpPHAMEHTAIBHBIX 371eMEHTOB (ux 70) 1 6OraTCTBOM COYETAHUI BBIITOJIHEHUS OPHAMEHTA HA
ojgHOM cocyie. OpHAMEHT BBIIIOJIHEH IIPEUMYIECTBEHHO IPOYEPUNBAHNEM, BJIABJICHUAMM,
Pa3INYHbIMU BAPpUAHTAMU ITIAAKNUX 1 I‘pe6eH‘-IaTbIX mramios. Haubomee BOCTpe6OBaHHI)I'
MU B 3TOH I'PyHIle OKAa3aIuCh KeJI00KH, KaHHEJIIOPbl, TOPU3OHTAIbHBIE PAJAbI BJIaBJIEHUM,
HaJIENIHbIE «IMUIIEYKN». «BepTukanbHas egka», poMObI, TPEYroJbHUKHU, MEAHPOBUHBIE
¢urypsl BcTpedeHsl B He60IbIIOM KoandecTse. Heo6xoquMo mog4epkHyTh 60JIbIIOe pas-
HOOOPpa3ue B UCIOIb30BAHUH PA3JIMYHBIX IPUEMOB OPHAMEHTAIUU U UX COYETAaHUS Ha OT-
J€IbHBIX CUHTAIITUHCKUX COCy/aX.

B 11es1oM CUHTAIITUHCKYIO KEPAMUKY YCThs, B CPABHEHUU C IETPOBCKOMU, XapaKTepu3yeT
HoJbIIIee OPHAMEHTAILHOE Pa3HOOOpasue, Kak 10 3J1eMEHTaM OPHAMEHTA, TaK U 110 TeXHU-
K€ €ro BbIIIOJTHEHMUS.

TexHosornyeckue (MCIOIb30BAHNE WIMCTOTO ChIPbS C PAKOBUHOM) M TUIIOJIOTUYECKHE
(¢popma, oOpHAMEHT, TEXHHKA OPHAMEHTAI[UHN) OCOOEHHOCTH COCYA0B Thna 1.2 nemoHcTpu-
PYIOT abaleBCKyIO COCTAB/IAIONIYIO B CUHTAIITUHCKOM KepaMUKe U OTPaKaloT IPOLIECC UH-
Terpanuyn adamesckoro HaceneHus IOxnHoro Ypana, npeskie BCEro KeHITUH — HOCUTENIEH
TOHYAPHON TPaJUIUU, B COCTAB CUHTAIITUHCKUX OOIUH.

175



H.b. Bunoepados, H.I1. Anaesa

He6ob111011 BEBIGOPKOI COCYAOB B CUHTAIITUHCKON IPYIIIE€ KEPAMUKHU YCTbs IPECTaB-
JIEHa KepaMUKa, OTPa)Kalolas, 10 MHEHUIO aBTOPOB aHAIM32a, BO3/IeICTBUE PACIIOI0KEHHO-
ro 3aIaJiHee «MUpPa» CPYOHBIX KYJIBTYP.

Kepamuka neTpoBCcKOI IPyIIIbl KEPAMUKU YKPEILJIEHHOTO MoceeHns Ycrbe I mpeacras-
aena 517 cocynamu, Takxke IOAPA3ACJIECHHBIMU HA TPU TUIIA TOPIICYHO-0AHOUHBIX COCYIOB
U JiBa TUIA GAHOYHBIX COCY0B. MaccoBO BCTpeYeHbI C1e/ibl (POPMOBKU HOBBLIX COCYAOB Ha
COCYAAX-OCHOBAX.

B »Toii rpynme abcoI0THO TOCIO/CTBYIOT TOPIIEYHO-O0aHOUHBIE COCY/[bI TOPU30HTAD-
HbIX HpOHOpHI/II‘/JI C IPUMECHIO TAJbKa B TCCTE, 3AINIAJKCHHbIMHU ITOBCPXHOCTAMHU, «BOPOT-
HUYKOM» I10J] BEHYMKOM C BHEIIHENH CTOPOHBI, IEPEXOJ0M OT IEHKH K TYJI0BY, 0POpM-
JIEHHBIM pedpOM WM IPOMEXKYTOUYHBIMU BapuaHTaMu (pebdpo-ycTyl, ycTyn-pedépo),
yCE4EHO-KOHUYECKUM WU CJI€TKa BBITYKJIbIM TYJIOBOM.

YepThl «MHpa» CPYOHBIX KYJABTYP B (POPMOOOPA3YIONINX MPU3HAKAX IETPOBCKOU IpyI-
IIbI KEPAMUKU YCThS MMPOCJIEKEHDI, KaK 1 B CHHTAIITUHCKOU TPYIIIIE, JTUMIb B €JUHUYHBIX
coyyasx.

B pesynbrare ncciaeoBaHus OpHAMEHTAIUM IIETPOBCKUX COCYOB YCTbsl BbIIEJIECHO
42 snementa (nportus 70 B cuHTAIITHHCKOM rpymie). ITo wactoTHOCTH yoTpe6ieHus mpe-
006J1aJ]AI0T 3AINTPUXOBAHHBIE TPEYTOJIbHUKU, 3UTr3aru U npsamble JuHUU. OcTalbHbIE OpHa-
MEHTAJIBHBIE 3JIEMEHTBI e IMHNYHbI. OpHaMEeHTAIMsI 30HATbHASA, BLIIIOTHEHA B A0COTIOTHOM
GOJILIIMHCTBE IPOYEPUNBAHUEM WIN IAAKUMU MITaMIaMu. OCTalbHble TEXHUYECKUE TTPU-
€Mbl OpHAMEHTAINH (TpebeHYaThle NITAMIIbI, BAABICHU) KyJa 6osee peaku. TpeTs cocynos
IPYIIIBI 10 BEPXHEN YaCTU HE OPHAMEHTHUPOBAHA BOBCE.

ComnocrasiaeHne MaTepUAJIOB KEPAMUUYECKON KOJUIEKIIMU YKPEIJIEHHOT'O IOCEJIeHUs
Ycrbe I ¢ MaTepuasamMy Apyrux YKpPEIUIEHHBIX IMOCEJEHUN NepBbIX BeKoB II ThiC. 10 H.53.
B IOxHOM 3aypasbe, yka3plBaeT Ha 3aKOHOMEPHOE BKIIOUEHNE MaTePHUAIOB YCThs I B aTOT
KPYT.

bBospmas yacTh TUIIOB IOCY/bI BBIJIEJIEHHO 10 MaT€pUaIaM YKPEIJIEHHOIO IIOCEeJIeHUs
Ycrpe I cooTBETCTBYET THIIAM KEPAMUKU YKPEIJIEHHOTO NoceeHuss ApkanM. 3a UCKIIove-
Huem tuna I' II(1) (mraBHOnpoduaInpoBaHHbBIE COCYIBI, C MPAMON MIEHKOH, Ha KOTOPOM
M3HYTPH IMOJUEPKHYT JYyrOOOPA3HBINI MPOTUO 1 BHYTPEHHE PeOPO P Iepexo/ie K IIedn-
Ky). Cocynpl nocenenus Apkaum tumna I' II(1) npakTuueckn He HAXOAAT AHATOTHU Cpeau
nocyan! YeTbd I. ABTOPBI TUIIOIOTUM KEPAMUKM ApKalMa CBA3bIBAIOT ObITOBAHUE JAHHOTO
THIIA C «<HANOOoJIee paHHEeH IPyNIoN apKanMcKOU nocyasl» (Mamoruna, 3ganosud, 2005.
C. 20).

B xepamMmnuecKkoi KOJUIEKIIMY U3 PACKOIIOK YKPEILIEHHOTO MoceNeHus Ycrbe I Mbl cou-
JI1 BO3MOJKHBIM BblJieJIeHHEe TUIa 1.2 ¢ Npu3HaKkaMu KepaMU4YeCcKol Tpajurnum abames-
ckoil kyapTypbl IOxkHOTO Ypana. B Tunosorun kepaMuku U3 pacKOINOK YKPEIJIEHHOTO
nocejeHuss ApKauM IOJOOHBIM TUIl CHEIUAJIbHO HE BbIJEJIEH, HO aBTOPbI OTMEYAIOT:
«B xepamMuyeckoM KoMILIeKce ApKauMa ¢ HUMHU [COCYJJaMU ypaabCKoro abamesa. — H.B.]
COINOCTaBUMa YaCcTh cOCyfoB ropmedHoil ¢opmber (I tum)» (Mamoruna, 3gaHoBHY,
2005. C. 22).

CrouT OTMETHUTD, UTO B KEPAMUKE YKpeIIeHHOTo noceaeHns Apkaum tunsl I' T u I' IV
II0 MHOTUM IapaMeTPaM COOTBETCTBYIOT TuUnaM 2.1 1 2.2 13 pacKONOK yKPEILJIEHHOTO I10Cce-
JeHus Ycrbe I, rie OoHM COCTaBIgI0T OCHOBY IETPOBCKOUM 4aCTH KEPAaMMUY€CKOU KOJUIEKIIAH.
B npunnune u aBTOpbI TUIOJIOTUM KEPAMUKU U3 PACKOIIOK YKPEIUIEHHOTO IToceieHnus ApKa-
VM IIPU3HAIOT, 9YTO «OTAEJbHbIE TUIILI ADKAUMCKOU ITOCY/bI HAXO/AT AHAJIOTUHU B MaTE€pHUaIax
KyJIBTYp JIecOCTenel 1 creneid EBpasun: ...meTpoBcKo-alakyabckol» (MamoTnHa, 31aHo-
Bu4, 2004. C. 81). Hy:kHO OTMETUTD, YTO KEPaMHUKa C «II€TPOBCKO-AIAKYJIbCKUMU» Y€PTAMU
B KOJIEKIIUH U3 PACKOIIOK YKPEIUIEHHOI'O TOCEIeHUI APKAUM IIPE/ICTABIEHA CPABHUTEIBLHO
HEOGOIBIINM KOJNYECTBOM dK3EMIUIIPOB, B OTIMYHE OT KEPAMUUECKOH KOJUIEKIIUN U3 PaC-
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KOIIOK YKPEIUIEHHOTO MOCeNeHnsI YCThe I, rie meTpoBCcKue TUIBI KEPAMUKU SBJISIOTCS J0-
MUHHPYOITUMU.

ITo nToram nsydeHus KepaMUUeCKOH KOJJIEKIIUU M3 PACKOIOK YKPEIJIEHHOIO IoceJe-
HUA YcTbe I MOKHO c1es1aTh c1eylolmue BbIBObI.

Hasimane B 06€UX BbIICJIEHHBIX I'PYIIIIAX KEPAMUKH CJIEJOB OHOM U TOMH K€ TeXHOJIOTUU
M3TOTOBJIEHHUS COCYJOB, IPEAIOIaraBuieil MCI0Ib30BAHNE IIPU (POPMOBKE HOBBIX COCYZIOB
COCY/IOB-OCHOB HEOOXOIUMOT'0 00beMa M BIAKHOU TEKCTUJIBHOU IMPOKIAJKUA — SIPKOE JTOKA-
3aTeJIbCTBO GECCIOPHOTO yJacTHsl CUHTAIITUHCKOro HacesneHus IOxHoro 3aypaibs B ana-
KyJIbCKOM KYJIBTypOT€HE3E.

ITeTpoBckast 4acThb KEPAMUYECKOH KOJIEKIIUU U3 PACKOIIOK YKPEILJIEHHOTO IOCEIEeHUS
Yeroe I, mpu BceM ee cBoeodpas3uu, JEMOHCTPUPYET TEXHOJIOTUYECKYIO M TUIIOJIOTUYECKYIO
YHU(PHUKANHIIO KEPAMUYECKOTO JeJa, OTPAXKAIOIYI0 OKOHYAHUE HAYaJIBHOTO dTara KyJbTy-
poreHesa CUHTAIOITHUHCKOTI'O BpeMCHI/I 1 HAYaAJI0 I/ICTOpI/II/I OTHOCHUTECJIBbHO MOHOJIPITHOI?I I10
XapaKTEePUCTUKAM K€PAMHUKHI OOIHOCTHU AJIAKYJIbCKUX KYJAbTYp cTenei IOxxuoro Ypana u Ka-
3axcTaHa MO3JHETO OPOH30BOTO BEKA.
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Imaea 4. TEXHUKO-TEXHOJIOTUYECKHWI AHAJIN3 KEPAMUKH
ITIOCEJIEHHUA YCTBE I

Ha npeameT ncxoHOro cblpbs 1 (POPMOBOYHBIX Macc UccaeoBanock 310 cocynos, cio-
COOBI KOHCTPYMPOBAHUS U3YJaIUCh IO (pparMeHTam oT 124 cocynos, mo 93 cocynam nosyue-
HBI JAHHBIE O KOHCTPYHPOBAHUU TIOJIOTO TeNa, 1o 32 — ToIbKO HauuHbIL. C11oco6b1 06paboT-
K1 IOBEPXHOCTHU onpeeaeHsl o 310 cocygam.

Ha crynenn «OT60p HCXOJHOTO CHIPbS» K€PAMUKA IOCEJICHUS YCThE XapaKTepU30Ba-
JIaCh TAKUMU TPAAUIUAMHE, KaK FICIIOJIb30BAHHE CPEJHEOXKETE3HEHHOM, CHJIbHOOKETIe3HEH-
HOU IVIMH M UJIHCTOTO ChIPbs (MJI IPEJCTaBIsET COO0M IMTMHUCTOE ChIPhE C €CTECTBEHHBIM
IPUCYTCTBUEM PAKOBUH IIPECHOBOIHBIX MOJLIIOCKOB B Pa3PyIIEHHOM COCTOSIHUU):

— cpexHeosxene3neHHas mHa — 51,3 %;

— CUJIbHOOKeJe3HeHHas mmHa — 35,4 %;

— niucroe coipbe — 13,3 %.

Cpenneoxene3HeHHas DIMHA ObLTa INIAaBHBIM OOpa3oM 0e3 €CTeCTBEHHBIX NpHUMecei
(70,7%). HaubGopliee pacpoCTpaHeHUe CPeJU €CTECTBEHHBIX IPUMECEi IOy I OYpbIil
xene3nsik (19,3%). O6pasibl KepaMHUKU C €CTECTBEHHOM IIPUMECHIO IIeCKa U OYPOro jKeJies-
HSKA, a TAK}KE C IPUMECHIO TOJBKO IIECKA COCTABJISIIA cOOTBETCTBEHHO 6% 1 3%. B onrom
cJIydae OTMEUYeHbI KapOoHaTHbIE (M3BeCTHSAKOBbIE) BKIoueHus (1%).

Kepamuka n3 cHJIbHOOXEJIE3HEHHON ITMHBI TaKXKe OTINYAJIACh B OCHOBHOM OTCYTCTBH-
eM ecrecTBeHHbIX pumeceii (81%). B 11,4% cocynos ormeuena npumech necka u B 6,6 % —
HIpUMeCh Oyporo xesie3Hsika. B ofHOM cocyze u3 CHIbHOOKEIe3HEHHO ININHBI (PUKCHPOBa-
JINCh KApOOHATHBIE BKJIIOYEHMSI.

VY €OCyfOB U3 WINCTOTO CBIPbSI OTMEYEHBI JBA COYETAHUS €CTECTBEHHBIX IIPUMeCceN —
[IECOK U PAKOBUHBI IPECHOBOAHBIX MOJLIIOCKOB (66,7%) 1 Gypblil s)KeIe3HsIK, IECOK U PAKO-
Bunbl (33,3%).

IIpu anammse xepaMUKH MoOceaeHUus Ha CTYmHU «O6paboTKa ChIPhEBBIX MATEPHUATIOB»
(Tabs. 4.1) 6bUIN BBISBIEHBI TAKHE€ HABBIKU, KAK MCIOJIb30BAaHUE CPEAHEOXKEIE3HEHHOU,
CHJIBHOO’KEJIE3HEHHON INIMH U WIMCTOTO CBIPhS BO BJIAXKHOM COCTOSIHHH.

Ta6i. 4.1. O6paboTKa ChIpbEeBBIX MATEPHATIOB

Kepamuka

ITamor, B %
rocesienus, B %

Cpenneoxene3HeHHAs IIMHA 51,3 69,1
CribHOOXeJIe3HEHHAA VINHA 35,4 18,1
Nicroe coipbe 13,3 12,7

CpaBHeHI/IC COCTaBa BUJOB NCXOAHOTO CbhIPbd HA ABYX YPOBHSIX BBISIBIJIO IBE€ OCHOBHBIC
TEHACHIIUN — YBEJIMYCHUEC JOJIN COCYIOB 13 CUJIbHOOKEJIE3HEeHHOUW IJIMHBI 32 CUEeT CHIKe-
HUA IIPOIEHTA KEPAMUKHN U3 CpCILHCOH{CHCBHCHHOﬁ miuabl. Kommuecrtsennoe cooTHole-
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HIUIE COCYZIOB U3 MUJIMCTOTO CHIPbSl OCTAIOCh MPUMEPHO OJMHAKOBBIM, BUAUMO, U3-3a TOTO,
YTO OHU MPAKTUYECKU BCE OTHOCATCA K HUKHEMY CUHTAIITUHCKOMY YPOBHIO. /{7151 IeTpos-
CKOIl KepaMUKU ITOCEJIECHHUsI YCThe COXPAHAETCH TEHJEHIUS MCUE3HOBEHUS TPAJUIIUN HC-
II0JIb30BAHMS WJIA C €CTECTBEHHON NMPUMEChIO PAKOBUHbI IIPECHOBOJHBIX MOJLIIOCKOB JIJIsI
M3TOTOBJICHUS COCYIOB.

Hammume HeCKOTbKUX BIJIOB CHIPbS, UCIIOJb30BABITNXCSA JUIS U3TOTOBIEHUS KEPAMUKI
IIOCEJIEHUS YCThE, CBIJIETEILCTBYET O KOHIVIOMEPATHOM COCTOSIHUM Ha TIOCEJIEHUU HOCUTE-
JIel pa3JIMYHBIX TPAJUIUN OTOOPA U MOATOTOBKM UCXOHOTO ChIPhs U O IMPOIECCAX CMEIe-
HUS MEXK]Ty HIMH.

[Ipu TEXHUKO-TEXHOJOTUYECKOM aHAIN3€ KEPAMUKH ITIOCEJIE€HUs YCThe ObLIN BbIsIBJIEHDI
IJTABHBIM OOPA30M CJIOKHbBIE PenenThbl (popMOBOUHBIX Macc. Tosbko oauH penent popmo-
BOYHBIX MacC OB COCTABJIEH IO IMPOCTOH (He cMenranHoii) nmporpamme — I+ O.

Hasbixu uzrorosiaeHus KE€pPaMHKN Ha IL[aHHOI‘/JI CTYHCHI/I CBI/IIICTC.HI)CTBYCT O TOM, 9TO IIPO-
I[€CChI CMENIEHN s HACeJIeHUs C PA3TMYHBIMU TEXHOJOTUYECKUMU TPAJAUITUAMMU LU yXKe JO-
CTAaTOYHO JUIUTENbHBIN IepUOJ. ITO NOATBEPKAAETCS NPeodIajaHueM B penentype Gop-
MOBOYHBIX MaCC HanboJiee CJI0KHBIX penenTos (Tadi. 4.2), CpaBHUTEIHLHO PaBHOMEPHBIM
pacmpeieJIeHuEM JOIN IECTU BEAYIUX PEIENTOB, KaXK/bIH 13 KOTOPBIX BXOJUT B UHTEPBAJ

ot 16,3% no 12,2%.

Ta6. 4.2. Penentsl ¢)opMOBOYHBIX Macc

I'muna + gpecsa TajbK. + MaMOT + OpraHuKa 16,3 % '+ r+1I+0O
I'tnna + mmHA cyxast + [pecBa TaIbK. + Opr. 16 % I'+Ic+r+0O
Imuna + apecsa TabKUpoOBaHHAsA + OpraHUKA 15,4 % '+ JIt+0O

I’mmua + mmmHa cyxas + mamoT + opraHuka 15,4 % +Ic+1I+0O
[nmuna + mimHa cyx. + IpecBa TAIbK. + MIaMOT + OpT. 12,2 % F+Ic+r+ 11+ 0O
Dinaa + mamoT +opraauka 12,2 % r'+11+0

IiinHa + opranuka 2.2 % r+o0

Kasxaplil 13 OCTaBIIUXCSA JECATH PELEnTOB (POPMOBOUYHBIX MACC KEPAMUKM COCTABJIAET
menee 2%.

[Tpn m3yyeHnn B3aMMOCBA3M Pa3MEPHOCTH U KOHIIEHTPAIUNA HEIMHUCTBIX IpUMecei
BBISICHIUIOCH, YTO JPECBA TAJIBKUPOBAHHASA YIIOTPEOIIsIach KpynHasd (oT 2 10 3 MM 1 6oitee)
npu koHueHTpanuu 1 : 4 — 1 : 3. Ilpuyem B penenrax mmHa + Jpecsa TaIbKUPOBaHHAA +
OpraHUKa M IJIMHA + JpecBa TaIbKUPOBAaHHAA + HABO3 XapaKTePHA KOHIIEHTPAIUsA JPECBLI
1: 3. B penienTax mmmHa + ApecBa TIbKMPOBAHHAS + IIAMOT + OpraHuKa U IVIMHA + JpecBa
TILKMPOBAHHAs + HABO3 KOHIIEHTPaIUs ApecBbl — 1 : 4.

CBa3b CTENEeHM KOHIIEHTPAIMHU JPECBBI C ONPEAEJEHHBIM PerenToM (POpMOBOUYHBIX
MacC CBUETENIbCTBYET, IO-BUAMMOMY, O TPAJULMAX, CBOMCTBEHHDIX PA3TUYHBIM MacTepam
B paMKaX HeGOIbIINX OJIM3KOPO/CTBEHHBIX TPYII HA TOCEIEHUM.

CpaBHeHMe penenTyphbl IaMOTa ¥ KEPAMUKH IT0CEJI€HUs YKa3bIBaeT Ha IBCTBEHHYIO TEH-
JEHIUIO YBEJIMYECHHS YHCIA COCYI0B C IAaMOTOM B (POPMOBOUYHBIX MacCax KEPAMUKH I10CE-
JIEHUS, 9TO, BO3MOXKHO, CJIEZlyeT CBA3BIBATD C IPIJIMBOM Ha ITOCEIEHUE HOCUTEIEH HaBBIKOB
cocTaBIeHNs POPMOBOUYHBIX MacC ¢ maMoToM (Tabu. 4.3).

Ha ykpeniennom nocesnenun Ycroe I cpepn cocyios ¢ 106aBkoii B pOPMOBOYHYIO MACCY
mamoTa HanboJsiee pacupocTpaneHHbiMu 6butn perentsl — I+ Te + I + O (25,7%); T' + [t
+II+ O (24,8%); L'+ I+ O (22,3%); ' =Tc+ Ar+ I+ O (17,5 %). B ckobkax yka3zaH npo-
IIEHT COCYJIOB JIAHHOTO PEIENTa OT OOIIEro KOJIMYECTBA COCYAOB C J06ABKOH B (DOPMOBOY-
HYIO MaccCy IaMoTa.
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Ta6xn. 4.3. IllamoT B ¢ OpMOBOUYHEBIX MaccaX KePaMHKH YCTbs

Penenrtel kepamuku

PeLenThl LaMoTa F+lc+M+0O | I'+Ar+1I+0O |T+1I+0O | '+Ic+Ar+1I+0O
r+/Jr+0O 86,8 66,7 71,7 77,8

r+o 5,7 13,7 17,4 13,9
+Ic+ A+ O 5,7 11,8 2,2 8,3
[+Ic+O — 7,8 6,5 —
F+I[T+HI+O — _ 2,2 _
F+Ic+1I+0O 1,8 — — —

ITpusenennble B TabuIe JaHHbIE (B %) CBUAETEIBCTBYET O TOM, YTO B KEPAMUKE C IITAMO-
TOM B (DOPMOBOYHOI MacCC€ BBIJEIAETCS OCHOBHON PELENT MaMOTa — VIMHA + [PeCBa Talb-
KHpOBaHHasA + opraHuka. TaknM o6pa3omM, yBeJINUeHNE YHCIa COCYAOB HA TOCEJICHUN YCThe
¢ MaMOTOM B (P)OPMOBOYHOI Macce CBSI3aHO INIABHBIM OOPa3oM He C IPUIMBOM HACEIEHUS
C HaBBIKAMU YIIOTPEOJIEHUS AMOTa, a C IIEPEXO0JOM HOCUTEIECH TPAJULIUI NCIIOIb30BAHUS
penenta I' + /It + O na nossiit Bug perenta (I +I'C+ I+ O u I + III + O) wim Ha 106aBKY
HOBOI mpumecH Hapsay ¢ TpaguruonHoi (I'+ At + I+ O u I+ Ic + Jit + I + O). 910 yKaswr-
BA€T Ha IPOIECC AKTUBHOTO MOMIOIMEHMS (ACCUMUISIINMI) HACEIEHUs C HaBBIKAMHU HCITOJb-
30BaAHUA ,leCCBI)I Ta]IbKPIpOBaHHOfI. I/IHTCPCCHO OTMETUTH B 9TOM C]Iy‘-lae, 9qTO B ‘-ICTpreX
BEJIyIINX PELENTaX KEPAMUKHU C IIAMOTOM aHAJIOTUYHBIX PELIENTOB CAMOIO MIAMOTA WJIH BO-
oome Het (I'+Ic+ T+ O, '+ I+ O, I'+Ic+ A+ I+ O) mwiu ouens maso (I' + I'c + I + O).

Ananmm3 xkepaMuku nocesieHus Ha cryneHn «IloaroroBka ¢pOpMOBOUYHBIX MacC» AAET
OCHOBAHHE JUUISI BBIBO/IA O CMEIIEHUH PA3TUIHBIX TEXHOJOTMYECKUX Tpasunuil. B nccienye-
MOU KOJUIEKIIUN KEPAMUKU UMEIOTCA COCYAbI KaK CO CTAPOM, TaK M C HOBOM yCJIOKHEHHO-
CTBIO, KOTOPBIE BKJIIOYAIOT B Ce6s1 HICKYCCTBEHHbIE MUHEPATbHBIE JOOABKY, BBIIIOJHSIOIINE
OJIHY U Ty )K€ TE€XHOJOTMYECKYIO 3aja4y. Kak, HapuMep, B TOM ciydae, KOria B KEpaMUKe
OJHOBPEMEHHO IIPUCYTCTBYET JpecBa U MIaMOT WX IAMOT U necok. Ilpudem, cocyabl ¢ HO-
BOU YCIOKHEHHOCTBIO U CAMBIM CJIOKHBIM COCTaBOM MCKYCCTBEHHBIX IIpUMeECEH SBHO Ipe-
006J1a/1AI0T B ICCJIEJOBAHHOM KOJUIEKITUH KEPAMUKH U3 PACKOIIOK YKPEIIJIEHHOT'O ITOCETeHUs
Yerbe 1. C yueToM TOro, 4To MOPQOJIOTUUYECKH YK€ O(POPMIIICH Ha MOCEJEHUN YCThe THUII
IIETPOBCKOU KE€PAMUKH, TO HANOOJIEE€ PACIPOCTPAHEHHBIE PEenThl (POPMOBOUYHBIX MACC
3TUX COCYAOB, BUANMO, CJIEAYET CUUTATD YCTOSBIINMUCS HABBIKAMU U3TOTOBJICHUS K€PAMU-
KM Ha JAaHHOU TE€XHOJOTMYECKOU CTYIIEHH, TO €CTb OHHU yXKe IEePEXOJAT B Pa3psif KyJbTyp-
HOU TPAJUIUN.

ITo 35 cocymam noceseHus Ycrbe ObLIA OINpPE/EI€HA MPOrpaMMa KOHCTPYUPOBAHUS Ha-
yuHa: goHHo-eMkoctHast (18,8%) u emrocrHast (81.2%). /IoHHO-eMKOCTHBIE HAYUHBI 1O
OOLIM OCOOEHHOCTSAM MCXOJHOI'O MaTE€PUAIA OTHOCUTCS K IPYIIIE COCTABHBIX, IO (popme
MOPLHI — K OATPYIIIE IOCKYTHBIX, IO CIOCOOY KOHCTPYUPOBAHUS — K ABYM BHIAM: JIOCKYTHO-
komkoBatbie (80%) u cunupaneBuansie gockyTHbIEe (20%). B J10CKYyTHO-KOMKOBATOM CIIO-
cobe KOHCTPYHPOBAHUS BbIIEICHO JBA noasuaa: B ogul cioii (50%) u B aBa caos (50%).
EMKOCTHBIE HAYMHBI OTHOCSTCS K IPYIIIE COCTABHBIX, 10 (JOpMe HMOPIUI — K IOATPYIIIIE
JIOCKYTHBIX, 11O CIIOCO0Y KOHCTPYHPOBAHUS — K JIBYM BHIaM: JIOCKyTHO-KOMKoBaTbIe (90%) n
crmpasieBuiHble ocKyTHbIE (10%). Ha moaBnaoBoM ypoBHE pasindaloTcst eMKOCTHbIE Ha-
YUHBI B OJIUH U JBA CJIOSI JIOCKYTOB (45 11 55% COOTBETCTBEHHO).

ITo 0co6eHHOCTAM KOHCTPYUPOBAHUS OBUIN BBIICHEHBI Pa3JUYHBIE CIIOCOOBI UX CO3-
JAHUuL:

— B CHATOE C (POPMBI-OCHOBBI IIOJIO€ TEJIO, THO BMA3bIBAJIOCH B OJJUH WJIH JBA CJIOSI JIOCKY-
TOB U3HYTPH;
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— JIHO BMA3bIBAJIOCh B OJIMH WJIM JIBA CJIOSI JIOCKYTOB C BHELIHEI CTOPOHBI IIOJIOTO TEJIA;

— JIHO HaMa3bIBAIOCH CJIOSIMH JIOCKYTOB C BHEIIHEIl M ¢ BHYTPEHHEI CTOPOHBI IIOJIOTO
TeJIA, CHATOTO € (POPMBI-OCHOBBL.

Cpenu Tpex crnocoGOB U3TOTOBJIEHHUS €MKOCTHBIX HAUMHOB IIE€PBBIE /IBA (COEAMHECHUE
JIHA CO CT€HKAMU C BHEIIHEH NI C BHYTPEHHEH CTOPOHBI) UMEIOT G0JIee PAHHIOI UCTOPHIO,
dyeM mociaexHuii. Ilepsbie aBa crioco6a OTpaKaioT pa3Hble HABBIKM U3TOTOBJICHHS €MKOCT-
HOT'O HAaYMHA Y 060COGICHHBIX B IIPE/EJIaX IIOCEICHUS TPYIIIT HOCUTEIEH TPaJULIUi NCIOJIb-
30BAaHMS JAHHOW Iporpammbl. Tperuii crioco6 (KOHCTPyHMpOBaHHE JHA HAJIEIIOM OJHOTO
CJIOSI JIOCKYTOB C BHEIITHEH, a C APYroi ¢ BHYTPEHHE ) 110 XapaKTepy Pa3BUTUS UCCIEAyeMOI
IIPOrpaMMBbl SIBJISIETCSI 6OJIiee CJIOXKHBIM, OOPa30BAHHBIM B PE3y/IbTaTe CMENICHUS TPajgu-
(11 M3rOTOBJIEHUS IIE€PBBIX ABYX CIIOCOOGOB. JlaHHBbIE IIPOIIECCHI SBJISIOTCS WLIIOCTPAIen
CJIOXKHBIX B IIPOIIIOM OTHOLIEHUI ¥ KOHTAKTOB MEXK/[y HOCUTEJISIMU PA3HBIX TPAJAULIHII KOH-
CTPYHPOBAHMS €MKOCTHOTO HaunHa. [locieunii cnoco6 xapakTepusayeTcs TeHAEHIIUEH OT-
MHUPAHMS, TAK KaK OH IIPEAIIOIaraeT MMEHHO JABYXCJIOMHYIO CTPYKTYpPY AHA. EMKOCTHBIE Ha-
YUHBI KEPAMUKH ITOCEJIEHUS YCThE U3rOTaBIMBAIOTCS Kak B ABa (55%), Tak 1 B OJUH CJI0H
n0ckyToB (45%).

[To xepamuKe moceaeHNs YCThe OTMEYEHbI HABBIKM KOHCTPYUPOBAHMUS IIOJIOTO TEa, OT-
HOCSIIHECS KO BTOPOMY HAIIPABJIEHUIO B PAa3BUTHUH HABBIKOB €0 U3TOTOBJICHUSI.

ITo 06mIM 0COGEHHOCTSM TEXHUKHU BBIIIOJIHEHUS! pabOThI IPUEMbI KOHCTPYHUPOBAHUS
IIOJIOTO TE€JIA UCCIEAYEMON KEPAMUKYU OTHOCSTCS K KJIACCY PYYHBIX, IPYIIIIE COCTABHBIX, ITOJ-
IpYIIIE JIOCKYTHBIX U BHJIAM:

— BUJ, 3 — COCTaBJIEHHBbIE IIPU IOMOIIU KOMKOBATOH Pa3HOBUIHOCTU JOCKYTHOIO
HaJIETIa,;

— BUJ 4 — COCTABJIEHHbBIE IIPU IIOMOIIY CIUPAIEBUAHON PA3HOBUIHOCTHU JOCKYTHOTO
HaJIena;

— BUJ| 5 — COCTaBJICHHBIE JIOCKYTHBIM CIIUPAIbHO-30HAIBHBIM HAJIECTIOM.

[Tosoe Tesno cocyoB moceaeHus 6bLIO U3rOTOBIEHO JOCKYTHBIM CIIUPAIbHO-30HAIBHBIM
(86,2%), nockyrHO-KOMKOBaTbIM (7,4%) M cnupazeBUAHBIM JTOCKYTHBIM (6,4%) cro-
cobamu.

B nepBbIX ABYX crioco6ax BbIJEICH OJUH IOABUA — B ABa c10s1. Cocybl, 110JI0€ TeJIo KO-
TOPBIX BBIIIOJHEHO CIHPAJIbHO-IOCKYTHBIM CIIOCOOOM, MMEIOT JIBA IOJABH/AA: B OJUH CJIOI
(50%) n B 1Ba cnos (50%).

CymiecTBOBaHME PA3IMYIHBIX CIIOCOGOB KOHCTPYHPOBAHUS IIOJIOTO TEJIA B Cpeje HOCH-
TeJIell HaBBIKOB MCIIOIb30BAHUS JIOCKYTHOTI'O HAJIETIA MOKET CJIYKUTb CBUAETEIbCTBOM KOH-
TAKTOB B IIPOILIOM M3y4a€MOTO HACEJIEHUS C IPEACTABUTEISIMH Pa3JINUHbBIX TEXHOJOTHYE-
ckux Tpaauiuil. I[Ipudem, abcomoTHoe Ipeobiajanre B KepaMUKe HACEJIEHUs JIOCKYyTHOTO
CIHPATBHO-30HATBHOIO HAJIEIA [IOJIOrO TeJIa TOBOPUT, BO3MOXKHO, O IIPEUMYIIEeCTBEHHOM
B3aMMOJCIICTBUU B IPOILIOM JAHHOTO HACEJEHUS C HOCUTEISIMU TPAJULUI HCIIOIb30Ba-
HUS JEHTOYHOTO KOJIbIIEBOTO HAJIEIIA.

B cocynax ¢ eMKOCTHBIM HAUMHOM JHHIINA U3TOTOBJIEHBI IOCKYTHBIM KOMKOBATBIM CIIOCO-
6OM, a CTEHKH — JIOCKYTHBIM CIIMPAJIbHO-30HATBHBIM HAJIEIIOM. B Tex cocynax ¢ eMKOCTHBIM
HAYUHOM, B KOTOPBIX JHHINA U3rOTOBJICHBI JIOCKYTHBIM CIIPAJIEBUIHBIM CIIOCOOOM, CTEHKHI
OBLIH TAK)KE€ BBIITOTHEHBI JIOCKYTHBIM CIIMPAJIbHO-30HAIBHBIM CIIOCOOOM.

[Tpu oTCyTCTBUM JOCTATOYHON BLIGOPKH B MATE€PUAJIAX IIOCEJEHUS B LIEJISAX CPABHEHUS
KOHCTPYMPOBAaHUS HAYMHA U II0JIOTO TeJIa B HACTOSIIEE BPEMs CJOKHO CYAUTHh 06 0COOEH-
HOCTSIX IIPOIECCOB CPALIMBAHUSA WIHN AP (EePEeHINAIUN TEXHOIOTUYECKUX TPAJUIIUI HC-
CJIe[lyeMOT'0 HACEJICHHUSI.

Crroco6s! npuganust (popMbI COCYAAM M3 PACKOIIOK YKPEIUIEHHOTO IocexeHus Ycrbe |
CBSI3aHBI C HABBIKAMH HCIIOJIb30BAHUS (POPMBI-OCHOBBI (98,2%). JIump B ABYX CJIydasx OT-
MedYeHbI IPU3HAKY UCII0ab30BaHus ¢popMm-emrocTeit (0,8%).
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IIpusnakn ncnoab30BaHUA (POPM-OCHOB (PUKCHPYIOTCS IO OTIIEYaTKAM TKaHEBBIX IIPO-
KJaJ0K Ha BHYTPEHHEH IMOBEPXHOCTHU COCYJOB, IMTABHBIM 00pa3oM Ha MX CTeHKaX. MHorna
yepe3 TKAHEBbIE OTIEUYATKHU IOCTYIAET Pesbe(HbIN OPHAMEHT COCYAQ, UCIOIb30BABIIETO-
cs B KauecTBe (popMbI-oCHOBBIL [Ipeobaanganue ogHoro cnocoda popMoodpa3oBaHUs COCY-
JIOB HA TIOCEJICHNUU XAPAKTEPUIYET TPAAUIINU U3TOTOBJICHHS KEPAMUKY HA JAHHOU CTYIICHU
IIPOU3BOJICTBA KAK YCTOMYMBBIC U HE CMENIAHHBIE, TP HE3HAYUTEIBbHON MH(PUIBTPAIIUI
HACEJIEHNS C MHBIMUA TEXHOJIOTUYECKUM TPAIULISMU.

[To MaTepuasam NocCeJeHUsI YCTh€ BBISBIEHBI CIIOCOOBI, OTHOCSIIUECS K OJHOMY Ha-
IIPABJICHUIO B PA3BUTHUH HABBIKOB 0OPAGOTKU MOBEPXHOCTU — GE3rPyHTOBOYHOMY. B aTOM
HAIIPaBJICHUU OOPabOTKU IOBEPXHOCTHU COCY0B (PUKCUPYIOTCS IPU3HAKU K1acca I — 3ara-
xuBanue (82,6%) u xiracca II — nomenne (17,4%). B x1acce 11 BbIsSIBJICHBI IPU3HAKY TIOJ-
rpymisl 1 — sonienne 1o BiaaxHoi ocHose (70%) n moArpymis! 2 — JIOMEHNe 110 HOCYIIeH-
Hoit ocuose (30%).

ITo HammumIo ABYX Cr1I0cO60B 06PaBOTKU OBEPXHOCTU B paMKaX GE3rPyHTOBOYHOTO Ha-
IIPABJICHUS CJIEAYET CAEJNATH IIPEANOI0KEHNE 00 U3BECTHOM OJHOPOAHOCTH HABBIKOB Ha
JAHHOI CTYIIEHHU IIPOM3BOJICTBA U B TO K€ BpeMs ITOAYEPKHYTh (PAKT 060COOIEHUS HA UC-
CJIEJIlyeMOM ITOCEJE€HUH JBYX I'PYIII HACEJIEHUs ¢ HABBIKAMH 3aIVIAXKMBAHUS U JIOMEHUS 10~
BEPXHOCTH COCY/IOB.

AHaIN3 UCXO/HOTO CBIPbSI KEPAMUKH ITOCEJIEHUS YCThe Ha CTyIeHsAX «OTOop UCXOAHO-
ro cbIpbs» U «OOpabOTKA CHIPHEBBIX MATEPHUAIOB» BBISBIJI TAKHE OCOOEHHOCTH, KaK OT-
CyTCTBHE B OCHOBHOM €CTECTBEHHBIX IIPUMECEH B COCYAAX U3 CPEIHEOKEJIC3HEHHOU M
CHJIBHOOKeJIe3HEHHOM ITH. COCy/[bI 3 MUIMCTOTO ChIPbsi cocTassisuin auib 13,3%. Heoxe-
JIE3HEHHAs NIMHA UCIOJb30BATACHh TOIBKO B CMECSX C IPYTUM HCXOJHBIM CBIPbEM U TOTBKO
B cyxoM cocTossHIH. CHIIBHOOKEI€3HEHHAs IINHA CTAHOBUTCS OJHUM 13 OCHOBHBIX BUJIOB
HCXOJ{HOTO CBIPbSI.

Ha crynenn «IToaroroska (popMOBOYHOM MAaCChI» CJI€JyeT OTMETUTD, YTO IIOUYTH TPETh
COCYIOB MMe€JIa PEUENT IMIMHA + MaMOT + OpTraHUKa. Penenr minua + JlpecBa TAJIbKUPOBAH-
Has + OPraHUKA TAKXKE SIBJSETCS OJHUM U3 IVIABHBIX PEIENTOB, TIO3TOMY 3aKOHOMEPHO T10-
SIBJICHHE KaK PE3YJIbTaTa CMEIIECHU KYJIbTYPHBIX TPAAUIUI PELENTA IIMHA + APECBA TATbKU-
posanHas + mamoT + opranuka (16,3%). B kepamuke JaHHOTO MaMATHUKA HAUOOJIEE APKO
HPOSABJIAETCS NIAMOTHAS TPAAUINA B perentype (pOpMOBOYHBIX MACC.

IIpm KOHCTPYNPOBAHNU HAYUHA BBIJAEJISUINICH OCHOBHASI €EMKOCTHAS M JOHHO-€MKOCTHAS
(18,8%) nporpammsl. IToagBUIOBEIME OCOGEHHOCTSIMHU CIIOCOGOB KOHCTPYUPOBAHUS HAYN-
HOB ABJISIETCS TO, YTO MOJIOBUHA HAYMHOB 0OEUX IIPOTPaMM ObUIA BBIITOTHEHA B OJUH CJIOH
J0cKyTOB. CIIOCOOBI KOHCTPYUPOBAHUS €MKOCTHOTO HAYMHA OTPAKAIOT IIPU3HAKU CMeEIIe-
HUS TPAAUIINN U3TOTOBJIEHHS €MKOCTHOT'O U JJOHHO-€MKOCTHOT'O HAYMHOB.

Cpeau crioco60B U3rOTOBJIEHUS IIOJIOTO TEJIA COCYAOB IIOCEJECHUS YCThE IBHOE IIPEUMY-
IIECTBO MMeEET JIOCKYTHBIN CHUPATbHO-30HANBHBIN Haten (86,2%). ITourn 94% uccreno-
BAHHOI K€PAMUKH IOCEJICHUS UMEJIN CTEHKH, BBIIIOJHEHHBIE B JIBA CIOSI IOCKYTOB.

[IpakTuyecky BCS MCCIEOBAHHAS KEPAMMKA MMesa HMPU3HAKN KOHCTPYHPOBAHUS HA
dopme-ocnose (98,2%), 4TO HOJIEPKUBAET B I[€JIOM OJHOPOIHBII COCTAB HABBIKOB HA JIAH-
HOU CTYIIEHU T€XHOJIOTHU.

Paznmumsa B 06paboTke MOBEPXHOCTH OTHOCATCS K PA3IMYHSAM JIMIIb OTAEIbHBIX I'PYIIII
HACEJEHNS B paMKaX €JIMHOTO 6e3rpyHTOBOYHOro HampasiaeHus. Cpean cioco60B mpeood-
nasaet 3amtaxuBanue (82,6%), a cpesy NpUEeMOB JIONMEHUS BbIJIEISAETCS JOUEHE 10 BIAXK-
noit ocuose (70%).

W3-3a 60s1bI11011 PparMEeHTAPHOCTH OCEICHYECKON IMHSIHOM HOCYbI ObUIU BBIJECICHBI
TOJIBKO IPUCIIOCOOUTEIbHBIE HABBIKM M3TOTOBJICHUS ObITOBABIIEH HA IOCEJICHUU YCThE
CUHTAINTUHCKON U METPOBCKON KepaMuku. K ImpHrcIoco6uTeN bHBIM OTHOCATCS HABBIKHI
0TOOPA UCXOAHOTO INTMHUCTOTO CBIPbS, IOATOTOBKU (POPMOBOYHBIX MAcC M OOPabOTKH 110
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BEPXHOCTHU cOCy0B. CHHTAINTUHCKASA KEPAMUKa OTHOCUTCS K 60JIee paHHEMY CTPOUTEIBHO-
My TOPU30HTY JAHHOTO IIOCEJIECHHUS.

ITerpoBckuit Tun (93 cocyna). 13 cpenHeoskee3HEHHON MIMHBI ObUIO M3TOTOBJICHO
62,6% cocynoB. BropbIM HCXOAHBIM CBIPBEM CIIYKHIJIA CHIbHOOXeIe3HeHas rmnHa (34,2%)
1 TOJBKO 3,2% cOCY0B OBLIO U3TOTOBJICHO U3 WJIA.

Cpean penentoB (POPMOBOYHBIX MacC HET HM OJHOIo Hanubojiee XapaKTepHOIo:
C+THII+O (24,7%); T+II+0 (19,4%); T+ T+O (15%) u T+I'C+II+O (14%).

[Togasrsioniee 6OJBITMHCTBO COCYIOB UMEJIO TaKOH CIIOCOO6 06pabOTKN MOBEPXHOCTH,
kak 3amtaxusanue (92,4%), KoTopoe OCyLECTBIISIOCh B OCHOBHOM JIEPEBSIHHBIM UHCTPY-
MeHTOM. Bosbine monoBuHs! cocynos (66,7%) KkpoMe 3amIaKUBaHUS TBEPABIM NHCTPYMEH-
TOM OBLIO TIOBTOPHO 3aIVIAKEHO OBUYMHOM (CJI€/Ibl 3alVTaKMBAHUA KOXKel 1 mepcThio). Han-
GOJIbIIEE YHCJIO COCYOB MIMEJIO JIOIEHNE TIOBEPXHOCTH I10 o cyeHHo (5,4% ) 1 BIaskHOI
(2,2%) ocnose.

Cunramtusckuii Tun (120 cocynos). Cocyapl 3Toro Tumna 6bUIM U3TOTOBIEHDBI U3 CPEIHE-
oxesieaHeHHOM minHbI (55,9%), a Taxke U3 winucroro coipbs (24,1%) n cIBHOOXKEIE3HEH-
Hoii mmHb! (20%).

Cpenu penenToB (POPMOBOUYHBIX MACC YyTh OOJbBINE JAPYTUX BBIAEISIOTCS PEIENThI
+TC+AT+O (24,1) u I'+/It+O (20,8%), a Takke ucnosab3oBatuchk penentsl I'+/T+III+O
(15%); T+II1+O (11,6%0 u T'+I'C+Ir+III (10%).

[Ipeobrasaonum croco6oM 06pabOTKU IIOBEPXHOCTH ABJIIOCH 3artaxxkusanue (90,8%)
J€PEBSIHHBIMU U KAMEHHBIMHU HHCTPyMeHTaMu. 58,3% cocyoB MMeIIo JBOMHOE 3arIayKNBa-
HUE — TBEPABIM HUHCTPYMEHTOM U MATKUM MaTE€pPHUAIOM (IVIABHBIM OOPa30M HIEPCTHIO U KO-
XKel, pexe TKkaHbo). Kpome 3armasknBaHns U3pe/ika IPUMEHSIOCH JIOMIEHNE 110 BIaXKHOMN
(7,4%) n noxcymennoii (1,6%) ocuose.

Hecmorps Ha pazinyaus 060MX TUIIOB KEPAMUKH (IIPUCYTCTBUE MJIUCTOTO ChIPhS TOJIb-
KO B CHHTAIITUHCKUX COCYAAX, 60JIe€e CIOXKHBIE PelenThl (POPMOBOUYHBIX MACC IETPOBCKOI
KepaMHKH), OHU HIMEIOT 1 O0IIHe IPU3HAKHY, YTO HaPSIy C IpHueMaMu OOpa30BAHUS IIETPOB-
CKOT'O TUITA KEPAaMHUKH CBUJIETEIBCTBYET 00 UX FeHeTUYeCKON TPEEMCTBEHHOCTH.
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H.b. Bunoepados

TJIABA 5. MATEPHUAJIBHBIM MUP OBUTATEJIEN
YKPEIVIEHHOTI'O ITIOCEJIEHHWA YCTBE 1 1 PE3YJ/IBTATDI
ETO UCCJIEJOBAHHUA

B ny61mKyeMbIxX HIDKE pas/ierax KOJUIEKTUBHOM MOHOTPa( UM U3I05KEHBI Pe3yIbTAThI 13-
ydeHus nTpO(pHIBHBIMYI UCCIEAO0BATENSIMU Pa3HOOOPA3HBIX KATETOPHUI HAXO/OK, IOJIy4eH-
HbIX skcneguneit YI'TIM B Xxo/ile MHOTOJIETHETO HCCJIEAOBAHUSA YKPEIJIEHHOTO IIOCEIEHUS
Yerwe 1

ABTOP IOJIEBBIX UCCIEAOBAHUI OCTaBUJI 3a COOOM MPABO JHUIIb HA UX YACTUUYHYIO CYM-
MapHYIO XapPaKTEPHUCTHUKY, a TAK:Ke 60J1ee MOAPOOHBIN 0030p, OOCYKAEHNE TEX MATEPHUATIOB,
KOTOPbIE€ OCTAJINCh BHE ITOJISI 3PEHUS «Y3KUX» CHEIHATNCTOB.

Jlutosorusi KAMEHHBIX IIPEMETOB U3 PACKOIIOK YKPEIUIEHHOTO rocesieHus Ycroe I 6pl1a
ucciaenoBana A.U. Jlesutom (cMm. HIKe).

KameHnHbIe peiMeTBI U3 KYJIBTYPHOTO CJIOS [peBHETO YcThs (361 ak3eMIuiap) u pasHoOB-
PEMEHHBI 1 pa3HOOOPa3HbL. YacTh KOJUIEKIIUH IPE/CTaBIeHA TEPEOTI0KEHHBIMU ITPOJIYK-
TaMU KPEMHEBOH HHIYCTPUH 3aKTIOYUTEILHOTO 3TAlla KAMEHHOTO BeKa (HEOIUT-9HEOIHT).
Onu cucremaTu3MpoBaHbl U TpoaHan3npoBanbl B.C. MoCMHBIM B COOTBETCTBYIOIEM Pas-
nese (cm. Hrke). OT cebst b JO00ABUM, UTO HE BIIOJHE SICEH CaM MEXaHU3M OTJIOKEHUS
3TOU BBIOGOPKU B KYJBTYPHOM cyioe YcTbsa. CoOGCcTBEHHO, BapuaHTOB /Ba. IlepBpIil — npea-
noJiaraeT IOoCJaeJ0BaTeAbHOE OOKUBAHNE IUIOIMAAKN IIAMATHUKA YHEOJIUTUYECKUM HACEJIe-
HUEM U, IT03/{Hee, OOUTATENAMH YCThbs 6pOH30BOTO Beka. ITo BTopomy BapraHTy mpeiMeTh
KPEMHEBOU MHyCTPUU HA YCThE, JIa M Ha JIPYTUX IMOJOOHBIX MAMATHUKAX, OTPAKAIOT IPAK-
TUKY noceuwenus (Kypcus Moil. — H.B.) 103)KHO-3aypa/IbCKUX YKPEILJIEHHBIX IIOCEJIeHN OpOH-
30BOTO B€Ka CMHXPOHHBIM a0OPUT€HHBIM HACEJICHUEM C MATEPUAIBHOU KYJIBTYPOI KBa3Ma-
HEOJNTUIECKOIO OOJINKA.

B menoMm KoJuteKnns KaMEHHBIX IIPEJMETOB M3 PACKOIIOK YKPEIUIEHHOTO Iocee-
HHA YcThe | mpoaHasm3mpoBaHa ¢ NPUMEHEHUEM METOJUKHU TPACOJOTUYECKOTO aHAIN3A
H.IO. KynrypoBoii (cm. HIKe).

ABTOpPY pPACKOIIOK XOTEJIOCh ObI KOCHYTHCS JIMIIb HEKOTOPBIX MOMEHTOB, CBSI3aHHBIX
C 3TOM 4aCTBIO KOJUIEKI[UN.

IIpexne Bcero, Hy’)KHO OTMETUTD IMTUPOKOE IMPUCYTCTBUE B KYJBTYPHOM CJIO€ YKPEIUICH-
HOTO rnoceyseHus Ycrbe I, B 60JbIIOM KOJMYECTBE OOJOMKOB XKEIE30COAEPHKANUX TOPOJ]
(OYypBIii XKeIe3HK), B TOM YHUCJIE U CO CJIEJAMH «METHOM MOMa3Kn». DTOT (PaKT yBA3bIBAETCS
HAMU CO CTPYKTYPOU «KEJIE3HOM NUISAIBI», IEPEKPBIBAIOIIEH MEAbCOJEPKAIIE MUHEPAIbI
Ha He JIOKQJIM30BAHHOM ITOKA OJIM3KOM PYAHOM MECTOPOXAECHUU, KOTOPOE HMCIOJIb30BATI
obUTATEN JPEBHETO YCThSI.

XoTenoch 661 OOPATUTH BHUMAHHUE YATATENS Ha MPEJCTABUTEIbHYIO CEPUIO OOJIOMKOB
(17 3K3eMILISIPOB) TATBKOCOAEPIKAMMX ITOPOA 6e3 caefoB paboTsl. OGIEeN3BECTHO MIPO-
KO€ IPUMEHEHUE TAJIbKA JUIS NCCIeyeMOro IIePUOJA B IIPOIECCe CO3AAHUS OTHEYIIOPHOTO
IIMHSHOTO TEeCTA U KEPAMUYECKUX COCYJIOB U KaK MaTe€pHaIa JUIsI U3TOTOBIEHUS JTUTEH-
HBIX (POPM.
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H.b. Bunozpados

Kpome Toro, B Xoje pacKOIOK KOJOAIA B IETPOBCKOM NOMeIeHUn 2 (mIyomHa —
100 cm) 6611 OOHAPYKEH YHUKAJIBHBIN IPEJMET, U3TOTOBJEHHBIA U3 JJOCTATOYHO MATKOMN
TaJIbKOCOAepxKameil mopoasl (puc. 5.1). Paamepsr npeamera: 16,5 x 14,2 cm B monepeunu-
ke; ToamuHa — 5,5 — 7,6 cM; Bec — b5 kr. Camo u3zaesne BBIIOJHEHO B BUJIE CKYJIBIITYPHON
rOJIOBBI JKUBOTHOTO, IIPEAIIOJIOKUATEIbHO, 6apaHa. Mex/y 4acTAMHU CKYJIBITYPbI «4HTa-
eTCs1» HEBBIPAKEHHBIN ITONIEPEYHBIN KeT000K 1 npusaspiBannsd (?). IIpensapurensHo
IpeJMET ONpeJeIeH HAMH KaK IIPOTUBOBEC HEKOETO BOJOIObEMHOTO YCTPOUCTBA, TN6O0
BO3/[yXOHAarHETAIOUIETO MEXa.

11 xaMeHHBIX HAKOHEYHUKOB CTPEJI, OOHAPYKEHHBIX B XO/[€ ICCJIEAOBAHUS YKPEILJIEHHO-
IO II0CEJIEHHUSA YCThe I, IMEIOT TUIIMYHYIO IOATPEYrOJIbHYIO (POPMY C IPSMBIM ITOJTECAHHBIM
ocHoBanueM (puc. 5.2, 1-10). HakoneuyHukn cTpes moATpeyroIbHOU (POPMBI C IPSAMBIM
IOATECAHHBIM OCHOBAHHEM U3TOTOBJICHBI B TEXHHUKE JIBYCTOPOHHEH PETYIIN U PACIIPOCTPA-
HeHbl B IOkHOM 3aypaibe Kak B CMHTAIITUHCKUX namsATHUKax (Enmmaxos, 1996. C. 38.
Puc. 11, 3—5; Boranos, Ipuropses, 3ganosuu I'b., 1996. C. 81. Puc. 17, 9; Ienunr B.D.,
3manosuu I'b., Ienunr B.B., 1992. C. 124. Puc. 51, 1-6), Tak nossHee U B METPOBCKUX, U
COOCTBEHHO QJIAKYIbCKUX.

YHUKaJIBHOU HAXOAKOH U3 MOABEMHBIX COOPOB Ha TEPPUTOPUH YKPEILJIEHHOTO IOCEeIe-
HUS YCThbe I MOKHO CUNTaTh 3arOTOBKY /ISl U3TOTOBJICHUS HaBEPIIU Oy/IaBbI 13 HEOOBIYHO-
ro juig IOxuoro 3aypanbsa MaTepuasa — TeMHO-3e1eHoro Hedppura (puc. 5.3). [Ipodpuababie
CHELHMAINCTBI YKa3bIBAIOT HA HATMYNE HEOOJIBIINX MECTOPOXAeHUN HedpuTa Kak B [Ipu-
6aiikaibe (OcuHCKOE MeCTOpOXxAeHHue), Tak 1 Ha IOxHoMm Ypare, y . Muacc (Akagemu-
Jeckoe Mectopoxaenue) (3aitkos, IOmunoB, 3aitkosa u gap., 2011. C. 69) u B CeBepHOM
Kazaxcrane, B paiione r. /Ixxetnirapa (ycraoe coobmenue JIJI. Iaiinygenko). K coxanenuro,
IIOKA HET ICHOCTU, C KAKMM U3 HUX CJIeJlyeT CBSA3BIBATH HAXOJKY Ha YCTheE.

Puc. 5.1. Ykpennennoe nocenenue Yerbe I. CkynpnrypHoe n3oopaskeHue rojaossl 6apana (7).
Tanek. IIporusosec (?). Bpoeka yuactkoB Y — T /22. Ilmyouna — 100 (a6c.)
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Lhasa 5. Mamepuasvnouit mup obumameneii yxpenaernnoeo nocesenus Yemoe I u pesysvmamot e2o uccredosanus

Puc. 5.2. Ykpemnennoe nocenenue Ycrbe I. 1-10 — Hakoneunuku crpen. Kpemens, smMonas:

1 - Ne 2 mogbemuble c6opbr; 2— Ne 3255 yua. P /18 mr. 40-60; 3 - Ne 9093 6poska yu. U'-1II" /27 m1. +58;
4— No 9886 yu. III’ /26 1. +80 (abc.); 5 — Ne 11352 mogbeMHuble c6opbl; 6— Ne 9679 yu. 3’ /22 1. -30 (abc.);
7—Ne 50 nogbemubie c60psr; 8 — Ne 1 mogbeMHble c6opby; 9— Ne 8725 yu. /20 1. +53 (abc.);

10— Ne 2095 yu. ¥V /25 1. — 46 (a6c.)

H3zpenue miannpoBazoch CO34aTh U3 Kycka He()pUTA TEMHO-3€JIEHOTO IIBETA, Pa3MEPAMU
6,3 x 7,1 x 4,25 cm B onepeunuke (puc. 5.3, 1, 3—4). B kauecTBe 0JHOTO U3 HHCTPYMEHTOB
HCITOJIb30BAIACh KaMeHHas abpas3uBHad nuaa. O6 3TOM CBUAETEIbCTBYET COXPAHUBITUICS
MEX/y IUIAHUPYEMBIMU MACTE€POM BBICTYIIAMU OyAyIIEN OyJaBbl IPOTEPTHIA pabOUNd X0
OpyAUS — KEJOOOK IUPUHOM 0,7—0,8 cM, ¢ XapakTEepHBIMI MHOYKE€CTBEHHBIMHU ITaPAJLICIh-
HBIMU TpaccaMu B HeM (puc. 5.3, 2).

MacTtep yBepeHHO HaMETUJI KOHTYPBI IByX M3 YETBIPEX (?) BBICTYIIOB OYJIABbI, IIOCJIE YETO
paboTa 1o €€ CO3AAHUIO ObLTA ITO KAKUM-TO IIPUYNHAM OCTAaHOBJIECHA FUIH IIPEPBAHA.

OnmcpIBaeMbIil TpeaMET IPUHAUIEKAT K PA3HOBUIHOCTH OyJIaB ¢ peabe(PHBIMUA BBICTY-
namMu B ofiHOH maockocTu. Ilogo6HbIe OyTaBhl OBbLIN IIMPOKO PACIPOCTPAHEHBI B GPOH30-
BOM BeKe€ HAa TEPPUTOPUIX 3amajgHee Ypaabckoil ropHoit crpansl (baxmmues, 2007. C. 157—
160; Tosemapuia, 2005. C. 419—436; Kuneitauxos, 2004. C. 131—-145). B IO:xxnoM 3aypaibe

n CepepnoMm Kazaxcrane onn nogsagiorcss Ha pyoeske III-II Toic. 10 H.3. B mMaMaTHUKAX
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H.b. Bunozpados

Ykpermiennoe nocenenue Ycrbe 1. Byrasa B npomecce uarorosjieHus.

Puc. 5.3.

Hed¢pur. IloxseMHubie cOGOpBI:
1, 3 — ¢oro obmero Buaa; 2 - cieabl a6pasUBHOTO MHCTPYMEHTA MEXK/TY BHICTYIIAMH OyJIaBbI;

4 - pucyHOK
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Inasa 5. Mamepuansnoiit mup odbumameneti ykpenaennozo noceserus Yemoe I u pesysvmamot €20 uccre0osanus

CUHTAIITUHCKOTO TUIIA U JOXUBAIOT 10 BDEMEHU UCTOPUN COOCTBEHHO AJIAKYIBCKUX KYJIb-
Typ creneii IOxnoro 3aypanba n Kazaxcrana (Kammesa, Jlorsun, 2009. C. 32—-58). Yenosus
HAxOJKM (ITOJ/beMHBIE COOPBI) HE TO3BOJISAIOT CBA3ATh IPEJMET HU ¢ KOHKPETHBIM II€pHO-
JIOM HCTOPUM YKPEIUIEHHOTO ntocesieHns Ycrbe I, Hu, Tem 6os1ee, ¢ Kakoi-1ub0 ero 4acThbio.

3aBepmaeT 0630p YHUKAIBHBIX KAMEHHBIX IIPEJIMETOB U3 PACKOIIOK YKPEILIEHHOTO IO-
cenenus Ycrbe I pparMeHT KaMeHHOU My(ThI, TOHATON KaK MUHHUATIOPHOE HaBepIIUE py-
koaTu (puc. 5.9, 6). O610MOK PacKOIOTOM MOBAOJIb My(THI IMEET PA3MEPHI B ITONIEPEIHUKE
1,35 x 1,7 cm. Ecim gonyctuts, 94T0 MydTa packosogach IOCEPEANHE, TO IEPBOHAYAIBHO
OTBepPCTHE ObLIO KBa[PATHBIM (?) B IIaHE CO cTOpOoHOMH 0,8 cMm.

M3 npounx TUIOB KaMEHHBIX OPYJUM B KyJIbTypHOM cjoe YcThda I Hanbosnee mupoko
IpEACTABIECHBI TEPOYHUKU U IECTBI, MOJIOTKH M MOJIOTHI U APYTU€ TUIIBI OPYAUNA, CBA3AH-
HbI€ B OCHOBHOM C IIPOM3BOJACTBOM METALTA U 0OPABOTKON METALINYECKUX IPEJIMETOB
(puc. 5.10—5.25). Kak yxxe orosapmBajoch BbIlIe, 60J1€€ MOAPOOHBIE CBEAEHUS COJEP-
JKaTCsA B pasjiesie JaHHOH KOJUIEKTUBHOU MoHorpadmuu, seinosHeHsom H.JO. Kynrypo-
BOI (cM. HMXKe). 3/1€Ch K€ ObLIO PEMIEHO ONyOINKOBATbh CAMH OPYAUS C UX JOKAIU3AIUEeN
B IIpeJieJIax PacKoIIa.

Eciu cyanThb 110 pesyiabraTaM IVIAHUTPAGUIECKON PACKIAIKA, TO HAMOOJIbIIAs KOHIICH-
Tpays KaMEHHBIX IIPEJMETOB HAOJIOAETCS B IETPOBCKUX IoMemeHusax 1-3 (ot 21 go
29 npeaMeTOB B KaKJOM U3 YIIOMAHYTBIX KOTJIOBAHOB), @ TAKKE B KOTJIOBAHE IIETPOBCKOTO
nomenieHus 11, coopy:keHHOM HaJl IIOJIOCTBIO 3aChIIAHHOIO PBA PaHHEH a3bl CUHTAINTUH-
ckoro repuoja ucropuu Ycros (30 npexmeros). besycaoBHO, B aGCOIIOTHOM GOJIBIIMHCTBE,
Hali/[eHHbIE KAMEHHBIE IIPEJMETBI CBA3AHBI C PA3IMYHBIMU TAallaMU METAJUIOIPOU3BOJICTBA.
K coxaneHnio, IoKa HET BO3MOKHOCTH Pa3/ieTUTh KOJUIEKIINIO KAMEHHBIX IIPEJIMETOB 13
PACKOIIOK YKPEIJIEHHOTO IOCEJeHHs YCThe | Ha CMHTAIITHHCKYIO U IETPOBCKYIO YacCTH, 3a
HCKJIIOUYEHUEM IIPEIMETOB, OOHAPYKEHHDBIX Ha yJACTKE CUHTAIITUHCKOIO KYJIBTYPHOTO CJI04,
IIEPEKPBITOM IIO3/IHEE 3EMJIAHBIM TE€JIOM OOBOJHOI CTEHbI IETPOBCKOTO IEPUOJIA UCTOPUM
namaTHuKa (puc. 5.11, 1-11).

B xoyreknun n3 pacKonoK yKpEIUIEHHOIO IOCeJeHnusA YCThe I, comacHO KOJUIEKIMOH-
HOMU onmcu, npoucxoguTt 102 KOCTSIHBIX IpeaAMeTa Co cIefaMu padboTel win oopadoTku. He
BCE OHM OKa3aJIMCh OPYAMSAMU (CM. HIKE pasjiesl KOJUIEKTUBHON MOHOTpa(uu, BHIIIOJHEH-
Hblil A.H. YcauykoM B OCBAIEHHBIA U3yYE€HUIO UMEHHO KOCTSIHBIX U3/JEIUN U3 PACKOIIOK
YeThe), HO, Jake € y4eTOM IIONPABOK, CEPHUs JOCTATOYHO IPEJCTABUTEIbHA. AHAIN3 UX
IJIaHUTPA(UIECKOro pacnpepeaeHns 1o 15 o6bekTaM BHYTPEHHEH 3aCTPOUKU U 3JI€EMEH-
TaM OOOPOHHUTEILHBIX COOPYKEHHUI MTOKA3aJ, YTO HaOO0JI€€ HACHIEHHBIMU KOCTSHBIMUA 1
POTOBBIMU U3JIENIUAMU SIBJISIOTCS IETPOBCKUE ToMemeHus: nomemenue 3 (13 npeameros),
nomenenue 10 (12 npegmeros).

B niesiom anams rraHUTrpaUYecKOro pacipeneseHus MaTePHUAIOB KOJUIEKIIUH 10 KaTe-
TOPHSM 1O 0OBEKTAM PACKOIIOB IIOCEJIEHUs YCThe I moka3a nepcreKTUBHOCTD JaIbHEH e
PaspaboTKU UAEH O MPOU3BOJCTBEHHON CIIENUATU3ANMN OOUTATENEH OTAEIbHBIX IE€TPOB-
CKHUX IIOMEIIEHUI 1 BO3MOKHON pPa3JIMYHON NMHTEHCUBHOCTHU WU IPOAOKUATEIbHOCTH 00-
JKUBAHUS OT/AEJIbHBIX ITOMEIICHUN.

Heobxomumo eme pas 0co60 MOJUEPKHYTH HAIIE COKAJIEHHE 110 IIOBOAY HEBO3MOKHO-
CTHU JUII MHOTOCJIOMHBIX YKPEIUIEHHBIX MOCEIEeHYECKUX NMaMATHUKOB IOxHoro 3aypaibs
pacuwiIeHeHNs KOJUIEKITUIA BENEBBIX MAT€PHAJIOB Ha CHHTAIITUHCKYIO Y IETPOBCKYIO YaCTh.

M3 pacKoIok yKperIeHHOro rnocejaeHus Ycrbe I, kpome o6mmpHO Mogdb0opKku Kepamu-
YeCKUX COCY/IOB U UX PPAarMeHTOB, Ioay4eHO 65 pa3nuHbIX 10 pOpMe U Ha3HAYEHUIO Kepa-
MUYECKUX u3jeanii. K HIM MOKHO OTHECTH pa3/IMYHbIC JICITHbIE MIHUATIOPHBIE €MKOCTH,
HEMHOTOYHNCJICHHBIE PYYKH COCYAOB, COILIA, OOJIOMOK «KUPIUYUKA», A TAKKE€ BTOPUYHBIE
opyAns — Ha PparMeHTax pa3dUTHIX COCYAOB (ckpedku u ancku). K coxxarenmio, aTa 9acThb
KOJUIEKIIUM He ObLTa MPOAHAIN3UPOBAHA TPACOJIOTAMH U JJA€TCA B PAMKAX TPAAUIOHHOTO

189



H.b. Bunozpados

Puc. 5.4. Ykpennennoe nocenenne Yerne I. 1-15 — opyausa ajis o6paboTKu HoBepxHOCTEH
KepaMu4uecKux cocynoB. Kepammka:
1-ya. I1/26 o1 0-20; 2-yu. O /16 o1 0-20; 3 - yu. [1-9 /27 (6poska) 1. 80-100;
4—yu. ® /25 1. 80-100; 5-yu. A/3 rr. -147, -167; 6 - yu. X /27 r1. - 90 (abe.);
7,8, 15 - nogpemuble c6opsl; 9 — ya. Y /24 o1 40 (abc.); 10-yu. 4" /24 1. +41 (abc.);
11-y4.9/27 rn. 0-20; 12-yu. T /21 1. 40-60;
13-yu. 11/20 o1 40-60; 14 —yu. ¥" /16 1. +71 (abc.)
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Lwasa 5. Mamepuansroiic mup obuwmameneit yxpenaernnozo nocesenus, Yemve I u pesysvmamaot e2o uccnedosanus

Puc. 5.5. Ykpemrennoe nmocenenue Ycrwe 1. 1-9 — opyausa aist 06paGoTku moBepXHOCTEIH
KepamMudecknx cocynos. Kepamuka:
1-ya. II"/24 1. 20-40; 2-yu4. Y /22 1. 20-40; 3 - yua. P /17 1. 20-40;
4—-yua. 11 /17 1. 0-20; 5—yu. 11T /19 1. 20-40; 6 - yu. 3-FO /22 (6poska) rr. 0-20;
7-y4.9 /25 t1. +17 (a6c.); 8—yu. O /25 mr. 0-20; 9 —yu. I1/20 rr. —20
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H.b. Bunozpados

Puc. 5.6. Ykpermrennoe nocenenue Yerne I. 1-10 — kepamMmugeckue JuCKH:
1-ya. 49"/16 r1. 20-40; 2-yu. 10 /24 r1. 0-20; 3 -yu. " /20 r1. —162 (ab6c.); 4—yua. 11 /18 r1. 0-20;
5-vyu. 1 /23 r1. 0-20; 6 — noxbemusie c6opsr; 7—y4a. I /22 r1. +45 (a6c.); §—yu. T" /21 o1 +6 (abc.);
9-yua. ¥ /21 o1 0-20; 10-yq. 11 /26 r1. 0-20
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Lwasa 5. Mamepuansroiic wup obuwmameneit yxpenaernnozo nocenenus, Yemve I u pesysvmamaot e2o uccredosanus

Puc. 5.7. Ykpemwrennoe nocenenne Ycrbe I. 1-5 — kepaMuueckue AMCKH ¢ OTBEPCTHSAMH B I€HTPE:
1-ya.T/27 1. 0-20; 2-yu. P /25 o1 0-20 (+19 a6c¢.); 3—yq. HI-111 /19 (6poBka) rr. +41 (abc.);
4—yu. X /27 1. 40 (a6c.); 5-yua. A/3 1. 140-160
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\ recoees

Puc. 5.8. Ykpennennoe nocenenne Yerbe I. MunnaTiopHble KepaMUdecKne COCYIbI:
1-yua. ®"/18 (ceB.6poska) r1. 0-20; 2 - xomoger m1. 160-180; 3—yuq. I1"/16-17 (6poska) 1. 0 (abc.);
4-ya. ® /22 1. 0-20 (=30 a6c.); 5—-yu. 11 /18 1. 0-20 (+10 abc.); 6-yu. T /23 r1. 60-80;
7-ya.11/16 1. 60-80; 8- yu. @ /18 mr. 0-20; 9-yu. T /18 1. 60-80;
10-yu4. P /25 rn. 40-60; 11-y4.d /19 1. =30
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Puc. 5.9. Ykpermrennoe nocenenne Yerne I.
MuHnaTiopHbIe KepaMHIecKHe COCYAbl M MpoYne U3eIus U3 IINHBL:
1-yu. }O0"/16 1. =22 (abc¢.); 2-yu. P-C/16 (6poska) rr. 20-40; 3-yu. A /3 1. 140-160;
4-yu. T /22 1. 60-80; 5 — moxbemusle c6opsl; 6 - yu. " /17 o +7 (abce.); 7-ya. T-Y /17 (6poska)
1. 60-80; 8- yu. P" /17 1. +49 (abc.); 9-yu. X" /26 mr. 20-40; 10-yu. X" /18 1. 40-60

195



H.b. Bunozpados

Puc. 5.10. Ykpemrennoe nocenenne Yerbe I. KaMeHHbIe opyays U3 3an0o/IHEHIsI CHHTAIITHHCKOTO
u neTposckoro peos B CB yacTu packona 1:
1-ya. O/26 1. 20-40; 2—-yq. H/27 rr. — 130 (abc.);
3-yu. H/21 1. 0-20
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Lwasa 5. Mamepuansroiic mup obuwmameneit yxpenaernnozo nocesenus, Yemve I u pesysvmamaot e2o uccnedosanus

Puc. 5.11. Ykpennenrnoe noceixenne Yerbe I. KaMmeHHBIE 0pyAns CHHTAIITHHCKOrO IEPHOAA YCTh
€ IUIOIIA/IKY 110/} OCHOBAHMEM IETPOBCKOM CTEHBI:
I-ya. O/19 1. 0-20; 2-yua. O-I1 /20 (6poska) rr. 0-20; 3—yu. C/27 r1. =100; 4 - ya. H/20 r1. 0 (abc.);
5-yua. H/17-18 (6poska) r1. 20-40; 6—yu. P/23 rr. 4060 . + 2 (abc.), yua. P /24 w1 20-40 o1 - 5 (abc.);
7-ya. T /27 rn. 0-20; 8, 10-yua. O-I1/22 (6poska) 1. 40-60; 9—yu. P /19 rr. 60-80; 11 -yqa. O/19 1. — 20
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H.b. Bunozpados

Puc. 5.12. Ykpemwrennoe nocesenune Ycrbe 1. Kamennbie opyaus us KoTioBaHa noMenieHus 1:
1-yua.I1/19 1. 0-20; 2—-yu. T /19-20 (6poska) r1. 40-60, yu. T /19 m1. -60; 3 - yu. I1,/20 1. 20-40;
4-ya. T/19 1. 40-60; 5 —ya. - /16 (6poska); 6 —yu. I1/19 r1. 40-60; 7-ya. 11 /18 1. 0-20;
8-yu. I1I-P /20 (6poBka) r1. — 60 (a6c.); 9—-yu. P/21 mr. 20-40 1. —29 (ab6c.);
10-y4. P /21 rn. 40-60 (-30 a6c.)
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Puc. 5.13. Ykpemrennoe nocenenue Ycrbe 1. KaMeHnHbIe opyaus U3 KOTI0OBaHa IOMeIeHU 2:
1-yu. X/22 r1. 40-60; 2-yu. T /23 1. 40-60; 3 -yu. I /21 1. 0-20; 4 - yua. /22 1. 0-20 (=30 abe.);
5-yua. T/21 rn. 40-60; 6 - yu. /21 1. =60 (abc.); 7-y4a. Y /23 1. -35 (abc.);

8, 10-yua. /20 1. —40 (abc.); 9-yu. T /22 1. 80-100
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H.b. Bunozpados

Puc. 5.14. YkperrenHoe noceyxenne Ycrbe 1. Kamennbie opyans n3 KoT/IoBaHa HoOMeIeHUA 3:
I-yu. ®/23 1. -20 (ab6c.); 2—yu. I /23r1. 20-40; 3 —yu. 11 /23 1. —40 (abc.);
4—ya. Y-® /26 (6poska) r1. 20-40; 5 - yu. ® /22-23 (6poska) r1. 20-40; 6 —yu. U /23 1. 0-20;
7-ya.Y /25 r1. =50 (a6c.); §—yu. T /25 mr. =56 (abc.); 9-yu. O /24 rr. 220-240;
10-y4. T /25 1. 80-100; 11 -yua. /25 p1. 200-220
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Puc. 5.15. YkpermrenHoe nocesnernne Ycrbe 1. Kamennb1e opynus n3 KoTioBaHa noMemeHus 4:
1, 7-ya.11/16 r1. 40-60; 2-yu. H/16 o1 40-60; 3, 6—ya. H/17-18 (6poBka) mr. 20-40;
4-y4. O/16 1. 40-60; 5—-yu. H/16 1. -64 (a6c.)
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H.b. Bunozpados

Puc. 5.16. Ykpemrennoe nocesreane Ycrbe 1. Kamennrre opyausa u3 KoTioBaHa
IETPOBCKOIO MIOMEIEHM 5, CHHTAIITHHCKOIO PBa 10/ HUM M M3 IIETPOBCKOrO IIOMeIeHus 6:
1-yua. II1/26 1. 80-100; 2—yu. D /24 1. 20-40; 3 - yu. 11 /27 9 /26-27;
4—yu. I /26 1. 40-60; 5 - yu. 111 /26-27 (6poska) m1. =59; 6—yu. D /26 1. 120-140;
7-yu. SI"/27 1. +18 (abc.); 8- yu. M1 /27 1. 80-100; 9-yu. 1,/27 . 0-20
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Puc. 5.17. Ykpemnerrnoe nocesxenne Ycrbe I. KameHnsble opyaus ¢ mwomanu
MeJKy MAaCCUBAaMH NMETPOBCKOM 3aCTPOMKM:
1-yu. 1O"-3" /23 (6poska) r1. +61 (abc.); 2-yu. "/ 23-24 (6poska) rr. 80-100; 3 —yu. I /20 1. -12;
4- yu. 1 /16 pr. 20-40; 5- yu. " /23 1. 100-120 (pos); 6-yu. D" /23 1. +70 (abc.);
7-ya. /21 1. 20-40; 8- yu. 3" /24 1. +60 (a6c.); 9-yu. 10" /26 1. +49 (abc.); 10-yu. A" /24 1. +24 (abc.)
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H.b. Bunozpados

Puc. 5.18. Ykpemwrennoe nocenenue Ycrbe 1. Kamennble opyausa U3 KoTI0BaHOB oMemenui 9 u 10:
1-ya. 10" /17 r1. -10 (ab6c.); 2-y4. 3" /16 nr. -32 (abc.); 3-yu. 10" /17 rr. +11 (abc.);
4—ya. 1I"/16 1. 0 (a6c.); 5—yua. 9" /16 o1 +8 (abc.); 6-yu. 10"-3" /19 (6poska) 1. +27 (abc.);
7-ya.YO" /20 1. +47 (a6c.); 8—yu. 10" /18 rr. +39 (abc.); 9-yu. " /16 mr. 29 (abc.) n3 neun
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Puc. 5.19. Ykpemrennoe noceirenune Ycrbe 1. Kamennrnie opyaus
M3 KOTJIOBaHA METPOBCKOI'0 MoMemeHus 11 1 CHHTaIITHHCKOTO pBa IO/ HAM:
1-yu. 111" /23-24 (6poska) r1. +56 (a6c.); 2, 5-yu. T" /19 m1. =26 (abc.); 3, 9-yu. 4" /20 1. -19 (abc.);
4-ya.Y" /20 o1 — 4 (abc.); 6 - yu. D" /20 xonoper; 7-ya. ¥" /20 nr. +57 (abe.);
8§-yu. ®" /20 1. —240 (abc.) xonoxew; 10-yq. " /20 rr. —191 (abc.) xguo psa; 11 -yu. T" /19 1. +24 (abc.)
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H.b. Bunozpados

—

Puc. 5.20. Ykpemrennoe nocenenue Ycrbe 1. Kamennsle opyaus
M3 KOTIOBAaHA IIETPOBCKOI0 MoMeIeHus 11 1 CHHTaITHHCKOro pBa MO/ HIM:
1—-yua. 1I1"/23 1. 120-140 (pos); 2-yu. X" /21 m1. =49 (abc.); 3-yua. U"-11" /20 (6poska) 1. +8 (abc.);
4—yu. 11" /23 pr. 20-40; 5 - yu. HI" /23 m1.+37 (abc.); 6 -yua. T" /19 1. +46 (abc.);
7-ya. ®"/20 1. 42 (abc.) xuo pBa; §—yua. " /20 ces. 6p. (u3 psa) rr. 81 (abe.)
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Puc. 5.21. Ykpemwrennoe noceixenune Ycrbe 1. Kamennbie opyausa u3 KoTI0BaHOB noMemennii 12, 13,
M3 3aI0THeHHn:A 0GopoHuTeabHOro psa B OB yriry packona 1 u u3 packoma 2:
1-yu.C"/21 rn1. +6 (a6c.); 2—yu. T"/21 1. +6 (ab6c.); 3—-yu. I"-X"/25 (6poska) m1. 20-40;
4-yu. C"/16 1. +46 (abc.), yu. IT" /21 1. +46 (ab6c.); 5-yua. T" /16 m1. +6 (abc.); 6-yu. B/2;
7-yua.A/2-3 (6poska) rr. 0-20 (maxorn. cioii); §-yu. b/2 wi. -77 (a6e.)
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H.b. Bunozpados

Puc. 5.22. Ykpennennoe nocexenne Ycrbe I: /-9- kameHHBIE OPyAUs U3 TOLBEMHBIX COOPOB
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Puc. 5.23. Ykpennennoe nocenenue Yerbe I: /-7 - kaMeHHbIE OPYIHS U3 IOLBEMHBIX CGOPOB
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H.b. Bunozpados
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Puc. 5.24. Ykpennennoe nocexenue Ycrbe I: /-12— kaMeHHBIE OPYy/Us U3 ITO/BEMHBIX CGOPOB
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Puc. 5.25. Ykpennennoe nocenenne Yerbe I 1-12 - xaMeHHbIE OPYANS U3 IIOABEMHBIX CGOPOB
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H.b. Bunozpados

JUISI OT€YECTBEHHOU apXeOoJOruU TUIIOJOTHYECKOTO NoAXoa. B kauecTBe Kpurepues I
paszgeseHnst KePaMUYeCKUX M3/eJUil Ha TUIBI MCIOJIb30BATNCH HAOMIOAEHUS 32 UX (op-
MOI1, IIBETOM T€CTA 1, HAKOHEII, COCTOSIHIEM Pab0ounX IIOBEPXHOCTEN.

B BpIGOpKE, 6€3yCIOBHO, JOMUHUPYET THII KEPAMHUYECKUX U3/eJNil 13 PPAarMeHTOB CO-
cynos (puc. 5.4, 1-15; 5.5, 1-8). Ilogo6HBIE OpyAMs, BCTpEYAOIUEC] IIOBCEMECTHO, JIaB-
HO IPUBJICKJN BHUMaHue nccienosarerneit (Xnonnna, 1974; Crakyn, 1977; Cemenos, Ko-
po6kosa, 1983. C. 187—188; Kosasesa, 1997. C. 45; Illamanaes, 3bipsinoBa, 1998 u ap.).
BpIcKa3pIBaIMCh PAa3IMYHbIE TOYKU 3PEHUS O BO3MOKHOM IPUMEHEHUU OPyauil u3 par-
MeHTOB pa3duTtsix cocygos (laspum, Ieiiko, 2004. C. 3738, 40; Ilogo6ex u ap., 2011.
C. 283). O6paTuM BHUMAHUE Ha IIYOJUKALMH, I/l€ JaHHbIE 110 IPUMEHEHUIO TAKUX OPYAUN
IO/IKPEIJIEHBI TPACOJOTMYECKU U KCIIepUMeHTaIbHO. HanpuMep, 1 naMATHUKOB 3IIOXHT
OpOH3BI U PAaHHETO >Keye3a 6acceifHa /IoHa XapakTepHO MCHOJb30BAaHUE OOJIOMKOB Kepa-
MHUKH B Ka4eCcTBe abpa3uBOB Ui 00paboTKN MeTaindeckux opyauil (Kureitnukos, 1988.
C. 104; 1989. C. 120; 1990. C. 67—68; 1999. C. 123, 126; 2001. C. 180—181; 2009. C. 100—101;
[psaxun, Kmreitnukos, 1986. C. 21-22; IIpaxun, 1996. C. 95). Heckosbko 1oxuee JloHa,
B IlenTpasbHom Jlonbacce — opyaust Ha pparMeHTax KEPaMUKU B 310Xy MO3HEN OPOH3BI
CJTY>KIUIM a0pasuBaM| JUIsl CHATHUSA Harapa ¢ juTeidHbix ¢popm (IToctamukos, 1996. C. 62).
Kpowme a6pasuBoB, KepaMUYeCcKUe OPYAHS B 3TUX PETMOHAX MCIOJb30BATUCH U B KAUE€CTBE
ckpeOkoB g Mesapenns mkyp (Kuneitnukos, 1988. C. 106; 1989. C. 120; 2009. C. 100—101;
ITpaxun, Kuneiitnukos, 1986. C. 25; Ipaxun, 1996. C. 95—96; IToctaukos, 1996. C. 62), HO
B 3HAUUTEJIbHO MeHbINX KommdecTBax (IIpsaxun, Kuneitaukos, 1986. C. 25; Ipaxun, 1996.
C. 95; Kuneitaukos, 2009. C. 100). Bo3aMOXHOCTH KepaMUUeCKUX CKPEOKOB OrPaHMYEHDI
MasIol JuinHOM pabouero kpas (Kmreitnukos, 1990. C. 69; 2009. C. 101) u Tem, yTo oHI
JAIOT HU3KUI HPOLEHT 3(P(PEeKTUBHOCTH IIPU HEKOTOPBIX OINEPALUIX IO OGPABOTKE KOXKHI
(Kuneitaukos, 1990. C. 68—69; 2009. C. 101; [ITamanaes, 3sipsHoBa, 1999. C. 79). 3ameTnm,
YTO TPACOJOTMYECKHUE JaHHBIE II0 OPYAUAM Ha (pparMeHTaX KePAaMUKU C IIAMATHHUKOB JIPY-
I'MX TEPPUTOPUI M XPOJOTUYECKUX JUANA30HOB MHOT/A CBUAETEIBCTBYIOT O HEOOJIBIIOM
KosmdecTse ckpe6kos 1o koxe (Kopo6kosa, Illanomuunkosa, 2005. C. 223, 224) u gaxe 06
OTCyTCTBUU NMOJ0O6HBIX opyauii (becconosa, Ckoperii, 2001. C. 84). ITomumo a6pasuBos,
CBSI3aHHBIX C 0OPabOTKOI META/UINYECKUX OPYAUN U CKPeOKOB 110 KOKe, PparMeHThI Kepa-
MUKH MOIIM IPUMEHATBCA KaK CKpeOKU 11 00padoTku ropesoit gpesecunsl (Illamanaes,
1996. C. 47; llamanaes, 3pipsiHosa, 1998. C. 201; 1999. C. 79), xoctu (Ipsixun, Kureitnu-
k0B, 1986. C. 22; ITpsixun, 1996. C. 95) u gaxe a1 anctku poios (Ilamanaes, 1996. C. 7;
IITamanaes, 3pipsarosa, 1998. C. 202; 1999. C. 80). OtaenbHO ciieyeT OCTAHOBUTLCS HA HC-
[I0JIb30BAHUU (PPArMEHTOB Pa3bUTOI IOCYAbI B KaUeCTBE OpyAuil ronyapcrsa (XionuHa,
1974. C. 240—242; Cemenos, Kopo6xrosa, 1983. C. 223; Axamosa, 1991. C. 70, 72; Iiyuikos,
1996. C. 57, 59; Becconosa, Cxopsrit, 2001. C. 84; IToxob6ex u ap., 2011. C. 287—288; u ap.).

Ha opynusax n3 ¢pparMmeHTOB KepaMUKH YCThs | HeT upesmepHoOii 3ar1aK€eHHOCTU U 3aI10-
JIMPOBKH, XaPaKTEPHBIX It CKpeOKoB 1o koxe (CkakyH, 1977. C. 266; Krureitnukos, 1989.
C. 120; 2009. C. 101; Ipaxun, 1996. C. 95— 96), ckpymieHns pabodyux MOBEPXHOCTEN OT
MHTEHCUBHOTO MCTHPAHUs O HIKypY, )kupHoro onecka (Ckaxyn, 1977. C. 266; IIlamanaes,
3pipsaHoBa, 1998. C. 199; Kopob6kosa, Illanmomuukosa, 2005. C. 223). B To ke Bpems, pa-
6oune yyaCTKM KepaMUUYeCKUX Opyauil YcThd I B tane He BOTHyTbIE U 6€3 IPOTOYMH, YTO
OTJINYAET KEPAaMUUECKHEe aOPa3uBhI U 00paboTKn MeTaumdeckux opyauii (ITpaxun, Kn-
netiaukoB, 1986. C. 22). Bupodem, BO3MOXHO, YTO KOH(pUTypaIys pabodero Kpas OJJHOro
u3 opyzauii (puc. 5.4, 15), cyna no ananoruu (Ilpaxun, Kueitnukos, 1986. C. 23, puc. 1, 10)
MOJKET CBHJI€TEIbCTBOBATH OO MCIIOJIB30BAHUY €TO B KAYECTBE abpa3uBa.

Cyznsa o ciexaM Ha OpyAuAX U3 (PparMEeHTOB KepPaMHUKH YCThbA I, MOKHO ¢ onpezesen-
HOI JI0JIEH YCITOBHOCTHU CYUTATH, YTO NEPEJ HAMU CBO€OOPa3HbIE IIATEIN WIN JOIINUIA —
opyaus JUisi 0OpPabOTKH MMOBEPXHOCTEN KepaMUUeCKUX cocyoB (24 sx3emruiapa). Ocoboe

212



Inasa 5. Mamepuansnoiit mup odbumameneti ykpenaennozo noceserus Yemoe I u pesysvmamot €20 uccre0osanus

BHHMaHUE OOpaTUM Ha OPYAHME Ha BEHUYUKE COCyJa, KOTOPOE NMEET JyrooOpa3HbIid pado-
ynii kpait (puc. 5.5, 6), yTO y1O06HO /IS MIMIaTeNel, IPUMEHIEMBIX IIPU 3aVTAKUBAHNIN T10-
BEPXHOCTH COCY/Q, 3aMa3bIBAHUU CIIAEB, YJAJICHUS TPEIIMH U epeMenieHun sl (Dymnr-
koB,1996. C. 59). ®opma ¢parmenToB pazHooOpasHasd. Pazmepnbl opyauil JUKTOBAIMCH
yIO6CTBOM IPUMEHEHHUS JUIs pydHOl paboTsl. [lomaraem, uro macrepumna noaoupaia gppar-
MEHT CTE€HKH WJIU JHHUINA COCYAA Ul paGOTHI UM KaK HIITaTeJIeM HJIH JIOIIIIOM, PyKOBO/JICTBY-
SCh TIOCTABJIEHHBIMI KOHKPETHBIMU 3ajiauamu. MIHorja mojo6H0€e opyare UCIoIb30BaTOCh
JIMIIb OAHAXK/DbI. OIIHaKO B CCpI/II/I HpI/ICYTCTByIOT nu Opy,Z[I/IH C HECKOJIbKMMU pa60‘{I/IMI/I 10~
BEPXHOCTSIMHU U 3aT€PTHIMHU OT IIPUKOCHOBEHUI OCHOBHBIMU IUVIOCKOCTSIMU KEPAMUYECKOTO
¢pparmMenTa. ATU NPU3HAKU FOBOPAT O JUINTEIBHOM HCIOIB30BAaHUU opyaus. [Ipudyem, Hu
Ha OZHOM (pparMeHTe HET OTBEPCTHI JUIS MOABEIINBAHUSA M HOIIEHHUA Ha mHypke. Camu
paboyne MOBEPXHOCTU 3TOTO THIA OPYIUN TAKK€ BU3YIBHO MOTYT OBITH IO/PA3/€ICHBDI.
OnHu opopmiieHbl HAa TOPLAX (PPAarMeHTOB B BUJIE€ IUIOCKOCTEHN C BBIPAKEHHBIMU KpasiMU;
Kpasi IPOYUX 320BAJICHBI, YTO KOCBEHHO MOXET CBH/IETEIbCTBOBATH 00 0COGOI UX (PYHKITUH
B PaMKax TOMH e paboueil onepanuu — oopaboTKU MOBEPXHOCTEN KEPAMUYECKUX COCYHOB.
Ha HekoTOpPBIX Opyauax (PUKCUPYIOTCS OTHOCUTEIBHO TPyOble Pa3HOBEIMKHE ITOIIEPEYHbIe
cyiesipl Ha pabounx Topuax (puc. 5.5, 6), KOTOpbIE MOIVIM OCTATHCS OT 3AIIAKMBAHUSA I10O-
BEPXHOCTH COCYZIOB C BBICOKOH cTenenbio nojcymenHoctu (Cemenos, Kopo6kosa, 1983.
C. 204; bepectues, 1994. C. 131—132; Iityuikos, 1996. C. 56—57).

Bropoii ThIn KepaMUYEeCKUX U3JETUN U3 PACKOIIOK YKPEIUIEHHOTO IoceaeHus Ycrbe |
IIPEJCTABJIEH JUCKAMM, U3TOTOBJICHHBIMH U3 (PPArMEHTOB CTEHOK KEPaMHYECKHX COCY-
noB. Cepus npejcrasiaeHa 16 skaeMIuisspaMu U 1MoJpasjiesieHa Ha JBa BapuanTa. Ilepsbrii
(10 sx3eMILIAPOB) IpEACTABIEH KEPAMUIECKUMH JUCKAMH JuameTpoM oT 3,0 cm Jio 7,0 cm
(puc. 5.6, 1—-10). OTaenbHbIE ANCKM BHYTPU BaPUAHTA OTINYAET CTEII€Hb OQPOpMIEHU pa-
604NX IMOBEPXHOCTEN Ha Topuax. Kpas HEKOTOPBIX IUCKOB IPOCTO OGJIOMAHBI M1 HA TOPIIAX
OTCYTCTBYIOT CJI€/Ibl PaGOTHI NN OOPAGOTKH. Y IPOUYUX Kpas 3aTEPTHI 10 O(POPMJICHUS He-
CKOJIBKUX IIOCKOCTEH. JIMIIb TPacoIoru, BO3BMOXKHO, OTBETAT HAa BOIIPOC: HCIIOJb30BATHICH
JIX 3TU IUIOCKOCTH KaK pabodre MHCTPYMEHTHI ¢ (PYHKIMEH JOMIIA UIN SBJISINCH JTUIIb
KOHEUYHBIM 3TAIloM o(opMIeHns u3feans. BusyaarpHo atn paboune MOBEPXHOCTH aHAJIO-
THYHBI PAa0OYMM IIOBEPXHOCTSM JommI nepsoro tuma. IllecTs AMCKOB MMEIOT CKBO3HOE
OKpyIVIO€ B ILUIAHE, IUJINHAPUIECKOE B CEUCHUHN OTBepcTHe B eHTpe (puc. 5.7, 1-5), qua-
metpoM oT 5 10 10 MM. Cyzst IO POBHBIM CTEHKAM OTBEPCTUH, IPUMEHSAIOCH CTAHKOBOE, a
He pyuHoe cBepso. Kpast IucKoB oTIm4aeT pas3audHas CTeleHb opOpMIEHNS pabodnx (7)
[TIOBEPXHOCTEH — OT MPOCTOro 061aMbIBaHust Kpaes (puc. 5.7, 4—5) no npupanus ¢pparmen-
Ty popMmbl aucka (puc. 5.7, 1—2) 10 06paboTKi GOKOBBIX TOBEPXHOCTEH JO CITTAKHBAHUS
HOBEPXHOCTEH (MIM paboThI IPEIMETOM B KadeCTBe JIOMNIA 10 Kepamuke) (puc. 5.7, 3).
OTMeTHUM JINIIB, 9TO Y CKBO3HBIX I[E€HTPAJIBHBIX OTBEPCTUH psA/ia MOZOOHBIX U3IEIUI Kpast
CTEPTHI U B PA3TUIHON CTENIEHU PAa3BAIBIIOBAHBI, 4 IUIOCKOCTH 3aTepThl. Ha Ham B3msaz,
3TO CBUJIETEJIBCTBYET O OOJI€e MIN MEHEE JINTEIbHOM UCIIOJb30BAaHUH OPYAUS B KAUE€CTBE
JENUCTBUTENBLHO HACAJKU HA CTEPKEHbD.

Kamennsble, kepamMuyeckue, KOCTSIHbIE JUCKH CO CKBO3HBIM I[€HTPAJIbHBIM OTBEPCTH-
€M B JINTEPAType YaCTO OIPEAEJSIOTCSA KaK IPSC/INIA, HAIPsCIa, TPY3UKA — MAaXOBUYKH,
KOTOpPbIE Ha/IEBAINCh HA OKOHYAHHE CTEPKHS BEPETEHA FJIN MCIOIb30BAINCH B IIPOIECCE
co3manusa HuTel texctmisd (Yepnaii, 1985. C. 105; Ipsaxun, Kuneiitnnkos, 1986. C. 26; ITps-
xuH, 1996. C. 98, 100—102; Kosasesa, 1997. C. 34; Kopo6xosa, Hlanmomuukosa, 2005. C. 95,
121, 223; u gp.). B oTHOmMeEHNU NOJOOHBIX OpyAuil U3 0610MKOB cocynos I.®. Kopobko-
Ba u O.Il IlanomnmnkoBa 3ameuaior: «IIpocreiimas TeXHOJIOrUs 3TUX IPOU3BOACTB [ pedb
UJIET O TKAI[KOM M NPSAMUIBHOM IIPOU3BOACTBaX. — H.B.] <...> 06ycI0BIMBaIa IPUMEHEHHE
MUHHMaJIBHOTO HaGOpa opyauil Tpyaa. TaKOBBIMM OKa3aInCh IPACANIA, TPY3UKHU JUIS TKAII-
KOT'O CTAHKA, HAIIPSICJIA JUII BEPETEHA, M3TOTOBJIEHHbBIE B OJIHOM TEXHOJIOTUYECKOM KIIOUE.
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ITO BBIPA3UIOCH B €IUHCTBE NCXOJHOTO ChIPbA — (pparMeHTOB KepaMuki...» (Kopobkosa,
ITanomaukosa, 2005. C. 121). B To ke Bpemsa nmeet Mecto u Touka 3penus 10.b. Cepuxo-
B4, COITACHO KOTOPOI 0OCYKAAeMbI€ JUCKU B APEBHOCTU BIIOJIHE MOIJIU CIY>KUTh U aCTBIO
npu6opos aisa goopiBanus orud (Cepuxos, 1996. C. 34—36). O6paTum BHUMaHUE Ha TO,
4o 10.b. CepuxoB cunTaeT MogoGHbIE MAXOBUYKH U KYJIBTOBBIMU IIPEAMETAMHU, ITOCKOJIBKY
C MIX IOMOIIBIO TOOBIBAJICS CBSAIIEHHBIN «KUBOI» oroHb (Cepuxos, 1996. C. 35—36). B cBs-
3M C 5TUM OTMETUM, YTO IIEJIBbIH psJ NCCIeoBATEIEe OTHOCUT KEPAMUYECKUE JUCKHU (B TOM
YHCIe U C OTBEPCTUSIMU B IIEHTPE) K KyJAbTOBBIM napenusam (laspum, Iefixo, 2004. C. 40;
Yerioxkanus, 2000. C. 39,40; Mapuenko, lomanckuit, 1991. C. 72; Mumenko, 1998. C. 137—
138; becconona, Cxopsrit, 2001. C. 84; u 1p.). Kepamnueckue qucku 6€3 OTBEPCTUN MOKHO
CYUTATh 3aTOTOBKAMH, B KOTOPBIX TaK U HE IPOCBEPJIMIN IEHTPAIBHOTO OTBEPCTHSA (CP.
Kosanesau sp., 2000. C. 55), HO MOKHO OTHECTH U K 9YaCTO BCTPEUYAEMBIM 60JIee MeHee KPyT-
JbIM (pparMeHTaM KepPaMUKH, JUANA30H HUCIIOJb30BAHUSI KOTOPBIX ObUI JOBOJBHO HIMPOK
(TaBpum, Teiiko, 2004. C. 37—38), BILIOTH 1O PUTYQIBHBIX IIPEJIMETOB NN UTPOBBIX (PUIIEK
(IaBpumi, Ieiiko, 2004. C. 38, 40). Cpeau MIMHAHBIX U3€1H YCThs, HAIPUMEP, €CTh MUHHUA-
TIOPHBII KepaMUYeCKUIT AUCK, fuameTrpoMm 2,6—2,7 cm, tommunoit 1,0—1,3 cm (puc. 5.9, 9),
O0OHAPYKEHHBIN B TAXOTHOM cJ10€e Ha ydacTke X' /24 (merposckoe nomemenue 12). C oxnoii
CTOPOHBI AUCK IJIOCKUH, C IPYTrOii — KOJIBIIEBBIM 60PTUKOM O(popMIeHA KpaitHE HETTyOOoKast
110710cTh. Ha mi1ockocTax u3gens HeT BU3yaIbHO HAOIIOAAEMBIX CJIeJ0B paboThl. Ilpeamer,
CKOpEE€ BCETO, SBIAETCI UTPOBOU (PUIIKOM, HO HE CEeJAHHON U3 pparMeHTa COCyAa, a CIIe-
MaJIbHO BbUICIUIEHHON U O00MXKKEHHO.

Tpertuii THII KEPAMUYECKUX U3JIEIUN U3 PACKOIIOK YKPEIUIEHHOTO moceaeHnus Ycrobe |
Ipe/ICTaBIeH MUHUATIOPHBIMHU K€paMUUeCKUMU eMKocTaMu (puc. 5.8, 1—-11; 5.9, 1-5). Bee-
ro IOOOHBIX IIPEAMETOB B KOJUIeKIUH 19 sk3eMIuisipos. @PparMeHTs! IATH U3 HUX IPUHA-
JIeXKaI MUHHATIOPHBIM OCTPOPEOGEPHBIM COCYlaM HECKOJIBKUX TUIOB. IlepBblil xOpoIo
M3BECTEH KaK B I0KHOypaIbckux abamesckux (ITpsixun, Becenun, 3axaposa, 2001. C. 117;
Kyspmuna, 1992. C. 22), Tak 1 B CHHTaIITHHCKAX NOTPE6aIbHBIX TAMATHUKAX, ¥ TOHUMAET-
€SI ICCJIeIOBATENSMI KaK CBETUIBHUK YUIA COCY/ Juts putyanoB (lenunr, 3nanosuy, lenunr,
1992. C. 254, puc. 139, 7; Apxauwm ..., 2002. C. 48, puc. 28, 3; Tkaues, XaBauckuii, 2006.
C. 153, puc. 49). B xo/uteKInu U3 PacKOIOK YKPEIUIEHHOTO noceneHus Ycree I mpeacras-
JIEH €JUHCTBEHHBIM CUJIBHO OKATAHHBIM (PPArMEHTOM C COXPAHHUBLICICS YACTBIO OJHOTO
U3 JIByX OTBEPCTUI IPU IEPEXOJie OT PE3KO OTOTHYTOrO BEHUYMKa K Itedy (puc. 5.8, 10).
PparMeHTBI OCTAIBHBIX MUHHATIOPHBIX OCTPOPEOGEPHBIX COCYJOB IO OCOGEHHOCTSIM (hOp-
MBI (puc. 5.9, 3—4) HAXOJAT AHAIOTUH B NETPOBCKUX NaMATHUKAX. OJHAKO, yUUTBIBAs P
IIOKa3aTeJel, B YaCTHOCTH, TOJINHUHY CTEHOK, BPsJ JU UX (PYHKI[MOHAJIBHOE HAa3HAYCHIE
OBLIO OJUHAKOBDLIM.

B o6cyxkgaemoli yacTu KOJUIEKITUYA UMeeTcs U Hebosbias cepus (g0 10 sx3eMIuigpos)
MUHHATIOPHBIX OAHOYHBIX COCYJ[OB BBUICIUICHHBIX BPYYHYIO, ILIOCKOJOHHBIX MJIN KPYIJIO-
JTOHHBIX, C IPSMBIMH WM U30THYTBIMU CTeHKamu (puc. 5.8, 3—4, 69, 11; puc. 5.9, 1). Mx
AMaMeTp, KakK, BIPOYEM, U BBICOTA, MHOIAA HE IPEBBIIIAIOT HECKOJIBKUX CAHTUMETPOB
(puc. 5.8, 11; 5.9, 1). IlI'masgHOE TECTO GOJBIIMHCTBA ONUCBIBAEMBIX COCYAUKOB UMEET IIBET
OT KPEMOBOTO JI0 KPACHOTO, YTO, Ha HAII B3IIsAJ], CBUJETEIbCTBYET O BO3JJEICTBUU BBICOKUX
temreparyp. CoGIa3HUTETBHO CBA3ATh 3T MUHUATIOPHBIE COCYBI C IMPOLIECCOM Pa3JINB-
KH METAJ/UIA B HEOOJIbIINE 110 06 beMy (POPMBI, ITpefHA3HAYEHHbIE /IS OTJIUBKHU IOBETUPHBIX
nzjgennit. OJJHAKO MHBIX, KPOME I[BETA TECTA, yOe UTEIbHBIX APTYMEHTOB B IIOJb3y 3TOTO
TOJIKOBAHUS HA3HAYEHUS NOJOOHDBIX U3Aeanil HeT. [TonbITKY HATHA CIeabl MEAU HA UX I10-
BEPXHOCTAX, IPEJIPUHATHIE IO IPOCHOE ABTOPA PACKOIIOK YCThsI HCTOPUKOM JAPEBHEH Me-
tautyprun, fokropom P. Jlynanom (yausepcurer r. llleppung, Bermko6puranus) ycrexom
HE YBEHYAINCh. BMecTe ¢ TeM 06paTM BHIMaHUE Ha OCTOPOKHOE OTHOIIEHHE CIEIIHAIN-
CTOB K I[BeTy Kepamuueckux magenuii (Inmymxos, 1996. C. 81, 82; Ycauyk, Iop6os, 2008.
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C. 75—76; n 1p.), KOrKa OKpACKA TIOBEPXHOCTH MOIVIA MEHSITHCS M3-32 MHOTHX (PAKTOPOB HE
TOJIBKO BO BpEMsI U Cpaay IocIe 00KUTa, HO U U3-3a T TEIBHOIO HaxoxaeHus B 3emue (/ly-
ourkast, 2004. C. 55).

BriosHe BO3MOXHO, 4TO IOAOOHBIE MUHUATIOPHBIE (POPMBI OTPaKalOT IMPOLIECC COIUA-
JIN3AIUU AeTeH U ABJSIOTCS UTPYIIKAMH, I3TOTOBJIECHHBIMU UX K€ PYKAMU.

B xoyeknmum KkepaMudecKux U3JeUi U3 PACKOIOK YKPEIUIEHHOTO IoceneHus YcTbe |
HMMEETCSI U HECKOJBKO PEIKO BCTPEYAEMBIX B ITOCEIEHYECKUX KOMIUIEKcaxX nmpeameTos. Iep-
BOI ONHIIEM HEOOJIBIIYIO YCEUEHO-KOHMYECKOU (DOPMbI KEPAMUUYECKYIO PYUKY JIEITHOTO CO-
CyAQa CO caeaMu coeinHeHus ¢ cocynoM (puc. 5.9, 10). CoxpaHuBIIasgcs 9acThb €€ JIUHBI He
npesbinraet 2,0 cM, a suameTtp kosedaercs ot 1,8 1o 1,3 cm.

ITono6HbIE HAXOJKM HAa MAMATHUKAX 6poH3oBoro Beka lOxuoro 3aypanbsa — 607b-
IIast PeKOCTh. YIIOBBIE PYYKHU-YIIKUA ITTMHSAHBIX IPSMOYTOJbHBIX B ITaHE (PeJOPOBCKUX
6o (CanpHukos, 1967) npeacTaBasioT UHYIO TPAAUIMIO U, HA HANI B3IVISAK, OTPAKAIOT
BOILTOINEHUE OOJIMKA JAEPEBIHHBIX €MKOCTEH B KepaMmuke. OnucpiBaeMas Pydyka BIOTHE
MoOIJIa IIPUHAJIEKATh HEKOEMY CHEIUAIN3UPOBAHHOMY 10 (DYHKIIMOHAJIBHOMY Ha3Hade-
HHIO COCYLY.

Kpowme Toro, npucyrcTsyeT HE60IbIION 0O0JIOMOK KEPAMUYECKOTO «KUPIUYNKA» C XapaK-
TEPHBIMU ATBIIEBBIMU OTTHUCKAMU I10 BHEIIHEH moBepxHOoCTH. [To06HbIE TOCTaTOYHO pac-
IIPOCTPAHEHBI B IAMATHHUKAX MO3JHETO 6poH30BOro Beka IOxuHoro 3aypaibd. B wactHOCTH,
cepusi 00JIOMKOB IOJOOHBIX U3neauii 6puia coopana H.b. Bunorpagossim u A.B. Enumaxo-
BBIM TP 06CI€OBAHNY PA3PYIHIEHHOTO KYJIBTYPHOTO CJIOS ITOCEJIEHUS ITO3HET0 GPOH30BO-
ro Beka Kpickaiikynas I B KpacHoapmerickom patione Yensounckoit obaactu. s Hac oco-
GEHHO BAKHO YKa3aHNE HA aHAJIOTUYHbIE «KUPIUYNUKN» KaK HA KOHCTPYKTHUBHbBIE 3JIEMEHTBI
METALIYPTUYECKUX ITeYell CHHTAIITUHCKOTO BpeMeHU Ha noc. CemnoszepHoe II B CeBepHOM
Kazaxcrane (EBrokumos, Ipuropses, 1996).

B nenom, 3akanunBasg 0630p KepaMUYECKOH YACTU KOJUIEKLIIMU, HAJO NPHU3HATDH, YTO
K M3yYEHHIO «TKaHU ITOBCEJIHEBHOCTU» CTEITHOI'O HacesJIeHus 6poH3oBoro Beka IOxxHOTO
3aypaJbst MBI JINIIb IPUCTYIIAEM.
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I'taBa 6. HBETHOﬁ METAJUUI ITIOCEJIEHUA YCTBE

Cpean namataukos pyoexa III-II Teic. 1o H.3. IOx)HOrO 3aypanbs ocoboe MecTo npu-
HAJUIEKUT MOCEIEHUIO YCThe, B IpoIecce uccaegoBanus kotoporo B 80-e rr. XX B. o6Ha-
PY’KE€HBI YHUKQJIbHBIE 1 OOIIMPHBIE KOJUIEKIIUH, CBSI3AHHBIE C METALIYPrUYECKUM U Me-
TALI000padbaTHIBAIOINM Ipou3BoAcTBOM (Bunorpaznos, 2011. C. 25—26). 3aech OTKPBITHI
MeJeIlIaBWIbHbIE KOMIUIEKCHI, HalijieHo cBbimie 1200 mpeaMeToB, CBA3aHHBIX C CUHTAII-
THUHCKAM U IETPOBCKUM META/UIOIPOU3BOJICTBOM (META/LIYPTUYECKUE MIJIAKK, KYCKH PYABI,
THUIJIU, JBSYKH, COILIA, U3JEJUs U3 I[BETHOTO METALIa — CJIUTKH, CIUIECKH, OPyAUs TPy/a,
YKpalleHus, IPyTKOBbIE U noocoBble 3aroToBku) (Tam xe. C. 86).

O6mee KOJIMYECTBO YYTEHHBIX HAMH NpeAMeToB cocTapiasgeT 120 sx3emmuiapos, npu
3TOM CJIEAYET YUUTBIBATD TO OOCTOSATENBCTBO, YTO B XOJE PACKOIIOK HE YAAIOCh IPOU3BE-
CTU OJIHO3HAYHYIO KYJBTYPHYIO UieHTU(puKauio apredaxkTos. IlosToMy ogHolt 13 Beaymmux
3aJja4 ObUIO YTOUYHEHHUE KYJIBTYPHOI aTPUOYIIMU MEAHBIX U OGPOH30BBIX M3JEIUI HA OCHO-
BAHUU AHAINTUYECKUX PE3yJIbTATOB, TOCKOJIbKY MOP(OIOrus OpyAnii TpyAa B JAHHOH CU-
TyaIll HE SBJISVIACH ONPEAEAIONEH, T.K. TUIILI OPYAUN IOceTeHnusl YCThe MpeICTaBIeHbI
061 eeBpa3UCKUMU (popMaMu, IPUCYIIUMH MeTasLty KyasTyp I paser EAMIT — cunTamTus-
CKOM, aballleBCKOM, EeTPOBCKOM, OKPOBCKO-pAaHHECPYOHOU. MeTainueckuil NHBEHTAPh
pacrpejensieTcs 10 OCHOBHBIM KaTETOPUAM-KJIACCaM CJIEYIONIM 00pa3oM: OPYAHUs TPYAA —
35 %, npyrkoBble u osocoBele 3arotoBku — 30,8 %, caurku, cieckn — 27,5 %, ykparie-
Husg — 6,7 % (puc. 1, A). Ilono6HOE COOTHOIMEHNE METALTUYECKIX U3JIEINI HEOJHOKPAT-
HO OTMEYEHO B IOCEJEHYECKUX KOMILIEKCAX METPOBCKOH KyabTypbl IOxkHOro 3aypaibs u
Cpennero IIpuTo60bs, B TO BpeMs KaK B CHHTAIITHHCKUX MaMATHUKAX (IIPEUMYINECTBEH-
HO IOTPEOAIBHBIX) CTUTKH OTCYTCTBYIOT UJIN U3BECTHBI B HEOOJIBIIOM KOJIMYECTBE, IIPE0s-
JIQIAIOT OPYUs TPYAA, JOCTATOYHO MHOTO yKpameHuii u cko6 (puc. 6.1, b, B). IIpeamerom
HACTOSIIEr0 UCCAEIOBAHUS SIBJISIOTCS U3JEIUs U3 [BETHOIO MeTa/Ia IIOCEIeHUsT YCThE,
HNpOWEAIIE AHATUTUIECKOE HCCJIEJOBAHNE METOJAMU CIEKTPOMETPUYECKOrO, aTOMHO-
smuccruonHoro (118 sk3.) u Metautorpadudeckoro aHaan3os (75 3k3.) B 1a6opaTopusix
ecrectBeHHOHay4yHbIX MeTo0B MA PAH, MHcTuTyTa Heopranuveckoii xumun CO PAH,
HMucruryra npobaem ocsoenusa Cesepa CO PAH.

Opyaus Tpysa IpeACTaBICHBI JOJT0OTaMH, CEPIIaMH, HOKAMU, KPIOKOM, IMUIbIMU. Bmyiv-
wamoe 0040MO OMHOCUMCA K MUNY OPYOUTL € PAZOMKHYMOU KOBAHOU 8MYAKOU € NONEPEUHBIM NE3EUEM
(mmHa 15,1 cM, amametp BTyaku 2,6 cM, TosmuHa 6pycka paboueit yactu 1 cm) (puc. 6.2,
1). Opyaus storo Tuna, Kak U J0JOTa C XKEJI00YaATOU U IPAMOJIE3BUIHON pabodeil 4acThio
HOSBJIAIOTCA B psAfe 04aroB LIMPKyMIIOHTHIICKOM METa/LIyPrUYeCKO MPOBUHIIUH, BKJIIO-
Jasi KAaTaKOMOHBIK (ydaTeHo Gosee 25 ak3.) (Hepusbix, 1966. Puc. 36, 475; 1978. Ta6x. 28,
11; Chernykh, 1992. Fig. 36, 6; 42, 19; 44, 34; 45, 28; 46, 3; Asunosa, Yepnbix, 1989. Puc. 8;
Moprysosa, Kpasnos, 1994. Puc. 9, 4; Bacuibes, 1999. C. 42—43; Tlaxk, 2005. C. 14). Ko-
BaHbBIE JOJIOTA C KEJIOOYATHIM, PEKE MPSAMOJIE3BUIHBIM PabOUYNM OKOHYAHUEM U3BECTHBI
TAKKe B MaTEpHUAIAX a0alle€BCKUX, IIETPOBCKUX, MOTAIIOBCKUX KOMILIEKCOB PaHHEN (ha3bl
EAMII (xmaabt Bepxaexknsbuibcknii u Kym-Tay, mocenenns Tio6sxk, Kynesun 3, Ilerposka 2
(2 ak3.), HoBonukosbckoe 1, mormibHukn becramak, Yreska 6, Jleso6epesknniii bepesos-
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CrUTKM, Crnecku pra"”f“"'" Opy,%vgic;py,qa
27.5 % 6.7 % o
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30,8 %
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Puc. 1. Pacipenenenne MeHbIX 1 GPOH30BBIX M3/€/IMII II0 KATETOPHAM:
A—moc. Ycrbe; b — nocesneHus neTpoBckoii Kyasrypsl Cpegnero ITputo6obs;
B — cMHTAIITUHCKNE TaMATHUKN

ckuit) (Bortvin, 1928. Fig. 2, 12; Canbuuxos, 1967. Puc. 6, 11; 8, 6; Ilpsaxun, Matsees, 1988.
Puc. 27, 3; Top6ynos, 1992. Puc. 15, 15; 3ganosuyg, 1988. Puc. 101, 16; 1997, puc. 9, 9; Asa-
HecoBa, 1991. Puc. 37, 3A—4A; Kysuenos, Cemenosa, 2000. Puc. 13, 10; Jlerrsipesa u jp.,
2001. Puc. 3, 4; Jlorsun, lllesuuna, 2008. Puc. 2, 1). Eme nsath 3K3eMILUIsSpa IPOUCXOJAT U3
CUHTAINTUHCKUX MOrpebeHnil MOrmIbHUKOB bosbmekaparanckuii n Tana6epren 2 (bora-
708 1 ap., 1996. Puc. 17; Apxaum..., 2002. Puc. 33, 11; Txaues, 2007. Puc. 9, 2) u xyasroBoro
mecrta Ilaittanckoe o3epo II B cocTaBe METALIOKOMILIEKCA CEIMUHCKO-TYPOMHCKOTIO THIIA
(Cepuxkos u gp., 2008. Puc. 1, 8; Kopoukosa, Credanos, 2013. Puc. 6, 6).

IIpou3BOACTBO KOBAHBIX JOJOT C IMPSMOU U 3KEJI00YATON pabodell 4acThIO IMPOJOJDKA-
J0Cch Ha nocaeayomux stanax EAMIT, oco6enHo MHOTO nX B cpyOHBIX ApeBHOCTAX (HoBo-
NaBJIOBCKUIT MOTMJILHUK, nocesenuss Mocosnosckoe, Orpoxenckoe, Makcumosckoe, Ille-
JexMeTb, kraabl Mopakaesckuii, MiabxepsikoBckuii, MockareasHukosa) (Yepusix, 1970.
Puc. 52, 19, 20; Cxkap6osenko, 1981. Puc. 4, 3; Kopenesckuii, 1983. Puc. 2, 10; O6p11en-
HOB, O6b11eHHOBA, 1992. Puc. 48, 5; [Ipaxun, 1996. Puc. 26, I; Cenosa, 2000. Puc. 3, 5). Ha
pane noceneHuii cpyoHoii obmuocTu (Ycoso ozepo, Kanuranoso 2, Mocososka, JInmosbrit
Ospar, Yers-Kypiom, IopHbIii 2) HalifieHbI MHOTOUNCIEHHDIE IMHAHBIE TUTEHHbIE POPMBI
JJIs1 OTJINBKU TpaHeL[I/ICBI/II[HbIX nin HpﬂMOyFOJII)HI)IX 3arOTOBOK JOJIOT 3TOTO THIIA (AFaHOB,
HBanos, 1989. Puc. 4, I; bepesanckas, 1990. Puc. 15, 2¢; Ilpsaxun, 1996. Puc. 21; Jlonatus,
Xopkuh, 1997. Puc. 1, 8, 9 Ipsaxun u gp., 2000. Puc. 16, 2; Kyspmunsix, 20046. Puc. 5.9,
5.10). Jlureiinas ¢popma oGHAPYKEHA TAKKe Ha IIOCEJEHUN PaHHEHN (pa3bl OGIHOCTH KYJIb-
TYp BaIUKOBOU kepamuku Meabsrynoso 3 (Exumos, 1993. C. 25). MI3BecTHBI OHU B peJKUX
CIydasx B KOMIUIEKCAX aJI€KCEEBCKO-CAaprapuMHCKOMN KyJIbTyphl noceneHuid Boicokasa Ipusa,
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Puc. 6.2. Opyaus Tpysa noceseHus: YcTbe (CEKyIIMMU IMHUSIMHA 0003HaYeHBI CPe3bl Ha ITH(BI):
1, 2— ponora (an. 571, 489); 3-7— cepunt (an. 454,459, 457, 482);
7-20— noxu (an. 480, 460, 461, 456, 479, 486, 587, 452, 468, 455, 462, 463, 605, 582);
21— xpiok (aH. 484); 22-35 — mes (an. 466, 599, 591, 593, 581, 488, 602, 598, 609, 589, 603, 608, 604);

36 — MIIEHEK-TBO3AUK
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ITerposka 2, Capraps! (Iloremkuna, 1985. Puc. 48, 4; 3ganosuu I, 1988. Tabua. 101, 16; Ara-
nos, 1990. C. 102, 103; Asanecosa, 1991. Puc. 37, 15). K 3TOMY K€ BPEMEHU OTHOCATCSA
CJIy9aiiHble HAXO/JKU MHOTO(UTYPHBIX JJUTEUHBIX (DOPM C HEraTUBAMU 3arOTOBOK Jist hOp-
MOBKH IOJOOHBIX OpyANi — 13 cTaHubl Kynapasunckas Muacckoro paiiona Yenss6nHckon
obsactu u c. 3uprad MezneysoBckoro paitona bamxkoprocrana (Tuxonos, 1960. Tabua. XX,
14; O6biienHOB, 1996. Puc. 1, 1, 2). OgHako B IeJIOM B 310Xy IO3HEH OGPOH3bI KOBaHbIE
J0JIOTA, B TOM YHCJIE C IUIOCKOU pabodell 4acThio, BHITECHSIOTCA JUTBHIMU OPYAUSMU C 3a-
KPBITOH, «CJIE€NOM» BTYJIKOMU.

Jlpyroe opyane OTHOCUTCS K KATETOPHUH Y3KUX CTEPKHEBHUJIHBIX JJOJIOT € UePeHK08bIM HACA-
00M, € HE3HAUUMEABHO PACUUPEHHBIM YIKUM NPOO0AsHBIM npambim.aessuem (JmmHA 10,1 cM; puc. 6.2,
2). Ananoruysple OpyAus HMOSBUINCH B odarax LIMpKyMIIOHTHIICKOII MeTa/uTyprudeckoi
IPOBUHIIUY, B YaCTHOCTHU OHU U3BECTHBI B MAMKOIICKOM, IMHOI, BOJIbCKO-IOUIIEHCKOMH, Ka-
TakoMOHOM KynbTypax (Yepnbix, 1966. Puc. 34, 455; Chernykh, 1992. Fig. 24, 1-6; IlecTtpu-
koBa, 1979. Puc. 3, 11; Kopenesckuii, 1983. Puc. 1, 7, 8; Bacuibes, 1999. C. 70—71). dtu
nszenns AauHon 8—20 ¢M 6bUIM XapaKTepPHDI I abaleBCKOro, CEHMUHCKO-TYPOUHCKOTO,
CUHTAIITUHCKOTO, NETPOBCKOTO IMPOU3BOJCTBA paHHel (as3pl EBpasuiickoil mpoBuHIMN
(mocenenus beperosckoe 1, Cunramra, Apkaum (2 3x3.), Kyresuu 3 (3 3x3.), Mknenn 2
(2 sk3.), mormabHuKU becramak, boszenren, PenbeBka, PocroBka, Cetima, FOpuncknii, Ka-
MeHHbII AMGap 5 (2 sx3.) (Ilpsxun, 1976. Puc. 29, 7, 8; Yepnsbix, 1970. Puc. 60, 44; Yep-
ueIx, Kyspmunsix, 1989. Puc. 71, 9, 10; Bunorpagos, 1982. Puc. 3, 6; Ienunr u ap., 1992.
Puc. 41, 13; 3ganosuy, 1997. Puc. 9, 4, 9; lerrsipesa, Kyspmunsix, Opiosckas, 2001. Puc. 3,
1—-3; Enmumaxos, 2002. Puc. 7, 4; 2005. Puc. 58, 3; Cososbes, 2003. Puc. 2, 17; Tkaues A.A.,
2002. Puc. 26, 4-5; 94, 10; Kanmuesa, Jlorsun, 2008. Puc. 9, 1). Ouu 6pITOBAIN B TEUEHUE
BCETO IO3JJHETO GPOH30BOTO BEKA, HO IIPU 3TOM 3aMETHO YMEHBIIAJIACH OIS OPYAHIL C JKe-
J10649aThIM pabounM okoH4yaHUeM. ITogo6HbIe (POPMBI BCTPEUEHBI B MATE€PUAIAX ATAKYJIb-
CKOI1, CPyOHOI1, aTAGAEBCKOI1, AIEKCEEBCKO-cCaprapuHCcKoii Kyasryp (Yepusix, 1970. Puc. 60,
42, 43, 46; Xamkos, 1969. Puc. 55, 131; Aranos, 1990. C. 88, 93). CrepxHeBuaHbBIE TOJOTA
C YePEHKOBBIM HACAJOM SBJISAIOTCA peMUHUCHeHIuel crepeorunios LIMIT u B nesiom pac-
IIPOCTPAHEHBI B 60abmMUHCTBE KyAbTyp EAMII, HO Ha panHeil ¢a3e MPOBUHIINHI COCPESOTO-
4yeHbl IpenMynecTseHHo Ha IOxHOM Ypane (6osee 2 /3 HaX00K).

Ha nocenenuu Yemove obnapyscenst cepnot 08yx munos: 6e3 6vl0e1enno020 uepena, chasHumensro
Y3KUE U OAUNHDBLE, CO CAADO UOZHYMBIMU ACUMMEMPUUHBIMU CRUNKOU U ae3suem (puc. 6.2, 5, 6)
U C 3aMETHO U3OTHYTBIMH aCUMMETPUYHBIMH WM CUMMETPUYHBIMU CIIMHKOH U JI€3BHEM
(puc. 6.2, 3, 4). lnmuna nspeanii 14—18,5 cM, 00no us nux ¢ meaxosybuamou nepedneti 1e3euinot
wacmeto (puc. 6.2, 5). BrioHe BO3MOXHO, 3TO YCHJIMBAIO PEXKYIIYIO (DYHKIIUIO OPYAHS, HO
HE UCKJII0OYEHO, YTO OHO CJIYKWIO U muioi. B ouarax meramroo6padorku LIMII nepsoie
cepIbl MOoABIAITCA B 3akaBka3be 1 Ha CeBepHOoM KaBkase, XOTs 1 He IPUHAJIEIKAIN 31€Ch
K TUITMYHOU IPOAYKIMN; OTCIOAA, 110 BCEH BUJUMOCTH, OHU MOTIM IIPOHUKHYTH Ha Ior Boc-
tounoir EBponsr (Chernykh, 1992. Fig. 19, 3—4; 42, 11, 12). OxgHako cBA3b UX C pAHHIMH
CEpPUSMU BOJITO-YPUIbCKUX ceproB Hayaia EAMII, B 4nc/1o KOTOPBIX BXOJAT U OPyAus U3
YeTba, octaetcs npobiaeMaTudHon. OTMETHM, UYTO CEPIIbI HEPBOTO TUIA U3 YCThS MOTYT CO-
OTHOCUTBCH € Tpynnoi Tuna beperoska, a Broporo — ¢ rpynmoii Tuna Ilerposka, BeigeeH-
HpIX B.A. JleprauesbiM u B.C. boukapeBbIM B BOJIrO-ypaibckoii cepum cepnos Bocrounoii
Eppomner (2002. C. 31-41).

Cepnbl, aHAJIOTUYHBIE HAXOJKAM U3 YCThs, U IPEXK/E BCETO CJI1A00U30THYTHIM, XapaK-
TEPHBI /I abameBCKUX NaMATHUKOB IOxuoro Ypana u Ilogonss (Mormasaukm Crapo-
sa6anakinHckuil, Mertes-Tamak, nocenenuss Manokusbuibckoe, bamanb6am (2 3k3.), bap-
koBckoe, Menbrynoso 3, beperosckoe 1 (4 sk3.), Tio6sak (3 sk3.), IBaHOBCKOE (2 3K3.),
Bepxuekusbuibcknii (6 2x3.) u Kpacunosapckuit kiajgsr) (CalbHUKOB, 1967. Puc. 4, 2-5; 6,
1-6; Yepusbix, 1970. Puc. 55, 3-8; IIpsxun, 1976. Puc. 26, 1-15; Moprynosa, ITopoxosa,
1989. Puc. 5, I, 2; Top6ynos, 1992. Puc. 25, 54; Exumos, 2001. Puc.1, 13; Tio6sax, 2001.
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Puc. 75, 1-3). JIza OPYAUs 3TOTO TUIIA U3BECTHBI B CEUMUHCKO-TYPOUHCKUX MOTHUJIBHUKAX
Typ6uno 1 u 3aocunoso 4 (Yepnbix, Kyspmunbix, 1989. Puc. 61, 12, 14). B nocenenye-
CKMX M IOTrpebaTbHbIX KOMILIEKCAX NETPOBCKOH KyabTyphl 3aypaibs, Tobomo-Mmmmbs,
IenTpanproro Kazaxcrana (13 2k3.) 06HAPYKUBAIOT AaHAJIOTUM OPYAUS U3 YCTbsI BTOPOTO
THIIA (C 3aMETHO M3O0THYTBIMU CIUHKOH U je3pueM) (Boicokas Ipusa, Konesason 3, Ile-
tpoBka 2, Kyresunu 3 (3 sx3.), HoBonukossckoe 1, ABnenka, boromo6oso 1, Cemuosep-
Hoe, Mxkrens 2, mormnbHuK becramak (3 ax3.)) (Bunorpaznos, 1982. Puc. 3, 9-11; Apane-
cona, 1991. Puc. 18, 19; Tkaues A.A., 2002. Puc. 26, 3; Jlorsun, llesuuna, 2008. C. 192;
Kamuesa, Jlorsun, 2008. Puc. 9, 10). ITogo6Hble ke opyausl BBISBICHBI B MOTHJIbHHKAX
CUHTAIITUHCKON KyabTyphl (CunTamTuHckuil 1 (2 sk3.), Kamennniit AM6ap 5 (2 sk3.), y
ropsl bepe3oBoii, a Takxke B cn0ax noceaeHuit Apkaum (3 sx3.), Cunramra; Ha Apkaume
HalileHa CTBOPKA JUTEWHON (POPMBI U3 TaJbKa C HETATUBAMU aHATOTUYHBIX ceprioB) (le-
HUHT U 1p., 1992. Puc. 41, 18; 148, 20, 159, 6; 3ganosuu I.B., 1995. Puc. 7; 1997. Puc. 9,
1-3; Xangaouu, 2001. Puc. 2, 19, Enumaxos, 2002. Puc. 9, 2; 2005. Puc. 89, 6). Eme oauo
OpyZAHE 3TOr0 TUIIA U3BECTHO B NOTPe6eHUN NOTAIOBCKOro Tuna Yreska 6 (Kysneros, Ce-
menosa, 2000. Puc. 13, 8). I1aTb cepnioB npoucXoAsT U3 MOLbEMHBIX COOPOB C ILTOIALU
nocesnenud lllu6aeso I, conepxkamiero MmaTepruaibl CHHTAIITUHCKOM, IETPOBCKOU KYJIBTYP
(Henun, 2004. Puc. 7, 4-8). Tpaguius u3roTOBJICHUS [TOAOOHBIX CEPIIOB IPOJODKAIACH
U B QIAKYJbCKOH KyabType (rmocenenus Aukay 2, Bapakocoso, Kunsepckoe, YmxkarTer 1,
Yk 3, mormnbHUK bexkrenns (Asanecosa, 1991. Puc. 18, 19; Kopskosa u ap., 1991. Puc. 14,
4, 5). Hau6omee nozguum KoMiuiekcoMm paHHei ¢paszsl EAMII, B koTopoM 4 3K3. y3KHX CJ1a-
GOM3OTHYTBIX OPYAUI COIPOBOKIAIOTCS ABYMS CEPIIAMU C KPIOKAMU, SIBJISI€TCS U3BECTHBII
Eppixamucknii krag B 3akambe (CmommH, 1926. ®oro 1-8; Apxeosorndeckue maMsTHU-
Kd..., 1990. Ne 762; O6sinennoB, O6braennoBa, 1992, Puc. 47, 1-3). Tpagunust n3rotos-
JIEHUS CEPIIOB U CEPIOBUAHBIX U3/[€UIl 6€3 BBIJEI€HHOTO YEPEHKA COXPAHSAETCS B KOHIIE
OPOH30BOrO BEKa Ha I0kHOHN nepudepun asuarckoir 3061 EAMII (Kyspmuna E., 1966.
Ta6u. IX, 29, 30, 35; Utuna, 1977. Puc. 67, 6; 78, 7, 8).

OCHOBHOI1 apeas CepNoB, BRIABIECHHBIX B YCThe, coBnagaeT ¢ IOxubIM Ypanom (cBblime
57 % wsnenuii), OTKyAa OPyAUs TUX TUIIOB pacupoctpasuiuck B To6omo-Unmmbe, Boro-
Kawmnbe, ITogonne n ganee B Cpeanioo Asuro. Haxoaku opyauii JaHHOTO TUIIA CBA3aHbI IIpe-
/e Beero ¢ abameBckoi (46,9 % usnennit), 3atem netpoBckoit (34,7 %) v CHHTAIITUHCKOIT
(18,4 %) xynbrypamu.

M3 opynuii Tpysa caMble IIPEACTaBUTEIBHBIE CEPUH — 3TO HOXKU U IMIJIbs, KOTOPBIE IO YHC-
JIEHHOCTHU COCTABJITIOT IIPUMEPHO JIBE TPETH 3TOH Kateropuu. Hoxu rogpasaensiorcs Ha 1Be
IPYHIIBI: C 000COOIEHHOI PYKOSTBIO (3 9K3.) 11 yepeHKoBbIE (9 3K3. 11 2 06JIOMKA).

B nepsoii rpynne e JMHCTBEHHBIM 3K3E€MIUIAPOM SABIAETCI 00HOALIGUTNHBIUL HONHC € ONUHNHOT
evidenennotl maccuenott pyxoamuro (puc. 6.2, 9). JImmHa pyKosATH COCTABISET IPUMEPHO IIO-
JIOBUHY OT O0IIel JUINHBI opyaus. PykosaTs oTaeneHa ot pabodeil 4acTU BBICTYIIOM 32 CUET
PACTSKKHU JI€3BUMHON KPOMKH KJIMHKA, 00Imas JumuHa uageans 12,4 cvm. XapakrepHas nu3o-
THYTOCTb CIIMHKU U JIE3BUS U CIIOCO6 (DOPMOBKU PYKOATHU CBUAETEILCTBYIOT O TOM, YTO MBI
MIMeeM JIEJIO C BTOPUYHBIM UCIIOJb30BAaHUEM CIOMAHHOTO U IEPEKOBAHHOTO CEPIIOBUIAHOTO
WY IUITACTUHYATOTO OPYJus, CPOJHM U3BECTHBIM B YcThe (puc. 2, 3—6). Ilogo6Hble HOXMI
PaCIpOCTPAHEHBI JOCTATOYHO MHUPOKO B cucteMe EAMIT 11 Bo BpeMeHH, U B IPOCTPAHCTBE.
Onu U3BECTHBI B MaTepuaiaxX NeTpoBckux nocenenuii Kyresun 3, Kampimnoe 2, [Terposka
2 (3 ax3.), Konesasox 3, Hosonukosnckoe 1, Mknens 1 (3ganosuu ['b., 1983. Puc. 3, 15;
EBnokumos, 1983. Puc. 2, 13; Bunorpaznos, 1982. Puc. 3, 12; Iloremkuna, 1985. Puc. 33, 2;
Asanecosa, 1991. Puc. 31, 1, 2, 4, 8, 9; Tkaues A.A., 2002. Puc. 29, 7). Anasioruanoe opyaue
HaiizeHo B Hachnu MOrmiabHUKAa CuntamtuHckuii 1 (Ienunr u ap., 1992. Puc. 41, 16). Onu
OOHApYKEHbI B AIaKyJIbCKUX nocesneHusx Ilpurodonns — Borocaukoso, Yerb-Cypckoe 3,
Bricokas Ipusa (IToremkuna, 1985. Puc. 48, 6; 52, 2; 53, 1, 2) u B cpyonnix — CpenHero
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[ToBomxbs — Jlebenunckoe 10, Muxaitto-Oscauka u ap. (Kyspmunbix, 1981. Puc. 4, 9; Ce-
nosa, 2000. Puc. 3, 4). 9ta popma nosryunia gaibHelinee pasputue B KoHne [1bB, npexe
Bcero B azuarckoit 3oHe EAMII B ouarax oGIIHOCTH KyJIBTYP BAIMNKOBOI KEPAMHUKH, A TAKXKE
B 30He ee cThiKa ¢ Mpano-Adranckoit (Yyct, JarpBepsun, byprymok, Jxapkyran) u Llen-
TPAJIBHOA3UATCKON (MPMEHCKas, KAPACYKCKasl M JIYTaBCKasl KYJIBTYPbI) METALTYPrUI€CKIMH
nposuHiusamu (Aranos, Jerrsipesa, Kysemunsix, 2012. C. 54—-57).

Hoocu ¢ 0rumnnoti 6vienennott pykosmuio, 08Y1e36UtHvLe, ¢ ACUMMEMPUNHBIMU PACKOBAHHBIMU
CNUNKOU U 1€36UeM TAKIKE MMEET BBIICJICHHYIO PYKOSTD JUIMHOM JIO TOJIOBUHBI OT OOIIEN JITH-
Hbl n3stenus (puc. 6.2, 7, §). Y BToporo u3 HUX PYKOSTb ILIOCKast, c()OPMOBAHA KOBKOI,
PaBHOMEPHON HIMPUHBI 110 BCEH JyMHE (YyTh 3ay>K€HA Ha KOHIIE), OTAEJIEHA YCTYIIOM OT
KJMHKA. Y IIePBOrO U3HAYATBHO IUIOCKASl PYKOSITH, OTAEJE€HHAS TAK)KE YCTYIIOM OT KJIMHKQ,
Ha KOHIIE CBEPHYTA U 3ay’K€Ha U B UTOTe Ipruobpesa Tpyouaryio popmy. JlesBue n cimaKa 'y
060X OPYAUIT — C PEXYIIUMU KPASIMU, BEPOATHO, C(OOPMOBAHHBIMH KOBKO#. 3aroTOBKaMU
JUISI 9TUX HOKEMH, CYs I10 BCEMY, IOCIY>KIIN IUIACTUHYATBIE OJHOJIE3BUITHbIE CJIA00 N30THY-
Thle (ceproBuHbIE) opyAusa. O6a HOKA OTINYAIOTCA JOCTATOYHON MACCUBHOCTDBIO — JUIMHA
gocturaet 19,8 cM. 9TU opyAns OTHOCATCA K YUCJIY HOJIU(PYHKIIMOHAIBHBIX, UCIIOIb30BaB-
MINXCA B KAYECTBE PEXYIIUX MHCTPYMEHTOB (CEpII, HOX), 2 MHOTAA U MIUIBI (Ha BOTHYTOM
pabodeii 4yacTh BTOPOTO U3 HUX MPOIIICHBI aOPa3nBOM 3yOUNKH ).

AHajloruyHbIE OpPYAUs BCTpeueHbl B abamesckux (beperosckoe 2, Cokonbckoe, Macios-
ckoe 1) nneTpoBckuX noceneHyecknx komrviekcax (Kynesun 3 (2 3x3.), HoBonukoibsckoe 1,
[TerpoBka 2, Kampimaoe 2, CuHerIa30Bo), B CEMMUHCKO-TYPOMHCKUX M CHHTAIITHHCKUX
mormwibHuKaX (Typouncknii 1, Kamennsiit Am6ap 5), B mokpoBckux (MoruabHuk Hososm-
noBKa, EPBIKIMHCKUNA KJIaJ) M aHAPOHOUAHBIX (MOruiapbHUK YepHoosepne I) ppeBHOCTAX
(Ipsixun, 1976. Puc. 26, 16, 17; 27, 19, bagep, 1964. Puc. 77; Yepuspix, Ky3pmunbix, 1989.
Puc. 58, 12; Bunorpanos, 1982. Puc. 3, 2; Iloremkuna, 1985. Puc. 33, I; ABanecosa, 1991.
Puc. 18; 3panosuyu I'b., 1988. Tad. 10A, 20, 21; Jerrapesa u ap., 2001. Puc. 2, 6; CmonuH,
1926. ®oto 6, 7; ITamsaraukmn..., 1993. Ta6u. 14, 13, Tenunr, Credanosa, 1994. Puc. 23, 1,26,
I; Enumaxos, 2002. Puc. 7, 10).

O6a Tuma HoXKel ¢ MACCUBHOM BBIJIEJIEHHON PYKOSATBIO CJIEJIyEeT CBA3BIBATE C IIPOU3BOJI-
CTBOM IIETPOBCKUX IUIEMEH.

B xosutexknmu YcThbst JOMUHUPYIOT 068Y.1€36UHbIE HONCU ¢ 8bl0erernvim uepenkom. 1o xapak-
Tepy 0pOPMJIEHUS YePEHKA U COWICHEHHUS €T0 ¢ KJIMHKOM BBII€JICHO MSATh TUIIOB.

YeTpIpe HOXKA OTHOCATCS K TUITY €O (AA00 HAMEUEHHBIM Uepeukom, 0e3 nepexsama, ¢ KAUHKOM AU-
CMOBUOHOU, 08ANBHOAUCIOBUOHOU U noOMpey20avHOt Popmot, be3 pebpa scecmxocmu (puc. 6.2, 10-13).
W3z pennst gocruraor B juinHy 15—16,4 cM, oanH sx3eMIuisip HeGoIbIIon, JmHoi 7,3 cm. O6pa-
IIaeT Ha ce0sl BHUMAHUE aCUMMETpUYHast (popMa KIMHKOB Y 60JIbIIMHCTBA HOkel. Hanbosee
HMIMPOKUIA 13 HUX (puc. 2, 10), He NCKIIOYEHO, BBIKOBAH U3 CEPIIOBUHOTO OPYAUSL.

Hoxxmu storo tumna mopdosorndeckn 6an3ku k crepeorurnam LIMII, nssectHoe cxoj-
CTBO OOHAPYKEHO C U3AETUAMU COPUEBCKOU TPYIIIBI MAMATHUKOB U HEKOTOPBIMU TUITAMH
karakoMOHbBIX Hoxel [Chernykh, 1992. Fig. 30, 7-9; 45, 19]. AHasorn4Hble HOXU I1OJIy-
YA PACHPOCTPAHEHHUE B IPEBHOCTSX MOKPOBCKUX (MormwiabHuky [Tokposckuii, TeprHos-
ka, CkaroBka, Aroxnoe, Hatanpuuo 2, bopoxaeska), abameBckux (MormwibHUKU JleBoGe-
pexnbiii bepesosckuii, Manbiit Kyrynyp, A6amescknii, Hukndoposckoe j1ecHUIECTBO,
BepXHEKU3BIIbCKUN KJIAJ]), MEeTPOBCKUX (MOruiabHUKN becramak (4 »sk3.), bekrenus,
Kynesun 6, nocenenusa Kynesun 3, Konesasog 3, Tanabicaii), MOTamOBCKUX (MOTUJIBHUK
[Toranosckuit) (Mepnept, 1954. Puc. 10, 2, 3; Ilamaruukun..., 1993. Taéxn. 1, 4 6, 6, §; 9,
13,15, 17,16, 16; Manos, 1998. Puc. 1, 29; Canbauxos, 1967. Puc. 6, 12; EBgokumos, 1983.
Puc. 2, 12; Bunorpaznos, 1982. Puc. 3, 5; 1984. Puc. 9, 50; Ilpaxun, MaTtsees, 1988. Puc.
23, 5; Bacunbes u gp., 1994. Puc. 30, I; Conoswes, 2000. Puc. 62, 42; Kamuesa, Jlorsus,
2008. Puc. 4, 12; 8, 11; 18, 22, 20, 19 Kypmaukyznos u gap., 2007. Puc. 78). B xoanuecrse
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10 k3. 06HapyX€eHBI HA TOCETEHNN APKAUM U B CHHTAIITHHCKUX ITOrPe6EeHNIX MOTHIIb-
HUKOB CHHTAmITUHCKNH 6osbimoi, Cunramruackuii 1, Tana6epren 2, JKaman-Kapraia 1
(Terusr u ap., 1992. Puc. 51, 13,68, I; 88, 5,96, 14; 146, 1, 2; 148, 9, 3ganosuu I'b., 1997.
Puc. 9, 13, Tkaues B.B., 2007. Puc. 9, 3; 25, 18). Opyzaust sToro tTuma Haubojee XapakTep-
HBI JUISl IETPOBCKOTO, TOKPOBCKOTO, CAHTAIITHHCKOTO 1 a6aIllI€BCKOTO METAIOIIPOU3BOJ-
CTBA ¥ pacIIpOCTpaHEeHbI IpeumyinecTBeHHO B [ToBoimkbe, Ha IOxHOM Ypase u B Cpesgaem
ITputo6oibe.

O1H HOK OTHOCUTCSA K TUILY € 8b10eA€HHBLM OAUHHDIM U WUPOKUM MPANECYUCEUOHBIM MACCUB-
HbIM UEPEUKOM, KAUHKOM 08ANBHO-AUCMOBUOHOU hopmbt, bes pebpa (puc. 6.2, 14). [InnHa nznenns
14,2 cm. Jannbiii Tun Hoxeit (HK-6 mo E.H. Yepnsbix, C.B. Ky3abMuHbIX) XapakTepeH s
CEMUHCKO-TYpOMHCKUX ApeBHOCTEN — 34 aK3. (mpeumymecTBeHHO B BocTounoii Espore)
(Yepnbix, Kyspmunbix, 1989. C. 93—95). /Ipa HOa NPOUCXOAAT U3 IETPOBCKOTO ITorpeoe-
Hust MoruibHIKa CTenHoe 7, oauH — MOTU/IbHEKA Y ropbl bepesosoit (Xarsmun, 2001. Puc.
3, I, 3panosuy, Kynpusinosa, 2007. Puc. 1, 4, 5). [losiBneHune opyauil JaHHOTO THIIA, PABHO
KaK ¥ IIIUIOK M3 MOTMWJIBHHKA Y TOPbI bepe3oBoii, B CHHTAIITHHCKUX U IETPOBCKUX JPEBHO-
CTAX CBA3AHO, BEPOATHO, C UMITYJIbCAMU FUIM UMIIOPTAMU U3 CEIMUHCKO-TYPOMHCKHX IIPO-
M3BOJSIINX IIEHTPOB.

Hosx cieiyromero Tuna nMeeT 6b10eaeHH bl weperox ¢ noopomoureck ot ulu 3axpyaien ot nam-
KOU, UEMKO 8BLOCACHH I NEPEXSam U YIKUL AUCTOBUONBLL KAUNOK ¢ pebpom acecmrocmu (puc. 6.2,
15). Jnuna opypus 15,6 cMm. B ouarax LIMII usBecTHbI e AMHUYHBIE HAXOAKU OPYIUI MO-
TOOHOTO THUIIA B CO(HEBCKUX, KATAKOMOHBIX, MOJTABKUHCKUX namaTHukax (Chernykh,
1992. Fig. 30, 7-9, 45, 19, Bacuubes, 1999. Puc. 28, 20). Onu mupoxo pacipoCcTpaHeHbl HA
panneii ¢paze EAMII u npoucxoadaT B OCHOBHOM U3 a6aIE€BCKUX, HOKPOBCKUX, ITOTAIIOB-
CKUX MaMATHUKOB (mocesneHus OTposkeHCcKoe, MacioBckoe, BepXHEKU3bUIbCKUU KIaJ,
mormiabHUKU Crapasd Toiizaa, Jlepas Poccomnrn, JleBobepexuniii bepesosckuii (2 sk3.), A
ramu, Tyraii, Ycaroso, HoBo-Mopgosckuii 2, ITokposckuii, Teprnoska, CkaroBka, Aroj-
Hoe, Hatanbuno 2, bopogaeska, Beprsaunii, [lotanmosckuit (3 sx3.) u ap.) (CarpbHUKOB,
1967. Puc. 6, 12; Ilpsixun, Matsees, 1988. Puc. 23, 5; Ilpsaxun, 1971. Puc. 24, 12; 27, 4
1976. Puc. 27, 23; 28, 1-7; Xanukos, 1969. Puc. 57, 4 Mepueprt, 1954. Puc. 10, 2, 3; Caraii-
nak, 1979. C. 63—66; [Tamsatauku..., 1993. Tadu. 1, 4,6, 6, 8,9, 13,15, 17,16, 3; Bacuibes u
ap., 1994. Puc. 29, I; 31, I; 37, 8 Maios, 1998. Puc. 1, 29, llapadyraunosa, 1995. Puc. 3,
18). bosee 11 opyamii HaiiieHbl B CHHTAIITUHCKUX ITOrPe6eHUAX MOTWIBHUKOB KpuBoe
Oszepo, CurTamruackuii 6oapmoil, Tana6epren 2, JKaman-Kaprana 1, Kamennsrit Am6ap
5, boabmekaparanckuii, O6wwibkus ayr 3 (Ienunr u ap., 1992. Puc. 82, 13; 122, 15; Tka-
yes B.B., 2000. Puc. 8, 4; 2007. Puc. 3, 6; 25, 19, lenucos, 2001. Puc. 3, 5; Enumaxos,
2002. Puc. 9, 1, 3; 3ganosuy J.I., 2002. Puc. 44, 2; Bunorpagos, 2003. Puc. 35, 4; 68,
10). HecKoJIbKO 3K3EMILITPOB U3BECTHO B CEMHUHCKO-TYPOMHCKHUX, IIETPOBCKUX, A TAKXKE
B QJIAKYJIbCKUX MaMATHUKAX (MOrmwibHUKUA PocroBska, IOpuncknmii (2 sx3.), bexrenns, Ky-
nepun 6, JKaman-Kaprana 2, bausnensr, nocenenus Kynesun 3, Konesasoj 3) (YepHbIx,
Kyspmunnix, 1989. Puc. 58, I; Conosnes, 2003. Puc. 1, 11; 2005. Puc. 3, 25,5, 13; EBgoxu-
MoB, 1983. Puc. 2, 12; Bunorpazos, 1982. Puc. 3, 5; 1984. Puc. 9, 50; Tkaues B.B., 1998.
Puc. 8, 54, Aupponosckas kyiasrypa, 1966. Ta6a. XXXVII, 15). Bcero HacunTbIBaeTcs He-
MHOruM 60s1ee 40 5K3. HOKel 3TOT0 TUIIA U3 KyJIbTYPHO-OIIPEAETMMbIX KOMILUIEKCOB, COCPe-
JOTOYEHHBIX 60JbIIeN acThio Ha TeppuTopun IOxHOro 3aypanbs u [ToBokbs 1 cBA3aH-
HbIX HpeI/IMyH_[eCTBeHHO C a6aH_I€BCKI/IMI/I, CUHTAIITUMHCKUMU, CCI?IMPIHCKO'TYP6HHCKI/IMH nu
IOKPOBCKHMU ITOTPEOEHUSAMU.

Crenyomuil HOX UMEET 8bl0eneHH bl KOPOMKUL UePeHoK ¢ nepexpecmvem, nepexeamom u wu-
poxoti namxoi uepenka neacrnot gopmu. (BO3MOXKHO TPUOOBUAHOMN), JmuHA n3zxeans 12,4 cm
(puc. 6.2, 18). He ncxmoueHo, 4To NATKa YepeHKa NMeJIa N3HAYaIbHO (10 ciaoma) popmy
MHIPOKOTo pomba. M3xenns 3Toro Tuna J0CTaTOYHO PEAKO BCTPEYAETCS KaK B CHHTAINTIH-
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CKUX, TaK ¥ B a0aII€BCKUX U IMOKPOBCKUX MAMATHUKAX U 3HAYUTEIbHO Yalle — B IIETPOB-
CKUX (HYPTaHCKUX) U CEMMHUHCKO-TYPOMHCKUX JIPEBHOCTAX. AHUIOTMYHBIE HOXH, Y KOTO-
PBIX IISTKA YepeIllKa MHOTAA IPUHUMAET IPUOOBUHBIE OYEPTAHUSA, OOHAPYKEHBI B CJI0€
nocesnenus beperosckoe 1 (2 sx3.), ApkauM, MormwibHuKax Criupugonosckuii 2, Henpuk,
Carpira 6, Mknens 2, bosenren (2 sk3.), Catan, CUHTAITUHCKUN OOJBIION, KYJIBTOBOM
komriuiekce Iaiitanckoe o3zepo II (4 3K3.; METAUIOKOMILIEKC COIIPOBOXKIAICI KEPAMUKOMN
KonTsikoBckoro oosmka) (Iopoynos, 1989. Puc. 5, 5, 6; lenunr u ap., 1992. Puc. 61, 6; 3xa-
HoBudu [.B., 1997. Puc. 9, 11; Cemenosna, 2000. Puc. 7, 4, 7. Tkaues A.A., 1999. Puc. 4, 23, 25;
2002. Puc. 94, 9, 11; Yepnbix, Kyspmunnix, 1989. C. 101; Cepuxos u ap., 2008. Puc. 2, 11, 12,
18, 19). B maMaTHUKAX aTaKyJIbCKOH M CPYOHOI KYJBTYp 3TOT TUII OPYAUI IPOJOJKAET Obl-
TOBAHHE C U3BECTHOM JI0JIeH MOAU(PUKAIINY — VUIMHAETCS MPSIMOYTOJbHBIN YePEHOK, IIepe-
XBaT MPAKTUYECKU HE BBIPAKEH, TOSIBISETCS HEPBIOPA HA JIe3BUM (MOTMIbHUKN KymyxThl,
Cy66oTunckuii, Anakynabckuii, Ilapes Kypran B r. Kyprane, nocenenue Y6aran 1 — metai-
JIMYECKUE dK3EMILIIPBI; CTBOPKA KAMEHHOM JTUTEHHON (POPMBI — B MaTepHaIaxX MOCEICHU
Kamprmnuoe 1, MmEOrouncienssie (okoso 10) nureiinpie (popmbl U3 c10s noceaeHus Moco-
noBka (Kyssmuna E.E., 1994. Puc. 30, 33, 43; 40, 8, IToremkuna, 1985. Puc. 40, 1; 47, 4,101,
I; Ipsixun, 1996. Puc. 20—22).

JIBa opyansa OTHOCATCS K TUILY ¢ pomﬁuuemoﬁ NAMKOU UepenKa, nepexpecmvem, nepexeamom,
¢ pepom scecmrocmu (narHa ugenuii 13,6 u 19,8; puc. 6.2, 16, 17). Bnoane BO3MOXHO, 94TO
K 3TOMY K€ TUIIY OTHOCUTCS Y ONMCAHHBIN BbIme (puc. 2, 18) (ecam Mbl IpeANONIaraeM y
HETO U3HAYAIBHO POMOMYECKYIO IATKY 4epeHka). Hoxu aToro tuma 6puia JOCTATOYHO
HIMPOKO PacCHpOCTPaHEHDbI B IaMATHUKAX paHHel ¢a3pl EAMII, o yeM cBujieTE€ILCTBYIOT
JaHHbBIE, IPUBEAEHHbIE B Ta0JI. 6.1. Bcero B KyabTypHO-ONIpegeTMMbIX KOMILIEKCAX 3a]uK-
cupoBano He meHee 128 k3. ITosoBuna opyauii nmpejcrasaeHa JOCTATOYHO KPYINHLIMU
aK3eMIUIIpaMu JinHoi 16—19 cm, jimHa ocTanbHBIX B mpegenax 7—14 cm. Yame Bcero
IIOJIOOHBIE HOKM OOHAPYKEHBI B CUHTANITUHCKUX IOTPEOaIbHBIX KOMILIEKCax (44 ak3.),
2 3K3. — B cs10€ moceseHns Ycrbe. OHU XapaKTePHBI IS JOHCKUX U YPAIbCKUX a0aIIeBCKUX
maMATHUKOB (31 5K3.), mpexe Bcero norpedarbHbIX, BKIIOYAs TAK Ha3bIBA€MbIE JOHCKUE
nosaHeadameBckue «npectwkabie» (1o A./l. Ilpsaxuny) 3axopoHeHUs ¢ MHCUTHUAMU BJIA-
ctu. B MeHbIIeM KomuyecTBe (IpUMepPHO 1o 4—25 3K3.) OHU OOHAPYKEHBI B MOKPOBCKUX
1 paHHeCpPyOHBIX (25 5K3.), moTanoBckux (4 3k3.), neTpoBckux (12 sk3.), celiMuUHCKO-
TYpOMHCKUX (8 2K3.) maMATHHUKAX. TpaauIiusa N3roTOBJIECHU HOXKEH 3TOT0 TUIIA COXPAHS-
JIACh M1 B AJIAKYJIbCKMIA IIEPUOJ.

Ta6 6.1. Pactipeenenne Hoxxell ¢ poMONYeCKOM IIATKOM YepeHKa,
nepeKpecTbeM, IepexBaToM 10 KyJIbTypaMm

ITamsaTauKN

Jluteparypa

1

2

Abawescxue (31 9x3.)

ITocenenus beperosckoe 1, Tiobsx 2 (23k3.),
Mano-Knabiinckoe, Imrosckoe, Menbryno-
Bo 3, morpebenus B Crapo-lOpbesckom,
bosbmme fAcpipkn (2 ak3.), Baacosckom 1,
Beenenckom, YypmiaosckoMm, IlaBroBckowm,
Ourarosckom, Cenesnu 2 (b sx3.), Ilrsico-
BaTckoM (2 ak3.), CraposbaraxinackoM, Ber-
aguka 4, CryneHoBka, HipkaeuypakaeBckoM,
Hab6epexxnoMm, Pyccko-Tanruposckom, Crapo-
KypyuebckoM, UykpakIMHCKOM MOTMJIBHUKAX,

BepxHeknusbuibCcknil kiaj (2 9K3.)

(CasbaukoB, 1967. Puc. 6, 7, 13; Yepnsbix, 1970.
Puc. 57, 46, Ipsixun, 1976. Puc. 28, 11, 13, 14,
17,18,1977. Puc. 7, 5; Cuniok, 1996. Puc. 51, 21;
Top6ynos, 1992. Puc. 16, IX—3; 8, 2, 6; 26, 7, 30,
Ipsixun, Martsees, 1988. Puc. 9, & 15, 3; 17, 2,
To6sK..., 2001. Puc. 23, 7 75, 6; Cunok, Kos-
mupuyk, 1995. Puc. 4, 2; 9, 20; 14, 10; Ilpsaxun
u ap., 1998. Puc. 3, 1, 2,6, 1, 2, 12, I; lenucos,
2001. Puc. 2, 2; Exumos, 2001. Puc. 1, 12; Cu-
HIOK 1 J1p., 2004. Puc. 2, 2,5, I)
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Oxonuarue maon. 6.1

1

2

Cunmawmunckue (46 9x3.)

ITocenenne VYcrbe (2 3K3.), MOTWJIBHUKHU
Kamennprit Am6ap 5 (b »k3.), CuHTamrus-
ckuit 2 (2 3x3.), Tana6epren 2 (10 ak3.), JKa-
man-Kaprasa 1, Cunramruackuil 60J1bI0NI
(10 3%3.), Cunramruackutii 1 (6 3k3.), bobmie-
kaparaHckuii (5 ak3.), Kpusoe Osepo, lepacn-
moBcknii, HoBokymakckuii, O6mibkun Jlyr 3,
MasmHOBCKUIT 2

(Koctiokos, Emmmaxos, 1995. Puc. 20, 4, 23,
Enumaxos, 2002. Puc. 11, 20; 58, 2,89, 3; lenunr
u xp., 1992. Puc. 46, 6, 7;57, 1, 2,61, 7,70, 2,75,
5,105, 10: 126, 2, 22; 140, 1, 4, 146, 5, 10; 148,
12, 18; 184, 4,5; Tkaues B.B., 1998. Puc. 2, I, 2
2007.Puc. 4, I;5, I;6, 727, 16,11, 11;12, 1;13, 7
17, 4,25, 15; Apkanm, 2002. Puc. 11, 6; 35, 2; 44,
2. 3ganosny I'b., 3ganosuy J1.IN, 2005. Puc. 5,
10, 11; Bunorpagos, 2003. Puc. 103, 3; ITopoxo-
Ba, 1992. Puc. 4, 3; Cmupnos, Kysbmuna, 1977.
Puc. 3, 5; enucos, 2001. Puc. 3, 14; Xanukos,
1969. Puc. 57, 3)

TIlomanosckue (4 3x3.)
Morunbauku [ToTtanmosckuii, YreBka 6 (3 sk3.)

(Bacmibes n ap., 1994. Puc. 30, 2; Kysnenos,
Cemenosna, 2000. Puc. 11, 1-2; 12, 1)

Cetimurcxo-mypounckue (8 axs.)
Mormwmankn Typ6uno 1 (2 ak3.), Mypsuxa 1,
Ceiima (2 3x3.), FOpuHckuii (3 sk3.)

(Yepusix, 1970. Puc. 57, 3, Yepubix, KyspMuHbIX,
1989. Puc. 58, 2-5, 9 Conosnes, 2005. Puc. 3, 26;
67 47 5)

Hemposcrue (12 9x3.)

ITorpe6enus B MormwibHUKaX Bepxussa Arxady-
ra (3 ax3.), Kenec, JKaman-Kaprana 2, Kpusoe
Osepo (2 3x3.), Toxanaii 1, becramax (4 ak3.)

(IToremkuna, 1985. Puc. 80, 11, 12 82, 18, 3na-
nosuy I'b., 1988. Puc. 30, I; Tkaues B.B., 1998.
Puc. 8, 7 Bunorpanos, 2003. Puc. 11, 9 103, 4
Jorsun, 2005. Puc. 1, 4, Kamuesa, Jlorsuy, 2008.
Puc. 11, 13,14, 15;16, 14; 18, 24)

Toxposcrue (16 9x3.)

ITorpe6enus B MoruwibHUKax Iopubiit, CkaTos-
ka, bopogaeska 2, Crapunkoe, beixoso, Ilo-
kpoBckuii (4 ak3.), bepesxxnosckuit 2 (2 ak3.),
Yynnan, Henpuk, Bragumuposckuii, Beprs-
yuit, Crennas

(Yepusix, 1970. Puc. 57, 30, 32, 34-36, 38, 40,
41; apadyraunosa, 1995. Puc. 2, 9, 3, 1§
ITamsaraukn..., 1993. Tabu. 9, 26; 14, 18; 26, &,
Cemenosa, 2000. Puc. 7, 3, 8 Kyssmuna O.B.
u 1p., 2003. Puc. 4, 2)

Panmnecpyonwie (9 9x3.)

ITorpe6enus B IlaBmoBckom, Paguenckowm,
Kpacnomnoiasckom, CxopasikoBckoM, Kporos-
ckoM, Hoso-baxmerneBo, AsekcaHapoBCKOM
(2 3K3.) MOrwIbHUKAX, nocenenue Hagexauao-
Kypakuno

(Campaukos, 1967. Puc. 21, 1, 2, Cumok, IToro-
penos, 1986. Puc. 2, 15; Cunrok, 1996. Puc. 60, 4
Yepnsix, 1970. Puc. 57, 29, 31, 33, 37; Kpusnosa-
Ipakosa, 1955. Puc. 12, 7)

Anaxysvckue (2 9x3.)

Kypran y r. Opcka, MOruIbHUK YBaK

(Kyspmuna E.E., 1994. Puc. 30, 41; Augponos-
ckas KyasTypa, 1966. Taor. XXXVII, 3)

B mporecce craTucTuyeckoir 06paboTKN BBISABIEHO paclpesieIeHue HOXeNH B MIHIPOT-
HOM HAIPABJIECHUU C APEAJIOM, IPUYPOUYEHHDBIM K JIECOCTEITHON U CTENHON €BPasUuilCKOU
3one ot Cpexnnero Ilononns 1o Cpeguero Ipurodomabsa. Camblil ceBepHBIN TAaMATHUK, B KO-
TOPOM OOGHAPYKEHBI HOXHU 3TOTO TUIA — TypOUHCKNIT MOTWIIBHUK, I0KHBII — paHHECPyo-
Hoe norpe6enne y CrenHol, 3anagHerii — Bepraunii Ha CeBepckom JloHIle, BOCTOYHBIN —
mormabHUK Kenec B IlpunmumMbe. OcHOBHOM apean Hoxkel aToro tuna — IOxHbIi Ypar u
Cpennee IIpuroboine, 31ech 3apUKCUPOBAHO 66 5K3., MPEUMYIIECTBEHHO U3 MaMATHUKOB
CUHTAIITUHCKOU (46 3K3.), B 3HAUUTEJIbHO MEHbIIENH Mepe adbameBckoil (10 3k3.) 1 neTpos-
cxoii (10 ax3.) kyneryp. Crenyomum kpynHbM paiionoM sasiasgerca Cpeanee [ToBomxkbe, Te
COCPeAOTOUYEHO 29 Opyauii JAHHOTO TUIIA B IAMATHUKAX IIOTAIIOBCKOM, IIOKPOBCKOM U paH-

224



Tasa 6. L{semnoti memann nocerenus Yemoe

HecpyOHOI1 KynbTyp. [Janee caenyer Cpennee Ilogonbe, rae n3apecTHO 23 3K3., B TOM YHCIE
19 sk3. abameBcknx u 4 3Kk3. paHHecpyOHBIX HOKel. Eme 10 sx3. Haiinens! B [Ipukambe 1 Ha
teppuropun 3amnagHoro Kazaxcrana.

B cocraBe MeTa/IM4ecKO KOJUIEKIIMM U3 YCTbsI UMEETCS KPIOK ¢ KOBAHOU DASOMKMNY-
Mot 6myAKxol C MPOOUTBIM OTBEPCTUEM B BEPXHEH YacTu BTYJAKM (puc. 2, 21). /lnuna opy-
musa 8,8 cm. M3penns 3Toro Tuma 6bUIM JOCTATOYHO IMHPOKO PACIIPOCTPAHEHBI B OdYarax
IIMII, oco6enno gacto B kKaTakOMOHBIX norpebenusix (37 sx3.) (Chernykh, 1992. Fig. 36,
7,39, 9 42, 7, 44, 35, 36, 45, 29, Kopenesckuit, 1983. Puc. 1, 16, 18-20; T'ak, 2005. C. 15).
B smoxy nmosaHeil 6pPOH3BI OHU BCTPEYAIOTCS PEXE, HO BCE K€ MCIOJIB3YIOTCSA KAK B PaH-
HUX 26aIIe€BCKOM, CHHTAIITUHCKON U IETPOBCKOM KyJabTypax (rnocesnenus Tiob6sk, Kyrepun
3, cunramruHcko-ierposckoe IInbdaeso 1, mormibauku y ropsl bepesosoii, boabmekapa-
ranckuii, Amucy (Iopoynos, 1992. Puc. 19, 38; Jlerrapesa, Kyspmunbix, Opaosckas, 2001.
Puc. 3, 33; 3panosuu JI.I%, 2002, puc. 21, 7; Kykymkun, 2007. Puc. 7; Tkaues, 2007. Puc. 67,
6; Hemun, 2004. Puc. 8, 12), Tak u B 60J€€ MO3THUX NaMATHUKAX CycKaHCKoro tumna (Moeu-
HOE 03€p0) U OOIIHOCTH KyJIBbTYp BaaukoBoi kepamukn (MBanosckoe, Caprapsr, ITaBioBka,
Hosodupcoso) (Aranos, 1990. C. 161).

B cnoe nocenenus Ycrbe o6HapyKeHO Takxke 14 3K3. wuives, KOTOPBIE MOAPABAEATIOT-
CS1 HA TUIIBL 060100oocmpuie ¢ ymoawenuemynopom (puc. 6.2, 22, 23), oborodoocmpuie be3 ynopa
(puc. 2, 24-31) u odnocmopornrue opyousa (puc. 6.2, 32-35). CeueHne Kopmyca daie KBagpar-
HOE, pexe IPsAMOYTOIbHOE, B €JUHUYHBIX CJIYYAsIX OKPYIVIOE, YTOJIIEHUE-YIIOp 60 cMe-
IIEHO K BEPXHEMy OKOHYaHUIO U3/eJINs, INO0 HAXOAUTCS B CEPEUHE, JUIMHA BAPBUPYET OT
13,3 no 3 cm.

OJHUM 5K3EMILISPOB MPEACTABICHA 3AKAENKA-26030UK, TIPEACTABIIAIONAS COOOM CTEPXK-
HeBUgHOE nsjenne BpicoToi 0,8 cMm, xmamerpom 0,4 cM ¢ yIutomeHHON nuisnkoi (puc. 6.2,
36). IneHTHYHbIE 3aKJIENKN OOHAPY)KEHBbI B CMHTAIITUHCKUX MaTE€pPHAIAX MOTTUIBHHKOB
CunramrruHckuii 6oasimoit, Kpusoe Osepo, Tana6epren 2 (Ienunr u ap., 1992. Puc. 79, 7,
Bunorpaznos, 2003. Puc. 75, 5-10; Tkaues B.B., 2007. Puc. 9, 4).

EanHnaHb! yrpaneHus: — 6pacier u ogHa nojgsecka. bpaciem nuamerpom 5,7 cm cocras-
JIeH u3 6ycH 6UKOHN4YecKoit (popmbl B kommdectse 50 sk3. (puc. 3, 1). [lorobHbIE YKpamie-
HUS, OOHAPYKEHHbBIE KaK Ha 3aIISICTbE U MPEJIIeYbe PYK, TAK U HA IMHMKOJIOTKAX 00EUX HOT
yMCpH_II/IX, HaﬁﬂeHbI B CUHTAIITHCKUX HOFp€6CHI/IﬂX MOTUJIBHUKOB CI/IHTaHITI/IHCKI/Iﬁ 60]1b'
moii, Kpusoe O3epo u B MaTepuaiax NeTPOBCKUX U aJlaKyJIbCKUX MOTMJIBHUKOB — Kynesumn
VI, Tokanaii 1, Aracy 1, Koftmoxksr II, Yucronedsoxpe, XpunyHosckuii (Bunorpagos, 1984.
Puc. 9, 26-28, c. 150; 2003. Puc. 43, 4; 64, 13; Kagpip6aes, Kypmankynos, 1992. Puc. 50, 5, 6;
76, 19, Marsees, 1998. Puc. 14, 6; 41, 6; 51, 10, 54, 16, 19, Jlorsuu, 2005. Puc. 1, 11).

Mopdonornueckn HEBBIPA3UTETbHA 1006€CKA B BUJIE IPSIMOYT'OJIBHOM IIACTUHBI JUTMHOM
4,2 npu mupuHe B BepxHel yactu 1,5 cm (puc. 6.3, 2).

JIJ1s1 aHAIUTUYECKOTO MCCIEeIOBAHUS ObLIO OTOOPAHO 33 3K3. cAuUmKo8, cnaeckos, a TAaKxKe
36 3K3. 3a20mosox B BUJE NPYTKOB U ILIACTUH, PEATbHOE KOJIUYECTBO IOTy(daOpUKATOB U
cutkoB goxoauT 1o 200 sk3. Kak mokasano MeTautorpadpudeckoe UCCAeJOBAaHNE, BCE HC-
CJIEJOBAHHBIE CJIUTKU OTHOCSTCSA K YUCTy paOMHUPOBAHHBIX, Y€PHOBBIE CJIMTKU HE OOHAPY-
skeHbl. OHU ITOIPA3/AEIIAIOTCS HA U3/IEJINS, BBIIUIABJICHHBIE HA JHE COCYAOB MJIHU K€ B THUIVIAX
(puc. 6.3, 3-8, 14), a Tak:Ke OTIIUTBIX B OJHOCTOPOHHUX JTUTEHHBIX popMax (puc. 6.3, 9-13,
16, 17). B nonepeyHnKe WUIN K€ B JUIMHY U3J€I1s focTUraiot 3—15 cm.

3aroToBKU-1I0/Ty(pabpUKATDI, E(POPMUPOBAHHDIE ITOCJIE IUThA C PA3HBIMU CTENIEHAMU 00-
JKATUS, TPEACTABIEHDI IPYTKaMH, ITOJOCOBBIMU 3arOTOBKAMM, UMEIOIMUMHA JUTHHY oT 1,5 10
18 cm, B ceuenun npsimoyrosbHele (puc. 6.4, 1-15). OHU UCIIOTB30BATNCH, CY/iS IO CEYEHUIO,
JUISL UI3TOTOBJICHUS CKOO, IIPOKOJIOK, HEOOJIbIINX MIbeB. OJ[Ha JIMCTOBAs 3arOTOBKA B ILIA-
HE KpymIasi, IUAMeTPOM 4 CM, IO BCEll BUJUMOCTH, KOBIN B Ka4eCTBe yKkpauieHus (puc. 6.4,
16). Kpome Toro, B cJlo€ ITOCEJICHUsI OOHAPYKEHBI IB€ CKOOBI, JOCTUTAIONINE B JUINHY 2,5 1
3,5 cm (puc. 6.4, 17, 18). Ilono6HbBIE CKOOBI UCIIOJIB30BAINCH ISl PEMOHTA KaK IIMHSHBIX
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Puc. 6.3. YkpameHnus 1 CJIMTKH ITOCeTeHUS YCThe (CeKyIIMMU JIMHISIMH IIOKa3aHbI CPe3bl Ha NTH(QBI):
1—6pacier (an. 574, 576—580); 2— moasecka (an. 597); 3-8, 14— c1UTKY, BHIIUIABICHHDIC B COCYAAX
(an. 453, 572, 583, 585, 592, 586, 596); 9-13, 16, 17— c1UTKU, BHIILIABICHHbIE B JOpPMax
(an. 458, 458a, 465, 467, 594, 595, 464, 487); 15— crureck (an. 616)
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: =
9
1 . =710 14
A 15
2 f
= 16 17 18
] 0 5
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Puc. 6.4. 3aroroBku-nonaygadpuxarsr (1—16) u cko6s1 (17—18) mocerenus Yerse
(cexynuMu TMHHAMY IOKa3aHbI CPe3bl Ha MUIH(HBI):
1 —an. 488; 2—an. 590; 3—an. 601; 4—aun. 610; 5—an. 611; 6 —an. 613; 7— an. 614; 8— an. H84;
9—an. 485; 10— an. 575; 11 —aun. 607; 12— aun. 606; 13— an. 612; 14— an. 615; 15— an. 600;
16—481; 17— an. 573; 18— an. b88
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COCYIIOB, TaK M u3jeanii u3 gepesa. OHU XapaKTEepPHBI Ui IUPOKOro KPyra €BpPasuiiCKIX
KyJIBTYp, B YaCTHOCTH JUISl IAMSATHHKOB IIOTAIIOBCKOT'O THUIIA, IO3HEA0AIMEBCKUX JPEBHO-
creir [TofoHbBS, CHHTAIITUHCKUX, IETPOBCKUX U AJIAKYJIbCKUX 3axopoHenwuit (/lerrspesa,
2010. C. 138).

CraTucruyeckas o6paboTKa aHAUINTHYECKUX JAHHBIX TIO3BOJIIIIA BBIIETUTD B METAJLIE ITO-
cesieHUsI YCTbe YeThIpe META/UIYPrudecKue IPYIIbI MM PELENTa CIUIABOB: YHCTYIO MeJb,
JBOVIHBIE CIUIABBI — OJIOBSIHHYIO U MBIIIBSKOBYIO GPOH3BI, a TAK:KE€ MHOTOKOMIIOHEHTHBII
CIUIaB — OJIOBIHHO-MBIIIBbAKOBYIO 6pOH3Y (Tab1. 6.2, 6.3; puc. 6.5).

Ta6a. 6.2. Pe3y.III)TaTbI ATOMHO-9MHCCHOHHBIX U CIEKTPAJIbHbIX aHAIU30B
MeTaUla IOCeJIeHnsA YCThe'

Ne Ne
IIpeamer e cnekTp. | crpykr. | Cu Sn Pb Zn Bi Ag Sb As Fe Ni Co Au
Ne puc
aH. am.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 Hox 2,14 008 452 Ocn. (0,4 0,03 0,006 10,001 0,01 0,02 0,05 0,3 <0,0002 ]<0,001 [<0,001
2 Courox 3,3 |38564 453 Ocn. [<0,0005 10,002  |0,06 0,0002 10,04 ]<0,01 0,02 0,05 <0,0002 [<0,001 ]<0,001
3 Cepn 2,3 010 454 Ocn. (0,1 0,02 0,02 0,002 10,001 ]<0,01 0,04 1,4 0,001 <0,001  [<0,001
4 Cepn 2,5 013 457 Ocnu. [0,5 0,04 0,025 10,05 0,04 10,01 0,08 0,03 0,003 <0,0001 0,001
5 Crmrox 3,9 [38556  [458 Ocn. [0,0013 10,0001 [0,0017 [0,0036 (0,038 |- 0,0046 (0,028 [0,0043 10,0011 [0,0002
6 Curox 3,9 [38557 [|458a Ocn. [0,0016 ]0,0001 [0,0012 [0,0045 (0,058 |- 0,0046 10,028 10,0043 10,0011 |0,0003
7 Hosx 2,8 |017 460 Ocn. 0,07 0,02 0,05 0,0002 10,001 ]<0,01 0,01 0,2 0,005 <0,001 [<0,001
8 Hox 2,9 [018 461 Ocn. (0,1 0,07 0,06 0,001 0,001 ]<0,01 [<0,01 0,02 0,002 <0,001 ]<0,001
9 Hox 2,18 (020 463 Ocu. (0,4 0,006 [0,08 0,003 10,003 0,005 0,01 0,05 0,002 <0,0004 ]0.0002
10 |Cmurox 3,16 (021 464 Ocn. |8 0,2 0,06 0,02 0,02 10,07 0,1 0,02 0,003 0,004 0,0004
11 [Cmurox 3,10 (38553 465 Ocn. 0,0024 [0,0041 ]0,0009 ]0,0095 ]0,0037 [0,0008 ]0,0046 (0,4 0,0039 [0,0021 |-
12 |[[uno 2,22 (023 466 Ocn. (0,03 0,04 0,06 0,0002 10,004 ]<0,001 0,04 0,4 0,003 0,004 <0,001
13 |Cmurox 3,11 (024 467 Ocu. 0,004  [0,005 10,07 0,2 0,02 10,005 0,01 0,03 0,0005 {0,004 0,002
14 [Hox 2,15 (025 468 Ocn. 0,4 0,01 0,1 0,005 0,01 0,02 0,1 0,2 0,001 0,0004 {0,001
15 [Hox 2,11 [026 479 Ocn. (0,03 0,03 0,06 0,0002 10,002 ]<0,001 0,03 0,1 0,002 <0,004 ]<0,001
16 |How-mmma 2,7 [027 480 Ocn. (0,003 (0,01 0,15 0,0002 10,002 ]<0,01 [<0,01 0,02 0,002 0,0004 ]<0,001
17 |3aroroska [4, 16 [028 481 Ocn. 10,0005 [0,01 0,008 10,0005 0,02  ]<0,001 0,07 0,06 0,004 <0,001  [<0,001
18 [Cepn 2,6 [029 482 Ocn. 0,004 [0,001 10,07 0,0003 0,001 ]<0,001 [0,02 0,4 0,01 0,004 <0,001
19  |Cmurox 4,1 1030 483 Ocn. (0,05 0,05 0,08 0,02 0,005 10,03 0,01 0,1 0,02 0,0004 10,0006
20 |Kpiok 2,21 (031 484 Ocn. 10,3 0,1 0,07 0,06 0,1 0,02 0,05 0,4 0,007 0,0004  [<0,001
21 [3aroroska |4, 9  [205 485 Ocn. (0,02 0,02 0,018 10,015 0,001 ]<0,01 0,001 0,09 0,003 <0,001 0,001
22 |Hox 2,12 032 486 Ocnu. (0,45 0,03 0,008 10,008 0,05 0,01 0,06 0,04 0,005 <0,001  [<0,001
23 |Caurok 3,17 (033 487 Ocnu. (0,3 0,02 0,009 10,003 0,003 10,007 [<0,01 0,14 0,06 <0,001 <0,001
24 |Mwmro 2,27 |38534  |488 Ocn. |- 0,037 |- — 0,0037 10,0046 |— 0,017 10,0007 0,001 —
25  |onoro 2,2  [035 489 Ocu. (0,007 0,004 (0,014 {0,003 [0,01 <0,01 [<0,01 0,07 0,003 <0,001 |<0,001
26 |Hdonoro 2,1 206 571 Ocu. (0,75 0,012 [0,03 0,003 10,009 |<0,01 0,18 0,15 0,006 0,003 0,001
27  |Cmmrox 3,4  [207 572 Ocn. (0,003 0,008 (0,125 {0,001 {0,001 [<0,05 |0,06 0,145 0,004 0,003 0,002
28 |CxobGa 4,17 |[38551 573 Ocn. (0,013 0,011  [0,0017 [0,0003 [0,0006 [0,0008 [0,01 0,35 0,0013 10,0011 |-
29  |IIpyrok 4,10 |[208 575 Ocu. (2,16 0,08 0,01 0,001 10,003 ]<0,01 0,02 0,01 0,002 0,002 0,001
30  |MIuro 2,26 (38525 581 Ocn. |3,6 0,0025 [0,0009 [0,0016 [0,0082 [0,0016 |0,0046 (0,27 0,0073 10,0017 |-
31 |Cmurox 3,5 |[216 583 Ocn. |<0,005 (0,004 10,02 0,001 10,001 ]<0,01 0,03 0,58 0,004 0,02 0,001
32 [3aroroska [4,8 |38537 584 Ocn. |<0,005 [0,01 0,08 0,002 0,01 <0,01 [0,02 0,34 0,005 <0,001 {0,001
33 |Caurox 3,6 |[218 585 Ocu. (0,009 10,007 0,04 0,002 10,002 ]<0,01 0,01 0,12 0,004 <0,001 0,001
34 |CxobGa 4,18 221 588 Ocn. [<0,005 0,01 0,04 0,003 10,001 ]<0,01 0,01 0,03 0,003 <0,001 {0,001
35  |Muro 2,32 |[223 589 Ocn. [<0,005 0,03 0,02 0,001 10,0005 |<0,01 0,01 0,07 0,002 <0,001 0,001
36 |lwro 4,2 |224 590 Ocn. |<0,001 [0,008 10,05 0,002 10,0004 |<0,01 [0,0007 0,07 0,002 <0,001 {0,001
37  |Muro 2,24 (225 591 Ocn. |<0,001 [0,009 ]<0,002 ]0,001 0,001 (0,14 0,06 0,01 0,01 <0,001 {0,001
38 |Cimrox 3,7 |[226 592 Ocn. (0,01 0,01 0,04 0,002 10,001 |<0,01 0,05 0,02 0,002 <0,001 0,001
38  |Mwro 2,25 |[38523 593 Ocu. 2,7 0,096 10,0009 10,0009 ]0,0094 [0,0091 0,035 1,2 0,052 0,0039 10,0002
40 [Cmmrox 3,12 |[228 594 Ocn. (0,03 0,003 10,03 0,001 {0,001 |<0,01 0,01 0,46 0,005 <0,001 {0,001

'AHAIM3BI C TPEX3HAYHBIMU HOMEPAMHU IIPOU3BeieHbI B 1abopaTopun MHCTHTyTa HEOPraHUYeCKOI
xumun CO PAH, ¢ mATH3HAYHBIME — B TaGOPAaTOPUN €CTECTBEHHOHAYIHBIX MeTO0oB MHCTHTYTA apXxeo-
agoruu PAH.
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IIpodonrscerue mabn. 6.2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
41  |Cmurox 3,13 1229 595 Ocn. 0,02 0,01 0,04 0,001 10,005 [<0,01 (0,03 0,34 0,014 <0,001 0,001
42 |Cnmurox 3,14 230 596 Ocn. |4,65 0,11 0,07 0,01 0,02 <0,05 0,1 0,09 0,017 0,004 0,001
43 |3aroroska |4, 3 235 601 Ocn. 0,009 0,04 0,05 0,5 0,003 [<0,01 0,06 0,06 0,003 0,004 <0,001
44 |HInro 2,29 236 602 Ocu. |4 0,23 0,04 0,007 10,01 <0,01 10,4 0,05 0,008 0,003 <0,001
45 [MInno 2,33 38527 603 Ocn. (0,075 0,0037 |- — 0,0009 [— 0,0046 10,13 0,0025 10,0011 |-

46 |[Iuro 2,35 238 604 Ocn. 2,22 0,1 0,04 0,002 10,002 [<0,01 (0,04 0,18 0,009 0,003 <0,001
47 |Hox 2,19 239 605 Ocn. (0,07 0,02 0,01 0,004 10,003 [<0,01 (0,01 0,01 0,001 <0,001 10,006
48 |Ilmacruma (4, 11 |241 607 Ocn. |3,36 0,37 0,06 0,005 0,031 |<0,01 0,15 0,02 0,006 0,004 <0,001
49 |Ilracruna |4, 4 244 610 Ocn. 0,02 0,004 10,05 0,001 0,006 |<0,01 0,06 0,11 0,05 0,003 <0,001
50 [Crepxens |4, 5 38531 611 Ocn. 0,027 0,006 |- 0,0026 [0,0072 |— 0,009 10,054 [0,0039 10,0017 |-

51 |Crepxens |4, 6 38532 613 Ocn. 0,047 0,0006 |- 0,0003 [0,0009 [— 0,0053 10,1 0,0067 10,0014 |-

52 |CxoGa 4,7 248 614 Ocn. 10,02 0,04 0,05 0,001 0,003 |<0,05 (0,07 0,08 0,005 0,003 0,002
53 |Hox — 38520 - Ocu. |1,1 0,031 10,001 10,0006 (0,016 (0,023 (0,025 (0,23 0,0096 10,0017 |-

54 |Cmarox — 38554 - Ocu. [0,0032 0,0047 [0,0009 (0,17 0,032 10,0047 [0,0079 0,017 10,0016 [0,0011 0,001
55 |Ilmacruna |— 38560 — Ocn. 10,0055 10,0041 (0,001 0,015 0,023 |- 0,007 0,23 0,003 0,0014 10,0008
56 [[lractuna |— 38561 — Ocn. 10,0016 10,0008 [0,0014 |— 0,0001 |— 0,0061 0,086 ]0,0067 [0,0011 |-

57 |Cinrok — 38568 — Ocn. [1,9 0,0037 [0,0009 [0,0003 [0,0025 |- 0,023 0,017 10,0073 10,0014 [0,0005
58 |Cimrox — 38569 — Ocn. (0,014 0,006 10,0009 10,0009 ]0,0001 ]0,0019 {0,013 [0,008 0,0016 |0,0014 ]0,0015
59  |Camrox — 38570 — Ocn. (0,02 0,0007 [0,0008 [— 0,0002 0,0034 (0,001 ]0,0011 ]0,0011 |-

60 [Crureck — 38571 — Ocn. [0,0022 [0,0006 0,001 |- 0,0001 0,007 0,001 ]0,0067 [0,0011 |-

61 [Crureck — 38572 — Ocn. (6,2 0,15 0,001 (0,016 {0,032 0,018 0,14 0,4 0,015 0,0019 10,0005
62 |Crureck — 38573 — Ocn. [0,0097 (0,031 10,0012 |— 0,0001 |— 0,0029 (0,046 10,0039 10,0021 |—

63  |Crureck — 38574 — Ocn. |1 0,024 [0,0009 [0,0012 ]0,016 (0,015 0,19 0,017 0,012 0,0011 10,0002
64 |Crureck — 38575 — Ocnu. 0,006 0,096 [0,0008 |— 0,0029 [— 0,0046 10,001 [0,0047 10,0011 |-

65 |Courox — 38563 — Ocu. 10,0009 10,0041 [0,0009 |— 0,011 |- 0,0029 10,001 ]0,0096 [0,0014 |-

66 |Comurox — 38565 — Ocn. 10,0009 10,031 10,0009 [0,0003 [0,0002 [— 0,0021 10,1 0,0013 10,0021 |-

67 |Canrox — 38566 — Ocn. 10,0066 0,006 10,0008 [0,0003 [0,0003 [— 0,0034 10,001 10,0008 10,0014 [—

68 |Ilracruna [— 38535 — Ocn. [0,0005 [0,0022 (0,0017 |- 0,0001 |- 0,0079 10,18 0,0017 10,0011 |-

69 [[Lracruna |— 38536 — Ocn. 10,047 0,024 {0,001 {0,001 [0,0029 |0,0027 ]0,009 (0,086 0,0067 [0,0014 |-

70 |ILractuma |— 38539 — Ocn. 0,011 0,0012 |- 0,0003 10,0009 10,0016 (0,011 0,12 0,0061 0,011 -

71 [Ilracruna |— 38544 — Ocn. |- 0,0086 10,0012 0,0003 [0,0014 10,0021 0,02 0,0016 10,0021 |-

72 |Ilnactuna |— 38546 — Ocn. 2,3 0,021  [0,0017 [0,0008 [0,0055 |0,012 ]0,013 (0,65 0,014 0,0014 |-

73 |Ilnactuna |— 38548 — Ocn. 0,001 0,0002 ]0,0009 10,0008 10,0042 ]0,0016 {0,081 (0,12 0,012 0,0014 |-

74  |Ilmacruna |— 38549 — Ocan. [0,0009 10,016 [0,001 ]0,0003 10,0048 |— 0,007 10,18 0,0021 10,0014 |-

75 |CkobGa — 38550 — Ocn. 0,047 0,0007 10,0012 ]0,0006 ]0,0033 ]0,0008 [0,0061 (0,35 0,0013 10,0021 |-

76 [CxoGa — 38552 — Oca. [0,0009 10,0018 [0,0017 ]0,0004 10,0006 |— 0,0061 (0,086 10,0025 10,0024 |-

77 Mo — 38522 — Ocn. 0,013 0,047 [0,0012 [0,0003 [0,0042 [— 0,028 1,3 0,015 0,0024 10,0002
78  |uno — 38528 — Ocn. 10,0066 0,006 [0,0008 |— 0,0014 |— 0,0029 0,18 0,0027 10,0011 |-

79 |Muno — 38533 — Ocn. [0,0007 10,0018 [0,0012 ]0,0003 10,0014 |— 0,0061 0,4 0,0013 10,0012 |-

80 |Crepxens |— 38529 — Ocu. (0,005 0,024 10,0012 |— 0,001 10,0019 [0,0079 0,024 10,0007 [0,0011 |—

81 |[Crepwxenn |— 38530 — Ocu. (0,0005 [0,0011 |— — 0,0016 |— 0,0029 (0,23 0,0017 10,0011 |-

82 |Ilmactuma |— 38542 — Ocn. |4,7 0,26 0,001  [0,0086 10,023 ]0,0083 0,24 0,0005 (0,0043 [0,0021 |-

83 |Ilmactuma |— 38559 — Ocn. (8,4 0,027 {0,001 {0,027 {0,027 0,16 0,54 0,0032 (0,024 0,0021 ]0,0007
84  |Crureck — 38573 — Ocn. 0,0097 (0,031 0,0012 |- 0,0001 |— 0,0029 0,046 10,0039 10,0021 |-

85  |Crureck — 38574 — Ocn. |1 0,024 10,0009 10,0012 0,016 0,015 0,19 0,017 0,012 0,0011  {0,0002
86  |Imro 2,34 (242 608 Ocn. 10,0416 10,0082 10,082 [0,00061 (0,002 [<0,05 (0,046 [0,1355 [0,00423 [0,0018 [<0,001
87 |Crureck — 38575 — Ocn. 0,006 0,096 [0,0008 |- 0,0029 [— 0,0046 10,001 [0,0047 10,0011 |-

88 |[Hox 2,10 1012 456 Ocn. (0,2 0,02 0,06 0,003 10,02 <0,01 10,4 0,2 0,002 0,0004 10,0004
89 |Hox 2,16 38521 455 Ocn. (1,7 0,13 0,0017 10,0062 10,0016 |0,0091 (0,1 0,4 0,043 0,0039 |-

90 Jepr 2,4 016 459 Ocu. 0,004 0,007 10,08 0,0002 10,01 0,01 0,2 0,5 0,0002 [<0,001 <0,001
91 |Hox 2,17 019 462 Ocn. [0,0005 10,0004 0,1 0,0002 10,02 0,005 10,9 0,08 0,01 0,001 0,003
92 |Bycuna 3,1 209 574 Ocan. 0,001 0,006 0,01 0,001 10,008 [<0,01 0,1 0,1 0,01 0,005 0,002
93  |Bycuna 3,1 209a 576 Ocu. 0,01 0,004 10,01 0,001 10,008 [<0,01 (0,1 0,19 0,01 0,004 0,002
94 |Bycuna 3,1 210 577 Ocn. 0,001 0,006 10,02 0,001 0,02 <0,01 10,3 0,35 0,025 0,002 0,001
95 |Bycuna 3,1 211 578 Ocn. 0,001 0,005 10,03 0,001 [0,04 <0,01 0,1 0,26 0,043 0,005 0,001
96  |Bycuna 3,1 212 579 Ocn. 0,001 0,006 10,03 0,001 [0,03 <0,01 0,1 0,26 0,037 0,004 0,001
97 |Bycuna 3,1 213 580 Ocn. 10,004 0,008 10,09 0,12 0,08 <0,01 10,6 0,06 0,068 0,002 0,001
98 |[Hox 2,20 (215 582 Ocn. 0,01 0,06 0,12 0,02 0,05 <0,01 1,3 0,22 0,085 0,003 0,001
99  |Cmmrox 3,8 219 586 Ocn. 0,02 0,005 10,01 0,16 0,004 |<0,01 |7 0,02 0,004 0,009 0,015
100 |Hosx 2,13 [220 587 Ocn. [<0,001 0,003 10,02 0,003 (0,004 [<0,01 |4 0,12 0,042 0,001 0,001
101 |Ioxsecka |3, 2 231 597 Ocn. 10,02 0,009 10,04 0,003 0,08 <0,01 10,1 0,06 0,003 0,003 0,001
102 (Imro 2,30 (232 598 Ocn. [<0,001 0,004 0,02 0,001 (0,015 |<0,01 1,2 0,07 0,017 0,004 0,001

228



Tasa 6. L{semnoti memann nocerenus Yemoe

Oxonuarue maba. 6.2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
103 Jumo  [2,23 233 599 Jocu Jo,01 Jo.007 Joo4  Jooor Joo2 J<001 Jois  Jo2s  Jo047  Jo,004  Jo,006
104 |3arorosxa |4, 15 284 600 [Ocu. [<0,001 0,003 Jo,04 Jo,001 [<0,001 [<0,01 Jo,  Jo04  Jo,005 0,005 o001
105 [3arorosxa [4, 12 [38588 606 |ocu. [0,0072 |0,021 [o,0046 [0,000200.089 [0.05 |12 o35 o047 [o.0032 [o.0011
106 Jmmwmo  [2,31 [38536  [609  Jocu. J0,005  Jo,0002 Jo,001 Jo.0004 Jo,0027 Jo,0014 Jos  Jo.18 Jo064  Jo.0036 |-
107 |Crurecx (3, 15 [250 616 |ocu. [0,068 [0,0204 [0,0447 |0,00259]0,02 [<0,05 o2 [0,2045 [0,08385 |0,0058 0,0013
108 |mwo |- [38526 |- Ocu. [0,005 [0,0002 0,001 0,0004 [0,0027 Jo,0014 J0,3  Jo.18  [o.064 [o.0036 |-
109 |mwo |- [38524 |- Ocu. [0,16 [0,0047 Jo,0012 J0,0003 J0,014 Jo,0034 [0,37 Jo.35  [o,12 Jo.0017 ]o,0002
110 |[acruma |- 38547 |- Ocu. [0,002 [o,0012 Jo,001 0,005 J0,016 Jo,0034 Jo1  Jo,15  [o,0006 Jo.0014 Jo,0013
11 |Mhmacruna |- [38545 |- Oci. [0,0038 Jo,024 |- 0,006 [0,014 Jo,0021 Jo2r  Jo,18 Jo,064  Jo,0086 0,0002
112 [[acruma |- 38543 |- Oci. [0,0011 [0,0047 [0,0009 Jo,0003 [0,038 Jo,0027 [0,17 Jo,18° Jo,0016 Jo,0017 |-
113 [Mhnacruna 1,13 [38540 612 [Ocu. |- 0,0002 0,001 Jo,0003 [0,0002 Jo,0001 Jo,t o2 Jo017  Jo.0024 |-
114 |Macruna |4, 14 38541 [615  Jocu. [0,001  [o,0012 [o,0012 |0,0003 Jo,.43  Jo,0063 |23 {0,028 [0,064 0,002 o,0022
115 |[acruna |- [38538 |- Ocu. [0,0072 Jo,021  0,0046 J0,0020 0,089 o.05 [r.2  Jo.35  Jo047  Jo,0032 Jo,0011
116 |Carrox |- [38567 |- Ocu. [0,013 [o,0020 Jo0012 Jo.27  Jo,0052 Jo.023 [1.7  Jo,063 Jo,008 o034 o037
117 |Macruna |- [38562 |- Oci._[0,0066 [0,0037 Jo,0012 Jo,001 [o,032 Jo.0016 J0.33  [0,13  Jo,018  Jo,0019 ]0,0005
118 [Hawama |- [38558 |- Ocu. |- 0,0025 [0,0012 J0,0003 [0,076 [0,0047 Jo.21 0,063 [0,0073 Jo,0011 Jo,0008

Ta6u. 6.3. Pacpenenenne MeTauta mocejaeHus YcTbe
Ha META/UTypru4eCcKue rpynnbl

Kareropust Cu Cu+Sn Cu+Sn+As Cu+As Bcero
Opynus Tpyzaa 18,/43.,9 10/244 |3/7,3 10/24,4 41,100
YKpameHusi — — — 8,100 8,/100
Conrku 23,/69,7 4/12,1 3/9,1 3/9,1 33,/100
3aroToBkH, cko6bl | 22 /61,1 2/5,6 3/8,3 9/25 36,/100
Hroro: 63,/53,4 16/13,6 | 9/7,6 30/25,4 118 /100

Benymeit MeTanrryprudecKou rpynnoi B METaLI€ IIOCENEHUS YCThE SABIAECTCA «YUCTasI»
menb (53,4 %). B ee coctaBe Tpu CIMTKA U ABA IIMJIA, U3TOTOBJICHHBIE M3 YUCTEHINEH OKIC-
neHHOU Menu ¢ Brmodenusimu 3BTeKTUkn Cu—Cu,O. Ipynna B OCHOBHOM TpejicTaBIeHa
canrkamu u 3aroroBkamu (71,4 %), octaBimascst TpeTh IPEJMETOB — OPYAUS TPYAA.

Bropasi 1o 4ncieHHOCTH rPYIIa — MBIIbIKOBAs 6POH3A WM MbIIIbsIKOBast Meb (25,4 %).
9Ta rpynmna OTHOCUTCS K YUCTy HU3KOJIETUPOBAHHBIX, Y 93,3 % m3esuii IprMech MBIIIbsIKA
kose6iercs B mpegenax ot 0,1 no 2 %. Jluuib ABa mpeaMeTa — CIMTOK U HOXK UMEIOT KOHIICH-
tparuio As 4—7 %. 113 MeTasuia 3TO TPYIIIbI U3TOTOBICHBI OPYAMS TPYAQ, YKPAIICHIS, 3a-
TFOTOBKH, CKOOBI, HECKOJIBKO CIUTKOB. /IJ151 Hee XapaKTepHbI HU3KHE KOHIIEHTPAIlUH! 0JI0Ba B
IpejieIax ThICAYHBIX J0J€eH MPOIEHTA U IOBBIIIEHHbIC KOHIICHTPALMN HUKEJIS, JOXOIAIIIE
1O IeCsThIX foJel nponeHTa (tabi. 6.1; puc. 6, 7).

I/ICCJIC,ILOBaTCJII/I HpI/I BbIJICJICHU prHHI)I MBIINIBAKOBBIX 6pOH3 B KAUE€CTBE I‘paHI/ILU)I HcC-
IIOJIB3YIOT pa3Hble nmoporosbie Besnauubl — oT 0,1 1o 1 % u naxe 5 % [Eaton, NcKerrell,
1976. P. 169—170]. Ormeuas TPYAHOCTH, CBSI3AaHHBbIEC C BBIYJIEHEHUEM I'PAHUIIBI JIETUPOBa-
HUA MeTaLaa MblbAakoM, E.H. YepHbIX BbIABUI HAa IpUMepe MeTa/lla CEBEPOKABKA3CKOM
KyJIBTYPBI OIIpeIeJIEHHbIE 3aKOHOMEPHOCTH B IOJI00PE CHIPbS IS TUTHIX YKPANIEHUH 1 KO-
BAHBIX I10CJIE OTIMBKY OpPyAuid. JINThbIe yKpameHus cofep:Kaain 60jee BhICOKUE KOHIIEHTPa-
UM As, B TO BpeMst KaK OPyAHs BTOPOIt rpymmsl umesnn npumecu ot 0,25 xo 4 %, uro, 1o
MHEHHUIO UCCAEJ0BATES, IBHO CBUAETEIbCTBOBAJIO O 3HAHNUM CBOMCTB M€EJHO-MbIIIbSIKOBBIX
CIUIABOB U YMEJIOM UX IPUMEHEHHHU B 3aBUCHUMOCTH OT BBIOOPA COOTBETCTBYIOIIECH TEXHO-
norun usrotosaenns (Yepnoix, 1966. C. 42). PaccmaTpuBag MeTala CHHTAIITUHCKUAX MO~
runbHUKOB, E.H. YepHbIX OTHEC OCHOBHYIO YacTh U3AeANiA MOrnmibHUKa CUHTAIITUHCKUN
60]IbHIOﬁ C IIOBBIINICHHBIMU KOHLICHTpaL[I/IHMI/I MBbIIIbAKA K paHee BbII[CJICHHOfI Ha MarTe-
puatax Boaro-Ypaibs TamkasraHCKOH IpyIIe — eCTECTBEHHBIX METHO-MBIIMbSIKOBBIX CILIA-
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BoB (Yepusbix, 1970. C. 15; Chernykh, 1992. P. 231-232). B oxHoi1 u3 nocieaHux padbor
E.H.YepHbIX NCIIOIB30BAT /I 0O03HAYEHUS TPYIIILI C MTOBBINIEHHBIMU KOHIIEHTPAIUIMHI
MBIIIbsIKA A0AMIEBCKOM M CHHTANITUHCKON KYJBTYP TEPMHUH «MBIIIbIKOBAsI M€/b», NMeEs B
BUJIy €€ eCTeCTBEHHOe IIpoucxoxaeHue u3 pyasl Tam-Kasraunckoro mecroposkaenust (2007.
C. 81). Ilo ganubvm JI.M. ABrutoBoii, co6pasiieiil 1 06paboTaBIIell OrPOMHYIO 6a3y JaHHBIX
meTtawna bimxnero Bocroka, ocnosnag macca usgennii PBB u CbB coxep:xut HeBbicokue
KOHIIEHTPAIMH MbIbsiKa (10 1—2 %), 94TO CBSA3aHO C IMOBBIEHHON JIE€TY4ECThIO U IOTEPS-
MU MbIbsgKa Ipu ero Harpesax (2008. C. 20). /lna onpeaenreHus rpaHUIbI TETUPOBAHHBIX
MBIIIBSKOBBIX CIUIABOB UCCJIEA0BATENb IIPEUIOKIIA ITIOPOorosyio Beananny 0,5 %.
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Puc. 6.5. PacnpejeieHrue NBeTHOI0O MeTaJLIa IIOC. YCThe, IETPOBCKOM M CHHTAIUTHHCKOM KY/JIBTY]P
Ha MeTa/UIyprudecKue IPynnsl (3HaYeHus JaHbl B %)
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IlepedeHs cymecTBYIOMMIX TOYEK 3PEHUS IO 3TOMY BOIIPOCY, HOJKPEIJIEHHBIX dKCIIEPH-
MEHTAJIbLHBIMU JAHHBIMU IO BbIILIABKE MeTajula u3 pyabl, npuseaeH M.I. Pasua u H.B. Poin-
auHoi (1999. C. 81—83). ABTOpBI OTMEUAIOT, YTO OOJBIIMHCTBO MUCCIENOBATENEH, KaK POC-
cuiickux (ITazyxun, 1964; Kamxkait, Ceanmxanos, 1973), Tax u 3apy6exxunsix (Budd et al.,
1992. P. 4-5; McKerrel, Tylekote, 1972. P. 212; Eaton, NcKerrell, 1976. P. 177—178; Rovira,
1990), npuaepKUBAIOTCS MHEHHS O MTOJTYYEHUU MBIIIbSIKOBBIX OPOH3 IPSMBIM CIUIABJICHIEM
ME/IHBIX 1 MBIIIbSIKOBBIX PYAHBIX MUHEPAJIOB, KaK OKUCJICHHBIX, TAK U CYJIb(PUAHBIX, Ipe/Ba-
PUTEIBHO OTOXKKEHHBIX. [Ipr 5TOM KOHTPOIMPOBATD COAECP/KAHIE MBIIIBSIKA B KOHEUHOM Me-
Ta/UIe MPAKTUYECKN HEBO3MOXKHO B CHUIY 3HAUUTEIbHOM JIETY4ECTU OKUCJIOB MBIIIbSIKA U €TI0
BO3TOHKH; IMEHHO 3TUM OOBACHSETCS HU3Kasl KOHIEHTPAIUs MBIIIbsIKA B CITaBax. /lpyrue
ABTOPBI CKJIIOHSAIOTCS K TUIIOTE3€ 00 NCKYCCTBEHHOM IIPOMCXOKICHUN IIPUIMECH MBIIIbSIKA, HO
IIpU 3TOM HE IPUBOJAT JOKA3ATEIbCTB IIPOIecca Mpon3BoacTBa 6pon3bl (Lechtman,1996).

IKCIIEepUMEHTAIbHBIE BBIIUIABKY MBIIIBLIKOBBIX OPOH3 JOCTATOYHO YCIIEITHO OCYHIECT-
Biasiich B.A. ITazyxuHbIM B IIpoliecce COBMECTHOTO OGXKUTa OKUCJIECHHBIX MEIHBIX U CyJIb-
(puIHBIX Pya MBIIIbSIKA — peabrapa, aypulurMenTa, apcenonupura. Ilpu aTom B3anmoaei-
CTBHE€ KOMIIOHEHTOB IIPOMCXOANIIO 10 Hayasla IJIaBJI€HUS METAJLJIA B IPOIIECCE VI Ty UUBAHUS
MBIIIbSKA, TOTOBBIN CILIAB cogepkat 1o 8 % Mblmbska. Bo3ronka mociesHero npogoJpka-
JIaCh JIaXKe IOCJIE 3aBEPIIEHNS METALTYPruIeCcKOro MpoIiecca TPy OCTBIBAHUY €YU U IIPU
Ka)KJIOM €ro nocjuejayiomeil nepepadboTke, B TOM 4YUCJ€e IPU KOBKE, COIPOBOXK/IaeMOMN Ha-
rpesamu (ITasyxun, 1964. C. 156; McKerrel, Tylecote, 1972. P. 216—217). ITockosbKy Ha ru-
cTOrpaMMe pacipezieJieHNs KOHIIEHTpaIuii mpumeceii As 6bL1a JOCTATOYHO OTYETIMBO BUIHA
COBOKYITHOCTb aHAIN30B ¢ rpanunamu B uaTepsaie ot 0,1 1o 3 %, npu atom cebie 80% npex-
MeTOB MMeJH KoHneHTpanuu As o 1,5 %, B kauecTBe HIDKHETO II0POTa JICTUPOBAHUS CILUIABA
MBIIIBSIKOM HaMH IPUHsITA yeIoBHas BesmanHa > 0,1 % (puc. 6.6, 7). st o1oBa Hamu ompee-
neHa rpanuia soime — > 0,3—0,5 %.

Kon-Bo .

)| AP

001 003 01 03 1 3 10 As%

Puc. 6.6. Pactipenesienne KOHIEHTPANUA MpuMecH As B MeTaLIe
CHHTAIITHHCKOH KYJIbTYpBI (95 3K3.)

JloJist TpyIIIbl OJIOBSHHBIX GpoH3 coctasisieT 13,6 % ot obmeir coBokynHocTu. B Hee
BXOJAT IIPEUMYIIECTBEHHO OpyAus TPyAa U cIUTKU. OJIOBSHHBIE GPOH3BI TAKKE OTHOCATCS
K KaTErOPUU HU3KOJETMPOBAHHBIX CIUIABOB C COAEp)KaHueM osiosa B npexpenax 0,4—8 %.

[Tocneansas rpynmna npeacTaBIeHa KOMILIEKCHOI OJIOBSHHO-MBIIIbSKOBOU OGPOH30M —
9 npeameTos (opyaus, CIUTKH, 3aroToBKH ). KoHIleHTpanum ojoBa HAXOAATCSH B IIpeeiax
0,3—8,4 %, mpimbaka — 0,15—0,54 %.

ConocTaBiss pacupeseseHue CIIaBOB B METAUIE IOCEJECHUS YCTbe U B METALIOKOM-
IJIEKCAX HMETPOBCKOM M CHHTAIITUHCKOHN KYJIBTYp, HETPYZHO 3aMETUTh, YTO IO IpeobIia-
JAHUIO TPYIIIBI «YHCTOH» MeJU U HAJIMYHIO TPYIIIBbI OJIOBSHHOI GPOH3BI KOMILIEKC YCThS
CXOJICH C IIOCEJIEHYECKUM (U B IIEJIOM C BBIOOPKOI1) IeTpoBcKoil KyabTypbl Cpenuero Ipu-
T06071bs1 (puc. 6.5, 7). B TO e BpeMst B OCIeHUX BBIGOPKAX JOJISI MBIIIbSIKOBON GPOH3BI
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He npessbiaet 0,7 %, HrpKe [0JIS U OJIOBSTHHO-MBIIIBSIKOBBIX OPOH3, IIPUCYTCTBYIOT U3/
113 OJIOBSTHHO-CBUHITOBOI GPOH3BI. B MaTepnazax CMHTAIITHHCKOM KYJIBTYpPbI TUAUPYET IPYII-
IIa MBIIIBSKOBOM OPOH3BI, HU3KA JIOJIS TPYIIIBI «9UCTOH» MEIH M OJOBSHHO-MBIIIBIKOBOI
OPOH3BI, OTCYTCTBYIOT U3/I€/IUS U3 OJTOBIHHON OpOH3bI. COCTaB MHBEHTAPS U pAcIpeieIeHIEe
MeTALTA YCThS IO METALTYPrAYE€CKUM TPYIIIaM (CIJIaBaM) CXOZHBI C PaHEE MCCJIEJOBAHHBIM
METAIOKOMIUIEKCOM IMETPOBCKOro nocenenus Kyresun 3, B KOTOpOM, OJTHAKO, COBEPIIEH-
HO OTCYTCTBOBAIN U3/I€/IMs TPYIIILI MBIIbAKOBOI 6poH3bI (/lerrsapesa, Oprosckas, Kyspmu-
ubIx, 2001. C. 35—37). Takum 06pa3oM, MOXKHO CAETATD BBIBOJ| O HEOJHOPOLHOCTH KOJUICKITAN
IIOCEJICHUS YCThe, C IPEOOIAJaHUEM B €€ COCTABE METAJLIA IIETPOBCKOMU KYJIBTYPBI, IIPEACTAB-
JIEHHOT'O T'PYIIIAMHU «9HCTOM» MEJ, OJIOBSIHHOU GPOH3BI, YaCTUYHO OJIOBIHHO-MBIIIBIKOBOM
6pon3bl. CHHTAIITUHCKUAN METAJUI MOXET ObITh COIIOCTABUM C TPYIIION MBIIIBIKOBOI OPOH-
36l 1 B OYEHb HEOOJIBIION YACTU — OJIOBIHHO-MBIIIBIKOBON OPOH3BI M «4HCTOI» MEJU.
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Puc. 6.7. TucrorpaMMsI pacupe/eaeHns KOHIEHTPALHil puMeceil K MeJU MeTA//INYEeCKOr0 MHBEHTAPA
IEeTPOBCKOM KyIbTYpBI (cieBa, 204 5K3.) 1 CHHTAIITUHCKOMH KyJIbTypHI (cripaBa, 159 sk3.)
(Mo ;aHHBIM 6a3bl JaHHBIX Ta00PATOPHU eCTeCTBeHHOHayJHbIX MeTog0oB A PAH namMsaTHuKOB
IO>xHo0ro 3aypanns u CeBepnoro Kasaxcrana)

232



Tasa 6. L{semnoti memann nocerenus Yemoe

ChIpbeM /11 U3TOTOBJIECHHS OPYAUMHOTO KOMIUIEKCA CAYKIIN «UACTas» MeJb (IIpuMep-
HO ITOJIOBUHA U3/I€JINI ), B TOM YHCJIE€ U OKUCJIE€HHAsI, HU3KOJIETMPOBAHHbBIEC OJIOBSIHHbBIE WJIN
MBIIIBIKOBbIC OpPOH3BI (110 24,4 % COOTBETCTBEHHO), B MEHBIIECH CTEIIEHU KOMIUICKCHBIE
OJIOBSIHHO-MBIIIbsKOBbIE GpoH3bI (7,3 %). Tak, 10710TO ¢ Pa3OMKHYTOI KOBAHOIl BTYJIKOM
M3TOTOBJICHO U3 HU3KOJIETMPOBAHHOM 0J10BOM Gpon3sl (Sn 0,75 %) ¢ mpuMechio MbIIIbsKa
0,18 %. IlpeasapuresbHO ObUIA OTIUTA 3arOTOBKA OPYAUS B BUJIE TPaleIMEeBUIHOTO Opy-
CKa B OJHOCTOPOHHEH JIUTEHHON (popme ¢ II0CKOU KppImikoii (aH. 571, puc. 6.8, 1). laree
opyaue ObLIO MOABEPTHYTO JOPabOTKE KOBKOI, HAIIPaBJICHHOH Ha ITIONEHNUE U CBEPThIBA-
HHE BTYJIKH Ha OIPaBKe OKPYIIOro NPO(IIIs, a TAK)XKE HA PACTSIKKY U 3a0CTPEHNE Pabovero
oxoHuaHus. KoBka paGodeil 4acTu opyAuil COIPOBOXKAATACH HE3HAYNTEIBHBIM O0KATHEM
20—40 %, o ueM CBUJETEIBCTBYET PACIIOIOKEHUE JCHAPUTOB, IPAKTUIECKN HE N3MEHEH-
HBIX slepopMupyonum posgeiictsueM. Cyas 1Mo M3MeJTb4eHHOCTH PEKPUCTAUIN30BAHHBIX
Yy9aCcTKOB, OpabOTKA IPOTEKala IPU HU3KUX TEMIIEPATYPaxX — B PEXKMME HEIIOJHOM rops-
geir koBku 300—500 °C. YepenkoBoe H0JOTO U3rOTOBIEHO U3 «UUCTOI» MEJU C HCIIOJIb-
30BaHUEM TOJIBKO Ky3HEYHBIX TEXHOJIOTHI B PEKUME HEIIOJTHON ropsueil kosku (aH. 489,
puc. 6.8, 2). Mcnonp3oBaHye 3HaYUTEIBHBIX CTENIEHeH 00kaTus MeTaslia nopsaka 80—90 %
IIPUBEJIO K MOSBJICHUIO B MUKPOCTPYKTYPE MeTa/lIa TPEIIUH HAITPSKEHMUS.

AHaIITHYECKU U3y4YeHBI 4 cepIia, OTINTBIX B JIBYX CJIY4asIX U3 MeJU, 10 OJHOMY — U3 OJIO-
BaHHOM (Sn 0,5 %) u Mpimbsakosoit 6pon3sl (As 0,2 %). B nponecce 1UThs B OZHOCTOPOH-
HUE JINTEIHbIE (POPMBI € IUIOCKMMH KPBIIKAMU ObUIN ITOJTyY€HbI KAY€CTBEHHBbIE OTIMBKH
C POBHOH MOBEPXHOCTHIO. JIUIb HA OJHOM cepIie 3aMETHO SIBJIEHHE KOPOOJIEHUS METAIA
IO IMPOJIOJBHON OCH, KOTOPOE SIBIJIOCH CJI€ICTBUEM IIEPETrPEBA PACIIABA B COYETAHUH C €TO
3IMBKOY B XOJIOAHYIO Herporpetyio ¢opmy (an. 457). ITosyueHHble OTIMBKY Aajtee ObLIN
ITO/IBEPTHYTHI Ky3HEYHOI JOPA0OTKE, HAIPABJIECHHON Ha yCTPaHEHHE IIOPOKOB JINThS M pac-
TSDKKY JIe3BUIHOU yacT. Cyas IO XapaKTepy MUKPOCTPYKTYP, CYIIECTBEHHbIE CTEIICHU 00-
xarus nopsiaka 70—80 % ObuIM HPEANPUHATHI B PaiioHe JIe3BUIHOI KPOMKH, B TO BpeMs
KaK BJIaJId OT Hee Jedopmarust 6puta MUHIMaIbHOI He cBbiire 20 %. KoBka nporekana gin6o
Bropsayio npu remnepatype 800 °C (cBUETeIbCTBOM TOMY — HAINYHE KPACHOJIOMKOCTH Me-
TaJUIa, pa3MepPbl KPUCTAIUIOB; aH. 457, 454; puc. 6.8, 3—5) 1160 B pesKuMe HeIIOIHOH ropsideit
koBku 1pu temneparype 250—400 °C (aun. 482, puc. 6.8, 6, 7). PaGouas gacTp AByX cepros
HA 32aKJI0YNTEJBHOM 3Tare 06paboTKH OblIa MOABEPrHYTA IPEAHAMEPEHHOMY YIIPOUYHEHHUIO
B IIPOLIECCE XOJIOAHOM KOBKH, IIOKA3ATEJIN MUKPOTBEPAOCTH METAJUIA IIPU 3TOM JOCTHUTATI
158,4 xr/Mm? (an. 454, 482). ¥ oaHoro cepria je3BuifHast KpPOMKa IOJIIIICHA A0Pa3UBHbBIM
MaTEPHAIOM C LIEJIBIO MOJydeHUs: 3yObeB mivibl (aH. 457). OCOGEeHHOCTU TEXHOJIOTUH U3rO-
TOBJIEHUS Y€TBEPTOTO CE€PITa HECKOIBKO OTIUYHBI — ITOCJIE JIUTDSI BECh KOPITYC U3/€THs IIPO-
koBaH ¢ ooxatueM 70—80 % (an. 459, puc. 6.8, 8). IIpu 3TOM KOBKa IpOTEKAIA IIPU TEMIIE-
parype nopsiaka 400—500 °C, a B 3akI04eHHe JIe3BHE ObUIO YIIPOYHEHO XOJOJHOI KOBKOIL.

Metamtorpaduuecku nuccaefoBanbl 14 k3. HOXKEH, U1 OTIMBKH KOTOPBIX HCIIOJIb30-
BaIach «qucTasi» Meab (35,7 % wuznennit) 160 HuU3KoJgernposanHslie cruiassl (64,3 %). Io-
CJIEIHYE IIPE/ICTABICHBI OJIOBSIHHBIMU (4 5K3., cogepskanue Sn 0,4—0,45 %), MBIIbIKOBBIMU
(4 ak3., conepxanue As 0,4—4 %), KOMILIEKCHBIMU OJIOBSIHHO-MBINIbSAKOBBIMU (1 3K3., conep-
xanne Sn 1,7 %, As 0,1 %) 6ponsamu. ITpu U3roToBIeHNN HOXeil OCHOBHOM GbLIA TEXHOJIO-
TS JIAThS B OJHOCTOPOHHHUE C IVIOCKUMU KPBIIIKAMU, PEKE B IByCTOPOHHUE JINTEIHbIE (pOp-
Mbl. IIpu 3ToM 3apUKCHPOBAHO UCHOJB30BAHNE KAK IMHAHBIX JIUTEUHBIX (popM (06 3TOM
CBUJIETEIBCTBYET HATMYINE TYOUATBIX 3aTEKOB, BBIMIEPOJIMH HA IIOBEPXHOCTH OPYAHIL), TaK 1
KaMeHHbIX. JIMIIb OIUH HOX ITOJIy4eH B rporecce (hopMooOpasyoneil KOBKU U3 ITACTHHBI-
3arotoBku (aH. 587; puc. 6.10, 5). ITo FaHHBIM MUKPOCTPYKTYpPHOTO MCCJICJOBAHUS TPEX HO-
K€M OTMEYEHO HEBBICOKOE KAUECTBO JIUTBS, XaPaKTEPU3YEMOTO SIBJIEHUEM YCaJOUYHOTO KO-
PpO6IeHNS KOPITyca OPYAUI ¢ NUCKAKEHNEM KOH(UTypaIriy OTIIMBOK U UX e pOPMUPOBAHIEM
OTHOCUTEJIBHO IIPOJOJIBHO ocu uzenuii (ax. 480, 479, 486: puc. 6.9, 1, 5—7). Kopobienue
MeTaJUIa COIIPOBOXKAATIOCH IOSIBJIEHUEM XOJIOJHBIX TUTEHHBIX TPEIIUH C IPAMOJINHETHBIMI

233



AL deemapesa, C.B. Kysomunwvix

Puc. 6.8. Pororpaduu mukpocrpykryp gonor (1, 2) u cepnos (3—8) (15, 7, 8 — yBesr. 100; 6 — yBeir. 200):
1—an. 571; 2— an. 489; 3, 4— an. 454; 5—an. 457; 6, 7— an. 482;
8—an. 459 (1, 2, 3-5, 7, 8— cpe3sbl 1e3BUil; 3, 6 — CCUCHUE PYKOSITH)



Thasa 6. L{semnoti memann noceaenus Yemoe

Puc. 6.9. ®ororpadpun mukpocTpykryp Hoxeii (1, 2, 4, 6, 8 — yseur. 100; 3, 5, 7 — yBeur. 200):
1, 2—aH. 480; 3— an. 460; 4— an. 461; 5, 6— an. 479; 7— an. 486;
8—amn. 463 (1, 5 — cpe3ssl B cepeHe Je3BUNHON dacTy; 2-4, 6—8 — cpe3bl J1e3Bus)
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Puc. 6.10. ®ororpadpuu MukpocTpykryp Hoxeii (1, 3, 4, 6 — ysein. 100; 2, 5, 7, 8 — yBesr. 200):
1 —an. 452; 2— an. 468; 3— an. 605; 4 — amn. 456; 5 — an. b87; 6 — am. 455;
7—an. 462; §—an. 582 (1, 2, 4-8 — cpe3bl J1e3BUs; 3 — CPE3 CIIUHKU HOXKA)
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KpasMH, BO3HUKIIMMHI IIPU HEPABHOMEPHOM OXJIKACHUHU U MOSABJICHUH YIIPYTUX HAIIPsDKe-
Huii. I[Togo6HbIE JUTEHHBIE TOPOKU OOBSICHIIOTCS WIN HEIIPABIJIBHBIM BBIOOPOM (pOpPMO-
BOYHBIX CMECEU C MAJIOH MOJATIUBOCTBIO (POPMBI, HEPABHOMEPHBIM IIPOIPEBOM CTBOPOK
WM )K€ paHHed BRIONBKOM omnBky (Jlnnmannkuii, Moposos, 1976. C. 335—337). lpyroii Bux
JIUTEHHOTO Gpaka 06yCIOBIEH HAIMYMEM FOPSYNX YCAJOUYHBIX TPEIUH C PBAHBIMU KPAsIMH,
BO3HUKAIONVIMU ITIPY BBICOKUX TEMIIEPATYPAX B PE3Y/IBTATE OOIBINION CKOPOCTH OXJIAKCHUS
B HENIPOTPETHIX XOJOAHBIX popmax (aH. 461; puc. 6.9, 4). YmomsiHyTbIE INTEHIHbIE TOPOKU Xa-
PAKTEPHBI MPEUMYILECTBEHHO JUIS INTbA OPYAUN ETPOBCKOM KyJIbTYPhI U3 «9UCTON» MEJU,
YTO TAKXKE IOATBEPXKIACTCS M PE3YJIBTATAMH META/UIOrPA(UIECKOTO AHAIN3A OPYAUITHOTO
koMmiuiekca noceaenus Kynesun 6 (Herrsapesa, Kysemunbix, Opnosckas, 2001. C. 44—45).

ITonyuyeHnHble OTIMBKU HOXKEH AopadaThIBaINd Ky3HEYHOMH KOBKOM, HaIpaBJeHHON
B OCHOBHOM Ha BBITSDKKY 1 3a0CTpeHNe JIe3BuiTtHOM yactu, mpu 50—70%-HoM 06kaTHN MeTaI-
JIa, CaM e KOPIIyC Opy/us IPAKTUUIECKH HE TI0(BEPTAJICS Ae(pOopMUpPYIOIEMY BO3IEHCTBUIO.
TemneparypHble peXHUMbI KY3HEUHBIX ONEPAIUN OTINYATNCh 3HAYNTEIBHON BapUATUBHO-
CTBIO — IIPUMEPHO TPETh OPYAUI, OTIUTBIX U3 MEIU U OJIOBSHHOI OPOH3BI, JOPaOdaThIBAII
B pesknMax KpacHoro kanenust metauia 600—800 °C (an. 480, 460, 479, 468; puc. 6.9, 1-3,
5, 6; 10, 2) nm npu npeamiaBmibHbX Temneparypax 900 °C (an. 486, puc. 6.9, 7). Jopabor-
Ka YeThIpeX OpPyAui IPOU3BOAMIACH TNOO0 B PEKMME HEIIOTHOM ropsdeil KoBku npu 250—
400 °C (an. 463, 605, puc. 9, 8; 10, 3) 1160 no xonoxHoMy MeTasLty (aH. 452, 461, puc. 6.9,
4; 6.10, 1). B mociegnem ciryyae mocjie XOJIOZHONM KOBKUA METALT HOXKA OTKUTAIU C I[€JIBIO
ITOBBINICHUS IJITACTUYHOCTH.

JlopaboTka opyAuii, N3TOTOBJIEHHBIX U3 MBIIbIKOBON OPOH3BI, IIPOM3BOMIACE OoJIee
O/IHOOOPA3HO, YTO, BIIPOYEM, XAPAKTEPHO ISl CUHTAMITUHCKON METaLI000PAabOTKH, U
poTekaa ¢ Harpesamu rnpu remnepatypax 400—500 °C (an. 456, 587, 455, 582; puc. 6.10,
4—6, 8), B oguom caydae npu 600—700 °C (an. 462, puc. 6.10, 7). [l1st sToi1 cepun opy-
AU XapaKTepeH 6oJiee KaueCTBEHHBIN YPOBEHb HCIOTHEHUs, 6€3 3aT€KOB METaJLIa, KO-
poOGJieHus, TPENUH, C YUCTOU, POBHON MOBEPXHOCTHIO. ToJIbKO y Tpex opyauil paboydas
JacTh ObLIa IPEJHAMEPEHHO YIPOUYHEHA C IIOMOIIBIO JOTIOTHUTETbHOU XOJI0AHON KOBKH
(an. 480, 452, 479).

B cocraBe KOJUIEKIIMM MCCJIEAOBAH BTYJIbYATBIN KPIOK, M3rOTOBJICHHBIN M3 HU3KOJIETH-
POBAaHHOI1 0JI0BAHHOI 6poH3bI (Sn 0,3 %) U3 npeABapUTEIBbHO OTIUTON 3arOTOBKU IIOATPE-
yroiabpHOM opmbl (aH. 484, puc. 6.11, 1). ITocreayomas 1opaboTka Opyans ObLIa Hapas-
JIEHA HA 3a0CTPEHUE KPIOKa M IUIONIEHUE BTYJIKH, BIIOCIEJCTBUM CBEPHYTONH HA OIPABKE
okpymioro npoguis. Kysneunsle onepanuu npou3BoUINCh BTOPAYYIO IIPU TEMIIEPATYPax
kpacHoro kanenus Metauia (600—800 °C), o ueM cBUAETEIBCTBYET HATMYINE TPEIMH Kpac-
HOJIOMKOCTY B CTPYKTYp€ U3J€JIHsI B IPUCYTCTBUHM KPACHOJOMKUX cocTaBsonux. [To rops-
YeMy METALTy IIPOU3BOAUINCH U3TMOAHNE OKOHYAHUS KPIOKA, CBEPTHIBAHUE BTYJIKH U IIPO-
OMBKA OTBEPCTHUSA Ha OOKOBOI CTOPOHE BTYJIKU.

AnanmuTrdecku 6bUIO UCCIEOBAHO 13 3K3. MUIbeB, MOYTH ITOJOBUHA U3 HUX (6 9K3.) 13-
FOTOBJICHA U3 «YHUCTOM» MEIH, B TOM YHCJIE U OKUCIeHHOH (3 3Kk3.). [ToMuMO 4mcTo MeaHbIX
OpYyAUil, OGHAPYKEHO 3 HK3. MIIIBEB U3 OJOBSIHHOM (conepxkanue Sn 2,2—3,6 %) n MblIlIbs-
KoBol 6poH3sl (koHIeHTpanus As 0,15—1,2 %) 1 0gHO U3 OJIOBSIHHO-MBIIIBSIKOBOI OPOH3BI
(comepxkanue Sn 4,0 %, As 0,4 %). Bce mmnibs, 3a e IMHCTBEHHBIM UCKJIIOYEHNEM (IIOJydeH-
HBIM B IIPOIIECCE CBAPKU) U3TOTOBJIECHBI KOBKON IPYTKOB-3arOTOBOK, COIPOBOXKAABIIEHCS
3HAYHUTEJIBbHBIMU CTEIICHAMH 06kaTns MeTalna (nopsaka 80—90 %). Kysneunblie oneparnun
ObLIN HAIPABJIEHBI HA (DOPMOBKY KBAaJPATHOTO MU HPSIMOYIOJBHOI'O B CEYEHHU KOPIIyca
OpYAMII M 320CTpeHue paboynx OKoHYaHUU. I[Ipu 3TOM BBIGOP TEMIEPATYPHOrO PEXKHMa
COBIAAAJI B OCHOBHOM JINGO C HUBKUMH TEMIIEPATypPaMH B PE3KUME HEIIOJHOU Topsideii KOB-
ku (250—400 °C) (an. 466, 581, 589, 603, 608; puc. 6.11, 2—6), 160 KOBKA TpPOTEKAIA BXO-
JIOJHYIO C IPOMEXYTOUHBIMU OoTxuUTramMu (aH. 602, 604; puc. 6.12, 1, 2). B nepsom cirygae
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Puc. 6.11. ®ororpacdpuu MuUKpocTpyKTYyp Kpioka (1) u munbes (2—8)
(1,2,5,7, 8 —yseu 200; 3, 4, 6 — yBes. 100):
1 —an. 484; 2— aun. 466; 3—aun. 581; 4—an. 589; 5— an. 603; 6 — an. 608; 7— an. 593;
8—an. 488 (1, 2, 4-8 — cpe3bl BTy/IKH; 3 — Cpe3bl PaGOYMX OKOHYAHUI)
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Puc. 6.12. ®ororpacpuu MukpocTpykryp mmises (1—6), mogsecku (7) u Gycunsi (8) (2—8)
1,2,4—6, 8 —yseu. 100; 3, 7 — yBexn. 200):
1 —an. 602; 2— an. 604; 3—an. 591; 4—an. 599; 5 — an. 609; 6 — an. H98;
7—an. 597; 8 —an. 579 (1-6— cpesbl paboUNX OKOHUAHUN; 7, § — HOIEPEUHBIE CPE3bI)
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TEMIIEPATYPHBIN MHTEPBAJI JOKYMEHTHPOBAH HAJIMYHEM B MUKPOCTPYKTYpPE HE3aBEpPIICH-
HOI PEKPUCTAUIN30BAHHON CTPYKTYPHI ¢ MeTKuMu 3epHamu guamerpom 0,015—0,03 mm Ha
¢one nepopMHPOBAHHONI BOJIOKHUCTON MAaTPHIIbI, HU3KOH 10J€H PEKPUCTALIN30BAHHOTO
o6beMa B IOJI€ 3pEHU, 3aMepaMi MUKPOTBEPAOCTU MeTa/L1a. Bo BTOpoM — oTcyTcTBUIEM
TPEIIUH KPACHOJIOMKOCTH B IIPUCYTCTBUU KPACHOJIOMKHX COCTABJISIONIUX — CBUHIA U BHIC-
MyTa. JIBa mmra 6su1d JOpPaboOTAHBI B PEKUME KPACHOTO KAaJIE€HUS METaJUIa IIPU TeMIIepaTy-
pe 600—800 °C, o ueM CBUJETEIBCTBYIOT MUKPOCTPYKTYPHBIE IIOKA3aTEIN — HAIMYHE TPe-
IUH KPACHOJIOMKOCTH, Pa3Mepbl KPUCTALIOB B COYETAHUM C 3aMEPaMU MUKPOTBEPJAOCTH
(an. 593, 488; puc. 6.11, 7, 8).

OJHO MMJIO M3 YUCTONH OKMCJIEHHON MeJM IOJIYy4eHO CIOCOOOM IMAKETHOW CBAPKU U3
ZIBYX TIOJIOCOBBIX 3aroToBok (aH. 591, puc. 6.12, 3). Cynsa mo xapakrepy CTPyKTypbl — MeJI-
KO3€PHHUCTOCTU KPUCTALIOB, TOKA3ATEISIM MUKPOTBEPIOCTH METAJIA, KOBKA U CBApKa OCY-
IECTBJISUINCH B PeXXUMe HenoaHo ropsiueit koBku 250—400 °C. Capka 6bL1a JOCTATOYHO
KaueCTBEHHOM, B MUKPOCTPYKTYpE IPOCIEKEHDI OT/EIbHbIE YIACTKU TOHKOTO CBAPHOTO
mBa. Onepanus rnpejHaMepeHHOro YIIPOYHEHUs He OblIa XapaKTEPHOU JIg pacCMOTPEH-
HBIX OPYAUI1, B MUKPOCTPYKTYPE TOJIBKO TPEX U3JEIHNI IPOCIEKEHbI OCTATKN HAKJIETa C JO-
CTATOYHO BBICOKOH TBEPAOCTBIO MeTawta 10 183,4 kr/mMM2 (an. 466, 581, 488). Opynus,
M3TOTOBJIEHHBIE U3 YNCTOU OKUCJIEHHON MeH, ObUIN IOCTATOYHO YMEJIO IPEJOXPAHEHBI OT
M30bITOYHOTI'O OKHCIEHUS, COIEP/KAaHIE KMCIOPOJA B HUX HAXO/IUIOCh B IIPEJIEIax HOPMbI —
10 0,1 % (an. 589, 603, 591).

OcraBmmecs Tpu mmiaa, cpOPpMOBAHHBIE U3 HU3KOJIETUPOBAHHON MBIIIBIKOBOM GPOH-
3bI, OBLIM OOPAOOTAHBI B JBYX CJIyYasx NMPU HU3KUX Temneparypax (400—500 °C; namenn-
YEHHOCTDb KPUCTA/UIOB Ha (pOHE BOJOKHUCTHIX JAeHAPUTOB) (aH. 599, 609; puc. 6.12, 4, 5).
H3aroToBjieHne TpeThero muJa, CyAs 10 pa3MepaM KpUcTasuios 1o 0,25 MM, TponU3BOUIOCH
npu Beicokux Temreparypax 700—800 °C (an. 598; puc. 6.12, 6). McnoaszoBanue romore-
HU3ALMOHHBIX OT’)KUTOB IIPUBEJIO K BBIPABHUBAHUIO CTPYKTYPbI, HICYE3HOBEHUIO JEHIPUT-
HOU JINKBAITUN, POCTY 3€PEH C OIIABJICHHEM I'PAHUI] KPUCTALUIOB HAPSAY C IIOHMKXEHHEM
10 79,8 xr/mm? MUKPOTBEPAOCTHU MeTaslIa.

MeTonamu MeTa/10rpauyecKkoro aHaJIn3a U3y4eHbl YKpalleHUsl — I0/IBECKA U MIECThb
OUMKOHMYECKUX OYyCUH, BXOJAAIINUX B COCTAB OpacieTra. M3ydeHHbIE U3/1eIUs COAEPIKAT MbI-
mbsK B KoHeHTpanusax 0,1—0,6 %. [Toxgsecka n3roTopieHa U3 IOJIOCOBOM 3arOTOBKU KOB-
KO, B IMpoliecce KOTOPOH ObLTa pacILIOIIEeHA, el IpuAaHa oBadbHasA opMa, IPOOUTHI
taxxe ABa orBepcTus. Koska conposoxaanacs 80—90 % obxarmeM MeTaslIa, Ha 4TO yKa-
3pIBaeT popma cyabpuAHBIX BKIodeHui. Cyas 10 XapakTepy CTPYKTYPhI, KOBKA IIPOTEKa-
na ¢ marpesamu 600—700 °C (an. 597; puc. 6.12, 6). Bukonndeckue 6ycuHbI C(POPMOBAHBI
13 CTEePXKHEBUHOU 3aTOTOBKH CBOOOTHOI KOBKON Ha OIPABKE C KEJTOOKOM C IIEJIBIO MOJIy-
YeHUs1 OUKOHNYECKOTo npoduist upu crenensax ooxarust 70—80 %. Ha xapaxrep aedop-
MaIl¥ YKa3bIBAIOT MHOTOYHMCJIEHHBIE JUH30BUAHO BBITSHYTBIE CYIb(PUAHBIE COCIUHEHUS
(an. 574, 576—580; puc. 6.12, 8). ToToBast IPOBOIOKA paspybasach Ha (ppParMeHThI JJIU-
HOI 1,5 cM, KOHIIBI OGPE3KOB IOJBOJUINCH BCTHIK APYT K APYry Ha OIIPAaBKE OKPYIJIOTO
npoduia. bycuHkn n3 6paciaera Ha pyke ObLIM IPOKOBAHBI IIPU HU3KOTEMIIEPATYPHOM
pexunme —400—500 °C (an. 436—438, puc. 66, 4—6).

KoJsuteknus n3yuyeHHBIX METOIAMU METALTOrpadpueCKOro aHAIN3a CTUTKOB HACUUTHIBA-
et 16 3K3., 13 KOTOPBIX OOIBITMHCTBO OTHOCWIOCH K U3/I€JIUAM U3 «9ucToi» Meau (11 sk3.,
B TOM 4HcJIe 3 5K3. U3 OKUCJICHHOM Meu). Tpu cTMTKa OTJINTBI U3 OJIOBIHHOM (Cco/lepKaHue
Sn 0,3—8 %), 2 9K3. — U3 MBIIbBAKOBOI GpOH3bI (KoHIeHTpanust As 0,2—7 %).

MeTas, mosy9eHHBIN Ha THE COCYOB, UMEET OYyTPUCTYIO HEPOBHYIO IIOBEPXHOCTD C KPYII-
HBIMU YCAJAOYHBIMUA PAKOBUHAMU U IIOPAMHU, IIPEACTABISAET co06011 papUHUPOBAHHBIE CIUT-
KU qucTelmeil okuciaeHHoi meau (3 sx3.; an. 453, 572, 585; puc. 6.13, 1-3). OcrbiBanue
CJIUTKOB, KaK IIPABWJIO, IIPOUCXO/UJIO 3aME/JIEHHO 10 MEPE OCTLIBAHUSA I1€UYH, CBUIETEb
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Puc. 6.13. ®ororpaduu MukpocTpykryp cauTkos (1, 4—7 — ysen. 100; 3, 8 — yses. 200):
1 —an. 453; 2—an. 572; 3—an. 592; 4— an. 585; 5 — an. b83; 6— an. 458;
7—au. 465; 8 — an. 467 (-8 — nonepedHbIe Cpe3bl)
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CTBOM Y€MY SIBJISUINCH KPYITHBIE Pa3Mephl JIUTBIX IOIU3APOB. B oHOM cilygae mpousonuia
YCKOpEHHAsl KPUCTA/UIN3AIAsS METaJIa, BO3MOKHO, IIPU COIPUKOCHOBEHUU C BOJAOM, UTO
IpUBEJIO K (POPMUPOBAHUIO MEJKOJMCIEPCHOM UroibuaToit ¢pasnr (puc. 6.13, 3). Conepixa-
HIE KUCIOPOJA B CIUTKAX ObLIO KaK n36bITOUHbIM 10 0,39 %), Tak u ymepennsim 10 0,09 %.
Takum 06pa3om, TUTEHIMUKN HE BCET/[a NCIIOIb30BAIN B IIPOIIECCE TUIABKU ITPEIOXPaHsIIO-
1€ 3ACBIIKUA OT OKMCICHUSI.

W3 menu, 3arps3HEHHON IPUMECAIMH, IOJIy4€HO BOCEMb CIUTKOB, BA U3 KOTOPBIX OT-
JIUTBI B TUIVISIX, HIECTh — B OJHOCTOPOHHUX JINTEHHBIX (popMax B BUJE U3JEINI, HATIOMHU-
HAIONIUX CEPIIBI, a TAK)KE B BUJE JUIMHHBIX IIPYTKOB. Bce OHU Takke OTHOCATCS K KAaTE€ro-
pun papUHIPOBAHHOTO METALIA, IPEJCTABISIIOT COOOH IUIOTHBIE, KAYECTBEHHBIE OTINBKU
C HEGOJIBIINM KOJUUYECTBOM CYJb(PUIHBIX IpHUMecel, a Takke Meakux nop (aH. 585, 583,
458, 458a, 465, 467, 594, 595; puc. 6.13, 4-8; 6.14, 1, 2). [l HUX XapaKTEPHbI IPAKTH-
9YeCKU UJIEHTUYIHBIE MUKPOCTPYKTYPBI — JIUTBIE ITOJU3PBI ¢ BBIPAKEHHOMN JMKBAIMEH 1O
rpaHunaM 3epeH. CKOpOCTh KPUCTAUIM3AINN SKHUAKOTO pacIliaBa ObLTa 3aMeJJIEHHOH I1O
Mepe OCTBIBAHHS ME€YU, IPU 3TOM MOJUAPBI B MONEpPeYHUKe nHorga gocturaau 0,3 M.
JIBa ciuTKa OBLIN OJABEPTHYTHI BBICOKOTEMIIEPATYPHOMY OTXKUTY TOMOT€HU3AIMU B II€YH,
B pe3y/IbTaTe KOTOPOI IPOM3OILIO BHIPABHUBAHUE CTPYKTYPBI C OOpa3oBaHUEM KPYITHBIX
IIOJIM3/IPOB U CBApKA IOBEPXHOCTEH nanennii (an. 458, 458a).

CiuTKY, OTIUTBIE U3 OJOBSIHHON OPOH3BI, B JIBYX CJIy4YasX ObLIN HOABEPIHYTHI OTKUTY
FOMOTEHU3AIUU, BUJNMO, C [EJTbIO TOCTHKEHUST OOJIBIIEH MIACTUYHOCTH MeTasuta (aH. 596,
487; puc. 6.14, 3, 4). B nponecce oT:kura mpou3oNnUIO NCYE3HOBEHUE ACHAPUTHON JINKBA-
IIUY ¥ BBIPAaBHUBAHUE CILUIABA C 0OpAa30BAHUEM HOJU3POB. MeTawtorpaduaeckuii aHaIm3
TPETBETO MTOJOCOBOTO CIUTKA C COAECP:KAaHUEM 0J10Ba 8 % BBISBUI U3MEIbYEHHYIO JCHAPUT-
HYIO CTPYKTYPY € BKTIOYEeHUAMU 3BTekTonaa a+Cu, Sng, He HapynIeHHyIo J1e(hOPMUPYIOIIM
BO3jeiicTBrEeM (aH. 464; puc. 6.14, 5).

B koineknusax moceseHYecKoro MeTalaa IeTPOBCKOU KyabTypbl (Kyresum 6, Yoa-
rad 1-3) maiineHo oxkono 30 3K3. MOJTOCOBBIX CIMTKOB, OTJIUTBIX U3 OJOBSIHHOHU OPOH-
3bl ¢ KoHIreHTpanusamu ongosa 0,45—14 % (Jerrspesa, Kyspmunbix, Opaosckas, 2001.
C. 48—49). Ilo Bceli BUUMOCTH, JIUTATypa AJIs IPOU3BOJCTBA OPOH3 B BHUJIE ITOJTOCOBBIX
3aroTOBOK U TOTOBBIX U3/l C KOHIIEHTpanuei ogosa 2—5 % mocrynana U3 eJTyHUHCKO-
ro AITAlCKOTO U IEHTPAJIbHOKA3aXCTAHCKOTO HYPTAUCKOTO METAIYPIrUYECKUX OYaroB.
B 1op3y MCIOIB30BAHUS €TYHUHCKOTO CHIPbSI CBUAETENBCTBYET U (PAKT OOHAPYKEHUS
Ha MoceJeHnN Y6aran 3 mpyTKOBOTI'O KOJIEYKA U3 OJOBIHHO-CBUHIIOBOTO CILIaBa (cojep-
xaHue Sn 53,8, Pb 41,9 %), nageHTudHOrO o MopoJoruu, CoOCTaBy, TEXHOJIOTUH U3TO-
TOBJIEHUS YKPAIIEHUAM U3 IOrpedeHni eTyHUHCKON KyabTypsl ([errsapesa u ap., 2010.
C. 32-33).

CiuTKY, BBIIUIABJIEHHbBIE U3 MBIIIbAKOBOM OPOH3bI, OOHAPYKEHBI B HEOOJIBIIOM KOJIHYe-
cTBe (2 3K3.). MUKPOCTPYKTYpHOE HCCIeJOBAaHUE OJHOTO M3 HUX OOHAPYKUIO MEJTKOJEH-
JAPUTHYIO CTPYKTYPY, HEe U3MEHEHHYIO Aedopmarueiil (an. 616; puc. 6.14, 6). B cTpykType
JAPYroro, BBIIUIABJIEHHOTO Ha JHE COCYAA, BBISBJIEHBI BKJIIOUEHUS 3BTEKTUKU O-TBEPJOTO
pactBopa Ha (one roayonix coenunennii Cu,As B MEKIEHAPUTHBIX TpocTpancTBax. Cyas
IO IIOIAY, 3aHMMAE€MOH BKJIIOYEHUSMHU 3BTEKTHKH, COAEP:KaHUE AS B MEIU AOCTUTAET
7 %. B otmane ot matepuanos nocesenus Kynresuu 3, B YeTbe B X0ie MUKPOCTPYKTYPHOTO
VICCJIEIOBAHMS HE BBISABIEHBI CINTKH, KOTOPBIE MOXKHO OTHECTH K Y€PHOBBIM. B nmociiegamx
OTCYCTBYIOT IIOCTOPOHHHE BKJIIOUEHHS B OOJBIIOM KOJIUYECTBE, B TOM YHCJIE U BIOCTUTA,
cynbuapl copepkarcsa B MusepHoMm konmdectse (Jlerrapesa, Kyspmunbix, Oprosckas,
2001. C. 49).
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Puc. 6.14. dororpaduu MukpocTpykryp caurkos (1, 3, 4, 6, 7 — yBei. 100; 2, 5 — yBen. 200; 8 — yse. 500):
1 —amn. 594; 2— au. 595; 3— an. 596; 4 — am. 487; 5 — an. 464;
6—an. 616; 7, §— an. 586 (I-8 — nomnepeydHbie CPe3bl)
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ITosocoBbIe U TPYTKOBBIE 3arOTOBKH, 4 TaKXK€ CKOObI AHAJIUTHUYECKH U3Y4EHBbI B KOJIH-
yecTse 18 3k3. bobmas yacTh norygadbpuKkaToB U3roTOBIEHA U3 «9UCTOMH>» Mean (12 ak3.),
4 5K3. — U3 MBIIIBIKOBOI 6poH3bI (cogepxkanue As 0,1-2,3 %), 2 5x3. — 13 0JIOBIHHOU GPOH-
3bl (koHneHTpanus Sn 2,6—3,3 %). Ilpakrudeckn Bce moay¢habpPUKATHI-3arOTOBKU [IOCIE
IOJTy4EHUSI OTTMBOK B OJHOCTOPOHHUX JIUTEHHBIX (DOPMAX € IUIOCKUMH KPBIIIKAMU ObLTH
IIPOKOBAHBI C JOBOJIBHO 3HAYUTEIbHOM cTeneHpio gedopmarun 70—80 %, uro ¢puxcupyert-
Cs1 10 MUKPOCTPYKTYPHBIM HAOIIONEHUSAM (POPMOI U PACIIOIONKEHUEM CYIb(PUIHBIX BKJIIO-
YEHUI, BOJIOKHUCTOU e (p)OPMUPOBAHHOM MaTpuIel. JINIIb Be T0JI0COBBIE 3aTOTOBKH I10-
cJle JIUThs1 ObUIM MOABEPTHYTHI HE3HAYUTEIBHOM KOBKe cO cTeneHbio obxartus 20 % (aH.
483, 610).

TemiepartypHble peXUMBbI JOPAGOTOYHBIX ONEPAIUil /I IPOU3BOACTBA 101yhabpu-
KaTOB MacTepa BpIOUpann aubo kpacHoro kanreHus metamra 600—800 °C (an. 610, 485;
puc. 6.15, 1, 2) u naxxe npeamrasmababie 900—1000 “C (pesxnM 3apUKCHPOBaH KPYITHBIMU
pasmepamu kpuctanios xo 0,3 mm; an. 573, 483, 614; puc. 15, 3—5) 160 B pexxnme He-
nosHou ropssaeit koBku 250—400 °C (MesKo3epHUCTAsA CTPYKTYPA B COYETAHUU C IIOKA3a-
TeJISIMH MUKPOTBEPAOCTU MeTasIa; aH. 613, 590, 588, 481; puc. 15, 5, 8; 16, 1). Oxna 3aro-
TOBKA ObLTA IIPOKOBAHA 10 XOJOJHOMY METAJLITY C TPOMEKYTOUHBIMU OTKUraMu (aH. 601;
puc. 6.15, 7). Tpu 3aroTOBKHM U3 MBILNIBSIKOBOU OGPOH3BI IPOKOBAHBI C HArPEBaMH IIpU
Hu3kux temrneparypax 400—500 °C (an. 600, 606; puc. 6.16, 2, 3), B oxHOM ciIyyae — npu
remueparype 600—700 °C (an. 612; puc. 16, 4). ITsTh 10JIOCOBBIX 3arOTOBOK TOJYYCHBI B
npolecce MakeTHOU cBapku u3 2—3 moyioc MeTasuia. B uucie stux uspennit noaypadpu-
KaTbl U3 Meau (2 3K3.), OJIOBIHHON (2 3K3.) U MBIIbAKOBOI (1 2k3.) 6pon3bl. CBapka Be-
JIach MPEUMyIIeCTBEHHO py HU3KuX Temreparypax 300—500 °C (an. 584, 575, 615, 607;
puc. 6.16, 6—8). KauecTBO cBapKku mpu 3TOM OBLIO XOPOIINM, HETIOJHBINA IPOBAP METAJLT
U pa3oIIe/[IIUECs CBAPHBIE MIBBI (PMKCUPYIOTCA B MUKPOCTPYKTYpE JIBYX nafennii (an. 584,
615). OnquH cTepKeHb MOTydeH CIIOCOOOM MAKETHOU CBAPKU IPU IPEAIIABIIbHBIX TEM-
neparypax 900—1000 °C, Ha 4TO yKa3bIBaIOT KPYIIHbIE€ PA3MEPBI IOJIUPOB B COYETAHUN
¢ MHKpoOTBepaocTsio 68,6 kr/mm? (an. 611; puc. 6.16, 5). Mcnoas3oBanne BbICOKOI TeM-
IepaTypbl HO3BOJINJIO IPOBECTH KAYECTBEHHYIO CBAPKY — TOHKHE IIBBI IIPOCJIEKEHDI JTUIIH
Ha OTACJIbHDbBIX y‘-IaCTKaX.

PaccmaTpuBasi 0COGEHHOCTH HM3TOTOBJICHHS I[BETHOTO HHBEHTApPS — OPYAUI TPYAA,
ykpameHuii, nmoaygadpukatos (59 k3., 1UTble CIUTKU HE BKJIIOYEHBI), B IIEPBYIO OYEPEb
cJIelyeT OTMETUTh MHOT0OOpA3M€e HUCIOJIb3yEMBIX TEXHOJOTUYECKUX CXEM C PA3THMIHBIMHI
pexnMamu TepMoo6padboTku. IlpuseseHHbIe HIXE JaHHBIE CBUAETEILCTBYIOT O TOM, UTO
peo6JIafalv Ky3HEeUYHbIe CXeMbl noaydenus usgenuit (67,8 % ot Bei6opkuy; tabi. 6.4, 6.5;
puc. 6.17). JIuThIX npeaAMEeTOB, JOPAOOTAHHBIX Aajlee KOBKOM IPEUMYIECTBEHHO CO CPeJ-
HUMU cTeneHsMu aedopmupyomniero soszaeiictsust 50—60 % B JaHHOI KOJLIEKIIUN BbIsIBJIE-
HO TOJIBKO OKOJIO TPETH, BCE OHU BXOJSAT B I'PYIIITY OPYAUIl TpyJa — cepibl, HOXH (32,2 %).
COBEpIIEHHO OTCYTCTBYIOT OPYAUs TPYAQ, HU3TOTOBJIEHHBIE TOJBKO B IIPOIECCE JIUThS
B pa3beMHbIe (POPMBI, NI XK€ JOPAOOTAHHBIE IIOCJIE ITOTyY€HUs OTIMBOK KOCMETHYECKOM
KoBKOI1 ¢ obkatueM 20 %, B TO BpeMs KaK 3TU TEXHOJOTNU 3a(pUKCHPOBAHBI B METAILIO-
npousBojcTBe nocesneHus Kynesun 6, a Takke 1o MaTepragaM CHHTAIITHHCKOM KYJIBTYpBHI.
B nesom xe npuBejieHHbIE HAOGIIONEHUS COOTBETCTBYIOT IIOJYUYCHHBIM pAaHEe aHATUTHYC-
CKUM JIAaHHBIM 110 META/UI006paboTKe noceneHus Kynepun 6 1 CHHTAIITUHCKON KyJIBTYPbI
0 npeodIaaHuu (POpMOOOPa3yIoNel KOBKM U MEHbIIEH JOJIM UCHOIb30BAHUS JUTEWHBIX
texHosoruii (58 u 38,4 %; 45,1 u 25,5 % cOOTBETCTBEHHO B CUHTAIITUHCKOU KYJIBType U
maTepuanax nocenenusa Kynesun) (derrsapesa, 2010. C. 138; derrapesa, Kyspmunbix, Op-
sosckas, 2001. C. 49).
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Puc. 6.15. ®ororpadpuu MuUKpocTpykTyp noaygadpukaros (1, 3 — yseu. 200; 2, 4—8 — yseur. 100):
1 —aH.610; 2—an. 485; 3—an. 573; 4—an. 483; 5—an. 614; 6—aHn. 613; 7— an. 601, 8— an. 586
(1-8 — nomnepeuHsie cpe3bl)
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Puc. 6.16. ®ororpadpuu MukpocTpykryp noiaygadpuxaros (1—3, 5, 8 — ysei. 100; 4, 6, 7 — yses. 200):
1—an. 481; 2—an. 600; 3—an. 606; 4 —an. 612; 5—an. 611; 6 —an. 584; 7—aun. 575, §—an. 615
(I-8 — momepevHBIE CPE3BI)
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Ta6.1. 6.4. TexHoornueckue cxXeMbl U3rOTOBJICHUS U3LeIUNA

IOCeJIEHUus YCThe

Ne Cxema KOH_IEO
nanenuii, %
1 Koska c o6xatuem 80—90 % c narpeBamu 400—500 °C 11/18,6
2 | Henosnas ropstuast KoBka ¢ ookaruem 80—90 % npu 250—400 °C 10/16,9
3 | Jlurwe + ropsiuas koBka ¢ ookaruem 50—60 % pu 600—800 °C 8/13,5
4 | KoBka + cBapka npu Hu3kux remneparypax 300—500 °C 5/8,5
5 XoJsio1Hag KOBKA € oT:kUramu ¢ ooxxatuem 80—90 % 4/6,8
6 Kogka ¢ o6xatuem 80—90 % c narpesamu 600—700 °C 4/6,8
7 | Topsiuas koBka ¢ o6xatuem 70—80 % rpu 600—800 °C 3/5,1
8 | Jlurwe + Henosnas ropsiyasi KoBka ¢ ookaruem 50—60 % npu 250—400 °C 3/5,1
9 | Jlurwe + koBKa ¢ o6katueM 50—60 % c narpesamu 400—500 °C 3/5,1
10 | Koska ¢ oGxaruem 70—80 % mpu npeamuiaBiiIbHbIX Temieparypax 900—
1000 °C 2/2.4
11 | Jlutbe + KOBKa IIpu OpeAILUIaBIIbHBIX Temireparypax 900—1000 °C 2/2.4
12 | JIutbe + xos0MHASI KOBKa ¢ ooxkatueMm H0—60 % 1/1,7
13 | JIutbe + X0J0AHAS KOBKA C OTKUTAMU ¢ ookatuem H0—60 % 1/1,7
14 | JIutbe + koBKa ¢ o6katnem 50—60 % c marpesamm 600—700 °C 1/1,7
15 | KoBka + cBapka npu npeiuiaBuwibHbIX Temieparypax 900—1000 °C 1/1,7
Bcero... 59 /100

B To0 ke Bpemst opyaus TpyAa MOCeJeHUs YCThe N3rOTaBINBAIN B OCHOBHOM B IIpoLiecce
JINTHS B pa3beMHbIE (DOPMBI, IIOCJIE YETO CJIe[0BAIA JOPAOOTKA KOBKOI pAb0YNX IIOBEPXHO-
creit uzgenmii. Crioco6 KysHeuHOI (pOpMOOOPaA3yIOIIEil KOBKU UCIOJIb30BAJICS TOJBKO IIPU
IIOJTyYE€HUH MEJIKUX OPYAUH — INJIbEB, CTEPKHEBUHBIX JJOJIOT (Tad. 6.5).

Ta61. 6.5. TexHOTOrMYecKHe cXeMbl H3TOTOBJICHUS U3/Ie/ NI OPYyAHil Tpyaa

¥ yKpalleHuil noceleHus YcTbe

No Cxema KO]HiO
nsgeanit, %

1 Koska ¢ o6xatuem 80—90 % c marpesamu 400—500 °C 9/22
2 Henousnas ropstuast KoBka ¢ ookaruem 80—90 % npu 250—400 °C 6/14,6
3 Jlurbe + ropstuast koBka ¢ ooxaruem 50—60 % npu 600—800 °C 7/17,1
4 KoBka + cBapka nnpu Hu3kux temmeparypax 300—500 °C 1/2,44
5 XoJsioaHag KOBKa ¢ oT:kuramu ¢ ooxaruem 80—90 % 3/7,3
6 Koska c oGxarrem 80—90 % c narpesamu 600—700 °C 3/7,3
7 Topsiuas koBka ¢ ooxkaruem 70—80 % npu 600—800 °C 2/4,9
8 JluTtbe + Henosinast ropsiyas KoBka ¢ ooxkaruem 50—60 % npu 250—400 °C 3/7,3
9 Jlutse + koBka ¢ obxarueM 50—60 % c narpesamu 400—500 °C 3/7,3
10 | Koska ¢ o6:xatuem 70—80 % npu npearuiaBribHbIX Temieparypax 900—

1000 °C —
11 | JluThe + KOBKA Ipu OpeAIaBIIbHBIX Temiieparypax 900—1000 °C 1/2,44
12 | JIutbe + xonoauas koBka ¢ oGxaruem 50—60 % 1/2,44
13 | JIuTbe + XON04HAs KOBKA C OTKUTraMu ¢ ooxatueMm bH0—60 % 1/2,44
14 | Jlutbe + koBKa ¢ o6katueMm 50—60 % c narpesamu 600—700 °C 1/2,44
15 | KoBka + cBapka npu npeaiuiaBiiIbHbIX Temieparypax 900—1000 °C —

Bcero... 41,/100
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OTIuBKYM NOJIydaJd B OCHOBHOM Kauy€CTBEHHbIE, IJIOTHBIE, C YUCTOU POBHON IOBEPX-
HOCTBIO, MCIIOJIb30BAIUCH IIPEUMYIIECTBEHHO NIMHAHDIE M KAMEHHbIE OJHOCTOPOHHUE JIN-
TeliHble (DOPMBI C IJIOCKUMU KPbIIIKAaMU, pexe asycToponHue. Ilpu usrorosnenun usse-
JINA M3 YUCTOU OKUCJIEHHOM MeJM B IIpolecce IUIABKU U TEPMOOOPAbOTKU MCIIOIb30BAIN
IPEJOXPAHAIONIE OT YPE3MEPHOTO OKUCIEHUS 3aChbIIKU. EuHnynbie ciyyan oOHapysKe-
HUSI B MUKPOCTPYKTYPaxX MOBBINEHHbIX KOHIEeHTpanuii 3BTeKTukn Cu—Cu,O cBsasaHbl co
CJINTKAMU, TOJY4EHHbIMU B OTKPBITBIX eMKOCTAX. /lepekTpl, cBsA3aHHbIE C HEKAYECTBEH-
HBIM JINTHEM — KOPOOJEHNEM MeTajlla, OOPA30BAHUEM TOPAYUX U XOJIOJHBIX YCAJOUYHbBIX
TPELMH — OTMEYEHBI TOJIbKO B ueTbIpex ciaydaax. [logobHble ABIE€HUs yCaJOUHOTO KOPO-
6J1eHns KOPITyca OPYAUM ¢ MCKa)KeHHeM KOH(PUTYpauKu OTIUBOK, IPOUCXOAAIUE O] JeH-
CTBHEM BHYTPEHHUX HANPKEHUN B CBA3U C HEPABHOMEPHOU YCAJKOM OCTBIBIIETO PACILIA-
Ba, OOBIYHDI JUI IETPOBCKUX OPyAuii Tpyja nocenenus Kyresun 6. ITopokn o6bacHAIOTCA
HEPABHOMEPHBIM IIPOIPEBOM CTBOPOK WJIN PAaHHEN BBIOUBKON oTMBOK (JIumamiknii, Mo-

posos, 1986. C. 335—337).

% ‘
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Puc. 6.17. PacupeaeneHne nBeTHBIX U3/€/INI IIOCEIEHHs YCThE 10 TEXHOJIOIMIECKIM CXeMaM:
1—xoska ¢ obxaruem 80—90 % c narpesamu 400—500 °C; 2 — Herosnas ropsiuast KOBKa
c obxaruem 80—90 % npu 250—400 °C; 3 — 1utbe + ropsidast KoBka ¢ obxaruem 50—60 % npu 600—800 °C;
4 — xoBKa + cBapka npu Hu3kux remuneparypax 300—500 °C; 5 — xoyoHast KOBKa € OTXKHTAMH C 00KaTHEM
80—90 %; 6 — koBka c obxaruem 80—90 % c narpesamu 600—700 °C; 7— ropsigast KOBKa ¢ 00KaTHEM
70—80 % npu 600—800 °C; 8§ — snThbe + HenoHas ropsiyast KoBka ¢ ooxaruem 50—60 % npu 250—400 °C;
9— nutbe + KoBKa ¢ ooxatueM 50—60 % ¢ marpesamu 400—500 °C; 10— xoBka ¢ o6xkartuem 70—80 %
IIpU IpeIUIaBIbHbIX TeMieparypax 900—1000 °C; 11 — iutbe + KOBKA IIPU IPEAIUIABIIIBHBIX TEMIIEPATY-
pax 900—1000 °C; 12— nutbe + x010xHAsA KOBKA ¢ 06kaTHeM 50—60 %; 13 — nuTbe + XOJI0AHAS KOBKA
¢ omkuramu ¢ ooxxaruem 50—60 %; 14 — mutbe + xoBKa ¢ ooxkatueM 50—60 % ¢ marpesamu 600—700 °C;
15— xoBKa + cBapKa IIpU NpeAILIaBUIBHBIX Temneparypax 900—1000 °C

ITosryaeHHBIE OTIMBKU JOPA6ATBIBATN KOBKOIH, B IPOIlecce KOTOPON YCTPAHSIIN IO-
POKH JIUTbs, MIPOU3BOIUIACH BRITSKKA PAOOYNX MOBEPXHOCTEHN € 3a0CTPEHUEM JI€3BUI-
HoW KkpoMku. Ha jie3BusX IBYX opyAnii — cepra U HOXa abpasnBOM IOAITNIECHBI 3yOUNKHI
nuibl. [TokazaTenmn MUKpOTBEPAOCTH MeTajlla Ha JIE3BUMHON KPOMKE OpPyJuii U BJaIU
OT Hee ObLIM INPUMEPHO OJUHAKOBLIMHU, YTO HAPAJAY C MUKPOCTPYKTYPHBIMU HAOJIIO/€-
HUSIMU CBUJIETEILCTBYET 00 OTCYTCTBUU IPEJHAMEPEHHOIO YIIPOUYHEHUS JI€3BUN 6OJIb-
muHCcTBa opyauit. Hakien 3aduxcupoBaH B MUKPOCTPYKTypaX TOJBKO BOCBMU OpPY-
auit (23,5 %). CoOOTBETCTBEHHO B 3TUX CIy4asix MUKPOTBEPAOCTb METAJLIA JOCTHUIAIA

200—206 kr /mm?.
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JlaHHbIE MUKPOCTPYKTYPHOTO HCCIEOBAHUSA, (POPMA U BEJIMYHHA KPUCTALIOB, IIPO-
I[EHTHOE COOTHOIIEHHE BKJIIOYEHUM, 3aMepPbl MUKPOTBEPAOCTH IMO3BOJMIN YTOUHUTD U
TEeMIIepaTypPHBIE PEXUMBI 00paboTKN Meau 1 6pons (puc. 6.18). B mporecce kysHeuHo
(pOpPMOBKU HCIIOIB30BATICH B OCHOBHOM HU3KHIE TEMIIEPATYPbl HAYAIBHOM CTaUH PEKPH-
crausanuu metawia 250—400 °C (30,5 %), 400—500 °C (23,7 %), 1160 KOBKa 110 XOJ0-
HOMY METAJLTy MJIU BXOJIOAHYIO ¢ IpoMexyTounbiMu oTxuramu (10,2 %). B o6meit macce
HCII0JIb30BAHUE XOJOAHBIX WJIN HU3KOTEMIIEPATYPHBIX PEKUMOB cocTasisuio 64,4 %. Pe-
xumbl ropstaeit koBku (600—800 °C st onoBsinHOM 6pon3bl — 18,6 %; 600—700 °C a1st MbI-
HIbAKOBOU 6poH3bl — 8,5 %), a Takke npeairiaBuwibable Temeparyps! npu 900—1000 °C
(8,5 %) ncnonpzoBanrch B 06paboOTKE JaBICHUEM IIPUMEPHO TPETH OPYAUI TpyJAa U IO-
ay¢abpuxaTos (35,6 %). B e JMHIYHBIX CIydadx IMOJYYIN OPYyAUs U 3arOTOBKH CIIOCOGOM
IIAKEeTHOU CBAapKM KAaK IIPU HU3KUX, TAK U IIPU IPEAILIaBUIbHBIX TeMieparypax. Keraru, B
IIOCJIeHEM CIy4ae CBapKa ObLIa IPOBEJEHA KAYECTBEHHO, O YE€M CBU/IETEIbCTBYET TOHKHUIA
CBAPHO LIOB, Pa3JINYUMBbIN TOJTBKO IIPU YBEINIEHUN HAa MUKpockore. Kysneunsie nopo-
KU B €JUHUYHBIX CJIydasix ObLIN CBSI3aHBI C KPACHOJIOMKOCTBIO METAJLIA, OGPA3yIOIerocs
[IpU TEPMOOOGPAGOTKE OJOBSIHHBIX OPOH3 C IMOBBIIIEHHBIMUA KOHICHTPALMSMU CBUHIA U
BHCMYTa.

0,0 T T T T T T
a 6 8 2 0 e

Puc. 6.18. Pacnpesnenenne BeTHBIX U3/e/IUI MOCEIEHUs YCThe IO BUJAM TePMHUYeCKO 00paGoTKH:
a— xoBka ¢ Harpesamu 250—400 °C; 6 — xoBka ¢ Harpesamu 400—500 °C;
6 — xoBKa ¢ Harpesamu 600—800 °C; 2— xoJ10/1Hast KOBKA NJIM XOJOLHAS C OTXKUTAMHU;
0— xoBka ¢ Harpesamu 600—700 °C; ¢ — xoBka ¢ Harpesamu 900—1000 °C

HM3ydyeHne KOJUIEKIIUM LBETHOTO MeETa/Ia IIOCEJIEHHUs YCTbe 1 ¢ TOYKU 3peHus
MOP(OTOTO-TUIIOJOTIYECKOTO UCCIEAOBAHUS, HNCIOIb30BAHUE BO3MOXHBIX COBPEMEH-
HBIX aHAIUTHUYECKUX METOJUK C MOCJIEAYIOIEN CTaTUCTUYECKOH 06paboOTKOM pe3ysbTa-
TOB IIO3BOJILJIO PA3TPAHUYUTD €€ HAa CUHTAIITUHCKYIO 1 IIETPOBCKYIO TPYIIILI IPEJIMETOB.
B ocnoBe kpurepues pacnpejeneHUs U3JeJUN HAXOJUINCh B IIEPBYIO OYe€PE/b JaHHbIE
AHAJIMTUYECKOTO HCCJIEJOBAaHUA — COOTHECEHHUE C OIPEJEeJ€HHON MeTa/ulyprudeckon
IPyNmnoi, OCOGEHHOCTU MUKPOCTPYKTYPHBIX NoOKasaTeneil. Mopdosorusa opyauili Tpy-
Jla B JAHHOM CUTyaIluy HE SABJISAIACH ONPEJENAIONEel, IMIOCKOJIbKY TUIIBI OPYAMIA ITOCee-
HHUS IIPEJCTABIEHBI O0IIeeBPa3UUCKUMH (POPMAMU, TPHUCYIIUMHU JJISI KYJBTYP HadaJIbHOMN
¢paspr EAMII — cuHTamTHHCKOH, abameBcKOM, IEeTPOBCKOM, MOKPOBCKO-PAHHECPYOHOI.
K nx ynciy oTHOCSTCSA BTyJIb4aTble KOBAHBIE U CTEPKHEBUAHBIE J0JI0TA, CEPIBI 6€3 BblJe-
JIEHHOTO Y€PEHKA, HOXKMU CO C1a00 HAMEYEHHBIM UEPEHKOM, 6€3 IIepexBaTa, YePEHKOBbIE
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HOXU C IIEPEXBATOM, 6€3 IepeKPeCcTHs, BTyJbuaThle Kploku. M3 cnenuduaecknx neTpos-
CKHX THUIIOB CJIEJYET YIOMSHYTD JUIIb OJHOJIE3BUMHBIE U JBYJIE3BUIHBIC HOXHU C JTUH-
HOU BBIZICJIEHHOH PYyKOATHIO. K CHHTAIITHHCKUM THUIIAM OTHECEHBI HOXKH C IIEPEKPECThEM,
IIEPEXBATOM M POMOMYECKUM 3aBEPIICHUEM Ye€pPEeHKa, JUThbIE MIIEeHbKU-TBO3ANKN. bosee
II0JIOBUHBI OpoH30BOro uHBeHTaps (68,3 %) npeacrasieHsl cauTkaMu (padUHUPOBAH-
HBIMH), 1TOJIy(adpUKATAMU-3aTOTOBKAMH, JIOMOM, OTXOJaMU IIPOU3BOJACTBA; TPyNIa OPy-
auit Tpysa cocrasisieT 35 %), ykpamenuii — 6,7 %. MeTasn moceseHus pacrpeessieTcs Ha
JeThIpe MEeTALIyPru4yecKue Tpymsl (penenta cirasos) — yuctoi meau (53,4 %), onoBsiH-
Hoit 6ponssl (13,6 %; conepxxanue onosa 0,4—8 %), mMprubskoBoit 6pouss! (25,4 %; co-
nepskanue Mpimbsika 0,15—7 %), KOMILIEKCHOI OJOBSIHHO-MBINIBIKOBON G6poH3bI (7,6 %;
cogepxkanue Sn 0,4—8 %, As —0,4—1,7 %). Hacts IIPYTKOBBIX CIMTKOB COJIEPIKAIa BBEJIEH-
HYIO JIuratypy ososa (10 8 %) u mprbska (10 7 %).

O60061menne aHATUTUYECKUX JAHHBIX ITO3BOJHJIO BBISIBUTH YETKYIO KOPPEIAIUIO
XUMHUKO-META/UTYyPTUYECKUX TPYHI (CIIABOB) M TEXHOJOTMYECKHX CXEM H3TOTOBIEHUS
I[BETHOTO MHBEHTApsA. M31enus, BXOJUBIINE B I'PYIIbI «9UCTONH» MEJU, OJOBIHHOH, 4Ya-
CTUYHO OJIOBSIHHO-MBIIIBSIKOBOI GPOH3BI, CBA3BIBAEMBIX HAMU C IIETPOBCKUM METAUIONIPO-
M3BOJCTBOM, MOJIyJaau o cxemam 2, 3, 7, 8, 10, 11, 15 (ta6x. 6.4). [TogoGHbIe BapHaHTHI
TEXHOJIOTUM COIOCTABUMBI C TPAAUIIMOHHBIMU JIJII IETPOBCKON METALLIOOOPAOOTKI BapU-
aHTaMu TexHosorum nocenenus Kyresun 3 — popmoobdpasymonieii KOBKOH, IUTbEM + KOB-
Kol KopIyca opyzauii ¢ obxarueMm 50—60 % B pexxmMax HEIOJIHOM ropsideil KOBKH, TeMIIe-
patyp kpacHoro kaseHus metauia 600—800 °C, npeamiaBuiabHbIX Temuepartyp 900—1000 °C
(Jerrsapesa, Kysemunnix, Oprosckas, 2001. C. 38).

IIpesmMeTsl N3 HU3KOJIETUPOBAHHON MBIMIBAKOBOM OPOH3bI U3rOTABIMBAJIN 11O cXeMaM 1,
6,9, 14, KoTOpbIE ABIAINCH UHAUKATOPHBIMU JIUIi CHHTAIITUHCKOM META/UIOIIPOM3BO/ICTBA
(derrapesa, 2010. C. 141). B 06paboTke CbIpba C MPUMECAME MBIMIbAKA ITOCEJTEHNUS YCThE
peobIajalomuM ObUI, KaK U B IIEJIOM B CHHTAIITUHCKONH 0OpabOTKe IBETHOTO METAJLIA,
HuskoTemnepaTtypHbiid pexum npu 400—500 °C, tuKkTyeMbIil cOXpaHEeHHEM KOHIIEHTpaIuii
As B metasuie (64 % wmsnenuii B CHHTAIITHHCKOM IIpou3BojcTse). [Togo6nas n3bupareis-
HOCTb IIPU CONYTCTBYIOUIUX HarpeBaxX OObsICHAETCS XOPOIIeH 0CBEJOMIEHHOCTBIO O BBICO-
KO JIETy4€eCTHU IapOB MBIIIbSIKA.

Texnonornueckue cxemnl 4, 5, 12, 13 — koBKa BXOJIOJHYIO, IPU HU3KUX TeMIIEpaTypax
300500 °C, capka npu 300—500 °C, sutbe + X0OJOAHAS KOBKA, JIUThE + XOJIOAHAS KOBKA
C OTKUTAMHU HCIIOJb30BAINCH KaK B IETPOBCKOM, TaK U B CHHTAIITHHCKOM IIPOU3BOJCTBE,
IIO3TOMY MPU KYJBTYPHOU aTpPUOYLIMU IPEAMETOB OCYIIECTBIISICSA KOMIUIEKCHBIN MOAXON.
OTyacTy 3TO BLIWIEHEHUE HOCUT YCJIOBHBIN XapaKTep, PaBHO KaK U pa3jieieHUe U3JeTnui
113 OJIOBIHHO-MBINIBSIKOBOM OPOH3BI HA METPOBCKMUE M CUHTAITUHCKHAE. OCHOBHAS YacThb
META/UIMYECKUX U3TEJUH U3rOTOBJIEHA METPOBCKUMH MACTEPAMH, JOJS CHHTAIITUHCKOMN
rpynmsl He npesbimaeT 26—30 % ot obmeit yncieHHocTH. B Taba. 6.1 HaMu oTHECEHBI K
IEeTPOBCKOM KOJUIEKIIUU MOPAAKOBbIE HOMepa 1—88, k cunTamTHHCKON — HOMepa 89—118.

IIpoBejeHHBbIEC AHAIUTUYECKHE HCCIEOBAHNUS METALTA IIOCEJIEHNUS YCThe B OCHOBHOM
TOKYMEHTHUPYIOT CTAJUIO IePEePabOTKH Y€ PHOBBIX CIMTKOB U JINTEHHO-KY3HEUHbIE TEXHO-
Joruu. B To ke BpeMs u3ydeHHe METALITYPruueCKUX IIJIAaKOB IMOKA3bIBAET, UTO JUTEHITU-
KM OOIIUHBI ObLIM OPUEHTUPOBAHBI U HA BBIIUIABKY MeTauta u3 pyasl (Ipuropnes, 2000.
C. 460—488). Ha noceneHnun o6HapyKEHO JEeCATh OJJHOKAMEPHBIX KPYIJIbIX ITeYel, coe/u-
HEHHBIX C KOJOAIIEM KaHAJIOM JUIMHON OK0JIO 15 cM, a Takke oJJHa KaHAaBOOOpa3Has MeYb
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(Tam sxe, 2000. C. 459—460). B cioe noceneHus HalieHO 27 KyCOYKOB PyAbl 1 39 IUIAKOB
Jenemkooo6pasHoil ¢popmel u 14 ¢pparMenToB mIakoB. AHaINU3 IIJIAKOB UM (PparMeHTOB
pyanl B Hux no3soauau C.A. IpuropbeBy cieaTh BBIBOJ O TOM, YTO UCIOIb30BAINCH OKHC-
JIEHHBbIE (MJIAXUT, KYIIPUT) U CYJb(pUAHbIE (KOBE/UIMH, XaJIbKO3UH, XaIbKOIIUPHT, PEIKO
TEHHAHTUT, OOPHUT) PY/Jbl B CEPIIECHTUHUTAX 1 KBapIeBbIx xkuiaax (Tam xe. C. 481—485).
Cyzs 1o IpUBEAEHHOI aBTOPOM THCTOIPAMME PACIPECICHUS MBIIIbIKA B IUIAKE U PYAE
IIOCEJIEHNUs YCThbE, MBIIbIK B Pyl€ OTCYTCTBOBAI, B TO BPeMs KaK B €IMHUYHBIX IIJAaKaX
3apuxcuposansl koHreHTpanuu 10 0,3 % (Tam xe. Puc. 8, c. 502). ITo muenuio C.A. Ipu-
ropbeBa, OTCYTCTBUE PyAbl C IPUMECHIO MBIMIBSAKA U B TO K€ BPEMs €ro INPUCYTCTBUE B
IIaKaX OObACHUMO HCIIOJb30BAHNUEM JINTATYP M TEM, YTO JIETUPOBAHNE ITPOU3BOJIUIOCH
Ha CTAJUU IUTAaBKU PYABI, IPU 3TOM BOIIPOC MPOUCXOKIEHMS MBIIbIKOCO/EPKANUX MU-
HEPAJIOB IOKA OCTAETCSA OTKPBITBIM M PyAHBIE NCTOYHUKMA MeTaia He scHBI (Tam xe.
C. 504—-505).

MpIbAKOCOAEPKAIIHME CIUIECKA M KOPOJIBKU B IIIJIAKaX OBUIM OOHAPYKEHBI TAKXKE B
cinoe nocenenns ApkauM (20 ciaydasx). PesyabraTsl aHaIN30B, IPOU3BEAEHHBIX METO-
JIOM 3JIEKTPOHHOTO MUKpO30oHupoBanusa B MuctuTyre Muneparorun YpO PAH npusein
A.®. bymmakun (Apkanwm, 2002. C. 132—144). Cruteckn 13 nedeil, KOPOJbKHU B IMJIAKAX C
3TOTO IIOCEJICHUS COJIEPKAIN MBINIbAK B KOHIIeHTpanusax ot 0,1 1o 4 %, B oxHOM Co1yuae —
8 %. Ha ocHOBaHUM JaHHBIX AHAIM30B IJIAKOB UCCIEN0BATEND CIEa 3aKJII0UYEHIE O TOM,
YTO JIETUPOBAHUE MEIH MBIIIBSKOM IIPOUCXOUIIO Ha CTAJUH BBIIUIABKY METAJLIA U3 PY/BI,
OJHAKO HE CYEJ BO3MOKHBIM OIPEAETUTD OJHO3HAYHO TOJIBKO IO AAHHBIM XUMUYECKOTO
AQHAIN3A PYJHbIE NCTOYHUKU MBIIbIKA (APCEHONMUPHUT, OeKaasd pyAa, apCeHUJbI U T.J.).
M3zyuenne cocTaBa BKJIIOYEHUN B IIJJaKaX U3 MaTE€PUAIOB IoceaeHni Ananjackoe, YcTbe,
ApKauM MeTOJJaMU ONTHUYECKOU U 3JIEKTPOHHOU MHUKpOCKonuu nposejeno B.B. 3aiiko-
BpiM, B.A. Kotngaposeim u E.B. 3aiikoBoii. BoabmmMHCTBO MeTa/UIMYECKUX BKJIIOYEHUN
IIPEACTABIECHO KOPOJbKAMU MEIU M MBIIIbAKOBON OpPOH3BI. B TO ke Bpemsa NpuMepHO
B TPETHU OOPA3IOB BCTPEYAIOTCS JBYX- U Tpex(asHble BKIOUECHUS, COAEPKANINE MBIIIbs-
KOBYIO OPOH3Y C KaIUISIMU CEJICHUCTBIX CYIb(PUIOB, HUKEIb-MBIIIbIKOBYIO OPOH3Y, CILTABbI
Cu—Ni—As, Fe—Cu—As B unTepcTunusx, cyrbpuaer mean (3aiikos, Komisapos, 3aiikosa,
2008. C. 400—403; 3aiixos, IOmunos, Koragapos, 2008. C. 403—405). IlosyuenHble nas-
HbIE, 10 MHEHUIO UCCIENOBATEIEH, CBUJETEIBCTBYIOT O TOM, YTO JPEBHUE METAJLUIypru
HUCTIOJIb30BAIN HAPSAY C PYJaMU U3 30H OKUCJIEHUS MEJHO-KOIUYEeAAHHBIX MECTOPOXKACHUN
MBIIIBIKOBO-HUKEIbCOAEPKANIUE 3a1eKu. K mocieJHUM MOTYT ObITh OTHECEHBI KOOAIBT-
ME€JHOKOJIUEJaHHBIE PYJIbI, COAEPKAIINE B MPOAYKTaX OKMCJIE€HUS IOBbIIEHHbIE KOHIEH-
TpaL[I/II/I MBbIIINIbAKA 1 HUKECJIA.

B marepmanax moceseHust YcTbe OOHAPYKEHBI IBa CIUTKA C cojepxanueMm As 1,7—
7 %, a Takxe 10 MOJIOCOBBIX 3arOTOBOK C MEHBIINMU KOHIIEHTPALIMSAMU MbIIIbsiKa. 11o-
no6Hble cauTky (4 9K3.) ¢ cogepxkanueM As 0,75—15 % u3BeCTHBI TaKXKe B IETPOBCKUX U
aaKyJIbCKMX MaTepuanax nocenenuii Kyaesum 6, Kambimnoe 1, morunbauka Osepnoe 1.
BBesneHne MbIIbsKA JaKe B MATBIX KOJTUYECTBAX OBLIO TEXHOJIOTMYECKHU OIPABJAHHO, I10-
CKOJIBKY TAKMM O0Pa30M YMEHbIIAJIACh OKUCJASIEMOCTb MEIH, IPEIATCTBYSI OOPa30BaHUIO
XPYIKUX MEJHBIX OKHCJIOB, CHIKAJIACh JIMHEHHAA yca[Ka M€/I1, TOBBIIIAIACH JKUJTKOTEKY-
9eCTh PACIIaBa OJHOBPEMEHHO C IOHIKEHHUEM TeMIIePaTypsl ITaBKu MeTanta 1o 827 °C
(PaBuy, Peigauna, 1984. C. 117—120; /IBoitHble 1 MHOIOKOMIIOHEHTHbBIE CUCTEMBI..., 1979.
C. 35—36). Kak nokasaiam 3KCIepUMEHTAIbHbBIC JaHHbBIE, IUIABKA METAJIIa 3aBEPIIAIaCh
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npu Temneparype 1100—1200 °C, coOoTBETCTBEHHO NOHIIKATACH TAKKE M TEMIIepaTypa
Havana pekpuctaumsanuu metamia 10 400 °C (Pasuy, Peiaguna, 1984. C. 119—121). Mc-
KyCCTBOM BBIIUTABKM MEJH M3 OKMCJICHHBIX PYJ CHHTAIITHHCKNE META/UIyPry He BJIaJeu,
IIOCKOJIBKY 11O CTPYKTYPHBIM JAHHBIM CUHTAIITUHCKUAX KOJUIEKIIUIT HAMU He 3apUKCUPOBA-
HO HHU OJHOT'O MOAOOHOTrO CJIy4asi, B OTINYHE OT A0AIEBCKUX U IETPOBCKUX METAJUIYPrOB
IToxonns, IOxuoro 3aypanbs, IlenTpanbHoro Kaszaxcrana, KOTopble yMeIU BbIILIABIATD
MéeJb TOJOOHOMN MapKu.

B nHacrosmee BpeMs B I. ITmact Yenss6uHckoil 061acTi paboTaeT €IUHCTBEHHBIN B
Poccun O6XUTOBBIN 3aBOJ IO MOJYYEHHUIO METAINYECKOTO, 2 TaKXkKe 6eJoro TexHuJe-
CKOI'O MbIIIbsAKA, CIIVIABOB MEAb-MbIINIbAK, CBHMHEII-MbIIIIbAK. TCXHO]IOFI/IH HpOI/ISBOZICTBa
CBSI3aHA C IepepaboOTKOI GOJIBIIOr0 KOJHYECTBA KOHIIEHTPATOB — OTXOJOB OT PabOTHI
KPYIIHBIX IPOMBINUIEHHBIX npeanpusatuii: CpegHeypasbCKOTO METALTypTHYeCKOTO 3a-
Boja (r. Pepma), HoBocunbupckoro ososaHOro komb6mHarta, Hexmanunckoro I'OKa
(Axyrus). KoHnenTpaT mojacymuBaeTcs 0 HYXHOU BIaXHOCTUA (2—4 %) B CyIIIIBHOM
GapabaHe, 3aTeM NOJAETCA B CEMUIIOJOBYIO O0KUTOBYIO ITeub. B reun 3a cueT cropanus
CepbI HIPOUCXOJUT PEAKIUA OKUCJIECHUS U BBITOPAET MBIIIbSK, IPEBPAIIAsACh B TPEXOKUCH
MBIIIbAKA. B ra30060pa3HoOM COCTOIHUU OH, IPOXOJs Yepe3 ra3oxo] U (puibTp, Ouula-
eTcd OT IpUMecel IMbUIM U NoNafaeT B Kpuctammsarop. M3 kpucrammsaTopa BakyyM-
HbI€ HACOCHI KAaYalOT MBIIIbSIK B OCHOBHOU OYHKEP, 3aT€M Ha YIIAKOBKY B '€ pMETHYHBIE
KOHTEelHepbI'.

JIuTedmukn YcThs BBIIUIABISIN TAaK)KE YEPHOBYIO Me/b U3 OKUCJIEHHOMN, Cyab(puIHOMI
pyZAnI, npoussoAwN ee padpuauposanue. M3 osoBopyaabix neHTpos Pyrnoro Anrtas momy-
YJaJIu MOJOCOBBIE€ CJIUTKH C BBE€JEHHON JTUTaTypON 0JIOBA, 4 TAKXKE OJIOBIHHO-CBUHIIOBBIE
crimaBbl (3 3K3. Ha roceseHnn Ycrbe, 20 3k3. Ha noceneHun Kynesun 3, 8 sk3. Ha mocere-
HUAX Y6aran 1—3, 1 oJOBIHHO-CBUHIIOBOE KOJIEUKO Ha IOC. Y6araH 3), KOTOpBIE 3aTeEM
paspyoan 1 HeGOIBIIMMI KYCOYKAMHU JOOABJISIN B MEb IIPU U3TOTOBJICHUH OPYAUIHOTO
KOMILJIEKCA.

IIpo6yieMa BBISBIECHUS NCTOYHUKOB MEJAHOTO CBHIPbS BPSJ JIM HA COBPEMEHHOM YPOBHE
MOXKET OBITh PElleHa OJHO3HAUYHO. B HemocpeacTBEHHON 6JIM30CTH OT MOCEJEHUS HAXO-
JATCS HECKOJIBKO TPYNII MECTOPOXKAEHUI U PYAHUKOB CO CJIEJAMU JPEBHUX Pa3padboOTOK,
XOTsl JATUPYOIUX MAaTEPHUAIOB B HUX He ObL10 obHapyxeHo. Ha Treppuropun IOxnH0r0
3aypasibsd K 4MCJIy BEPOSATHO UCHONAb30BaBmuxca B gpesnoctu E.H. Yepubix npuuncis-
et MectopoxaeHnsa KaMmpimaer-¥Y3ak, bakp-Y3sak, Haxoggmuecs BO1u3u I. MarHuToropck.
PynHoe Tesno, xapakTepusyeMoe aBTOPOM KaK KOJIYEJAHHOE, CJI0KEHO B BEPXHEH 4acTHu
ITABHOM JINH3BI MAJTAXUTOM, KYyIIPUTOM, a3ypUTOM. 31eCh OOHAPYKEH OOJBIION Kapbep,
13 KOTOPOT'O IMPOUCXOAAT KYCKU MEAHBIX NUIAKOB, JUTEUHBIX CIUTKOB (YepHBIX, 1970.
C. 40). M3 10:)kHOYPaTbCKUX 0COO0€ BHUMAHHIE OBLIO YAEJ€HO XapPAKTEPUCTUKE *KUIbHBIX
mectopoxkgennil Tam-Kasran n Hukosbckoe, KoTopble HAaXOAATCS B 5—6 KM K BOCTOKY OT
aep. Tynraraposo Heganeko ot nputoka p. ¥Yii B bamknpun. I1o sakmouenmio E.H. Hep-
HBIX, oOcaegoBaBIero pyAHuku B 1960-e rojabl, mpoMbinieHHbIMU pasdpadoTkamu XIX B.
OBUIM MCUYEPIIAHbI KAK 3aI1aChl PYJbI, TaK U, 110 BCEHl BUAMMOCTH, CJIEJbI PEBHUX pa3padbo-
TOK, IOCKOJIbKY OCMOTP KapbepoB, OTBAJIOB U myp¢OB pe3yabTaToB He gal. [lo mEeHuUo
HccleoBaTeNsd, APKUM JUATHOCTUYECKUM IPU3HAKOM TANIKA3TAaHCKOU PYyABI SIBJISETCH

'http: / /www.oaokmk.com /members /obzhig/index.html#info
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IIPUCYTCTBHE MOBBINIEHHBIX KOHIIEHTPAIMN MBIMIbSIKA — O HECKOJBKUX IponeHToB (Tam
xe. C. 42). ITo Ha3BaHUIO 3TOrO PyJHUKA UM ObIa 06O3HAYEHA TANI-Ka3raHCKas IPyIIa
MeTa/l/Ia C MOBBIMIEHHBIM COJE€PKAHMEM MBIINIbAKA, B COCTaB KOTOPOU IMOIAJIU IPEUMY-
MIECTBEHHO OPYAMS U YKpaIIeHUs a0aIeBCKON M CMHTAITUHCKON KyabTyp. K unciy Bos-
MOXKHO 3KCIUIyaTHPOBABIINXCS B JPEBHOCTU MOKHO OTHECTU MECTOPOXAeHUA Bo3Hecen-
ckoe, [Tonakoska u Hapanu, Haxoasmuecs B YaainHcKoM parioHe bamkupun. CeipbeBble
3aI1achl 3TUX TPEX PYAHUKOB B HACTOSIIEE BPEMs IMOTHOCTBIO BBIPpAOOTaHbI. Bo3MoXHO,
HUCIOJIb30BAINCH TAKKE CYIb(PUIHBIE MECTOPOXIAECHUS, COJIEPAKALINE APCEHOIIUPUT, apce-
HUJIBI, OJIEKJIYIO PY/Y, KOOAIbT-MEHOKOIYEJaHHBIE PY/bI, OJIHO3HAYHAS JOKATU3AI[Us KO-
TOPBIX B HACTOSIIEE BPEMS HEBO3MOXKHA.
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